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Preface

At CA Wallah by PW, our mission is simple—help CA Foundation aspirants prepare smarter with content that
is accurate, exam-focused, and easy to revise.

In a market filled with study materials, we are delighted to introduce the first edition of the CA Foundation
PW Revizer, a book designed to prioritize clarity, relevance, and practical utility—saving you time while
strengthening your exam performance.

This Revizer is the result of close collaboration between experienced subject experts, content developers,
reviewers, and faculty mentors. We also gratefully acknowledge the contribution of Mrs. Rishma W. Grover
(Content Professor), whose subject expertise and dedication have been invaluable in enhancing the quality
and depth of this book. Together, they have distilled concepts into concise explanations, selected high-yield
problems, and curated exam-oriented practice that closely reflects real question patterns.

We believe in clear concepts + smart practice. The core objective of this Revizer is to give you an edge by
offering short, crisp, and high-quality contentthat’s easy torevise and practice. Witha multi-pronged approach—
conceptual highlights, formula summaries, topic-wise MCQs from past papers, and quick chapter-wise tests—
you’ll be able to revise rapidly while strengthening accuracy, speed, and recall under exam conditions.

Designed as a compact revision and practice companion, this book works best when paired with your
regular study plan, especially for targeted last-stage preparation. Use the quick tests to check your readiness
and the smart hints to sharpen your problem-solving strategy.

Key Features
O Topic-wise MCQs from Past Papers, RTPs & MTPs
O Chapter-wise Cheat Sheet (short notes & formulas)
O Answer keys with smart hints for better recall
O Quick tests after every chapter for self-assessment

We hope this Revizer becomes a reliable, time-saving partner in your CA Foundation journey. Wishing you
focused preparation and great success!
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Ratio and Proportion,
Indices, Logarithms

Cheat Sheet by Anurag Sir

RATIO

Comparison of 2 or more

Quantities

Z N

Same Kind Same Units

a . .
2 s written as a : b

a = numerator (First term)
(Antecedent)

b = Denominator (Second term)
(Consequent)

If more than two quantities of same
kind are given in ratio then this is called
continued Ratio.

Continued Ratio of a, b and ¢ is denoted
bya:b:c

If two quantities are in a : b

then first quantity = ak

and second quantity = bk

O Inverseof a:b=b:a

0 Ratio compounded of a : b and ¢ : d

. a ¢ _ac
-ac.bdl.e.zxz—bd

Q Duplicate ratio of a : b = a* : b*
Q Triplicate ratio of a : b = a” : b°
O Sub duplicate ratio of a : b = (a)** : (b)*'*

O Sub Triplicate Ratio of a : b = (a)*'? : (b)*>

Commensurable Quantities

If ratio of two quantities is a rational number

E.g., 5 and 2 are commensurable as 2 isa
Rational no. 2
Js

Eg., J5 and 2 are incommensurable as Y2 s
not a Rational Number. 2

PROPORTION

Equality of two Ratios make a proportion
denoted by a : b ::c : d
ora:b=c:d
or L5
6 4
EX; 2.2
6 16
So,3:6:8:16
Q Ifa, b, ¢ and d are in proportion
So,a:b:c:d
a, b, c and d are called terms
a and d — Extremes

b and ¢ - Means

Continuous Proportion
b

For3termsa,bamdcif%=z:> b% = ac

then a, b and ¢ are called in continuous
proportion where,

a = First Proportional

¢ = Third Proportional

b = Mean Proportional



Continued Proportion

For more than 3 terms a, b, ¢, d, e, f

a b6 ¢ 4

é c d g = e

Properties of Proportion

1. Cross Multiplication Rule:

a 4
¥ 5=

Then, ad = be

2. Invertendo Rule:

a 4
= a
Them,é=i

a c

3. Alternendo Rule:
If a:b = c¢:d
- 7
thena:c=b:d
4. Componendo Rule:

Ifa:b=c:d
e, L -5
b A
tmma;ézc;a’
5. Dividendo Rule:
a ¢
=7
-6 c-d
then, 2=2
en p ~

6. Componendo & Dividendo Rule:

5
. 224 .22
7. Addendo Rule:
55t
o 22275 -

8. Subtrahendo Rule:

a_=°¢ _¢€ _
=77
then, T %

Allegation Rule

Py

P2

Average Price

(P12)

Q1 :Qz = |Pia = Po| : |Prz —Pl‘

If a number 'x' is multiplied 'n' times x-x-X-K....n
times = x" then x = (Base) & n = Power

(Index or Exponent).

1. a° =1 wherea # 0

2 gt =%  Caleulator
a e
3. a” = L
ﬂl’l
Calculator Trick
a* =?

= '‘a’ on the screen
= Press 'x'

= Press '='| (n—1) times

210
— 2" on Screen
- (x]

— =] 9 times

Calculator Trick

Qs g

= 'a' on the screen
=> Press [+

= Press (= n times

4_' al/V\' al/\ = aW\-H/\

2—-10
— 2" on screen

- (=]

— =] 10 times

(Same Base & Multiplication then Power add)

1 1

e

Eg: x*x3 = (x) 3 = (x)?

Quantitative Aptitude



6. (aW\)V\ = aW\V\
Eg (XZ)S = XlO

Note: a™ # (a™)"

7. e - ("

(0" Root of a

Y AT AT HEAT

Calculator Trick

— V12 times
number) a1
Eg.:\/;:(x)% - =byn

- +1

- [x = 12 times

Eg.: 3x = (X)%
Eg.: ‘\F/; - (X)%

g Ifa™" =a"; thenm = n
9. If a™ = k ; then a = (k)*'™

10. (abed)™ = a"b"c"d™

CLASS 10" IDENTITIES

(a + by? = a® + b* + 2ab
a® + b” = (a+ by — 2ab
(a — by = a® + b® — 2ab
a® +b* = (a - b)Y+ 2ab
(a + b)> =a” +b° + 3ab (a + b)
(a — b)> =a®> —b®> — 3ab (a - b)
a® + b = (a + b) (@® + b* — ab)
a®> —b>=(a - b)(a® + b* + ab)

U

U

N

ER J
OIf x=a>+a 3 tb\enx3—3x=a+;

1 _* 1
&If x=a%-a 3 then & + 3x = d—;

Ratio and Proportion, Indices, Logarithms

Cyclic Order Tricks

—(a-"b)+(b-0o a
+(c —a)=0 <®
—sab —-c¢)+blc —a
Y heo 7/
S (@ =)+ -+ (P -a)=0
- (@ =b)+ (> =)+ (> -a%)=0
>b-0)(b+c—a)+(c —a)(c+a-Db)
+(a-b)y(a+b-c)=0
- L + & + e =0
(a-b6)b-c) (b-c)c-a) (c-a)a-0b)

LOGARITHM

If  loga(x) =y then x = (a)?
Base \Power where, x > O
Value CRa
a#1l

a # power Fn @ fd value x firer

Natural log
Y = log,(x)
Y

Common log

Y = log1o(X)
J

Calculator Trick Used in Calculus

(Accurate Answer Trick)
— V 19 times
= =i
- x 227695
- V 13 times
- -1
— x 3558
There are many other tricks to find log.

Properties of log

1. log,(1) =0
2. log,(a) = 1
3. log(xy) = log(x) + log(y)

4. (og{ﬁJ = logx — lo
g 9 9Y

5. log(x)" = nlogx
2
__/



Note: [log(x)]" # nlogx

o.

Y At 7l AT

log,(x)

loga(x) = log, a
y

7. logu(y) x logy(x) = 1

8.

q.

10.

logan(x) = %!ogg (x) = log, DL

g

B log,,(x)

(ogdé (X)y =

dlogﬂ(x) = x

QUESTIONS

Ratio

.Afp:q=r:s implies q:p=s:r, thenthe process

is called [MTP-May 2025]
(b) Invertendo

(d) dividendo

(a) Componendo
(c) Alternendo

. = is the duplicate ratio of E, then find the
5x+6 3
value of x. [PYQ-Nov. 2018]
(a) 6 (b) 2
(5 (d) 9
. What is the value of prq if P =77
p—q q
[PYQ-Sept. 2024]
2 4
a) — b) —
(a) . (b) e
2 7
c) — d —
(c) = (d) :

Afx:y=7:8,thenfor6x+5y:4x+3y="?

[MTP-May, 2025]

(@) 11:7 (b) 30:12
(c) 35:24 (d) 41:26
Afx:y=4:6and2:x=1:2,theny=?
(a) 4 (b) 6

1 3

= d) =
(c) . (d) .

Afx:y=2:3,then (5x+ 2y) : (3x-Y)

[MTP-June 2022]

(@) 19:3 (b) 16:3
(c) 7:2 (d) 7:3
.IfA:B=2:5,then (104 + 3B): (54 + 2B) is equal
to
¥\
4

y__/

8.

10.

11.

12.

(a) 7:4 (b) 7:3

(c) 6:5 (d)7:9

The salaries of A, B and C are in the ratio 2 : 3 :

5. If the increments of 15%, 10% and 20% are

allowed respectively in their salaries, then what

will be the new ratio of their salaries?
[PYQ-Jan. 2021, July 2021]

(2) 3:3:10

(b)10:11:20

(c) 23:33:60

(d) cannot be determined

. A bag contains 25 paise, 10 paise and 5 paise in

the ratio 3: 2 : 1. The total value is 340, then the
number of 5 paise coins in the bag is

[PYQ-June 2022, Dec. 2017, Dec. 2016]
(a) 40 (b) 45
(c) 48 (d) 50
A box contains %56 in the form of coins of one
rupee, 50 paise and 25 paise. The number of
50 paise coins is double the number of 25 paise

coins and four times the numbers of one rupee
coins. The numbers of 50 paise coins in the box

is [MTP-June, 2024]
(a) 64 (b) 32
(c) 16 (d) 4

The ratio compounded of 4 : 5 and sub-duplicate

n_n

of 4:ais 8:15. Then value of "a" is

(a) 9 (b) 6

(c) 4 (d) None of these

The ratio of income of A and B is 5 : 4 and their

expenditure is 3 : 2. If at the end of year, each

saves 31600, then the income of 4 is
[PYQ-Sept., 2024]

(b) %3,600

(d) %4,400

(a) 3,400
(c) T4,000

Quantitative Aptitude



Proportion
13. The mean proportional between 8 and 32 is
[MTP-May, 2025]
(a) 4 (b) 16
(c) 24 (d) 40
14. The third proportional to 49 and 21 is
[MTP-]Jan., 2025]

(a) 6 (b) 9
(c) 12 (d) 28
15. Fourth proportional to x, 2x, (x + 1) is:
(@) (x+2) (b) (x-2)
(c) 2x+2) (d) (2x-2)
16. The mean proportional between 12x* and 27y2
is; [PYQ-Sept., 2024]
(a) 18xy (b) 81xy
(c) 8xy (d) 19.5xy

17.1fA:B=3:4,B:C=7:9,C:D=2:3and Dis 50%
more than E, find the ratio between 4 and E.

[MTP-Dec., 2021]

(@) 2:3 (b) 3:4
(c) 3:5 (d) 7:12
111 1 . .
18. If —,—,= and — are in proportion, then the value

235 X
of x will be
15 6
a) — b) —
(a) 5 (b) =
10 5
c) — d) —
(c) . (d) g

19. A person has asset worth 0f31,48,200. He wish
to divide it amongst his wife, son and daughter
intheratio 3:2: 1 respectively. From this assets,
share of his son will be: [MTP-June, 2022]
(a) 324,700 (b) 349,400
(c) 74,100 (d) %37,050

20. X, Y, Z together starts a business, if X invests 3
times as much as Yinvests and Yinvests two third
of what Z invests, then the ratio of capitals of X,

Y, Zis [MTP-June, 2022]
(@) 3:9:2 (b) 6:3:2
(c) 3:6:2 (d) 6:2:3

21. The sum of three numbers is 98. If the ratio of
the first to second number is 2 : 3 and that of the
second to third is 5 : 8, then the second number
is [PYQ-May, 2025]

Ratio and Proportion, Indices, Logarithms

22.

23.

24.

258

26.

227/

(a) 20 (b) 30
(c) 48 (d) 58

The students in three classes are in the ratio 2 :
3 : 5. If 40 students are increased in each class
the ratio changes to 4 : 5 : 7. Originally the total
number of students was [MTP-June, 2024]
(a) 180 (b) 400

(c) 100 (d) 200

Suppose a father had a sum of 3,600 and he
decided to divide this amount among his three
sons Anil, Sunil and Nimal and such a way that
3 times Anil's share, 6 times Sunil's share and
8 times Nimal's share are all equal, then Anil's

share is [Jan., 2025]
(a) %960 (b) %1,920
(c) X720 (d) 1,860

A vessel contained solution of acid and water in
water was 64%. Four litres of the solution were
taken out of the vessel and the same quantity
of water was added. If the resulting solution
contains 30% acid, the quantity (in litres) of the
solution, in the beginning in the vessel is

[PYQ-July, 2021]

(a) 12 (b) 36
(c) 24 (d) 27
Indices

If x = y°, y = z°, z = x°, then the value of abc is
[PYQ-June, 2023]

(@) 1 (b) 2
(c) 3 (d) 4
m+3n 4m-9n
X X [PYQ-May, 2025]
X6m—6n
(a) x" (b) x™
(c) x" (d) x"
=
Find the value of

1

t 3
3 3
(@ z (b) 73
t3 t2
3
(© T ) >
t3 t
~ \
s )



28. If (25)"° = (25x)°", then the value of x will be
[MTP-June, 2022]

(b) 5*
(d) 5

(a) 5°
(c) 5°

g 5
29. Find the value of a from (\/5) ° x(\/g) =3¢
[PYQ-June, 2022, Dec., 2020]

2 21
T Ly
-21 -2
(c) TS (d) 21

a“+4
30. If (ij - (X—ly)fsa , then the value of a is
Y [PYQ-Jan., 2025]
[a) 4: il (b) —4', 1
(c) -4,-1 (d) 4,1
35 35 _ 235 _ ox .
31. (18)™" + (27)° x 67 = 27, then the value of x is
[MTP-Sept., 2024]

(a) 3.5 (b) 4.5
(c) 6 (d) 7
32. If M =27, then find the value of n.
3x(81)
(a) 2 (b) 0
(c) 3 (d) 4

(243)0.13 % (243)0.07
(7)0.25 % (49)0.075 x (343)02
[MTP-Sept., 2024]

7
b) ~
()3

33. The value of

)

3
(a) 7

2

3
(c) 17 (d) 27

34.1f 3a+3b+3c=0, then find the value of

(a+b+c ¥
3

[PYQ-June, 2023]

(a) abc (b) 9abc
1 1
—_— d) —ab
(c) 2be (d) 90 c
35. If 4" = 5" = 207 then z is equal to
X+
(a) 2 ) )
Xy
1 Xy
c) — d
(c) ™ (d) T

o
€

2 1 1 1 24
36.1f2° =4 =8 and —+—+—=—, then the
2x 4y 6z 7
value of z is [PYQ-June, 2024 Dec., 2023]
7 7
a) — b) —
(a) T (b) %
7 7
c) — d) —
(c) i (d) 7
512 352
37. The simplified value of [5a’D x32(ab V1 is
(15a°b)
[PYQ-Jan., 2025]
(@) a’b’ (b) a’b’
(c) a°b° (d) a’p’

38. What is the value of

b b+c-a c c+a-b a a+b—c
X X X
x° x4 x°

[PYQ-Sept., 2024]

(a) Xabc (b) X(a+b+c)
(c) -1 (d) 1
a a*+ab+b? b b +bc+c? c c?+ca+a®
39. If (y—bJ [y—cj (y—a] isequal
Yy y y
to [MTP-June, 2022]
@y (b) -1
(1 (d) None of these
Logarithm
2 2 2

40. Find the value of logp—+10gq—+10g—
qgr Tpr T pq

[PYQ-June, 2022]
(@) 0 (b) 1
(c) log pgr (d) pgr
41. Iflog, b = 3 and log), ¢ = 2, then log, c is
[PYQ-June, 2024]
(@5 (b) 6
(c) 10 (d) 4
42. The value of [log;o(5 log;o 100)]% is
[PYQ-June 2023]
(@1 (b) 2
(c) 10 (d) 25

Quantitative Aptitude



43.

44,

45.

46.

47.

48.

49,

1
Iflogx=1log5+2log3- 5 log 25, then the value

of x is [PYQ-May, 2025]
(a) 8 (b) 9
(c) 10 (d) None of these

1
If log, \/5 =g, find the value of a.
[PYQ-June, 2022, Dec., 2020]

(a) 3 () 9
(c) 27 (d) 81
Given that log;g 2 = x and log;( 3 =y, then the

value of log( 60 is expressed as
[PYQ-]Jan., 2025]

(@) x-y+1 (b) x+y+1

(c) x-y-1 (d) None of these

Find the value oflog(x6) iflog x + 2 log (xz) +3
log (x) = 14 [PYQ-Dec., 2025]
(@) 3 (b) 4

()5 (d) 6
Iflogigx=m+n-1andlog;yy =m - n, then the

value of log,, [%j expressed in terms of m
y

and nis [PYQ-June, 2023]
(a) 1-m+3n (b) m-1+3n
(c) m+3n+1 (d) m® - n*
——+log, , yz+ —=?
log,, (xyz) 77 log,, (xyz)

[PYQ-Sept., 2024]
(@) 1 (b) 2
(c) 3 (d) None of these
logy (x2 +x) - log, (x + 1) = 2. Find x.

[PYQ-May, 2025]

ANSWER KEY

Ratio and Proportion, Indices, Logarithms

50.

51.

52,

53.

54.

(a) 16
() -1

(b) 0
(d) None of these

log, log, log, 256 + 21log ;2 is equal to
[PYQ-Sept., 2024]

(a) 2 (b) 3

(5 (d) 7

1
The value of logs (1+%] + logs (1 +g] v +

1 1+ 1
o 1
85|~ 624

(a) 2
(b) 3
(5
(d) Cannot be determined

If log a;:b :% (log a + log b), then the value of

245 willbe [PYQ-May, 2025]
a

(a) 12 (b) 14

() 16 d) 8

Iflog, (ab) = x, then log,(ab) is
[PYQ-June, 2021]

1 X
(@ - (b)

X 1+x
() a (d) None of these

x-1
If x =log,, 12, y = logse 24, z = log,g 36, then
xyz+1=7? [MTP-June, 2022]
(a) 2xy (b) 2xz
(c) 2yz (d) 2




HINTS & SOLUTIONS

1. (b) We know, 82a
p:q=r:simplies q : s: r, is the process of  52a
Invertendo. 41

3x-2 2 26
2. (a) Given: is the duplicate ratio of —
(a) 5x+6 p 3 =41:26
We know that, a” : b* is the duplicate ratio of a : b. 5.(b) Given; 2:x=1:2
2 4 2 1
= The duplicate ratio of —=%=— vy
3 (3% 9 x 2
According to the gi bl h —x=4
ccording to the given problem, we have Also,x:y=4:6
3x-2 4
=— x 4
5x+6 9 A
R y 6
On cross multiplication, we get "o
9(3x-2)=4(5x+6) jyzg
= 27x-18=20x+ 24 _
=>y=6

= 27x-20x=24+18
= 7x=42

6. (b) Given,x:y=2:3
Letx=2a and y = 3q, then

G (5x +2y) : (3x - y)
Therefore, the value of x is 6.

_5x+2y
Hence, the correct option is (a). B 3x—y
3. (b) Given; =7 _5(2a)+2(3a)
q 3(2a)-3a
p 7
3321 _10a+6a
Let p = 7x and q = x, then 6a—3a
p+q _7x+x _Adeg 16
T 3a 3
- 7x —
W e =16:3
_ B 7. (a) Given,A:B=2:5
p-q 6x LetA = 2xand B = 5x
:>p+q=§=i Thus, (104 + 3B) : (54 + 2B)
p-q 6 3 _104+3B
4. (d) Given; x:y=7:8 " 5A+2B
Letx = 7a and y = 8q, then 10(2x)+3(5x)
6x+5y  5(2x)+2(5x)
dx+3y _ 20x+15x
:w ~ 10x+10x
4(7a)+3(8a
(el el 35x 35
_ 2 Al 20v 20
28a+24a =74

»
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8. (c) Given that, Salaries of A, B, C are in the ratio
2:3:5.
LetA=2K,B=3Kand C=5K
After the increment of 15%, 10% and 20%,
then

A's new salary = 2K + 15% of 2K = 1T1(5) of 2K =

£1—15><2Kj=—23K

100 10
. g 1100 (110 o 33K
snew salary = 100 (0] =100 10

100 100

23K 33K
10 10
9. (a) Given, Ratio of 25 paise, 10 paise and 5 paise
coins=3:2:1
Total value =340

Let the number of 25 paise coins, 10 paise coins
and 5 coins be 3x, 2x and x respectively.

Then, the value = 0.25 x 3x + 0.10 x 2x + 0.05 x x
= 0.75x + 0.20x + 0.05x =40
=x=40

120 120
C's new salary = —— of 5K = ( ><5Kj=6K

. New Ratio = [ 6K} =23:33:60

Therefore, the number of 5 paise coins = x = 40
10. (a) Let the number of 1 rupee coins = x, then
Number of 50 paise coins = 4x

Number of 25 paise coins = 2x

Since, total amount =356

Thus, 1 x x+ 0.50 x 4x + 0.25 x 2x =56
=x+2x+05x=56

= 3.5x=56

=>x=16

Therefore, the number of 50 paise coins = 4x
4(16) = 64

11. (a) We know,

Sub-duplicate of 4 : a is Ja:Ja=2:\a

Since, ratio compounded of 4 : 5 and sub-
duplicate of 4:a=8:151.e,,

4,2 8

5 Ja 15

o_8da

==
5 15

:>\/E=3

Ratio and Proportion, Indices, Logarithms

12.

13.

14.

15.

16.

= q =3

=a=9

(c) Let the income of A and B be 5x and 4x
respectively.

We know,

Expenditure = Income - Savings

According to question, we have

5x-1600 3

4x-1600 2

= 2(5x-1600) = 3(4x - 166)

= 10x-3200 = 12x - 4800

= 12x-10x=4800 - 3200

= 2x=1600

=x=800

Therefore, the income of A will be 5(800) =34000
(b) Let b be the mean proportional between 8
and 32.

Then, b* = 8 x 32

= b=+/8x32
= b=+8x8x4

=b=16
(b) Let the third proportional be c, then
49:21=21:x
20 21

21 x
= (21)° = 49x
(21)°
49

= Xx= =x=9

(c) Let the fourth proportional to x, 2x, (x + 1)
be y, then

x x+1

2y
1 x+1
2y
=>y=2(x+1)
=>y=2x+2

(a) Let the mean proportional between 12x*
and 27y2 be 'b’, then

b? = 12x* x 27y
2 20
= b" =324x"y
= b=1/324x*y"
= b=18xy
¥\

__/



17. (d) Given; D is 50% more than E

Let E = x, then

D =x+50% of x

= D=x+0.5x

= D=15x
Also,A:B=3:4,B:C=7:9,C:D=2:3
Therefore, the ratio between A and E is given by
A A B CXD

—_— = X—X—X—
E B C D E
A 3 7 2 1.5x
= —=—X—X—X
E 4 9 3 «x
A 7
=g
E 12

. (a) Given, l,l,landl are in proportion, then
235 X

2_5
11
3 x
3x1 xx1
2x1 5x1
3 X 15
—== D Xx=—
2 5 2

. (b) Given, Ratio of shares of wife, son and
daughter=3:2:1

Total assets value =31,48,200

x148200

2
Therefore, share of son =
3+2

:Ex 148200
6

= %x 148200 =49400

Hence, the share of his son is ¥49,400.

. (d) According to the question, we have

X=3Yand Y= %Z

X 3 Yy 2
=>—=—and —=—

Y 1 Z 3

X 3 2 Y 2
=>—=—x—and —=—

Y 1 2 Z 3

X 6 Y 2
=>—=—and —=—

Y 2 Z 3
=X:Y:Z=6:2:3

Y

21. (b) Let the number be x, y and z.

According to question, we have
x:y=2:3andy:z=5:8

R .
y 15 z 24
=x:y:z=10:15:24

Sum of the ratios =10 + 15 + 24 = 48

Therefore, the second number i—gx98 =30

. (d) Given, Ratio of students in three classes =

2:3:5
Let the students in three classes be 2x, 3x and
5x respectively.
According to question,
(2x+40): (3x+40): (5x+40)=4:5:7
- 2x+40 :i
3x+40 5
= 5(2x+40) =4(3x + 40)
= 10x+ 200 =12x+ 160
= 2x=40

=x=20

Therefore, the total students originally were,
2x+3x+5x=10x=10(20) =200

. (b) Since, 3 times Anil's share, 6 times Sunil's

share and 8 times Nimal's share are all equal
ie.,
3A=6B=8C
34 6B 8C
> — = =—
24 24 24
A B C
> —=—=—
8 4 3
Therefore, Anil's share is given by:
8

= X3600
8+4+3

8
= x3600=31,920
15

. (c) Let the quantity of mixture be x, then

Quantity of acid = (100 - 64)% of x = 0.36x

Now, quantity of acid in 4 litres of mixture = 4 x
36% = 1.44

Quantitative Aptitude



25.

26.

227/

Since, 4 litres of the solution were taken out of
the vessel, thus

Remaining acid = 0.36x - 1.44

Also, same quantity of water was added, thus
Total quantity = x - 4 + 4 = x litres

Therefore, the percentage of acid is
0.36x-1.44

X
= 0.36x-1.44=0.3x

= 0.06x = 1.44 = x = 24 litres

x100=30

(@) Given,x:ya,y:zb,z:xc
>x=)'&y=27"

= x=(z")"

ab
=>X=Z

Also, z=x°

o x = (Xc)ab

abc
=>X=X

=abc=1
m+3n .

X X4—m79n

b
( ) X6m—6n

+3n+4m-9
Xm n+4m-9n

6m—6
an

XSm—6n

- X6m76n

5m-6n-(6m-6n) -m
=X =X

3t!

(a) To simplify: — 1
We know that, ¢ °

Hence, the correction answer is option (a) i.e.,
3

2
t3

Ratio and Proportion, Indices, Logarithms

28.

29.

30.

31.

(b) Given, (25)**° = (25x)*°
— 5300 - 5100X50

200
= x=5530

4
=x=5

(c) Given, (\/5)_8 X (\/g)_s — 5
=(3)°x (3; J =3

5
=(3)®x32=3"
g5
=(3) %2=3°
2
=(3) 2 =3
2
2

=a=

2

(d) Given, G) " ()
")
5] 3

—~a*+4=5qa
—a’-5a+4=0

x <

=
=

a*+4 (
a*+4 (

—a’-4a-a+4=0

=ala-4)-1(a-4)=0

=(@-1)(a-4)=0

=a=1,4

() (18)3'5 . (27)3.5 x 635 = 9
(18)*°
(27)*

3.5
N 18x6 _ox
27
- (4)3.5 — Zx

=2 =2"

==V

x 6> = 2%

Therefore, the value of x is 7.



n 5 5
9" x3”x(27) 97

32. (b) Given,
(b) Given, = g1y

- (32)11 ><35 X[33)5 _
3x(3*)*

:>32nx35x315=33x31x316
n+20 — 320

(3%)

= 3°
=2n+20=20
=2n=0
=n=0

(243)0.13 % (243)0.07
(7)0.25 % (49)0.075 % (343)0.2

(35 )0.13 % (35 )0.07

- (7)0.25 N (72 )0.075 >< [73 )0.02

30.65 x 30.35

33. (a)

70.25 % 70.15 x 70.6
30.65+0.35

= 0.25+0.15+0.6
7

34.(a) Ya+3¥p+3c =0
We know, If p+q+r=0
Then, p° + ¢° + r° = 3pqr

Therefore,

4

=a+b+c= 3(abc)5
:>(a+b+c)3=27abc

(a+b+cj
= - =abc

35. (d) Given, 4" = 5" = 20”
Let4*=5"=20"=k
— 4 =kY* 5=k and 20 = k'/*

We know,
20=4x5
O
= kz =kxxk”
1 1.1
= kz=k* 7
7\

(12\

\

36.

37.

38.

1 1 1
= ===+
zZ Xy
1 y+x
:> —_—=
zZ xy
= Z= 4
x+y
(c) Given, 2" = 4’ = 8°

— Zx — (22))1 — (23)2
— Zx — 22y — 232

=>x=2y=3z . (i)

1 1 1 24

= +—t—

2(3z) 2(3z) 6z 7

1,1,1 2

6z 6z 6z 7

3 _24

6z 7

1 2

:> JRN—
2z 7
7
48
[5a°b* x3(ab®)?]
(15a°b)

—1

(b)
5a°h® x3a’b°
15a°b
15617b8 _ a5b7

15a%b

b b+c—a . c+a-b a a+b—c
X X X
X X X

- (Xb—c)b+c—a . (Xc—a)c+a—b' (Xa—b)a+b—c

_ sz—bc—ab—bc—c2+ac+c2+ac-bc—ac—a2+ab—ac—ab—b2+bc

=x"=1

'or' cyclic order trick

Since, (b-c)(b+c-a)+(c-a)(c+a-b)+(a-b)
(@a+b-c)=0

b b+c-a c c+a-b a a+b—c
Thus (X [X) 0 [X) 0 ey
x¢ x¢ X

Quantitative Aptitude



B b? +ab+b* b b?+bc+c? c ct+ca+a?
Y y 4

a_p \& +ab+b? e \D*Fbetc? g & Feard
=) ) <)

(a-b)(a*+ab+b?

=Yy )xy

3

b c a

3 3_
x y©

- +p3 -3 +c3-a

=y

3_;3 3_
:>ya ><yb

=y'=1

2 2 2

40. (a) logp—+logq—+logr—

qr pr pq

2 2 2
10g£P_,q__r_]
qr pr pq
=log(1)=0
41. (b) Given, log, b = 3 and log;, ¢ = 2
= log, b x log,c
N logb y logc
loga loga
logc
loga
= log, c=log, b x log, c
=log,c=3x2
=log,c=6
42. (a) [logyo (5 logyo 100)]?
= [log1 (5 logyo 107)]°
= [log1o (5 x 2 logyy 10)]°
= [logso (5 x 2(1))1°
= [logyo (10)]°
=(1)°=1

43. (b) Given, logx =log 5 + 2 log 3 - % log 25

= logx=1log5 +log 3% - log(25)1/2
= logx=1log5+1log9-log5
=logx=1og9

=x=9

44. (c) Given, log, \/§=%
1
=log,32 =

1
6

Ratio and Proportion, Indices, Logarithms

(b—c)(b*+bc+c?) % y(c—a)(c2+ca+a2)

45.

46.

47.

48.

1 1
==log 3==
2 Ba 6

1

=log, 3-5

=
=3=ad
=a=3
=a=27
(b) Given, log;g 2 =xand log{y 3=y
We know,
logyo 60 =logyg (2 x 3 x 10)
=logqo 2 + logyo 3 + logyo 10
=x+y+1
(d) Given, log x + 2 log (xz) + 3log (x3) =14
=logx+2x2log(x)+3x3log(x)=14
= logx+4logx+9logx=14
= 14logx=14
=logx=1
Therefore, log (x6) =6logx=6(1)=6
(a) Given, log;px=m+n-1andlog;gy=m-n
Now, the given expression can be simplified as;

100x ,
log,, 7 =10g10(100) +1og;(x) - logo(y")

100x
= logi| =l0g;0(10%) +log;o(x) - log1o(")
100x
=log,, Iz = 2log;0(10) +log;o(x) - 2logo(v)
= log,, 1())/2’( =2(1)+(m+n-1)-2(m-n)
=log E00 =2+m+n-1-2m+2n
10 2

y
= log,, 10(2)X =1-m+3n

y
b —+10gx = yZ+—
®) tog oz B Y Tog,, (2)

= logxyz (Xy) i 1ngyzyz i logxyz (XZ)
= logy, (3 x yz + x2)

= 10gxyz (Xyz)z

= 2log,,, (xyz)

=2(1)=2
7\
( 13 |



49. (a) log, (x* +x) - log, (x + 1) = 2
(x*+x) B
Y x+1)

= log

x(x+1)
x+1
:>10g4x=2:>x=42 =x=16

= log, 2

50. (c) log, log,log, 256 + 2 log\/E 2

=log, log, log, 4%+ 2 log 12
22

=log, log, (4 log, 4) + % log, 2

2
= log, log, (2) + 4(1)
=log,2+4 =1+4=5

51. (b) logs (1+%j + logs (1+%} S

1
logs [ 1+—
8 ( 624]

=lo 625
8s 5

= logs (125) = logs (5°) = 3

52. (b) Given, log a;:b =%(loga+logb)

a+b 1
=log——=—(logab
8, 2( gab)

1

D)

=log

a+b
4

2
:{aerJ _ab
4

az+b2+2ab_
16
— a’® +b® +2ab = 16ab
= a” + b% = 14ab
B gy E DR
ab b a

=

(ab)?

ab

53. (c) Given, log, (ab) = x

- log(ab) .
loga
_ loga+logh
loga
=1 +M =X
loga

:logbzx

-1 q
Tl (i)

Therefore,

logab

logy, (ab) = logh

=log,(ab)= loga+logh
logh

loga

=log,(ab)=—-+1
logb

= log,(ab) :%+ 1......(from i)
X_

1+x-1

= log,(ab)= = log,(ab)= Ll

X_
54. (c) Given, x =logy4 12,y = logzs 24, z = log,g 36
Thus, xyz + 1
_ log12 y log24 g log36 1
log24 log36 log48

log12
“log48
=logug 12 + logyg 48
=log,g (12 x 48)
= logsg (576)
= logyg (24)°
=2 logyg (24)
For option (c): 2yz
= 2(logsze 24) (logsg 36)
o log,, 24 y log,,36

+1

log,,36 log,,48
oy log,, 24

log,, 48
=2 10g48(24)
Therefore, xyz + 1 = 2yz

2 O (33

o

\
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Chapter Wrap-Up Test

numbers of 50 paise coins in the box is.
(@) 64 (b)32 (c) 16 (d)4

Ready to test your knowledge?
You've got 15 questions and 20 minutes - Go
for it!

1. The ratio of two quantities is 11 : 13. If
the consequent of its inverse ratio is 11,
then the antecedent is

(@11  (b) J11 (¢) 13 (d) V13
2.1 2X =2 is the duplicate ratio of 2 then
SxX +6 3

the value of x is
(a) 1 (b) 3 (c) 6 (d) 10
3.0fx:y=2:3, then (5x + 2y): (3x — y) =

(a) 19 : 3 (b) 16 : 3
(c)7:2 (d)y 7 :3
4.1f log(2a — 3b) = log a — log b, then a = ?
36” 34
(@ 26 -1 ® 26-1
4 36”
d
(€) 26 +1 ()2é+1

5. If (25)™°° = (25%)°°, then the value of x
will be

(s  (B)s* (5" (s

6. The expenditure and savings of a person are
in the ratio 4 : 1. If his savings are increased
by 25% of his income, then what is the new
ratio of his expenditure and savings?

(a)1:3 (b) 11 : 9
(c)3:7 (d) 10 : 21
e4(6%a>)°

'S

7. The value of (a6 x (ab) ] [

9. The expenditures and savings of a person
are in the ratio 4 : 1. If his savings are
increased by 25% of his income, then what
is the new ratio of his expenditure and
savings?

(a)1:3 (b)y 11 : 9
(c)3:7 (d) 10 : 21
10. If 4 = 59 = 20" then z is equal to:

X+ Y
(a) xy Ol
£ Xy

© Gl

11. A person has asset worth of T1,48,200. He

wish to divide it amongst his wife, son and
daughter in the ratio 3 : 2 : 1 respectively.
From this assets, share of his son will be:
(a) 24,700 (b) 49,400

(¢) X74,100 (d)X37,050

12.1If log, NEE %, find the value of a.

(a) 9 (b) 81 (c) 27 (d) 3

13.X, Y, Z together start a business, if X

invests 3 times as much as Y invests two
third of what Z invests, then the ratio of
capitals of X, Y, Z is

(a)3: 9:2
(c)3:6:2

b)ye:3:2
(dye:2:3

a a* +ab+b6* P b? +bo+c* . c* +ca+a*
14.1f [Lé} ) {y_J ) [y_]
Y Y 4°

(a) 16a*°b*° (b) 4a°b*° is equal to
(c) 8a*°b*° (d) 4a™°b*° (@) y (b) -1
2. A box contains T56 in the form of coins (c) 2 (d) None of these

of one rupee, SO paise and 25 paise. The ) s ) : )
number of 5O paise coin in double the 15. lflogs 4- logs 5 logs & loge 7-log & logs

4 { . = X, then the value of x is
number of 25 paise coins and four times
the numbers of the one rupee coins. The (a) 4 (b) 2 (c) 3 (d) 2

ANSWER KEY

1.(¢) 2() 3.(b) 4(a S5(b) 6(b) 7.(a) 8(a) a(b) 10.(d)
L 11.(b) 12.(c) 13.(d) 14.(c) 15.(b) g
2 O B3

> N
Ratio and Proportion, Indices, Logarithms ( 15 )
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Equations

Cheat Sheet by Anurag Sir

EQUATIONS

Any mathematical statement which states
that left hand side is equals to Right hand side.

LHS = RHS
Eg., 2x + 3 = 5x* — 7X
E.g., 3x* —8x+ 9 =0
Eg., X* + y* = 16

Degree of Equation

Highest power of variable is known as Degree
of equation.

Eg., 4x* + 5x + 3 = O

Degree = 2
E.g.,2x> + 8x+ 9 =0

Degree = 3
Eg., 5x+ 7y + 6 = O

Degree = 1

Types of Equation on the
Basis of Degree

Linmbic

Quadvratic U
Degree-1 U Degree-3
Degree-2

Solution of the Equation

The value of variable which satisfy the equation
is known as Root of equation or solution of the
equation.

Eg., 3x +7 = 5x + 3
x = 2 is a solution of this equation because if
we put x = 2, LHS & RHS will become equal.

LHS = 3(2) + 7 | RHS = 5(2) + 3
=13 =13

LHS = RHS

Linear Equation

in one variable in two variable

U

ax + b =0 ax + by + ¢ = 0

Methods of Solving Linear Equation
in two Variables

Substitution Elimination
Method Method

Substitution Method
O Two equations will be given
O Find the value of x in terms of y in both

equation
U Equate two equation
Eg.x+3y=7
2X+y =4
Find x & y
Sol.x+3y=7 & ﬁx+g=4
X=7 -3y 2x =4 —y
=19
2
Equate

_4-y
7-3y=—
2(7 —-3Yy)=4 —y
14 —ey=4 -y
14 -4 = -y + oy

10 = 5y
y=2

/
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Now, x =7 — 3y
x=7 - 3(2)
x=1

Elimination Method
QO Two Equations are given

O Select one variable & make its coefficient
. same in both Equation

O Then eliminate that variable using addition
or subtraction

Eg.2x + 3y =5
SXx+2y=7
Find x & y
Sol. In given two equation, eliminate variable 'y’
[2x + 3y = 5] x 2
[5x +2y=7]x3
4x + 6y = 10
15x + 6y = 21
Subtract second from first

4x + 6y = 10

-15x — 6y = —21
—11x = 11
x=1

Now, 4x + 6y = 10
4(1) + 6y = 10

by =10 — 4
ey = 6
y=1

QUADRATIC EQUATION

ax?* + bx + ¢ = O where a # O. It can have
maximum  two roots which are generally
denoted by '’ & 'B'.

Sum of two Roots = & + b = —

Product of Two Roots = &-p = —
o+ p* = (x+B) — 20

o® + B> = (o + B) (o + P — oxP)
(o + By = (o = PY* = 4of

Equations

0 When one Root is the reciprocal of other
Root Then, a = ¢

0 When sign of two roots is opposite but
magnitude is same then, b = O

Q If one lrrational Root is m + Vin. Then
other irrational root will be m — V.

O If sum of roots & Product of roots is given.
Then Quadratic Equation,
x* — (sum of roots)x + Product = O
E.g. Find Q.E. whose Roots are 3 & 8
Sol. Sum of roots = 3 + 8 = 11
Product of Roots = 3 x 8 = 24
Q.E. will be
X* —11x +24 =0

Methods of Solving
Quadratic Equation

Factorisation Quadratic
Method Method
method: (middle

O Factorisation
splitting)
Q Calculate a x ¢

O Find two factor of ac such that their sum
of Difference is equal to b.

E.g.2x* + 11x + 14 = O
Find x
Sola=2,b=11,¢c=14
ac =2 x 14 =238

! !

term

1x28 2 x 14 4 x 7
1+28=29 2+14=16 4+‘7/:11
1-28=—27 2-14=-12 v

X X

So, 2x* + 11x + 14 = 0O
2X* + TX + 4Xx + 14 = O
x(2x + 7) +2(2x + 7) = O
(X+2)(2x+ 7)=0

Now, x + 2 = O
X = -2

(f)\

\



And, 2x + 7 = O
L7
X = -
2
Quadvratic Formula
Find a, b & ¢
Apply formula

_—b£b* —4ac

2a

X

E.g.2x* + 11x + 14 = O

a=2,b=11,¢c =14

(o THEE \/(11)2 - 4(2)(14)

DISCRIMINANT = D

D = b?* - 4ac

Q 1t will tell nature of roots
QIfD=b* —4ac >0

Roots are real and Different
QIfD=b* —-4ac =0

Roots are Real and Equal
QIfD=b%>-4ac <0

Roots are not real

Q If D is positive perfect square then root
can be rational

Q If D is not perfect square then roots can
irrational

CUBIC EQUATION

ax® + bx* + ex +d = 0 [Where a # O]

It can have maximum 3 roots &, B & v

o(+{5+y:§

c
«p + Py + oy =~

AL
Cubic Equation
x> = (+p+Y )X + (Xp+py+ay)x — afy = O

QUESTIONS

2(2)
11+
P _11++q et
4 4
-11+3 =
Now, X = * = X = ]
4 4
X = -2
-11 -3
And, X =
4
—14 -
XK=—— = ¥ =—
4
Linear Equation
. The solution of the linear simultaneous equations
2x-y=4and3x+4y=17is [PYQ-Dec., 2023]
(@) x=3;y=2
(b)x=2;y=3
(c) x=-3;y=-2
(d)x=-2;y=-3
. The solution of the following system of linear

equation 2x -5y +4 =0and 2x+y -8 =0 will be
[PYQ-Dec., 2022]

(@) (2,-3) (b) (1,-3)
(c) (3,2) (d) (-2,2)
-
( 18 |

-

3. The point of intersection between the straight
lines 3x+ 2y =6and 3x-y =12 liein
[MTP-May, 2025]
(a) 1st quadrant
(b) 2nd quadrant
(c) 3rd quadrant
(d) 4th quadrant
4. The age of a man is four times the sum of the ages

of his two sons and after 10 years, his age will be
double the sum of their ages. The present age of

the man is [PYQ-June, 2023]
(a) 56 years (b) 45 years
(c) 60 years (d) 64 years

Quantitative Aptitude



5. The value of y of fraction X exceeds with x
y

by 5 and if 3 be added to both numerator and

3
denominator of the fraction it becomes Z . Find

the fraction. [MTP-June, 2023]

12 13
(a) 17 (b) 17

1
(c) —§

6. A man wants to cut three lengths from a single
piece of board of length 91 cm. The second length
is to be 3 cm longer than the shortest and third
length is to be twice as the shortest. What is the
possible length for the shortest piece?

[PYQ-June, 2022]

(d) None of these

(a) 22 cm (b) 20 cm
(c) 15cm (d) 18 cm

7. What are the values of x and y from the given
equation?
%—%zy—x and X__SO =1 [PYQ-Jan., 2025]
(a) (20,25) (b) (15, 20)
(c) (25,30) (d) (30, 35)

8. The cost prices of 3 pens and 4 bags is¥324 and
4 pens and 3 bags is ¥257, then cost price of 1
bag is equal to [PYQ-Dec., 2022]
(a) X8 (b) 24
(c) %32 (d) %75

9. 4 tables and 3 chairs together cost32,250 and 3
table and 4 chairs cost¥1950. Find the cost of 2
chairs and 1 table. [MTP-June, 2024]

(a) %550 (b) ¥1005
(c) X750 (d) None of these

10. A fraction becomes 1 when 3 is added to the
numerator and 1 is added to the denominator.
But when the numerator and denominator are
decreased by 2 and 1 respectively, it becomes

l . The denominator of the fraction is

[PYQ-June 2024]

(a) 8 (b) 6
() 7 (d) 5
Equations

11.

12.

13.

14.

15.

16.

17.

A man starts his job with a certain monthly
salary and earns a fixed increment every year. If
his salary was %1500 after 4 years of service and
%1800 after 100 years of service, what was his
starting salary and what is the annual increment
in rupees? [MTP-Dec., 2023]

(a) 1300,%50 (b) ¥1100,%50
(c) *1500,%30 (d) None

Quadratic Equation

The roots of the equation x? - 7x + 10 = 0 are
[PYQ-June, 2024]

(b) -2 and -5

(d) -2and 5

(a) 2and 5
(c) 2and -5
If the square of a number exceeds twice of the

number by 15, then number that satisfies the
condition is [PYQ-Dec., 2021]

(a) -5 (b) 3
(c) 5 (d) 15
If o and P are the roots of the equation x* - 8x +
1 1
12=0,then —+==? [0]
a P
2 3
a) — b) —
(a) 2 (b) 7
4 5
c) — d) —
(c) = (d) 2

If one root of 5z + 13z +y = 0 is reciprocal of the
other, then the value of yis [PYQ-June, 2022]

1 1
(a) 3 (b) “F
©) 5 (d) -5

One root of the equation x? - 2(5 + m)x + 3(7 + m)
= (0 is reciprocal of the other. Find the value of m.
[MTP-June 2024]

20
O (b) 7

1
(9 5 (d) 117

If o, B are the roots of the equation x> - 4x + 1 =
0, then the value of a3 + B3 will be

[PYQ-June 2022]
(b) 76
(d) 52

(a) =76
(c) =52

(fq\x
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18.

19.

20.

21.

7572

23.

24.

25.

The quadratic equation 2x? —+/5x+1=0 has
[PYQ-May, 2025]

(a) two distinct real roots

(b) two equal real roots

(c) no real roots

(d) more than two real roots

If one root of the equation x?2-3x+k=0is1,then
the value of 'k’ is [PYQ-Sept., 2024]
(a) 2 (b) 1

(c) -2 (d) -1

Find the condition that one root is double that of
other equation ax®> + bx + c=0

[PYQ-June, 2019]
(a) 2b% = 3ac (b) b%=3ac
(c) 2b?>=9ac (d) None
The equation x* - (p + 4)x + 2p + 5 = 0, has equal
roots, the value of p will be
(a) 2 (b) -2
(c) £2 (d) 3
What will be the value of k, if the roots of the
equation (k - 4)x? - 2kx + (k + 5) = 0 are equal?
[PYQ-Dec., 2022]
(a) 18 (b) 20
(c) 19 (d) 21
When two roots of quadratic equation are

1
o,—, then what will be quadratic equation?
@ [PYQ-Nov., 2018]

() ox? - (0?2 + Dx+a=0
(b) ax?-a’x+1=0
() ax?-(a?+1)x+1=0
(d) None of these
If difference between a number and its positive
square root is 12, the numbers are
[MTP-June, 2023]
(b) 16
(d) None of these

(a) 9
(c) 25

If oo and P are the roots of the equation ax? + bx +

1 1
¢ = 0, then the equation whose roots are —& —

o B
is [PYQ-June, 2024]

(a) ex?-bx+a=0 (b) cx>+bx+a=0
() x> +bx+a=0 (d) x¥*+bx-a=0

20

\

26.

27.

28.

29,

30.

31.

32.

33.

34.

If arithmetic mean between roots of a quadratic
equation is 8 and the geometric mean between
them is 5, the equationis:  [MTP-Dec., 2023]

(a) x)-16x-25=0 (b) x*-16x+25=0
(c) xX*-16x+5=0 (d) None of these

If oo and [ are the roots of the quadratic equation
x% - 2x -3 =0, then the equation whose roots are
o+ Banda-pis; [PYQ-June, 2023]
(a) x*-6x-8=0 (b) x*-6x+8=0

(c) x*+6x+8=0 (d) x*+6x-8=0

If a, B are the roots of the quadratic equation 3x?
2 2

-4x + 1 =0; the equation having roots ?,— is
a
[MTP-Sept., 2024]

(b) 9x*>-28x+1=0
(d) None of these

(a) 9x*-28x+3=0
(c) 9x*>-28x+5=0

Cubic Equation

The roots of the cubic equation x> - 7x + 6 = 0

are; [MTP-Dec., 2023]
(a) 1,2and 3 (b) 1,-2and 3
(c) 1,2and -3 (d) 1,-2 and -3

The equation x3 - 3x? - 4x + 12 = 0 has three real

roots. They are [PYQ-]June, 2024]

(a) -2,2,3 (b) -2,-2,3

(c) -2,2,-3 (d) -2,-2,-3

The three roots of equation x> + 9x* -x-9=0s
[PYQ-Dec., 2019]

(a) 1,-1,-9 (b) 1,-1,9

© 1,1,9 (d) -1,-1,-9

The value of ‘k’ is ______, if 2 is a root of the

following cubic equation; x3 - (k+ 1)x+ k=0
[PYQ-July, 2021]

(@) 2 (b) 6

(01 (d) 4

If one of the root of the cubic equation 3x3 - 5x?

-11x-3=0is —l, then other two roots are;
[PYQ-Sept., 2024]

(a) 1and 3 (b) -1and 3

(c) 1and -3 (d) -1and -3

For equation x3 - 6x% + 5x + 12 = 0, the product of

two roots is 12. Which of the following is correct
set of roots of the equation? [PYQ-May, 2025]

(a) 1,-3,-4 (b) 1,6,2
(c) -1,3,4 (d) -1,-6,-2
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ANSWER KEY

6. (a)
16. (a)
26. (b)

7.(@) 8 (d 9.() 10. (d),
17. (d) 18. () 19.(a) 20. (o)
27. () 28.(a) 29.(c) 30. (a)

HINTS & SOLUTIONS

(@ 2. (o) 3. (d) 4. (d) 5. (a)
(@) 12. (a) 13. (¢) 14.(a) 15. (c)
(c) 22.(b) 23. (a) 24.(b) 25. (b)
(@ 32.(b) 33. (b) 34.(c)

. (a) Given, equation; 2x-y=4and 3x+ 4y =17

Multiplying first equation by 4 and adding to
second equation, we get

8x-4y=16

3x+4y=17

11x =33

=x=3

Therefore, y=2x-4=6-4=2

. () Given Equation,

2x-5y+4=0 L. )]
2x+y-8=0 ... (ii)

Subtracting both equations, we get
-5y-y+4+8=0

=6y=12

=>y=2

Substitute the value of x in eq (i), we get
2x-10+4=0

=2x=6

=x=3

Therefore, (x,y) = (3, 2)

. (d) Given lines; 3x+ 2y =6 (1)
3x-y=12 (i)
Multiplying eq (i) by 2, we get,
6x -2y =24 ... (i)

Now adding eq (i) and eq (iii), we get
3x+2y=6

6x -2y =124

9x =30

= x=—
3

Equations

Substitute the value of x in eq., (ii) we get
=3x 10 y=12

3
=>y=-2

10
Therefore, (x,y) = (?,—Zj

Hence, the solution set lies in 4th quadrant.

. (c) Let the present age of the man be X’ years

and that of his sons be ‘Y’ years, then
According to question, we have

x=4 . (i)
Also, x + 10 = 2(y + 20)

=>x+10=2y+40

:>x+10:%+40

:»x—§=40-10

=X _30
2
=x=60

Therefore, the present age of man is 60 years.

. (2) According to the question, we have

y-x=5 (i)
x+3 3

y+3:z

=4(x+3)=3(y+3)

=4x+12=3y+9

=4x-3y=-3 -..(i)
Multiplying eq., (i) with 4 and adding with eq_, (ii),
we get

(ff)
Z*



4y - 4x =20
4x-3y=-3

4y -3y =17

=y=17
Thus,y=17-5=12

Therefore, the fraction is %

. (a) Let the shortest piece be x cm.

According to the question,

Second length = ‘x + 3’ cm and

Third length = 2x’ cm

Thus, x+x+ 3 +2x=91

=4x=91-3

= 4x =88

=>x=22

Therefore, the length of shortest piece of board
is 22 cm.

. (a) Given Equations;

i—lzy—x and C
2 5 y—-10

=1

:>5x—2y:
10
= 5x-2y=10y-10x

y—X

= 15x=12y
= 5x=4y
-5
Also, X =1
y-10
=x-5=y-10

=>x-y=-5

= 4?y—yz—S (From i)

Therefore, the required solution is (20, 25)

. (d) Let the cost price of 1 pen be Ix and of bag

be3y.
According to the question,
3x +4y =324 & 4x + 3y = 257

22

\

10.

On adding the equations, we get
7x+ 7y =581

=x+y=83

On subtracting, we get

-x+y=67

From (i) and (ii), we have

2y =150

=y=75

Therefore, the price of 1 bag is X75.

. (c) Let the cost of each table and chair be ¥x and
3y respectively.
According to question, we have
4x + 3y =2250 (i)
3x+4y=1950 ..(ii)

Multiplying eq.(i) by 3 and eq,(ii) by 3 and
subtracting them, we get

16x+ 12y - (9x+ 12y) =9000 - 5850

= 7x=3150

=x=450

Therefore,

\- 1950—43(450) 150

Hence, the cost of 2 chairs and 1 table be 2y + x
=2(150) + 450 =750

(c) Let the numerator be x and the denominator
by y, then
According to question,

X+3
y+1 -
=>x+3=y+1

1

=>x-y=-2

x-2 1
y—1:E
=2x-2)=@-1)
=>2x-4=y-1

Also,

=2x-y=3

From (i) and (ii), we get
2x-x=3+2

=x=5
Therefore,y=x+2=5+2=7

Quantitative Aptitude



11.

12

13.

(a) Let the starting salary be Ja and the annual
increment be b.

As the salary was ¥1500 after 4 years of service,
we get

— a +4b = 1500 ()

Similarly, as the salary was 1800 after 10 years
of service, we get,

=a+10b=1800

Now, on solving eq.,(i) and eq,(ii)
simultaneously, we get,

= 6b =300

=b =50

Substitute this value of b in eq., (i)
=a+200=1500

=a=1300

Thus, the starting salary is ¥1300 and the
annual increment is ¥50.

...(ii)

.(@A)x*-7x+10=0

=x*-2x-5x+10=0
=>x(x-2)-5(x-2)=0
=>x-2)(x-5)=0

=x=2,5

Therefore, the roots of the given equations are
2 and 5.

(c) Let the number be x, where x > 0 then
x?=2x+15

=x*-2x-15=0

= x%-5x+3x-15=0
=x(x-5)+3(x-5)=0

= x+3)(x-5)=0

=x=-3,x=5

Therefore, the value of x is 5.

14. (a) Given, o and B are the roots of x> - 8x + 12 = 0,
thus
(-8)
o+pB=— =8
b 1
12
ap=—=12
b 1
Thus,
1 1
_+_
o P
_a+Bf 8 2
af 12 3
Equations

15.

16.

17.

18.

(c) Given equation; 5z% + 13z +y =0

Let one root of the equation be a, then the other

root will be l
o

Comparing the given equation with standard
equation az® + bz + ¢ = 0, we get

a=5andb=13andc=y

c
Now product of roots = —

. a
= o-—=2
oa 5
= 1=l
5
=y=5
(a) Given equation; x*> - 2(5 + m)x+ 3(7 +m) =0

Let the roots be o & l .
We know that,

For quadratic equation ax? + bx + ¢ = 0, its

c
product of roots = —
a

Therefore, for given quadratic equation
1 _3(7+m)
1

Product of roots = a-
=3(7+m)=1

>m=-——

(d) Given equation; x*> - 4x+ 1 =0
Comparing it with ax? + bx + ¢ = 0, we get
a=1,b=-4&c=1

Thus, Sum of roots, o + = —— =4
a

Product of roots, af = £ 1

We know that,

(o +B)* =0 + B + 3ap(a + B)
= o’ + = (a+B)* - 3ap(a +p)
= o’ +p7=(4)°*-3(1)(4)
= a3+ pP=64-12
=a’+p3=52
(c) Given equation, 2x? —/5x+1=0
Comparing with standard quadratic equation
ax® + bx + c= 0, we get
a=2,b=—/5 &c=1
~~ \

23 |
7



19.

20.

21.

Now, discriminant is given by;

2
b? - 4ac = (—JE) —4(2)(1)
= b%*-4ac=5-8
= b%*-4ac=-3<0

Therefore, the given quadratic equation has no
real roots.

(a) Since, 1 is the root of the equation x? - 3x +
k=0, thus

(1)?-3(1)+k=0

=1-3+k=0

=>-2+k=0=>k=2

(c) Let a, B be the roots of the given equation
[t is given that one root is double then;

= a=2p

Now we know that the quadratic equation is
= x? - (sum of roots)x + products of roots = 0

The quadratic equation is ax® + bx +c= 0

Sum of roots (o + ) =3P = ) (1)
a
Product of roots (af}) = 2% = % (i)

Therefore, from the above two equations

b G
We get, [Wj ZZ
On cross multiplying, we get
= 2b?=9ac
(c) Given; x> - (p+4)x+2p+5=0
We know that,

If the quadratic equation ax? - bx + ¢ = 0 has
equal roots then

D=b*-4ac=0

On comparing, we get
a=1,b=-(p+4),c=2p+5
Since, the roots are equal

= [-(p+4))*-4(1)(2p+5)=0
= (p+4)?-8p-20=0
=p?>+16+8p-8p-20=0
=p?-4=0

=>pi=4=>p=+2

Thus, the values of p are +2
Hence, the correct option is (c).

24
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22.

23.

24.

25.

(b) Given Equation; (k - 4)x? - 2kx + (k+5) = 0
Comparing the equation with
equation ax® + bx + ¢ = 0, we get
a=(k-4),b=-2k&c=(k+5)
Since, the roots of the equation are equal thus
D=0

= b?-4ac=0

= (-2k)?-4(k-4)(k+5)=0

= 4k* - 4(k* - 4k +5k-20) =0

= 4k* - 4k* - 4k+80=0

=-4k+80=0

= k=20

Therefore, the value of k is 20.

standard

(a) Given root of quadratic equation; oc,l
We know that, ¢
Quadratic equation is given by

x? - (Sum of roots)x + Product of roots = 0

sz_(a+l}(+a.l:0
o o

2
= x? —Mx+1:0
o

=ax’-(a?+1)x+a=0
(b) Let the number be ‘a? such thata > 0

Then, it square roots will be \/a_z =a
According to question, we have
a’>-a=12

=a’-a-12=0
=a’-4a+3a-12=0
=a(a-4)+3(@-4)=0
=(@+3)(a-4)=0

=a=-3,4

Since, a cannot be negative.

Hence, the value of a% = 42 =16

(b) Given equation; ax® + bx +c=0
Therefore, Sum of roots =a + 3 = _2
a
Product of roots = aff = <
a

1.1
Now, the equations whose roots are —&— is

given by; a B
x* - l+1 X+L=0
o B) of

Quantitative Aptitude



26.

247/

= x?- OHBJeri:O

of of
)

=>x*—| 4 |x+==0
c c
a

b a
=X’ +—x+—=0
ARG

=cx’+bx+a=0

Therefore, the required equation is cx? + bx +a =0
Trick:

If o and B are the roots of the equation ax? +

1 1

bx + ¢ = 0, then —and— are the roots of the
o

equation cx? + bx+a=0

(b) Let the two roots be a. and 3
o+p a+b

=8 (AMofaand b is ) (1)
and ab =5(GMofaandbis \/%)
From eq, (i)

=oa+p=16

Sum of roots = a. + 16

...(ii)

From eq,, (ii)

— ab =5

=af=5

Products of roots = 25

Now, we know that if we have the sum of
roots and product of roots then the quadratic
equation is given by

x% - (sum of the roots)x + product of the roots = 0
=x?-16x+25=0

(b) Given, x*-2x-3=0

Since, o. and P are the roots of x* - 2x - 3 = 0, then

(=2)

oa+P=—==2
P 1

-3
oaf=—=-3
P 1

Now, (a-B) (v +B)=2%x4=8
Also, (o - B)? = (o + B)? - 4ap
= (o - B)? = (2)* - 4(-3)

= (a-P)?=4+12

— (a-P)?=16
= (a-P)=4
Equations

28.

29.

Therefore, the equation will be:

x% - (Sum of roots)x + Product of roots = 0
=X~ [(a+Pp) + (o= P)Jx+ (e +P)(a-PB)=0
=>x>-(2+4)x+2%x4=0

=x*-6x+8=0

(a) Given quadratic equation; 3x*> - 4x+ 1 =0
—(-4)_4
So+p=——"=— = ap=—
g 3 3 P 3

Therefore, the quadratic equation with roots
2 2

o
?,E is given by

2 2 2
xz—[—+B—Jx+—><E 0

o o

3 3
=x*- P -x+apf=0 (1)

of

We know, o + B2 = (o + B)3 - 3af(a + B)

wen{g] 248

27 3 27
Substituting the values in eq(i), we get
28
x> —27 y +l =0
13
3

-8B rilog

9 3
=9x>-28x+3=0
(c) Given equation; x> - 7x+ 6 =0

Comparing the given equation with general
equation ax® + bx* + cx + d = 0, we get

a=1,b=0,c=-7andd=6
We know,

Sum of roots = _22 0

GBC: ¢

For option (a):

Sum of roots=1+2+3#0

For option (b):

Sum of roots =1+ (-2) +3#0

For option (c):

Sum of roots = 1 + 2 + (-3) = 0 which is true.

Hence, the roots of the equation are 1, 2.and -3.

(f; )
2%



30.

31.

32.

33.

\

(a) Given Equation; x3 - 3x*> - 4x+ 12 =0
=x3-3x*-4x+12=0

= x*(x-3)-4(x-3)=0

= (x-3)(x*-4)=0

= x-3)x-2)x+2)=0
=>x=3,x=2,x=-2

Go by options:

Thus, Sum of roots = _22 ———=3
a

For option (a); -2, 2, 3

Sum of roots=-2+2+3=3
For option (b); -2, -2, 3
Sum of roots =-2-2+3=-1
For option (c); -2, 2, -3

Sum of roots=-2+2-3=-3
For option (d); -2, -2, -3

Sum of roots=-2-2-3=-7

Clearly, the roots of the given equation is -2, 2
and 3.

(a) Given; x>+ 9x*> -x-9=0
=x*(x+9)-1(x+9)=0

= X*-1)(x+9)=0

> x+D)x-1)x+9)=0
=x+1)=0,(x-1)=0,(x+9)=0
=x=1,-1,-9 =>x=%1,-9

Hence, the correct option is (a).

(b) Given cubic equation; x3 - (k+ 1)x + k=0

Since, 2 is a root of the equation, thus it will
satisfy the given equation.

= (2)*- (k+1)(2) +k=0
=8-2k+2)+k=0

=8-2k-2+k=0

=6-k=0=k=6

Hence, the correct option is (b) i.e., 6

(b) Given equation; 3x3 - 5x3-11x-3=0

Let o, B and y be the roots of the given cubic

1
equation such that y= _§

34.

We know,
Sum of roots=o + B +vy = _ﬂzé
3 3
S a+p- e
3 3
=a+B=2 = S (i)
2 O B3
¥\
(26\

Product of roots = afy = _@: 1

-l

= op =-3
From (i) and (ii), we get
3

a——=2
o

=a’-20-3=0

=a’+0-30-3=0
Soa+1)-3(a+1)=0

= (a-3)(a+1)=0
=a=-1,a=3=p=3,-1

Therefore, the other two roots are -1 and 3.
(c) Given: x3 - 6x* +5x+12=0

Let the roots be a, b and ¢

According to the question, the product of two
rootsis 12i.e,ab=12

Also, product of all the roots is -12.
So,abc=-12
12c=-12=c=-1

Now, the sum of roots is 6, thus

a+b+c=6
a+b=7
Since, ab =12
12
a=—
b
On putting the value of a, we get
lg+b:7
b
2
N 12+b _7
b
=12+b*=7b

=b*-7b+12=0
=b?>-3b-4b+12=0
=((b-3)(b-4)=0

Either (h-3)=0,(b-4)=0
=b=3,b=4

Thus, a =1—bz ie,a=3,4

Therefore, the roots are -1, 3, 4.
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Chapter Wrap-up Test

Ready to test your knowledge?

You've got 15 questions and 20 minutes - go
for it!

1.

SF

6

The solution of the following system of
linear equation 2x — 5y + 4 = O and 2x +
y — 8 =0 will be

(a) (2, —3)

(b) (2, -4)

(c) (3, 2)

(d) (=2, 2)

. The value of k so that x = 1 is the root of
equation x> + kx* —x — 4 =0 is

(a) 1 (b) &

(¢) —9 (d) a

- The positive root/roots of the equation

2x* — X = & Is given by

(a) 2 (b) 2 and 2
2
© 32 () 2 and =
2 2

. One root of the equation; x* — 2(5 + m)x

+ 3(7 + m) = O is reciprocal of the other.
Find the value of m.

(a) 22 (b 7
3
1 1
() = (d) e
If a number of which the half is greater

than %z‘/v the number by 15, then the
number is
(a) 50O
(¢) 8O

(b) 40
(d) None of these

. The roots of the equation y> + y* —y — 1

= O are

(a) 1, 1, -1
(b)y -1, -1, 1
(¢)1,1,1
(d) None

Equations

%

10.

11.

12.

When two roots of quadratic equation
are , %, then what will be the quadratic
equation?

(a) o — (0% + L)X + X = O

(b) xx* —oP?x +1 = O

(c) oxx* — (0% + L)x + L = O

(d) None of these

Af 2% = 22%79 — g then the respective
values of x and y are
1 1
a) 1,=— by —,1
(a) > (0) >
1 1

e = d) None of these
G (d) None o

. Product of the digits of a two-digit number

is 20. If we add 4 to the number, the digits
get reversed. Then the original two-digit
number is

(a) 54
(¢) 20

(b) 45

(d) 63

If the ratio of the roots of the equation
4x* — 6x + p = O is 1 : 2, then the value
of p is

(a) 2 (b) 2

(c) =2 (d) -1

If the roots of (k — 4)x* — 2kx + (k + 5) = O
are coincident, then the value of k is

(a) 14 (b) 20

(c) 18 (d) 22

A man wants to cut three lengths from a
single piece of board of length a1 cm. The
second length is to be 3 cm longer than
the shortest and third length is to be twice

as the shortest. What is the possible length
for the shortest piece?

(a) 22 cm (b) 20 cm
(c) 15 cm (d) 18 cm



) ‘

13. If the roots of the quadratic equation; (a) 2, 1
2x* + 5X — 3 = O are & and B, what is the ()1, 2
value of |o< - BI? (¢) -1, 2
3 2 (d) =2, 1
(a) 2> (b) =
15.If «, B be the roots of x* + x + 5 = O then
7 5 oz B
i A = e T =
© 2 () = o
1o
14 f——+2 -, = T i;ﬂ/\evx (a) 5 Qi
X+yYy X-y X+y Xx-y 3 >
(%, yY) is (c) 3 (d) =

ANSWER KEY

1.¢c) 2.(d) 3.(a) 4(a 5@ 6@ 7.(a 2@ a() 10 (b

11.(b) 12.(a) 13.(c) 14.(b) 15.(d)

o O 33

Quantitative Aptitude



Linear Inequalities

Cheat Sheet by Anurag Sir

If the equality symbol '=' in a linear equation is
replaced by an inequality symbol (<, >, < or 2),
then the statement is called linear inequality.
Eg:x<3,x+y> 7 etc.

1. Addition/Subtraction: The sign  of
inequality doesn't change on adding or
subtracting the same quantity to both
sides.

2. Multiplication/Division:
of inequality doesn't

The
change

sign
while

multiplying and dividing with positive
integers on both sides. However, the sign
changes when both sides gets multiply or
divide by a negative integer.

LINEAR INEQUATION IN ONE
VARIABLE

As the heading says, when there is an inequality
on one variable then it will be called as linear
inequation in one variable.

Eg:x25,y<3

Intervals (Solution Space) of an inequality

If a < band a < x < b means that a < x and
X < b. That is, x is between a and b.

The following table will be make you understand
it properly:

Interval Inequality

[a, b] a<x<b
[a, b) as<x<h
(a, b] a<x<b
(a, b) a<x<b

Linear Inequation in Two Variables

O Again as the heading says, when there
is an inequality in two variables then it
will be called as linear inequation in two
variables. For example: ax + by < ¢, x +
2y < 6, Xx+YyYy25,3x+Y > 9 are some
examples of the linear inequality of two
variables.

E.g.: Let's plot a graph of x + 2y < 10
The line of equation corresponding to
above inequality is x + 2y = 10
When x = O then y = 5

When y = O then x = 10

Thus, the points are (O, 5) and (10, O)
Now, put x = O and y = O in given inequality,
we get

O +0¢< 10

O < 10, which is true

Thus, the shaded region will be towards
the origin

Therefore, the required graph is:

y-axis
A
T+
5
PEVTS
-5 o 5 10 1ls =




QUESTIONS

Linear Inequation in one variable

1. The solution set of the equations x + 2 > 0 and

2x-6>0is [PYQ-June, 2019]
(@) (-2, ) (b) (3, )
(c) (-oo,-2) (d) (-, -3)

2.1f3x+2<2x+5and 4x-5 > 2x - 3, then x can
take from the following values:

[PYQ-Dec., 2022, MTP-June, 2023]

(a) 3 (b) 1
(c) 2 (d) -3
3. Solve for x of the inequalities
2<3*=2 4 wherexeN [MTP-Dec., 2023]
(@) {5,6,7} (b) {3.4,5, 6}
(c) {4,5,6} (d) {4,5,6,7}

4. In a hostel, ration is stocked for 400 students
for 31 days. After 28 days, 280 students vacate
the hostel. Find the number of days for which
the remaining ration will be sufficient for the
remaining students

[PYQ-Dec., 2022, MTP-June, 2023]
(b) 4
(d) 10

@) 5
(c) 7

Linear Inequation in Two Variables

5. A senior typist can type five reports and a junior
typist can type three reports per day. But the
management needs to complete at least 30
reports in a day. If S and J denote the number of
senior and junior typists assigned for the work,
which of the following inequality represents the
constraint? [PYQ-May 2025, PYQ-June 2024]

(a) 55+3/<30 (b) 3§+5/<30
(c) 55+3/>30 (d) 3§+5/>30

6. A dealer has only 35760 to invest in fans (x) and
sewing machines (y). The cost per unit of fan and

sewing machine is ¥360 and 240 respectively.
This can be shown by: [MTP-May, 2025)]

(a) 360x+ 240y >5760 (b) 360x + 240y <5760
(c) 60x+240y=5760 (d) None of these

7. A manufacturer produces two products A and B.
The profit on product 4 is ¥8 on each unit, and

the profit on product B is ¥13 on each unit. Then
the objective function is: [PYQ-]Jan., 2025]

0

\

8.

10.

11.

(a) Maximize Z = 8x; + 13x,
(b) Minimize Z = 8x; + 13x,
(c) Minimize Z =13x; + 8x,
(d) Maximize Z = 13x; + 8x,
A manufacturer produces two items A and B.
He has¥10,000 to invest and space to store 100
items. A table costs him 400 and a chair 3100.

Express this in the form of linear inequalities.
[MTP-June, 2024]

(a) x+y<100,4x+y<100,x>0,y>0
(b) x+y <100, 2x+5y<1000,x>0,y>0
(c) x+y>100,4x+y>100,x>0,y>0
(d) None of these

.On an average, an experienced person does

5 units of work whereas an unexperienced
person does 3 units of work daily. The
employer has to maintain output of at least
30 units of work per day. The situation can
be expressed as: [MTP-Dec., 2023]
(a) 5x+3y <30 (b) 5x+3y>30

(c) 5x+3y =30 (d) None of these

A company produce two type of product A and
B which required processing in two machines.
First machine can be used up to 15 hrs. and
second can be used at most 12 hrs. in a day. The
product A requires 2 hrs. on machine 1 and 3 hrs.
on machine 2. The product B requires 3 hrs. on
machine 1 and 1 hour on machine 2. This can be
expressedas: [PYQ-Jan 2025, MTP-May 2025]
(a) 2xq +3x, <15,3x; +x, <15

(b) 2X1 + 3X2 < 15, 3X1 + Xy <12

(c) 3xq+ 2x,<15,2x; +x, <12

(d) 2X1 + 3X2 < 12, 3X1 + Xy <15

A dietician recommends mixture of two kinds of
foods to a person so that mixture contains at least
45 units of carbs, 25 units of protein, 15 units of

fat and 15 units of fibre. The above contents of
nutrients are available in the foods as below:

Carbs | Protein Fat Fibre
Food-1 20 5) 3 2
Food-2 10 2 4 5)

If 'x' units of food-1 is mixed with 'y' units of
food-2, how dietician recommendation can be
expressed? [PYQ-Sept., 2024 ]

Quantitative Aptitude



12.

13.

14.

(a) 20x+ 10y <45;5x+2y>25;3x+4y<15; 2x
+5y>15;x>0;y>0

(b) 20x + 10y < 25; 5x + 2y >45; 3x + 4y < 15; 2x
+5y>15;x>0;y>0

(c) 20x+ 10y >45; 5x+ 2y>25;3x+ 4y >15; 2x
+5y>15;x>0;y>0

(d) 20x+ 10y <45; 5x + 2y < 25; 3x + 4y <15; 2x
+5y<15;x>0;y>0

A small manufacturing firm produces two types
of gadgets A and B, which are first processed in
the foundry then sent to the machine shop for
finishing. The number of man-hours of labour
required in each shop for the production of
each unit of A and B, and the number of man-
hours the firm has available per week are as
follows:

Gadget Foundry | Machine-Shop
A 10 5
B 6 4
Firm's capacity 1000 600
per week

Let the firm manufactures x units of A and y units
of B. The constraint are: [MTP-June, 2024]

(a) 10x+ 6y <1000,5x+4y>600,x>0,y<0
(b) 10x+ 6y <1000, 5x+ 4y <600,x>0,y>0
(c) 10x+6y>1000,5x+4y<600,x<0,y<0
(d) 10x+ 6y <1000, 5x+4y>600,x<0,y<0

Given the constraints x < 3,y <4 and 4x + 3y <

12, the point_____is in the feasible region
[PYQ-May, 2025, PYQ-June, 2024]

(a) (3,4) (b) (2,4)

(c) (2,2) (d) (1,1)

The shaded area is represented by which of the
following option? [PYQ-Sept., 2024]

‘\

(0,6) T~

Linear Inequalities

15.

16.

17.

(a) x+y>6;2x-y>0;x>0

(b)) x+y<6;2x-y>0;x<0

(c) x+y>6;2x-y<0;x>0

() x+y>6;2x-y>0;x<0

On solving the inequalities 5x + y <100, x + y <

60,x>0,y >0, we get the following situation
[PYQ, Nov., 2018]

(a) (0,0),(20,0),(10,50) and (0, 60)

(b) (0, 0), (60, 0), (10, 50) and (0, 60)

(c) (0,0),(20,0), (0,100) and (10, 50)

(d) None of these

On solving the inequalities 6x + y > 18; x + 4y >

12; 2x +y > 10, we get the following situation:
[MTP-June, 2023]

(a) (0,18),(12,0), (4, 2) and (2, 6)

(b) (3,0),(0,3), (4,2)and (7, 6)

(c) (5,0),(0,10), (4,2)and (7, 6)

(d) (0,18),(12,0), (4, 2),(0,0) and (7, 6)

A firm makes two types of products: Type A and

Type B. The profit on product A is 20 each and

that on product B is ¥30 each. Both types are

processed on three machines M1, M2 and M3.

The time required in hours by each product and

total time available in hours per week on each
machine are as follows:

Machine | Product | Product | Available
A B Time
M1 3 3 36
M?2 5 2 50
M3 2 6 60

The constraints can be formulated takings x;=

number of units A and x, = number of unit of B

as [MTP-June, 2023]

(a) xq + x5 <22, 5% + 2x, <50, 2x; + 6x, <60,
x120,x,20

(b) 3x; + 3x, > 36, 5x; + 2x, <50, 2x; + 6X, > 60,
x120,x,>20

(c) 3x; +3x, <36, 5x; + 2x, <50, 2x; + 6x, <60,
x120,x,20

(d) None of these

(Q\x

\



1.

1.
11.

(d) 2<

ANSWER KEY

) 2. (0 3.d 4.0 5 (0
(© 12.(b) 13. (d) 14.(a) 15. (a)

6. (b) 7. (@) 8. (@) 9. (b) 10. (b)¢
16. (c) 17. ()

HINTS & SOLUTIONS

(b) Since,x+2>0

=>x>-2

Also, 2x-6>0

=2x>6

=x>3

From (i) and (ii), the common solution set will be:
x>3

ie., (3, »)

.(€)3x+2<2x+5

= 3x-2x<5-2
=>x<3
And,4x-5>2x-3
=4x-2x>-3+5
—>2x-2=>x2-1
Combined:
1<x<3
From given options, x can take the value of 2.

Therefore, the required value is 2.

3x-2

<4

10<3x-2<20
12<3x<22

43x£%:>4£x£7.33

Since x € N, possible values of x are:
{4,5,6,7}

. (c) Total stock of ration = 400 x 31 x 1 =12400

units (assuming 1 unit per student per day).

Ration consumed in first 28 days by 400 students =
400 x 28 x1=11200

32|

-

Remaining ratio = 12400 - 11200 = 1200
Remaining students = 400 - 280 = 120
Let remaining ration last for D days:

120 x Dx 1=1200

120D = 1200
p_1200_
120
5. ()

e LetS =number of senior typists
e Let/=number of junior typists

e A senior typist types 5 reports/day —
contributes 55

e A junior typist type 3 reports/day —
contributes 3/

The company wants at least 30 reports done in
a day, so the total contribution must be greater
than or equal to 30:

55+3/>30

6. (b) The total investment cannot exceed ¥5760.
e Costper fan =3360
e Cost per sewing machine =3240
Let:
e X =number of fans
e y=number of sewing machines
Then the total cost is:
360x + 240y <5760

7. (a) Let:
e Xx; =number of units of product A
e X, = number of units of product B

Since, we want to maximize profit, and profit
per unit of Ais¥8 and Bis 313:

Therefore, the objective function is;

Maximize Z = 8x; + 13x,

Quantitative Aptitude



8.

10.

(a) Let;

e x =number of tables (item A)
e y=number of chairs (item B)
According to question, we have
e Total budget =310,000

e Cost of a table = 3400 — total cost from
tables = 400x

e Cost of a chair = ¥100 — total cost from
chairs = 100y

Therefore,

400x + 100y <10,000

4x +y <100

Also given;

¢ Maximum storage = 100 items
Thus, x +y <100

Now the number of tables and chairs cannot be
negative, thus

x20,y>0
Hence, x +y<100,4x+y<100,x>0,y>0

. (b) Let;

e x =number of experienced workers

¢ y=number of unexperienced workers
Work done by experienced: 5x

Work done by unexperienced: 3y

Total work: 5x + 3y

Given: Employer needs at least 30 units of work
per day, so;

5x + 3y >30

(b) From the given data:

Machine 1:

¢ Product A takes 2 hours

¢ Product B takes 3 hours

e Total machine 1 time used:
2xq + 3x, <15

Machine 2:

e Product A takes 3 hours

¢ Product B takes 1 hour

e Total machine 2 time used:
3x1+x,<12

So, the correct constraints are:

2x1 + 3x,<15,3x; +x, <12

Linear Inequalities

11.

12.

13.

(c) Let;
¢ Xx = units of Food-1
e y =units of Food-2

Now calculate the total nutrients from the
mixture:

e Carbohydrates: 20x + 10y > 45
e Protein: 5x + 2y > 25
e Fat:3x+4y>15
e Fibre: 2x+ 5y > 15
Also,x>0,y>0
So the correct inequalities are:
20x + 10y > 45

5x+2y>25

3x+4y>15

2x+5y>15

x20
y=>0
(b) Foundry constraint
e Each unit of A uses 10 hrs, B uses 6 hrs
o Total available in foundry = 100 hrs
10x + 6y <1000
Machine-shop constraint
e Each unit of A uses 5 hrs, B uses 4 hrs
e Total available = 600 hrs
5x+4y <600
Non-negativity constraints
e (Cannot produce negative units:
x>20,y>0
Therefore, the constraints are:
10x + 6y <1000, 5x + 4y <600,x>0,y >0
(d) Go by options
For option (a): (3, 4)
Here,
3 <3, true
4 <4, true
4(3)+3(4)=24 £ 12
For option (b): (2, 4)
2 <3, true
4 <4, true
4(2) +3(4)=20 £ 12
7 \

=)



14.

15.

For option (c): (2, 2)

2 <3, true

4 <4, true

4(2)+3(2)=14 £ 12

For option (d): (1, 1)

1 <3, true

1<4, true

4(1)+3(1)=7 <12, true

(a) Letus consider a pointin the shaded portion
of the intersection of lines.

Taking the point (7, 1)

Now, let us substitute this point in all the

inequalities for each option and check if it
satisfies the inequalities.

For option (a),

=>Xx+y>6

= 7 +1 =8> 6, which is true
=2x-y>0

= 2(7)-1=13 >0, which is true
All inequalities are satisfied.

For option (b),

—=>Xx+y<6

=7 + 1 = 8, which is not less than 6.
Inequalities are not satisfied.

For option (c)

=Xx+y>6

= 7+ 1=8> 6, which is true
=2x-y<0

= 2(7) - 1 =13, which is not less than 0.
Inequalities are not satisfied.

For option (d), as all the inequalities in option
(a) are satisfied by the point (7, 1) in the shaded
region, so the option (d) is incorrect.

Thus, the shaded region represents:
X+y>6,2x-y>0

(a) The inequalities are:

5x+y <100

x+y<60

The line of equation for inequality: 5x +y < 100
= 5x+y=100

54|

-

16.

Reference of points:
0 20 10
100 0 50

The line of equation for inequality: x + y < 60
=x+y=60

Reference of points:

0 60 10
60 0 50

For the inequalities, the value of x and y will lie
either on the lines x + y = 60 and 5x + y = 100 or
below them.

Itisgivenx>0,y>0

Thus the value of x and y belongs to 1st
quadrant

eq 2 eq 1
60
A= (0’ 60) B= (10, 50)
40
20
D=(0,0) C=(20,0)
20 0 20\ 40 60

Thus we get the four points
A=(0,60); B=(10,50); C=(20,0); D=(0,0)
(c) Given inequalities;
1.6x+y>18

2.x+4y>12

3.2x+y>10

6x + y = 18 passes through points:
e Whenx=0,y=18— (0, 18)

e Wheny=0,x=3—-(3,0)

x + 4y = 12 passes through points:
e Whenx=0,y=3— (0, 3)

e Wheny=0,x=12 — (12,0)
2x +y =10 passes through points:
e Whenx=0,y=10— (0, 10)

e Wheny=0,x=5—(5,0)

Quantitative Aptitude
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For (12, 0)
6(12) + 0> 18, true

(0,18)
12 +4(0) > 12, true
(O';O\) 2(12) + 0>10, true
For (4, 2)
6(4) + 2> 18, true
R \ 4 +4(2)>12, true
= X 2(4) +22>10, true
0" (€A 0)\ (5,& (12, 0) For (2, 6)

The shaded area on the graph shows the
feasible region that satisfies all inequalities.

Therefore, the vertices of the feasible region
are (0, 18), (12, 0),(4,2) & (2, 6).

Trick: Go be choices

Option (a): (0, 18), (12, 0), (4, 2) and (2, 6)
Check for all the given inequalities i.e.,
6x+y>18;x+4y>12;2x+y>10

Clearly, all the points are satisfying the

inequalities, whereas the points given in other
options are not satisfying the inequalities.

For (0, 18)

6(0) + 18> 18, true
(0) +4(18) > 12, true
2(0) + 18> 10, true

17.

6(2) + 6> 18, true
2+4(6)>12, true
2(2) +62>10, true

Clearly, all the points are satisfying the
inequalities, whereas the points given in other
options are not satisfying the inequalities.

(c) Given: x; = number of units of A and x; =
number of units of B

Clearly, x;>0,x,>0

According to the given data,

The constraints can be formulated as:

3x1 +3x, <36

5xq + 2x, <50

2x1 + 6x, <60 such thatx; >0,x,>0

2 O 33
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Chapter Wrap-up Test

Ready to test your knowledge?
You've got 15 questions and 20 minutes - go
for it!
1. —6x < —18 implies
(a) x < 3 (b)y x >3
(c)x =0 (d)x =3
2. An employer recruits experienced (x)
and fresh workmen (y) for his under the
condition that he can not employ more
than 11 people and y can be related by
the inequality.
(a)yx +y # 11
(byx +y<11,x20,y20
(c)x+y211,x20,y20
(d) None of these
3.1f 3x + 2 < 2x + 5 and 4x — 5 2 2x — 3,
then x can take from the following values
(a) 3 (b) -1
(c) 2 (d) -3
4. The inequalities x4 2 O, X, 2 O, are
represented by one of the graphs shown

below:
XQ_ x2
(a) § (b)
6 >X1 1o} X1
XZ XQ_
A
(¢) | mmm,, (d)
E ) ~
5. The solution of the inequality 52X X 5
s 6
(a)x < 8 (b) x 2 8
(¢)x=8 (d) None of these

6. The time required to produce a unit of
product A is 3 hours and that for product
B is 5 hours. The total available time is 220
hours. If x and y are the number of units
of A and B that are produced then,

e )

\

10.

11.

(a) 3x + 2y = 220

(b) 3x + 2y 2 220, X 20,y 2 0
(c) 3x + 5y £ 220,20,y 20
(d) 5x + 2y 2 220, x 20,y 2 0

. In the inequality 4x + 3 < 2x + 5, all of the

following can be a value of x except
(a) 0 (b) 2
(¢) -1 (d) —2

.On the average an experienced person

does 5 units of work while a fresh one 3
units of work daily but the employer has
to maintain an output of at least units
of work per day. This situation can be
expressed as:

(a) 5x + 3y £ 30
(b) 5x + 3y > 30
(¢) 5x + 3y 230, X220,y 20
(d) None of these

. Solve for real 'x' if

Sx —222x+1and 2x +3 <18 — 3x
(a) =1 > x > =3

(b) -1 >x > -5

(c) 1 £x<3

(dyx =3

The solution of the inequality

8X + 6 < 12X + 14 (s
(a) (-2, 2) (b) (-2, 0)
(¢) (2, ») (d) (=2, )

The common region of x + y < 6, x +y 2 3
is shown by the shaded region:

Y

(a)

O R =6 :
l xry=5 Xty
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(b)

=

:0 \
l)<+g 3 x+y =6

(d) None of these

12. A dietitian wishes to mix together two
kinds of food so that the vitamin content
of the mixture is at least 9 units of vitamin
A, 7 units of vitamin B, 10 units of vitamin
C and 12 units of vitamin D. The vitamin
content per kg of each food is shown below:

Assuming x units of food | is to be mixed

13. The shaded region represents:

A
\ A

©, 3\

O| x=2 B
(5, 0)

M
(a)x +y<s5,x22,ys<t
byx+y<s5,x22,y21
(c)x+y=25x22,y=21
(d) None of these

14. On solving the inequalities

SX+Yy<100,X+Yy<00,x20,420,we
get the following situation:

(a) (0, 0), (20, 0), (10, 50) and (O, 60)
(b) (0, 0), (60, 0), (10, 50) and (O, 60)
(c) (0, 0), (20, 0), (0, 100) and (10, 50)
(d) None of these

15. The shaded region represents:

Y
Food -I 2 1 1 3 (0,10)

with y u;u'ts of food. Il, the situation can be \\;1 (16,0)
expressed as ‘

P X0| (s,0) V«O»X
(A)2X +y<a, X+yYy< 7, Xx+2y <10, 2x

+3Yy<£12, x>0,y >10x+y <7 Y
(by2x +y 230, x+y <7 Xx+2y 210, « (a) Bx + 2y £ 24, x + 24 2 16, X + Y £ 10X,
+3y>12 X20,y20

(b)3x +2y <24, x+2y <16, Xx+y210,

(C)2Xigj—2qx+y>7x+y<10x+ xzo,gzo Y Y

Y 2 (¢) 3x+2y £ 24, x+ 2y < 16, x + Yy £ 10,
(dy2x +y29,x+y27 x+2y 210, 2x X20,420

+3Yy212,x20,y20

(d) None of these

ANSWER KEY

1. (b) 2.(b) 3. (¢) 4. (b) 5. (b) 6. (¢) 7. (b) 8. (¢) q.(c) 10.(d)
11.(a) 12.(d) 13.(b) 14.(a) 15.(c)
2 O B3
¥ N\
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Mathematics of Finance

Cheat Sheet by Anurag Sir

O Finance: Art & Science of Management
and money.

O Interest: Cost of using others money.

Waapas de Mujhe
to doge na? Udhaar Doge

& &

lnl lﬂl

Mr. X Mr. Y

(Rich) (Poor)
J J

Lender Borrower
Risk Reducing || Time value || Opportunity
Taker | his liquidity | of money cost
y Y y y
Want || Wants Want Wants
return || Reward || compensation for || aifeact same

maintaining same
purchasing power

rofit

[ Because of all these |

U

“Interest is charged”

Some Important terms

O Principal: Borrowed Money
(Invested Money)

O Amount or (Accumulated Amount)

Principal + Interest)

Types of Interest
J L

{ 3

CS(’W\p(e Interest ) CCompound Interest)

SIMPLE INTEREST

No Interest on Interest

asS.l=Prt
P = Principal
r = Rate of Interest in Decimal
t = Time

Now, Amount = P+ =P + Prt
O Amount = P[1 + rt]
In Simple Interest
For Double Amount r = %& t = &
For Triple Amount ‘

r= 2 &t = e
i r
In Simple Interest when two time & amount

are given

t, t,
As Az
A, - A
Then, r = —2—*
At, —ALt,

In Simple Interest when two rates & two
amount are given

ry ra

Al A,
Then, t = 22" A
Alrz - Azr1

/

W



COMPOUND INTEREST

Interest on Interest is also calculated
In Compound Interest

txm
Amount = P{l + L}
m

m = No. of Conversion Period in a year
For Annually = m = 1

For Semiannually = m = 2

For Quarterly = m = 4

For Monthly = m = 12

For Daily = m = 365

3R Direct C.| Find @1 gl dl

txm
Cl=A-P= P{HL} -P
m

Calculator Tricks
1. Square of Any number
o =Press [x| Tb IR
=Press (= Th dR
2. Cube of Any number
s —Press (x| U AR
=Press [= AT &R
3. For (x)r =7
= Press [x | one time
= Press (=] (n — 1) times
Example (2)*°
= (x| one time
= (= 9 times
4. Reciprocal of Any Number

[1] = Press [=] one time

= Press = | one time

n
1
Eg., —=0.5
2
= 2 on the screen
= Press [+
= Press (=

Mathematics of Finance

5. (X)% =?

— Press (V| 12 times

— Subtract 1
— Divide by n

- Add 1

— Press [x | then (=] - 12 times

ok
E.g., (S)A
— 8 on the screen
Press VVVY ... 12 times

X =
X =
X

x =
12 times
Eg., (2)**
— 2 on the screen
— Press VVVV ... 12 times
- -1
- Multiply by 4.5
- +1
— X =
x =
x =
x =
12 times
6. logip(X) = ?
— Vv 19 times
- -1

- Multiply by 227695
Remember Property of log

Log(x)* = n logx
E.g., log(2.5)*° = 10 log(1.5)
7. Anti log(x) = ?
- + 227695
- +1
— [x= 19 times
E.g. P = 100
A = 200
r=10% Annually
Find Time

(gq\\

-



txm
r
CA=pll+—
Sol }0{ +WJ

i }06{1 N o.j,or1

1

2 = (1.10)
Here power is variable so we have to use
log.

Put log both side

log2 = log(1.10)t
log2 = t log(1.10)

__log2 Now use log Trick

log(1.10)

¢ . 03010
0.0414

t =727 years

E.g. P = 100
A = 300
t = 8 years

Find compound rate of interest

txm
Sol. A = P{iﬁtL}
m

300 = 100[1 +r]®
(3) = (1 + r)?
Here Base (s variable,

so transfer power 8 — V12 times
to left side -1

A .
(38 =1+vr - =8

% +1
(3" -1 R

1/ — (X = 12 times
r=(3y% -1
Calculator Trick

r=11472 — 1
r=0.1472 or 14.72%

Decrease in value of Asset

C = Cost

d = Rate of Depreciation

t = Time period for which asset is used
S.V = Value of Asset after ‘t* years

Scrap value (S.V) = c[1 — d]*

( 40\\

\

O Nominal Rate

Any Rate which is compounded

— Monthly

- Quarterly

— Semiannually

— Daily
Isme Interest Kam dikhate,
But interest Jaada wmilta hai

Q Effective Rate
Any Annual compounding Rate

Isme Interest Jitna Dikhta hai,
utna hi milta hai.

O Nominal Rate can be converted to effective

rate v, = {1+L} -1
m
Example:
8% semiannually is nominal rate
It can be converted in annually

m
v, ={1+L} 1
m

2
=1+ % = 9L,
2
(1.04)? — 1
1.0816 - 1

0.0816 or 8.16% (Effective Rate)

8% Semiannually = 8.16% Annually (Both
are Same)

1l

1l

O Present value of an amount which is to be
received in future.

Present value = Future value

txm
r
E.g. {1 + W\}

lyr 2yr 3 yr 4 yr S yr

o 10% CI Annually
3ATST

100,000

5 years ke baad ¥100,000 milenge, lekin
wo paise agar aaj milenge to I100,000
nhi milega, thoda kam milega.

Quantitative Aptitude



py . 100,000 _ 100,000
o107 161051
1452
1

PV. = 62,092 (31T Bus 4T el AT

Annuity
— Sequence of payments (or Receipts)

- Same payment (5000, 5000, 5000,
5000)

— Same time internal between two
payments (3m, 3m, 3m, 3m........)
E.g. LIC Premium

— House Loan EMI

Two type of Annuities

/\

Regular Annuity Immediate
(Annuity Due)

(Ordinary)
U J

( )

When regular When Regular
payment are made payments are made
| at the end of period in beginning of each
U peviod

B
Eg. House Loan EMI I

(Har Mahine ke end Eg. LIC Premium
mein paise bank se || (Har year ki starting

J

~

katenge) mein Bank se katega) |

Regular Annuity

O Future Value: When benefit of many
periodic investments is received in future.

By R{L}

i
R = Regular Periodic Payment

r

i
n =t x m (Total Payments)

Q Present Value: When some wmonetary
benefit is received today then it is repaid
in installment.

PV.-R ﬂ}

i

Mathematics of Finance

Immediate Annuity

FV.=R w} (1 +1)
i

PV.=R M} (1 +1)
[

U

Infinite Period Annuity

™ ™
Ordinary Immediate
Perpetuity Perpetuity
U U
P.V. = E PV.= E_(:L +1)
. : J !
or
E, +R
. ‘ J

Growing Perpetuity

When regular payment is
received with growth for
infinite period

Regular Immediate
U U
P.V. = - R PV. = ,L(:L +1)
=g =g
Sinking Fund

Saving money out of profit so that you can
purchase an asset in future or you can payoff
a liability in future.

Saved Amount is invested in when interest Is
earned.

1 2 B oo n
l l l l l
1 T T T 1
(0] R R R R
> \
(41)



R = Saving
In this case benefit
is received in future

F.V. of Regular
Annuity will be used.

Net Present Value
Used for taking investment decision

J

_ Present value of _ Present value of

NPV = .
all cash inflow  all cash outflow
If NPV >oO Accept Proposal
If NPV <O Reject Proposal

Leasing
Taking Asset on Rent (For Long Period)

[ Owner of Asset } [ User of Asset }

U
Lesser Lessee
ATfoTeh fpederR

In this type of question purchase value of
Asset will be given.

But Problem is we don't know how much
should be the Annual Rent?

J

Use P.V. of Regular Annuity to find Reasonable
Rent

1—(1+i)‘“}

[

Valuation of Bond

Present
value of
Bond’s
maturity
value

Cost of Asset = Re m{

Price
at which
bond

should be
purchased

Present
value of

all future
interest

Eg. Bond of T500 at which interest Rate
is 10% and maturity period is 4 year.
At what price it should be purchased if
investor wants 15% Return.

( 42\\

-

Sol.

Int. Int. Int. Int. Int.

Iso RTs0 50 50 50
1o)

lyr 2yr 3yr 4 yr

+
3500 (Maturity Value)
so . so
(1.15) (1.125)
50 50 500
+ + +
(.15 (2.25)% (1.125)°
=4347+37.80+32.87 +28.58 +285.87

Profit of Bond =

= 3428.59
C.A.GR
Compound Annual Growth Rate
Eg.
2010 | 2011 | 2012 | 2013
100 | 110 | 140 | 1260
Find CAGR
Sol. P = 100
A= 160
Time = 2013 — 2010 = 3 years
A = P[1 + vTt
160 = 100[1 + r]?
160 _ (1 +r)
100
1
1605
Ea) R
100
1
160Y5
r=| 22207 1
100

or use Direct formula

CAGR = | V(tn) [nte
v(to)

1
(1(,0}2013—2010 1

100
2
B
_[2E2P g
100
=1.1696 — 1

= 0.1696 or 16.96%

Quantitative Aptitude



QUESTIONS

Simple Interest

. In how many years will a sum of money becomes
four times at 12% p.a. simple interest?
[MTP-June, 2022]
(b) 21 years
(d) 28 years
. Manoj invests 312,000 at 6% per annum simple

interest to obtain a total amount of ¥14,880.
What is the time for which the amount was

(a) 18years
(c) 25 years

invested [PYQ-June, 2023]
(a) 3 years (b) 4 years
(c) 2 years (d) 5years

. The simple interest if the principal is¥2,000 and

the rate and time are roots of the equation x? -

11x+30=0is [MTP-June, 2022]
(a) 500 (b) T600
(c) %700 (d) T800

. The rate of interest for the first 2 year is 3% per
annum, for next 3 years is 8% per annum and for
the period beyond 5 years, 10% per annum. If a
man gets ¥1520 as a simple interest for 6 years;
how much money did he deposit?

[MTP-June, 2022]

(a) ¥3800 (b) 23000
(c) %4000 (d) None of these
. The annual rate of simple interest is 12.5%. In
how many years does the Principal double?

[PYQ-Dec., 2022]
(b) 9years
(d) 7 years

(a) 11 years
(c) 8years
Compound Interest

. In what rate % per annum will 1,000 amounts
to¥1331 in 3 years if the interest is compounded

yearly? [MTP-June, 2022]
(a) 10% (b) 12%
(c) 11% (d) None of these

. The compound interest on 340,000 at 12% per

annum compounded quarterly for 6 months is
[PYQ-Sept., 2024]

(b) 2,463

(d) 2,436

(a) 32,643
(c) 22,364

Mathematics of Finance

8.

10.

11.

12

13.

The compound interest on<15,625 for 9 months

at 16% per annum compounded quarterly is;
[PYQ-June, 2023]

(b) %1941

(d) k1961

(a) 71851
(c) %1951

. Kanta wants to accumulate Rs. 4,91,300 in her

savings account after three years. The rate of

interest offered by bank is 6%% per annum

compounded annually. How much amount should
she invest today to achieve her target amount?
[PYQ-Sept., 2024]
(a) Rs.4,09,600 (b) Rs.4,37,500
(c) Rs.46,900 (d) Rs.49,600
The present value of a scooter is ¥7290. The
rate of depreciation is 10%. What was its value
3 years ago? [MTP-June 2022]
(a) 10,000 (b) ¥10,010
(c) 39990 (d) 12,000
The population of a town increases every year
by 2% of the population at the beginning of that
year. The approximate number of years by which
the total increase of population will be 40% is
[Given: (1.02)% = 1.17166]
[PYQ-June, 2023]
(b) 17
(d) 20

(a) 15
(c) 19

. A machine depreciates at 10% of its value at the

beginning of a year. The cost and scrap value

realized at the time of sale being ¥23,240 and

39,000 respectively. Approximately, for how

many years the machine is put to use?
[PYQ-June, 2023]

(b) 8years

(d) 10 years

The present population of town is 25,000. If it

grows at the rate of 4%, 5% 8% during 1st year,

2nd year, 3rd year respectively, then find the

population after 3 years. [MTP-June, 2022]

(a) 29,484 (b) 29,844

(c) 29,448 (d) 28,944

(a) 7 years
(c) 9years

o
W



14.

15

16.

17.

18.

19.

20.

Compute the compound interest on I6,000 for

1
11 years at 8% p.a., interest will be compounded

quarterly. [PYQ-Dec., 2023]
(a) X642 (b) %630.78
(c) I634.68 (d) I624.48

. What will be the population after 3 years,

when present population is 1,00,000 and the
population increases at 3% in 1st year, at 4% in
second year and 5% in third year.
[MTP-June, 2024]
(a) 1,12,476 (b) 1,15,476
(c) 1,20,576 (d) 1,25,600
The difference between simple interest and
compound interest on a certain for 2 years at
10% p.a., isX10. Find the sum.
[MTP-June, 2022]
(a) *1010 (b) %1095
(c) %1000 (d) %990
At a certain rate of interest per annum, the
difference between the compound interest and
simple interest on Rs. 3,00,000 for two years is
Rs. 480, then the rate of interest per annum is;
[PYQ-Sept., 2024]
(@) 2% (b) 4%
(c) 6% (d) 8%
If the difference between the compound interest
compounded annually and simple interest on a
certain amount at 10% per annum for two years
is¥372, then the principal amount is
[MTP-June, 2024]
(b) 37,200
(d) None of these

(a) ¥37,000
(c) %37,500
There is 60% increase in an amount in 6 years
at simple interest. What will be the compound
interest ofI12,000 after 3 years at the same rate?
[PYQ-June, 2022]
(b) %3,972
(d) %2,679

(a) T2,260
(c) 3,279

Mr. X makes a deposit of 50,000 in bank for

a period of 2% years. If the rate of interest is

12% per annum compound half yearly, then the

ae)

\

21.

22,

23.

24,

25.

26.

maturity value of the money deposited by Mr. X
is (where, (1.06)° = 1.3382) [PYQ-Dec., 2023]
(a) 66910 (b) *66123
(c) *67925 (d) *66550

Effective Rate of Interest
The effective rate of interest does not depend
upon [June 2022]
(a) Amount of Principal
(b) Amount of Interest
(c) Number of Conversion periods
(d) None of these
Find the effective rate of interest at 10% p.a.
when interest is payable quarterly.
[MTP-June, 2022]
(a) 10.38% (b) 5%
(c) 5.04% (d) 4%
The effective annual rate of interest corresponding
to nominal rate 6% payable quarterly is:
[MTP-June, 2024]
(a) 6.14% (b) 6.07%
(c) 6.08% (d) 6.09%
Find the effective rate of interest if an amount
30,000 deposited in a bank for 1 year at the rate

of 10% per annum compounded semi-annually.
[MTP-June, 2022]

(a) 10.05% (b) 10.10%

(c) 10.20% (d) 10.25%

The nominal rate of interest is 10% per annum.

The interest is compounded quarterly, then the

effective rate of interest per annum will be;
[PYQ-Dec., 2023]

(b) 10.10%

(d) 10.38%

(a) 10%
(c) 10.25%

Future Value of Annuity

The future value of an annuity of ¥5,000 is
made annually for 8 years at interest rate of 9%
compounded annually is [Given that, (1.09)% =
1.99256] [MTP-June, 2022]

(a) T55,142.22
(b) %65,142.22
(c) %65,532.22
(d) ¥57,425.22

Quantitative Aptitude



227/

28.

29.

30.

31.

&2

33.

In an account paying interest @9% per year
compounded monthly, Rs. 200 is invested at the
end of each month. What is the future value of
this annuity after 10th payment?

[Where, (1.0075)!° = 1.0775] [PYQ-Sep., 2024]

(a) Rs.1022 (b) Rs. 2066

(c) Rs.2044 (d) Rs.2155

How much money is required to be invested

every year as to accumulate ¥6,00,000 at the end

of 10 years, ifinterest is compounded annually at

10% rate of interest. [Given: (1.1)'° = 2.59734]
[MTP-June, 2024]

(a) %37,467 (b) 37,476

(c) 337,647 (d) %37,674

How much amount is required to be invested

every year so as to accumulate Rs. 30,000 at

the end of 10 years if the interest compounded

annually at 10%? [Given; A(10, 0.1) = 15.9364]
[PYQ-Sept., 2024]

(a) Rs.1882.36 (b) Rs.1828.30

(c) Rs.1832.65 (d) Rs.1853.65

What will be the future value of an annuity 32500

made annually for 12 years at an interest rate of

5% compounded annually? If (1.05)'? = 1.7958
[PYQ-Dec., 2023]

(a) I37588.58 (b) %39790.00

(c) ¥40873.13 (d) ¥42603.68

Suppose Mr. X invested I5000 every year starting

from today in mutual fund for next 10 years.

Assuming that average return compounded

annually is at 18% per annum. What is the future
value? [PYQ-Dec., 2023]

(a) 1,83,677.68 (b) %1,38,678.85
(c) 1,83,776.53 (d) %1,38,774.55

Present Value of Annuity

Calculate the present value of 2000 to be

required after 10 years compounded annually

at 5% per annum. [Given (1.05)'° = 1.62889]
[PYQ-Dec., 2023]

(a) %1227.82 (b) I1282.48

(c) %1328.35 (d) %1822.65

Mr. A borrows<5,00,000 to buy a house. If he pays

equal instalments for 20 years and 10% interest

on oustanding balance, then what will be the
equal annual instalment?  [MTP-June, 2024]

Mathematics of Finance

34.

35.

36.

37.

38.

(a) %58,239.84

(b) %58,729.84

(c) %68,729.84

(d) None of these

Suppose your parent decides to open a PPF
account in a bank towards your name with
10,000 every year starting from today for next
years. When you receive and get 8.5% per annum
interest rate compounded annually. What is the
present value of this annuity?

[MTP-June, 2022]

(a) 283,042 (b) 280,900
(c) 90,100 (d) None
Applications

Determine the present value of perpetuity of
50,000 per month at the rate interest 12% per
annum is [MTP-June, 2022]

(a) %45,00,000

(b) %50,00,000

(c) %55,00,000

(d) %60,00,000

A perpetuity has a cash flow of Rs. 625 and a

required rate of return of 8%. If the cash flow

is expected to grow at a constant rate of 4% per

year, then the intrinsic value of this perpetuity

(present value of growing perpetuity) is;
[PYQ-Sept., 2024]

(a) Rs. 15,625 (b) Rs. 13,000

(c) Rs. 14,250 (d) Rs. 16,667

The Earning Per Share (EPS) of a company for
five years is given below:

Ve 2019 | 2020 | 2021 | 2022 | 2023
EPS 40 25 40 60 90
Calculate the compounded Annual Growth Rate
(CAGR) of EPS. [PYQ-Sept., 2024]

(a) 24.47% (b) 23.47%
(c) 22.47% (d) 21.47%
If the initial investment of ¥4,00,000 becomes
%6,00,000 in 24 months, then the compound

Annual Growth Rate (CAGR) is; [PYQ-Dec.,
2023]
(a) 30.33% (b) 22.4%
(c) 19.46% (d) 14.47%
¥ X
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ANSWER KEY

(©  2.(M) 3.() 4(a)
.(b) 12. () 13. (a) 14.(d)
(@) 22.(@) 23. (@) 24.(d)

5. (c)
15. (a)
25. (d)
35. (b)

6. (@ 7.(d) 8 () 9. () 10. (a)%
16. () 17. (b)) 18.(b) 19. (b) 20. (a),
26. (a) 27.(b) 28.(c) 29.(a) 30. (b)
36. (@) 37. () 38.(b) §

HINTS & SOLUTIONS

will be 4P.
Therefore,SI.=A-P=4P-P=3P
We know that,
PxRxT
100
_PU2)(T)
~ 100
12T
100
300

=T=—-—-=25
12

Therefore, the required time is 25 years.

S.I=

=3P

=3

. (b) According to question, we have
P=%12,000,A =314,880 and R = 6% p.a.

= S5.1.=314,880 -%12000 =32880
We know,
_ PxRxT
100
12000x6xT
100
T 2880x100

~ 12000x6
= T =4 years

S.1.

=2880=

. (c) If P be the sum of money then amount (4)

Therefore, the required time period is 4 years.

. (b) Given equation, x> - 11x+30=0

= x> -6x-5x+30=0
=x(x-6)-5x-6)=0
= (x-5)x-6)=0
=x=5x=6

Since, the rate and time are roots of the given

equation thus,

o

-

. PxRxT
Simple Interest = ——
100
_ (2000)(6)(5) 600
100

Therefore, the simple interest is I600.

4. (a) Given, Total simple interest earned in 6
years =31520
According to the question,
Rate of interest for 2 years, R; = 3% p.a.
Rate of interest for next 3 years, R, = 8% p.a.
Rate of interest for next 1 year, R3 = 10% p.a.
In Pbe the money he deposited (i.e. Principal), then
PxR; xT, N PxR, xT, N PxR, xT,
100 100 100
Px3x2 Px8x3 Px10x1
= + +
100 100 100
6P 24P 10P
= + +
100 100 100

= 40P =1520
100

=1520

=1520

=1520

= P=3800
Therefore, the man deposited ¥3800.
5. (c) According to question, we have

A = 2P, where P is the Principal and Rate of
Interest (R) = 12.5%

We know,
S.I.=PXRXT
100
:>P=PX12'5XT 7o 1x100
100 12.5

= T =8 years
Therefore, the required time period is 8 years.

Quantitative Aptitude



6. (a) Given, P=%1,000,A4 =%X1331 and n = 3 years 3
16
Let the rate of interest be r% =C.l= 15625{(1 +4—00) - 1}

Since, the interest is compounded yearly, thus
= C.I=15625[(1.04)3 - 1]

A=P[1+ﬁ} = CI=%1951
Therefore, the required interest is ¥1951.

3
r
31331:1000(1+_) 9. (a) Given; r:6l°/ =§‘V
100 (a) ; 2 o= %
131 (o r Y 25
1000 100 Thus, i=—" =4 - 2°
100 100 400
11Y rY Therefore, A = P(1 +i)"
= —| =|1+—
10 100 25 \°
= 491300:PE1 +—j
L 100
10 100 £
r r :>491300=P(—J
7100 10 *
—r=10 = P=Rs.4,09,600
Therefore, the required rate of interest is 10% 10. (a) Given, Present value of scooter =37290
7. (d) Given; P = Rs. 40,000, R = 12% and T = 6 RateofidepiecteiE Ol R
6 1 Let P be the value of scooter 3 years ago, then
months =—=— years
12 2 10 Y
Since, it is compounded quarterly thus n = 4 7290= P(l—m]
2
12 - 3
Therefore, Amount = 40,000 1+— = 7290 = P(1-0.10)
400
2 7290
- 40,000( 223 = T 10107
. 100 '
= P ~%10,000
=Rs. 42,436 . . . .
S 11. (b) Given; Annual increase in population = 2%
Therefore, C.I = Rs. 42,436 - Rs. 40,000 o .
e Let the initial population be P and at the end of
=Rs. 2,

n years, the population increase by 40% i.e.,
Trick: 0

4
The required compound interest = 40,000 + 3% A=A e = 2 EP S el

+ 3% - 40,000 = Rs. 2,436 We know that,
8. (c) According to question, we have A:P(lJrlg;o)

9
P =%15,625, t = 9 months = 5 years

9 :>1.40P=P(1+Lj
:n=txm=4xﬁ=3 100

And, r=16% = 1.40:£1+ij
100
We know that,
— 1.40 = (1.02)"
CI=P (1+i] -1 o logl4
m log1.02
> \
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12.

13.

14.

0.146

n=
0.0086
= n=16.97 =17 years (approx)

Hence, the correct answer is option (b).

(c) Given, Cost value = 9,000, Scrap value =
323,240

Rate of depreciation = 10%
Let for n years, the machine was put to use.
We know that,

Scrap value = Cost value x | 1 _R
100

=9000=23240 1—£
100

_, 9000 _ gy
23240

= 0.3873 =(0.9)"
Taking log on both sides, we get
log(0.3873) = nlog(0.9)

_ log(0.3873)

log(0.9)
= n =9 years (Approx)

Therefore, for 9 years, the machine was put to
use. Hence, the correct answer is option (c).

(a) Given, Present population of a town = 25,000

Since, it grows at the rate of 4%, 5%, 8% during
1st year, 2nd year, 3rd year respectively, thus
population after 3 years will be given by:

Pl1+- 2 | 1+-2 |+ 1+r_3
100 100 100

=25000 1+i 1+i + 1+i
100 100 100

=25000(1.04)(1.05)(1.08) = 29484
Calculator Trick:

Population after 3 years will be given by;
2500 + 4% + 5% + 8% = 29484.

(d) According to question, we have
P=3%6000, t= 1%:% years & r = 8% p.a.

Since, the interest is compounded quarterly,
thusm =4

We know that,

C.I=PK1+%)M—1}

o

\

15.

16.

17.

18.

5
x4
—C.1=600 (1+¥j4 1

= CI=600[(1.02)°-1]

= CI=624.48

Therefore, the required interest is 3624.48.

(a) Given; Present population (P) = 1,00,000
ri=3%,r;=4% and r3 = 5%

Therefore, the population after 3 years will be
given by;

P(1+r) 1 +r) (1 +r)!

=100000(1 + 0.03)(1 + 0.4)(1 + 0.05)
=1,12,476

Therefore, the required populationis 1, 12,476
(c) Given, Difference between compound
interest and simple interest =310

C.L -S.I. = Pi?

2
=10=Px £
100
P 10 :
(0.1)

= P=1000
Therefore, the required sum is ¥1000.

(b) According to the question,
C.I-S.I=Rs.480

We know that,

CI-S.I=PpPi?

= 480 = 3,00,00i?

= i2=0.0016

=1=0.04

=>r=4%

(b) We know that,

Difference between compound interest and
simple interest for two years is given by Pr?.

— Pr =372

— P(0.10)2 = 372
372
~ (0.10)?

— P=37,200

Therefore, the required principal amount is
%37,200.

Quantitative Aptitude



19.

20.

21.

(b) According to question, we have
A=P+ ﬂP =1.6P
100

We know,

A=P(1+it)

= 1.6P=P(1+ix6)

= 1.6 = (1 + 6i)

= 6i=0.6

=1i=0.1

r

> —=
100

=r=10%

Therefore, the compound interest of 12,000

after 3 years at the same rate is given by

C.I=P[(1+1)"-1]
— C.I=1200[(1 +0.10)3 - 1]
— CI1=33972

0.1

(a) According to question, we have
P=%50,000, t= 2% years & r=12%
Since, the interest is compounded half yearly,
thus m =2

5
:n=t><m=z><2 =5

We know that,

Maturity value is given by;

P(1 + 1)
12 Y
2x100

=50000(1.06)°
=66910
Therefore, the required value is ¥66910.

(a) We know that,

Effective rate of interest,

P Huij”_l}mo

where, r is rate of interest in decimal and m is

=50000(1+

the number of conversion period. Therefore,
the effective rate of interest does not depend
upon the Principal.

Mathematics of Finance

22.

23.

24.

25.

26.

(a) Since, the interest is payable quarterly thus
Effective rate of interest is given by;
E=[(1+1)"-1] x100%

B 4
j —1}&00%
1

10
1+
( 4x100
4
=E=||1+— | -1|x100%
40

=FE=

= E=10.38%
(a) According to question, we have
r=6%=0.06and m=4

Therefore, Effective rate of interest is given by

{(1 +Lj —1} x100%
m
4
{(H%) _1}“00%
m

=0.06136 x 100%
= 6.14% (Approx)
(d) We know that,

Effective rate of interest is given by:
E=[(1+1)"-1]x100

2
=E=||1+ i —-1|x100
2x100

— E=[(1+0.05)%-1] x 100
— E=[(1.05)%- 1] x 100
— E=10.25%

(d) According to question, we have
r=10%=0.10and m =4

Therefore, Effective rate of interest is given by

{[1 +LJ —1} «100%
m
4
(14222 - oo

=10.38% (Approx)
(a) Given, A =%5,000,n =8 years,r=9% &c=1
We know that,

Future value of an annuity is given by:

(gq\)
__/



27.

28.

29,

FV_A[(1+.1')"—1]
1

5000[(1+0.09)8 —1]

=FV=
0.09
5000[1.99256-1]
=>FV=
0.09

= FV =55,142.22

Therefore, the future value of the annuity is
%55,142.22

9
(b) Given, A =Rs. 200,i = and n=10
1200

10
200 |(,. 9 V",
9 1200

1200

_200x1200(( 403" _,
9 400

_ 200x1200 [(

Therefore, F.V =

1.0075)" —1}

=Rs. 2066

(c) According to question, we have
FV.=%6,00,000,i=10% and n = 10 years
We know that,

F.V:?[(ni)" —1]

A 10
=600000=——-| (1+0.10)" -1
0.10[( ) ]

600000x0.10
A=——
[(1.10)" —-1]
= A =%37,562.44
= A~R37,647
(a) According to the question
EV.=Rs. 30,000,i=10% = 0.01, n = 10 years
Therefore,

F.Vzé[(lﬂ)” —1]

i
10
+£ -1
100

30,000=-- [1
0.1
:>30,000=i[(0.1)10 —1}
0.1

5o

\

30.

31.

A= 30000x0.1
[(0.1)"° -1]
= A=Rs.1882.36
Trick:
Ve 30,000
15.9374
= FV=Rs.1882.36
(b) According to question, we have
R=3%2500
t=12 years
=>n=txm=12x1=12
&i=5%p.a.
We know that,
Future value of an annuity is given by;

1

12
(1+1(5)0j -1
= F.V.=2500 c
100
12
=FV.= (1.05)" -1
0.05
el SO
0.05
= F.V'=%39,790
(d) Given;
R=35000
t=10 years
=>n=txm=10x1=10
t=18%

Since, that the annuity is starting from today
thus it is an Annuity Due/Immediate.

We know,

FV. =R{w}(l+i)
1

:F.V.:SOOO{ (1+0.18)

1
— Fv.=5000{ 18 =111 1
0.18

= F.V=138,774.55 (Approx)

(1+0.18)' —1}

Quantitative Aptitude



32.

33.

34.

35.

(a) According to question, we have
F.V=%2000, t = 10 years and r = 5% p.a.
=>n=txm=10x1=10

Therefore, the present value is given by
PV.=FV.(1+0)™"

5\
= PV.=2000] 1+—
100

= P.V.=2000(1.05)1°
= P.V.=%1227.82
(b) Given; P.V. =%5,00,000,i = 10% and n = 20
We know that,

A[l-(1+i)™"]
B i
A[1-(1+0.10)*]

0.10

500000x0.1
S A=
(1—(1.1)—20)

— A =58,729.84

Therefore, the equal annual instalment is
%58,729.84

(c) Given,A=%10,000,r=8.5%p.a.,c=1,n=12
years

=1 =8—'5= 0.085
100

PV.

=500000=

Since, the annuity is starting from today i.e., it is
the case of annuity immediate.

Therefore, the present value of annuity is given
by:

A[(1+i)" —1]
T i+
~ 1000[(1+0.085)" —1]
0.085+(1+0.085)"

x(1+1)

x(1+0.085)

_10000[(1.085)" 1]
~0.085(1.085)"
=90,100 (Approx)
Hence, the present value of this annuity is Rs. 90,100

x(1.085)

(b) According to question, we have
A =350000 and i = 12% p.a.

36.

37.

38.

o O @33
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We know that,

_ A
Present value of perpetuity = —

_ 50000 _ 50000 <1200
12 12

1200
=%50,00,000

Therefore, the present value of perpetuity is
%50,00,000

(a) According to the question,

R=Rs.625,i=0.08 and g = 0.04

R
Therefore, PVA = ——

625 625
0.08-0.04 0.04
= Rs. 15,625

(c) According to data,

2019 | 2020 | 2021 | 2022 | 2023

Year

EPS 40 25 40 60 90

1
Therefore, CAGR = % ! -1
40

1

=(2.25)* -1

=22.47%

(b) According to question, we have
V(t,) = 6,00,000 and V(¢,) = 4,00,000
Also, t = 24 months = 2 years

We know,
v(t,) oo
CAGR(ty,t, )= { (")j —1{x100%
V(t,)
[ L
— caGr=|[ 22099012 4 . 1009
400000
o
= CAGR= (1.5)2—1}100%

= CAGR = 22.4% (Approx)

(?1\)
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Chapter Wrap-up Test

Ready to test your knowledge?

You've got 15 questions and 20 minutes - go
for it!

1.

2.

John deposited 340,000 in a bank for
three years with the simple interest rate of
6% p.a. How much interest would he earn?

(a)¥4,100 (b) X5,400
(¢) 6,600 (d) X7,200
A person invested 38,000 at the rate

of 10% compounded annually. Find the
compound interest gained in 3 years.

(a) 22684 (b) %10,64-8
(¢) R10,000 (d)%12,648

. In how many years will a sum of money

becomes four times at 12% p.a. simple
interest?

(a) 18 years
(¢) 25 years

(b) 21 years
(d) 28 years

. The present value of a scooter is ¥7290.

The rate of depreciation is 10%. What was
its value 3 years ago?

(a) *10,000 (b) 10,010
(c)%aqq0 (d) 12,000

. What will be the population after 3 years,

when present population is 1,00,000 and
the population increase at 3% in 1st year,
at 4% second year and 5% in third year?

(a) 1,122,476 (b) 1,125,476
(c) 1,20,576 (d) 1,25,600

. Find the effective rate of interest if an

amount of 30,000 deposited in a bank
for 1 year at the rate of 10% per annum
compounded semi-annually.

(a) 10.05% (b) 10.120%
(¢) 10.20% (d) 10.25%

. The difference between simple interest and

compound interest on a certain for 2 years
at 10% p.a. is X10. Find the sum.

(a) %1010 (b) R1095
(¢) 1000 (d)%aaq0
2\
(52 )

\

8.

10.

11.

12.

Rajan is planning for his retirement and
desires to receive a monthly payment
of ¥7,500. He wishes to ensure that this
monthly payment continues to be passed
on to future generations even after his
demise. With an expected interest rate
of 5% compounded annually, how much
does Rahul need to set aside to achieve his
perpetuity gaol?

(a) 321,00,000
(¢) 324,00,000

(b) 15,000,000
(d) %18,00,000

. Determine the present value of perpetuity

of 50,000 per month at the rate interest
12% per annum (s

(a) T45,00,000
(b) ¥50,00,000
(¢) 55,00,000
(d) T60,00,000
The future value of an annuity of 35,000
is made annually for 8 years at interest

rate of 9% compounded annually is [Given
that (1.09)% = 1.99256]

(a)%55,142.22 (b)R65,142.22
(c)R65,532.22 (d)X57,425.22
Prerna bought a property by paying
380,00,000 down payment and 320,000
at the end of each year till the perpetuity,

assuming the rate of interest as 20%, the
present value of property (in %) is given as

(a) ¥1,00,000

(b) R20,00,000
(¢) R61,00,000
(d)X81,00,000

The Earning Per Share (EPS) of a company
for five years is given below:

N/l 2019

40

2020
2553

2021
40

2022
6O

2023
a0

EPS

Calculate the compounded annual Growth
Rate

(a) 24.47%
(¢) 22.47%

(b) 23.47%
(d) 212.47%

Quantitative Aptitude



13. Suppose your parent decides to open a
PPF account in a bank towards your name
with 10,000 every year starting from
today for next 15 years. When you receive
and get 8.5% per annum interest rate
compounded annually. What is the present
value of this annuity?

(a)X83,042 (b) k80,900
(¢) Ra0,100 (d) None of these

14. Ankita deposits 6000 at the start of
each quarter in his savings account. If the
accountant earns interest 6% per annum
compounded quarterly, how much money
(in ) will he have at the end of 5 years?

(a) ¥120,300
(¢) 140,823

(b)%130,175

(d) ¥150,805

15. A company is considering buying a piece
of equipment for I75,000 or leasing it for
5 years at an annual rent of ¥18,000. If

the company’s cost of capital is 12%, which
option is more financially attractive?

(a) Leasing the equipment is more financially
attractive

(b) Buying the equipment is more financially
attractive

(¢c) Both options have the same cost

(d) Cannot be determine

ANSWER KEY

1.(d) 2.(a) 3.() 4(a 5@ 6(d 7.() s a(b 10 (a)
L 11.(d) 12.(c) 13.(c) 14.(c) 15.(a) |
2 O 33
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Basic Concepts of

Permutations and Combinations

Cheat Sheet by Anurag Sir

PERMUTATION & COMBINATION

Multiplication theorem
(Fundamental Principle of Counting)

I

If one event can be performed in ‘m’ ways and
another event can be performed in ‘n’ ways.
Then Total ways of doing two events one by
one = m x n

Factorial (!)
n! = Product of first ‘n’ natural numbers

Eg. 4 =4x3x2x1=24
Eg. 8/ =8 x 7 x ... x3x2x1=40320

o'=1
n! = n(In-1)(n-2)(n=3) .......... 3.2.1
2n)! = 2n(2n-1)(2n-2).......... 3.2.1

(n + 2)! = (n+2)(In+L)n(n—1)......... 3.2.1

(1) + 2020 + 3(3!) + ...... + n(n!)
=(n+ 1) -1

Permutations
Arrangement of elements where order of
elements s important.
E.g.: Elements: 1, 2, 3
Permutations: 123, 132,213,231, 312,321
0 Total permutations of ‘n’ elements when
‘v elements are used at a time
n. . n!
Pr = (n-r)!
Where, O < r<n

When some elements
ncies £, £, and fs.

repeat  with

) n!
Then total permutations = W

Circular Permutations
Q Total circular permutations of ‘n’ elements
= (n-1)!
Q Total civcular permutations when in each
permutations have different neighbour or

_ ]
necklace formation = (n-12)!

- Sum of all permutations when some
digits are given

!
= [Sum of given digits] x 2 x1111..ntimes
n

COMBINATIONS

Selection of elements where order of selection
is not important:

Eg.: Elements: a, b, ¢
Selection of 2 elements ab, ac and be

n " n n!
€ = VP!V or "G, = ri(n-r)!

Un"Co=1
ant,=1
"t =n
Qe = n(n — 1)

2
anc,="C..,
u “cr + V\Cr+1 = n+1cr+1
Q If"C, ="Cy

Then,a=bora+b=n
O "Co + "Cy + "Cyp + e +"Cp = (2
Q "Cy + "Cyp + "Cs + e +"C=(2 -1
O Total handshakes in a group of n person = "C,



Q Total diagonals in a polygon with n sides
n(n — 3)
2
O When ‘n’ non collinear points are given.
Then total lines = "C,
Total Triangles = "C5

:V‘Cz—-y\:

O When ‘n’ points are given out of which ‘m’
points are collinear then,

Total lines = "C, —"C, + 1
Total Triangles = "C5 — "C5

QUESTIONS

Fundamental Principle of Counting

1. There are 10 flights operating between City A and
City B. Find the number of ways in which a person
can travel from City A and City B and return by

different flight. [PYQ-June 2022, July 2021]
(a) 80 (b) 95
(c) 90 (d) 78

2. Amultiple choice test contains five questions and
each question has four possible options. How
many different answer keys are possible?

[PYQ-June 2022, Nov., 2021]
(a) 512 (b) 1024
(c) 20 (d) 625

3. A person can go from place ‘A’ to ‘B’ by 11
different modes of transport but is allowed to
return back to ‘A’ by any mode other than the one
earlier. The number of different ways, the entire
journey can be completeis  [PYQ-July, 2021]

(a) 110 (b) 1010
(c) 9° (d) 10°
4. There are 12 questions to be answered in Yes or
No. In how many ways this can be answered?
[MTP-June, 2024]
(a) 1021 (b) 2048
(c) 4096 (d) None of the above

5. How many numbers of 3 digits can be made
by using digits 3, 5, 6, 7 and 8, no digit being

repeated? [MTP-June 2023]
(a) 120 (b) 60
(c) 100 (d) None

6. How many 3 digits odd number can be formed
using the digits 5, 6, 7, 8, 9, if the digits can be

repeated? [PYQ-Dec., 2022]
(a) 55 (b) 75
(c) 65 (d) 85

Basic Concepts of Permutations and Combinations

The Factorial

7. The value of N in %+l'=ﬂ is

9!
[PYQ-Nov., 2018]

(a) 81 (b) 64
(c) 78 (d) 89

1 1 X .

8. If —+—=——, then the value of x is
9! 10! 11!
[MTP-Sept., 2024]

(a) 211 (b) 122
(c) 1331 (d) None of these

Permutations

9. Find ‘n’ if "P, = 72. [PYQ-Dec., 2023]

(a) 12 (b) 36
(c) 24 (d) 9
10. If f—(!)z "1p ., thenns= [PYQ-June, 2022]
(@) 5 (b) 6
(© 7 (d) 8

11. If 12 schools teams are participating in a quiz

contest, then the number of ways first, second
and third position may be won is

[MTP-Jan., 2025]
(b) 1320
(d) None of these

(a) 1230
(c) 3210

12. If six times the number of permutation of n things

taken 3 at a time is equal to seven times the
number of permutation of (n - 1) things taken 3
at a time, find n. [MTP-May, 2025]

(a) 21 (b) 20
(c) 15 (d) 27

13. The number of ways the letters of the word

‘TRIANGLE’ to be arranged so that word ANGLE’
will be always present in [MTP-May, 2025]

(a) 20 (b) 60
(c) 24 (d) 32

55|
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14.

15.

16.

17.

18.

19.

20.

21.

7572,

The number of ways the letter of the word
‘COMPUTER’ can be rearranged is
[MTP-Jan., 2025]
(a) 40,320 (b) 40,319
(c) 40,318 (d) None of these
The number of four letter words can be formed
using the letters of the word ‘DICTIONARY’ is
[PYQ-Dec., 2021]
(a) 5040 (b) 720
(c) 90 (d) 30240
In how many different ways can five persons
stand in a line for a group photograph?
[MTP-May, 2025]
(a) 90 (b) 120
(c) 150 (d) 160
How many ways can 5 different trophies be

arranged on a shelf if one particular trophy must
always be in the middle? [PYQ-June, 2024]

(a) 24 (b) 48
(c) 120 (d) 144
The number of ways in which the letter of the
word ‘MOBILE’ be arranged so that consonants
always occupy the odd places is
[MTP-May, 2025]
(a) 36 (b) 63
(c) 30 (d) None of the
There are 5 speakers A,B, C, D and E. The number
of ways in which A will speak always before B is
[MTP-May, 2025]
(a) 24 (b) Z4 x £2
(c) 45 (d) None of these
The number of words that can be formed using

the letters of ‘PETROL such that words do not
have “P” in the first position is

[PYQ-Dec., 2021]
(a) 720 (b) 120
(c) 600 (d) 540
The total number of arrangement of 8 persons
of a board in a row with the President and the
Vice-President occupying middle places is
[PYQ-June, 2022]
(a) 6! (b) 7!
(c) 6!x2! (d) 7! x 2!
In how many ways can 5 doctors, 4 Professors

and 6 Auditors be seated in a row so that all
person of the same profession sit together?

s )

\

23.

24.

25.

26.

2y/0

28.

29,

[PYQ-Jan., 2025, MTP-May, 2025]
(a) 3!x 5!x 4! (b) 3!x 5!
(c) 3!'x5!Ix 4! x6! (d) 3!'x5!x 6!
How many 4 letter words with or without

meaning can be formed out of the letter of the
word ‘LOGARITHMS;, if repetition of letters is not

allowed? [PYQ, June, 2022]
(a) 5040 (b) 7020
(c) 5400 (d) 30240

In how many ways of the word ‘MATHEMATICS’
be arranged so that the vowels always occur

together? [MTP-June, 2023]
3 8! x4!
(a) 11¢x (21 ) Gy
12!
(9 @ (d) None of these

In how many ways can the letters of the word
FAILURE be arranged so that the consonants may
occupy only odd positions? [MTP-Jan., 2025]
(a) 576 (b) 476

(c) 376 (d) 276

In how many different ways can the letters of the
word ‘CORPORATIONS’ be arranged so that the
vowels always come together?

[PYQ-Dec., 2023]

(a) 810 (b) 1440
(c) 25200 (d) 50400
In ways can 4 Americans and 4 English men

be seated at a round table so that no 2 Americans
may sit together? [MTP-May, 2025]
(a) 4! x 3! (b) *P,

(c) 3x*P, (d) *C4

5 persons are sitting in a round table in such a
ways that Tallest person in always on the right
side of the shortest person; the number of such
arrangements is. [MTP-]Jan, 2025]

(a) 6 (b) 8
(c) 24 (d) None of these
In how many ways can a party of 4 men and 4

women be seated at a circular table, so that no
two women are adjacent? [MTP-]Jan., 2025]

(a) 164 (b) 174
(c) 144 (d) 154

Quantitative Aptitude



30.

31

32.

33.

34.

35.

36.

37.

Basic Concepts of Permutations and Combinations

In how many ways can the letters of the word
‘FAILURE’ be arranged so that the consonants
may occupy only odd positions?

[MTP-Jan., 2025]
(b) 476
(d) 276

(a) 576
(c) 376

. n articles are arranged in such a ways that 2

particular articles never come together. The
number of such arrangement is

[MTP-May, 2025]
(b) (n-1) x (n-2)!
(d) None of these

(@) (n-2)x(n-1)!
(c) n!

Combinations

If1°5C;, = 15C,5, then ‘I’ is equal to

[PYQ-Dec., 2023]
(@) 5 (b) 4
(c) 3 (d) 2

If20C. =20C ,,, then the value of r is
[MTP-Sept., 2024]

(a) 10 (b) 7
(o) 11 (d) None of these
Out of 7 boys and 4 girls, a team of 5 is to be
chose. The number of teams such that each team
includes at least one girl is

[PYQ-June, 2022, PYQ-Dec., 2020]
(a) 440 (b) 441
(c) 414 (d) 484
A panel has total of 11 members including 5

males and 6 females. Find out the number of ways
of picking 2 males and 3 females from the given

panel team. [PYQ-]Jan., 2025]
(a) 200 (b) 110
(c) 220 (d) 350
If there are 40 guests in a party. If each guest

takes a shake hand with all the remaining guests.

Then the total number of hands shake is
[PYQ-June, 2019]

(a) 780 (b) 840

(c) 1560 (d) 1600

A fruit basket contains 7 apples, 6 bananas and 4

mangoes. How may selections of 3 fruits can be
made so that all 3 are apples?

[PYQ-Dec., 2020]
(b) 35 ways
(d) 70 ways

(a) 120 ways
(c) 168 ways

38.

39.

40.

41.

42.

43.

44.

45.

In how many ways can be interview panel
of 3 members be formed from 3 engineers,
2 psychologists and 3 managers if at least 1
engineer must be included? [PYQ-Jan., 2025]

(a) 15 (b) 30
(c) 46 (d) 45
3 ladies and 3 gents can be seated at a round

table so that any two and only two of the ladies
sit together. The number of ways is

[MTP-May, 2025]
(a) 70 (b) 27
(c) 72 (d) None of these
There are 20 points in a plane area. How many

triangles can be formed by these points if 5 points
are collinear? [PYQ-Dec., 2022]
(a) 550 (b) 560

(c) 1130 (d) 1140

A committee of 3 members is formed from 5
women and 3 men in such a way that it consists

of at least 2 members who are women. In how
many different ways can it be done?

[PYQ-Jan., 2025]
(a) 50 (b) 40
(c) 60 (d) 30
The number of triangles that can be formed by
choosing the vertices from a set of 12 points,
seven of which lie on the same straight line, is:
[MTP-Jan., 2025]
(a) 185 (b) 175
(c) 115 (d) 105
Six points are marked on a straight line and
five points are marked on another line which is

parallel to the first line, how many straight lines,
including the first two can be formed with these

points? [June, 2022]
(a) 28 (b) 30
(c) 32 (d) 34

An examination paper with 10 questions consists
of 6 questions in Algebra and 4 questions in
Geometry. At least one question from each
section is to be attempted. In how many ways
can this be done? [MTP-Jan., 2025]

(a) 945 (b) 100

(c) 1000 (d) None of these

The way of selecting 4 letters of the word
‘EXAMINATION’ is [MTP-May, 2025]
(a) 136 (b) 130

(c) 125 (d) None of these

(s7)
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ANSWER KEY

.(b) 12. (@) 13. () 14.(b) 15. (a)

.(@) 32.(0) 33.(b) 34.(b) 35 (a)

HINTS & SOLUTIONS

7. (a) Given, l+_=_
7! 8! 9!

. (c) Given; Total Flight = 10

Suppose a person picks a flight, thus he has 10
options.

Now, for the flights to be different on returning
he has 9 options left.

Therefore, the total ways = 10 x 9 =90

Hence, the correct answer is option (c) i.e. 90.

. (b) Given; Total question =5

Since, each question has four possible options,
thus the possible different answer key = 4° = 1024

. (a) Modes of transport while goingAto B=11

Modes of transport while going Bto A = 10
Total ways =11 x 10 =110

Hence, the correct option is (a) i.e. 110.

. (c) Given; Total number of question = 12

Since, each of the question can be answered in
2 ways (Yes or No)

Therefore, 12 questions can be answered in 2 x
2%X2 . 12 times

= 212 ways
= 4096 ways

. (b) Given digit; digits 3, 5, 6, 7 and 8

Since, no digit can be repeated thus the number
of 3 digits can be formed in 5 x 4 x 3 = 60 ways.

. (b) Given digits; 5, 6,7, 8,9

= Total digits = 5

To form 3 digits odd number, the unit place can
be filled in 3 ways (5, 7, 9)

Since, the digits can be repeated, thus the tens
and hundreds place can be filled in 5 ways each.

Therefore, the total required ways =5 x 5 x 3 =75,

(?s\\

-

1 N

1 N
+ =—
8x7! 9l

A
4

=
8 72

8. (d) Given, l-f-iz
9! 10!

1 1

j 9x8x7!

X

1

X

1!

=+ =
9! 10x9! 11x10x9!

1 1
=1+ |z
9![ 10] 11x10x9!

1 X
=1+—|=
( 10) 11x10
11 x
De—a——
10 110
=x=11x11=121
9. (d) Given; "P, =72
n!
- =
(n—2)!
-1 -2)!
:nx(n )x(n-2)

(n—2)!
=nn-1=9x8
=>n=9

X

=72

Quantitative Aptitude



10.

11.

12.

13.

14.

Basic Concepts of Permutations and Combinations

!
(a) Given; %= "p

n! _ (n-1)!
10 (n—-1-n+3)!
:nx(n—l)!:(n—l)!
10 2!
n 1
==
10 2
=>n=5

(b) Given; Total number of schools = 12
Since, order matters thus by using permutation

Total number of ways first, second and third
position may be won = 12P;

12! np = n!
(12-3)! (n—r!

! 1
:gz 12x11x10x9! 1320

9! 9!

Hence, option (b) is correct.

(a) According to question, we have
6 x "P3=7 x 1P,

=6x n =7x (=L
(n-3)!x3!  (n—4)!x3!
5 n(n-1)! B (n—1)!
(n-3)(n—-4)!'x3!  (n—4)! x3!
=6X =7
(n-3)
=6n=7n-21
=n=21

(c) Given; In the word ‘TRIANGLE’ the word
‘ANGLE’ should always be present.

Thus, consider ANGLE’ as one letter so the
letters will be T, R, I and ‘ANGLE".

Therefore, there are 4 letters which can be
arranged in 4! i.e. 24 ways.

Hence, option (c) is correct i.e., 24.
(b) Given word; ‘COMPUTER’
Thus, total letter = 8

These letters can be rearranged in ways = 8! - 1
=40319

(Asitis asking for rearrangement, thus subtract
1 from the arrangement)

Hence, option (b) is correcti.e., 40319.

15.

16.

17.

18.

19.

20.

21.

(a) Given word; ‘DICTIONARY’
Total letters = 10

Therefore, the number of four letter words can
10!

be formed is 1°P, = i 5040.

(b) Given, Number of persons = 5

Therefore, five persons can stand in a line for a
group photography in °Ps = 5! = 120 ways

(a) Given, 5 different trophies need to be arranged

Since, one particular trophy must always be
in the middle, thus the rest 4 trophies can be
arranged in 4! x 1 ways = 24 ways.

(a) In the word ‘MOBILE’ there are total 3 odd
and 3 even places.

Now, for the consonants to occupy the odd
places, the possible arrangements are 3P;.

For the remaining three vowels the possible
arrangements are 3P,

Thus, total numbers of ways = 3P; x 3P
3! 3!

= X

(3-3)! (3-3)!
=3Ix3!1=36
Hence, option (a) is correct i.e., 36.
(a) Given; Number of speaker = 5(A,B,C,D and E)
Now, C, D and E can arrange themselves in 3! ways.

Since, A will speak always before B thus the
number of ways they can arrange is 1 way.

Thus, the four units i.e,, [(A, B), C, D and E] can
arrange themselves in 4! ways.

Therefore, the total ways = 4! x 1 = 24
(c) Given; “PETROL”

Since, the words do not have “P” in the first position
thus the first position can be filled in 5 ways.

Therefore, the remaining positions can be filled
in5 x4 x3x2x1ways.

Hence, the total ways =5x5x4 x 3 x 2 x 1 =600
(c) Given; Total persons = 8
Since, the President and the Vice-President

be occupying middle places thus the required
ways they can be seated is 2!.

Now, remaining persons = 6

Thus, the remaining persons can be seated in 6!
ways.

Therefore, the total ways = 2! x 6!

(?q\)
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228

23.

24,

25.

26.

(c) Given; 5 Doctors, 4 Professors and 6 Auditors
be seated in a row

Since, all person of the same profession sit
togetheri.e,,

Number of ways Doctors can be seated = 5!
Number of ways Professors can be seated = 4!
Number of ways Auditors can be seated = 6!

Since, these all three can also interchange their
seats which can be done in 3! ways.

Therefore, the total required ways = 3! x 5! x 4!

x 6!,

(a) Given word; ‘LOGARITHMS’

Thus, total letters = 10

Therefore, the required ways = 1°P,
10! 10!

T (10-4) 6!

=10x9x8x7=5040

(b) Given word ‘MATHEMATICS’

Total letters: 11

Vowels: A, A, E|l

Consonants: M, T,H,M, T, C, S

Since, the vowels always occur together thus
the total ways

8! 4! 8!x4!
20x21 21 @2
(a) Given word; FAILURE
Total letters =7
Here, Vowels = A, I, U and E
Consonants: F, L and R

Since, the consonants may occupy the odd
positions only i.e., 1, 3,5 and 7

Thus, the number of ways of arranging
consonants = 4P,

Therefore, the remaining letters can be

arranged in 4! ways.

Hence, the total ways = *P; x 4! = 576 ways
(d) Given word; ‘CORPORATION’

Total words = 11

Vowels (0,0, A,1,0) =5

Consonants (C,R,PbR, T,N) =6

Since, the vowels should always come together
i.e., considering them as one unit

o

\

27.

28.

29.

30.

Now, 6 consonants and vowels (one unit) can

7!
be arranged in 5y ways (Since, R is repeating
twice). 2!

|
Also, 5 vowels can arrange themselves in 5—'
ways (Since, O is repeating thrice).
| 5§
Therefore, the total ways = 7—><5—
2! 3!
_ 50240X 120 50400

(a) As we know, 4 Americans can be seated at a
round table in (4 - 1)! = 3! ways.

Also, there are 4 spaces between two Americans
so 4 English men can be seated in 4! ways.

Thus, the possible number of arrangements =
3! x 4!

Hence, option (a) is correct i.e., 4! x 3!

(a) Assume the tallest and shortest person as one.
Now, we have total 4 persons.

We know that,

Number of circular permutation of n different
things chosen at a time = (n - 1)!

Therefore, the number of such arrangements is
4-1)!'=3l=6

Hence, option (a) is correct i.e., 6.

(c) Since, no two women are adjacent thus
between every pair of men there should be a
woman seated.

The number of ways the men can sitin a circular
table is given as,

=(4-1)=3l=6
Now, 4 vacant seats occupied by women can be
arranged in
4p, = g 24

0!
Thus, the desired number of ways = 24 x 6 = 144
Hence, the correct option is (c).

(a) According to the question,
The word FAILURE (4 vowels and 3 consonants)

Number of odd places = 4, Number of even
places =3

Number of ways to arrange 3 consonants in 4
places,

|
—p =2 oo
1!

Quantitative Aptitude



31.

32.

33.

34.

Basic Concepts of Permutations and Combinations

Now, vowels can be arranged in 4! ways, thus
the total number of arrangements

=24 x 4!

=24 x24 =576

Hence, the correct answer is option (a).

(a) Number of ways in which ‘n’ things can be
arranged is n! ways.

We will have only (n - 1) articles, when we take
two article together.

Now, these articles can be arranged in (n - 1)!
So, the number of ways so that two particular
articles never come together

= Total ways - Number of ways when two
particular articles come together

=n!-2x(n-1)!
=n(n-1)!-2(n-1)!
=(n-D!'x(n-2)

Hence, option (a) is correct
(c) Given; 1°C;, = 1°C,.,5,

We know,

nC,="C,

=S n=X+yorx=y
=15=3r+r+3
=4r=12

=r=3

‘or’

3r=r+3

=2r=3
3 .
= T‘=E (Reject)

Since, r cannot be in fraction.
Therefore, the value of ris 3.
(b) Given, 2°C, =20C,,

We know,

IfC, ="C,, then eitherx=yorx+y=n
Thus, r+ (r+ 6) = 20

= 2r+6=20

=2r=14

=>r=7

(b) Given, Number of boys = 7
Number of girls = 4

Number of teams with at least one girl = Total
number of teams - Number of teams with no girls

35.

36.

37.

38.

11(:5 _ 7C5

17
6!x5! 2!x5!
=462 - 21 =441

(a) Given; Total member = 11
Number of males =5
Number of females = 6

Therefore, the number of ways of picking 2
males and 3 females from the given team is
given by;

5C2x6C3
5! 6!
= X
3Ix2! 3Ix3!
:5><4X6><5><4 200
2 3x2
(a) No. of guests = 40

As we know for the shake hands, 2 persons are
required.

Thus, total number of hand shakes = 4°C,

B 40!
(40-2)! x2!
I
_ 40! _ 40x39 780
38! x2! 2

(b) Given, Number of apples = 7
Number of bananas = 6
Number of mangoes = 4

Thus, selections of 3 fruits such that all 3 are
apples are done in ’C; ways

7!
(7-3)! x3!
_7x6x5
===

(c) Given; 3 engineers, 2 psychologists and 3
managers

35

Total members = 8

Since, interview panel of 3 members is to be
formed where at least 1 engineer must be
included thus

Required ways = Total ways - None of them is
engineer

=8C; -8G5
=56-10=46
Hence, the required ways = 46.

(1;;\
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39.

40.

41.

42.

(c) We have 3 ladies and 3 gents.
We can select 2 ladies out of 3 in 3C, = 3 ways.

Only two ladies sit together means remaining
can’'t sit adjacent to selected, which leaves
us with the option that selected ladies are
surrounded by gents.

Chosen two ladies can sit together in 2! ways.

Now, 4 seats remains and remaining lady can't
took the adjacent one, which leaves 2 ways for her.

Gents can be arranged in 3! ways on the
remaining seats.

Thus, total number of ways =3 x 21 x 2 x 31 =72
Hence, option (c) is correct.

(c) Given, Total points = 20

No. of collinear points = 5

We know that, 3 points are required to form a
triangle for which atleast 2 points should be
non-collinear.

Thus, the required triangles = 2°C; - °Cj

20! 5!

TR
_ 20x19x18 5x4
3x2 2x1

=1140-10=1130

Therefore, 1130 triangles can be formed using
the given points.

Hence, the correct option is (c).

(b) Given; Number of women = 5 and Number
of men =3

Since, a committee of 3 members is to be
formed where at least 2 members should be
women thus the possible ways; 2 women & 1
Men) or (3 Women)

= 3C, x3C; +°C;

= 10x3+10

=30+10=40

(a) As we know, a triangle can be formed by 3
non - collinear points. So, total number of ways
of selecting 3 points will be given as,

I
:12C3 .e nCr — n:
rix(n—r)!

But, 7 points lie on straight line, thus the
number of selections = 7C;

Therefore, required number of triangles will be
given as,

o2

\

43.

44.

45.

=12c3_7c3

[ [
_ 12 7 e
3Ix9!  31x4!

Hence, the correct option is (a) i.e., 185.

(c) Given; Total number of point=6+5=11

Here, Six points are marked on a straight line
and five points are marked on another line

which is parallel to the first line i.e.,
——0—0—0—0—0

—0—0—0—0—0—

Therefore, the total straight line that can be
formed is given by;

1162 - 662 - SCZ + 2
11! 6! 5!
= = = +2
9Ix2! 41x2! 3Ix2!
=55-15-10+2=32

(a) Given; Total questions = 10

Number of questions of Algebra = 6 & Number
of questions of Geometry = 4

Since, At least one question from each section
is to be attempted thus Number of ways of
attempting questions from Algebra is given by;

=0C, +6C, +°C;+°C, +°C5 =2°-1=63
Similarly, Number of ways of attempting
questions from Geometry is given by;
24-1=15

Therefore, the total ways = 63 x 15 = 945.

(a) In the word ‘EXAMINATION;,

Total letters = 11

Number of ‘A’ =2

Number of ‘I’ = 2

Number of ‘N’ = 2

Thus, we have E, X, M, T, O, (AA), (II), (NN) i.e., 8
distinct letters.

Case I: When all are distinct, then the number
of ways:

8C, ways = 70 ways
CaseII: 2 letters alike and 2 distinct (e.g: MTNN,
EOII etc), then the number of ways:

3¢, x 7C, ways = 63 ways
Case III: 2 letters alike and 2 letters alike (e.g:
[INN, IAIA etc), then the number of ways;

3C, ways = 3 ways

Total way of selecting 4 letters of the word
‘EXAMINATION’ =70 + 63 + 3 =136

Hence, option (a) is correct.

Quantitative Aptitude



Chapter Wrap-up Test

Ready to test your knowledge?

You've got 15 questions and 20 minutes - go
for it!

1.°P, = 30, then the value of r is

(a) 3 (b) 2 (c) 4 (d) 2

2. If "C1p = "C14, then the value of 2°C,, is
(a) 24 (b) 25
(c) 1 (d) None of these

3. How many necklaces can be formed with
& beads of different colours?
(a) 360 (b) 120 (c) 60 (d) 720

4. The number ways in which 4 persons can
occupy 9 vacant seats is
(a) 6048 (b) 3024
(c) 1512 (d) 4536

5. Find the number of arrangements of 7
items out of 10 when one particular items
never occurs.
(a) 720 (b) 72 (c) 504 (d) None

6. Out of & boys & 4 girls, find the number
of ways for selecting 5 members for a
committee in which there are exactly two

girls?
(a) 120 (b) 1440
(c) 720 (d) 71

7. How many different arrangements can be
made beginning with ‘N’ and ending in A’
with the letters of the word ‘ORIENTAL'?

(@ 6! (b8!  (c)4  (d)None

8. Out of 10 consonants and 4 vowels, how
words can be formed each containing &
consonants and 3 vowels?

9. In an election, there are five candidates
contesting for three vacancies; an elector
can vote any number of candidates not
exceeding the number of vacancies. In how
many ways can one cast his votes?

(a) 120 (b)25 (¢) 30 (d)so

10. The number of parallelogram that can
be formed by a set of & parallel lines
intersected by the another set of 4 parallel
lines is
(a) 360 (b) a0

11.Iln how many ways of the word
‘MATHEMATICS’ be arranged so that the
vowels always occur together?

(c) 180 (d)45

8Ix 4!
11! x (2H)> b
() (21 (0) 2y
(¢) (122)3[ (d) None of these

12.If "P, = 12 x "P,, then n is equal to
(a) -2 (b) &
(c) 5 (d) None of these
13. Five bulbs of which three are defective are
to be tried in two light-points in a dark

room. In how many trails the room shall
be lighted?

(a) 10
(c) 3
14. There are 20 points in a plane area. How

many triangles can be formed by these
points if 5 points are collinear?

(a) 550 (b) 560 (¢) 1130 (d) 1140

(b) 7
(d) None of these

(2n)! ) n! B )
(a) *°C, x 4C, 1s. If 51(2n - 5! : 21(n—2)] =44 :3, then
(b) 2°C, x *C5 x 4! the value of n is
(C) 106@ X 463 X 10’

(d) None @2 (s ()6 (d12
ANSWER KEY
& K
1) 2.0 3() 4k s®) 6@ 7.() sk @) 10(b)
C11.(b) 12.(b) 13.(b) 14 15, %
) 220) 30 4@ @ ]
0 O 33
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Sequence and Series-Arithmetic
and Geometric Progressions

Cheat Sheet by Anurag Sir

Arithmetic Progression (A.P) O Sum of n terms of a geometric progression:

O nth term of an arithmetic progression: & Ifcommonratio,r>1,thens, = a(%_ll)
ta=a(n- 1),0( & If common ratio, r < 1, then
Where, a = first term, d = common n
difference and n = position of the required s —ax-r")
term. " 1-r

O Sum of n terms of an arithmetic O Sum of Infinite Geometric Series:
progression: S -4 , 4

" 1-v
an:£|:2a+(n_1)d:| a+b
- 0 Arithmetic Mean (A): A =
n(a+1) , 2
® S, = where, a = first term, )
2 Q Geometric Mean (G): G = Jab

[ = last and d = common difference

. Q 1 ] :
o L R AP b andlnth term Sum of 1st n natural or counting numbers

is q then 5hs P i Gy S . Wprerrvciren ,n
) _ [(n(n+1)
Common difference = r-9 S = (—2 j

m-—n .
Q If mth term of an A.P is p and nth term a SumboF the squares of the first, n natural
is q then rth term is numoer:
a,=p+(r —myd S—12422 432 4. 4n2 - NN+ D)

6

Geometric Progression (G.P) a iszeo:' Cubes of the first, n natural

O nth term of a geometric pt'fogression: e s s . [n(n+1) 2
t, = ar"™, where, a = first term, v = S=1"+27 435"+t = {T}
common ratio

Selection of terms of an Arithmetic Progression
When sum of terms of an A.P. is given
Number of Terms Terms Common Difference
3 a—-d,a,a+d d
4 a—-3d,a—-d,a+d,a+ 3d 2d
5 a-2d,a-d,a,a+d,a+2d d
6 a-5d,a-3d,a—-d,a+d,a+ 3d,a+ 5d 2d
7 a—-3d,a-2d,a-d,a,a+d,a+2d,a+ 3d d

W



Selection of terms of a Geometric Progression

When the product of terms of G.P. is given

Number of Terms Terms Common Ratio
) r
2 a,ar

7
5 r?*
4 2 ar, ar®
>
5 r
4 24 a4, ar, ar?
rror
6 r?
4 4 4 ar, ar®, ar®
V.5 V..’) r
7 r
A 4 a ar, ar?, ar®
3 J
v r

QUESTIONS

1. Find the 9th term of the A.P: 8,5, 2, -1, —4,.........

[PYQ-]Jan., 2025]
(a) -24 (b) -10
(c) -16 (d) -4
2. In an arithmetic progression (A.P.), the seventh

term is x, and the (x + 7)™ term is 0. Then, what
is the x™" term? [PYQ-June 2024]

(@) 6 (b) 7
(c) 8 (d) 10
3. If the fourth term of an Arithmetic Progression

(A.P) series is zero, then what is the ratio of the
twenty-fifth term to the eleventh term?

[PYQ-Sept., 2024]
(a) 4 (b) 5
(c) 3 (d) 2

4. The 3rd term of arithmetic progression is 7 and

Seventh term is 2 more than thrice of third term.
The common differenceis [PYQ-June., 2024]

(a) 4 (b) 3
(@) 5 (d) 6
5. If9th and 19th term of an Arithmetic Progression

are 35 and 75 respectively, then its 20th term is
[PYQ-Dec., 2023]

Sequence and Series-Arithmetic and Geometric Progressions

(a) 78 (b) 79
(c) 80 (d) 81

. The sum of the series 1 + 2 + 3 + ... is 55. The

number of terms is: [PYQ-Jan., 2025]
(a) 30 (b) 40
(c) 20 (d) 10

. The sum of 4th and 8th term of an AP is 10, then

the sum of first eleven terms of the series is
[PYQ-Jan., 2025]

(a) 22 (b) 33

(c) 44 (d) 55

. The first and the last term of an AP are -4 and

146 respectively. The sum of the terms is 7171.
The number of terms is [MTP-Jan., 2025]

(a) 101 (b) 100
(c) 99 (d) None of these

. If the second and eighth terms of an arithmetic

progression (A.P.) are equal to a constant a, then
the sum of the first n terms of this A.P. is:

[PYQ-June, 2024]
(a) na (b) =

n
(c) 2n+n(a-1) (d) n+a(n-1)




10. If the nth term of an A.P. is 7n — 2. Then the sum Geowmetric Progression
of ‘n’ terms is IE0-Dec2025] 17. The 7th term of the series 6, 12, 24...... nth term
(a) 0.5 (7n® +2n) is . [PYQ-May, 2025]
(b) 0.5 (7n% - 3n) (a) 384 (b) 834
(c) 0.5 (7n?% + 3n) (c) 438 (d) 854
(d) 0.5 (7n? - 2n) 18. The last term of the series x?, x, 1, ...to 31 terms
11. Find the sum of n terms of the A.P, whose n™ term 15 IMITEMayZ025)
is 5n + 1. [PYQ-May, 2025] (a) x28 m) L
X
n 2n
(@ 5 (b) —- 1 1
2 7 @ = (A =
(©) n(7+5n) (d) n(7n+4n) 19. In a G.P. 5th term is 27 and 8th term is 729. Find
2 2 its 11th term [PYQ-Dec., 2022]
12. Find the 17th term of an AP series if 15th and (@) 729 (b) 6561
21st terms are 30.5 and 39.5 respectively. (c) 2187 (d) 19683
[PYQ-Dec., 2023]
20.If 4th, 7th and 10th terms of a Geometric
(a) 33.5 (b) 35.5 : .
Progression are p, g and r respectively, then;
13. Find the value of ‘X’ for the following data 1 + 7 (a) p>=q*+r? (b) p?>=gqr
+13 + 19+ ... +x=225. [PYQ-Dec., 2023] (c) ¢*=pr (d) pgr+pg+1=0
(a) 56 (b) 63 21. Find the sum of the series:
c) 49 d) 42
(c) (d) 1+1+1+1+ ........ up to 6 terms
14. The 4 arithmetic means between -2 and 23 are 2 4 8 [PYQ-May, 2025]
[MTP-May, 2025] 63 37
a) — b) —
(a) 3,13,8,18 (a) - (b) =
(b) 18,3,8,13 26 53
(c) 3,8,13,18 @ = (@ ¢
(d) None of these 22. The sum upto infinity of the series;
15. Insert 4 numbers between 2 and 22 such that the l+l+i+ ......... is [PYQ-June, 2023]
. : . . . 2 6 18
resulting sequence is an Arithmetic Progression
(A.P). [PYQ-May, 2025] @ 2 ) >
(a) 4, 8,12, 16 (b) 5,9, 13,17 E &
(c) 4,10,15,19 (d) 6,10,14,18 (© % (d) None of these
16. Aroadside tea stall merchant borrows 39,000 at
2.76% simple interest per annum. The principal 23. The sum of the series l+i2+i3+i4+ _____ up to
and interest are to be paid in 10 monthly 20 3
instalments, where each instalment is double infinity is [PYQ-Dec., 2019]
the preceding one. Find the value of the last @) 25 (b) 19
instalment. [PYQ-Sept., 2024] 24 24
34,608 b) %1,024
(a) (b) () 1 (d) None of these
(€).%9,207 (d) 4,096 12
»
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24.

25.

26.

227/~

28.

1. (o) 2. (b) 3. () 4. (a) 5. (b)
11. () 12. (a) 13. (c) 14. (0 15. (d)
21.(a) 22.(b) 23.(b) 24.(a) 25. (¢
31. (a) 32. (b)

Sequence and Series-Arithmetic and Geometric Progressions

The 3rd term of a G.P. is % and 6th term is 821 ,

then the first term is [PYQ-Sept., 2024]

(a) 6 (b) %

(c) 9 (d) 2

If for an infinite geometric progression, first term
is ‘a’ common ratio is ‘r, the sum is 8 and the

7
second term is 'g’, then [PYQ-Sept., 2024]

7 7

a=4,r=— b) a=3,r=—

(a) 16 (b) 4
1 7

c) a=7,r=— d) a=2,r=—
)] 5 (d) %

The sum of 3 numbers of a G.P. is 39 and their
product is 729. The numbers are-

[PYQ-May, 2025]
(a) 3,27,9
(b) 9, 3,27
(c) 3,9,27
(d) None of these

The product of three numbers which are in GP is
512. Then the second number is:

[PYQ-Jan., 2025]
(a) 3 (b) 2
(c) 6 (d) 8
Given an infinite geometric series with first term
‘a’ and common ratio ‘7. If its sum is 4 and the

second term is 3 , then one of the correct option
is 4 [PYQ-Dec., 2023]

(@) a=1,r= (b) a=3,r=

N N TN
N[ AW

(c) a=3,r= (d) a=1,r==

29. The sum of the first three terms of a G.P. is 2—21,

and their productis 27. Which of the following is
not a term of the G.P, if the numbers are positive?
[PYQ-May, 2025]

(@) 3 b %

3
© 5 (@ 6

30. The sum of three numbers in G.P is 70. If the two

extremes multiplied each by 4 and the mean by
5, the product are in A.P. The numbers are

[MTP-Jan., 2025]
(b) 10, 20, 40
(d) None of these

(a) 12,18, 40
(c) 40,20, 15

31. The numbers x, 8, y in Geometric Progression

32.

(G.P) and the numbers x, y, -8 are in Arithmetic
Progression (A.P). Find the values of x and y

respectively. [PYQ-Sept., 2024 ]
(a) 4,16 (b) 16,4
(c) 4,8 (d) 8,4

Ifthe A.M. and G.M. for two numbers are 6.50 and
6 respectively then the two numbers are

[PYQ-May, 2025]

ANSWER KEY

6.
16.
26.

(a) 6and 7 (b) 9 and 4

(c) 10 and 3 (d) 8and 5

(d) 7. (d) 8. (a) 9. (a) 10. (c)%

() 17. () 18.(c) 19.(d) 20. (b)

(c) 27.(d) 28.(c) 29.(b) 30. (b)%
~~ \
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HINTS & SOLUTIONS

1. (c) Given A.P: 8,5,2,-1, - 4, ...

Here,a=8,d=5-8=-3
Thus, 9th term is given by

to=a+(9-1)d
to =8+ 8(-3)
to=8-24
to=-16

. (b) Let;

Firstterm = a

Common difference = d

Given;

ty=a+6d=x ... (D)
tyw7=a+x+6)d=0 ... (2)
or,

a=x-6d
tew7=(x-6d)+(x+6)d=0
Thus,

x-6d+xd+6d=0
=>x+xd=0

=d=-1
Now,a=x-6d=x-6(1)=x+6
Therefore, the x term is given by;
ty=a+ (x-1)d
=(x+6)+(x-1)(-1)
=x+6-x+1=7

[From Equ.,, (1)]

Hence, the x term is 7.

. (c) Let the first term be a and the common

difference be d.

The n term of an A.P. is:
t,=a+(n-1)d

Since, the 4th term is zero thus
t,=a+3d=0

a=-3d

Now, the 25th and 11th terms is given by;
tys =a+ 24d

t;;=a+10d

Substitute a = -3d into these terms:
tys=-3d+24d=21d
t11=-3d+10d=7d

Therefore, the required ratio is given by;

o

\

tys _21d _

223
t, 7d

.(a) Let the first term be a, and common

difference be d,

Third term; t;=a+2d=7 ... (D
Seventh term; t;=a+6d ... (2)
Given,

t;=3xt3+2=3x7+2=21+2=23

From eq., (1)

a=7-2d

Substitute into (2);
ty=a+6d=(7-2d)+6d=7+4d
ie,7+4d=23

=4d=16

=d=4

. (b) Given; 9th and 19th term of an Arithmetic

Progression are 35 and 75 respectively i.e.,
a9=35&a;9=75
Here, common difference is given by;

_9—0q

19-9

=d=4%
Therefore, 20th term is given by;
a0 =arg +d
=a,=75+4
= dy=79

. (d) Given Series; 1 + 2 + 3 + .........

The sum of the first n natural numbers is;
n

S =—(n+1

n 2( )

Given;
n

55=—(n+1
2( )

110=n(n+1)

n2+n-110=0

n_—li\/1+44-0 -1£21

2 2

_20_
2
(Since, n cannot be negative)

n 10

Therefore, the number of terms is 10.

Quantitative Aptitude



7. (d) Given; sum of 4th and 8th term of an AP =10

i.e.,

ty+tg=10

= (a+3d)+(a+7d)=10

= 2a+10d=10 ... (D

Now, sum of first eleven terms of the A.P is given by

S =1—21[2a+(11—1)d]

:£[2a+10d]
2

:Ex 10=55
2

. (a) We know that, Sum of first n terms of an A.P.
is given by,

n
S, =E[a +1 ]

where, a = first term and [ = last term
Given that,

a=-4

=146

S,=7171

Now, substituting the given values
=7171 =g[—4+ 146]

37171:@

. n=101

Therefore, the correct option is (a) i.e., 101.
. (a) Let,

Firstterm = A

Common difference = d

Then,

Secondterm=A+d=a

Eighthterm=A+7d=a

One equating the above equations, we get

A+7d=A+d

=7d=d

=6d=0

=d=0

ie,A+d=aqa

=>A=a

So, the A.P. becomes;

10.

11.

12.

Sequence and Series-Arithmetic and Geometric Progressions

All terms are equal to a, and the common
difference is 0.

So, sum of first n term is; S, = n-a

(c) According to question, we have

nth term of A.P (a,) =7n-2
=a,=7(1)-2=5

=a,=7(2)-2=12

=a3=7(3)-2=19

Thus,d=12-5=7

Therefore, the sum of ‘n’ terms is given by;

S, :g[2a+(n—1)d]
=S, =§[2(5)+(n—1)7]
=5, =2[10+7n-7]

=5, =§[3+7n]

= S5, =0.5(7n% + 3n)

(c) The nth term is given by;

t,=5n+1

The firstterm,a=t; =5(1)+1=6

The second term, t, = 5(2) + 1 =11
Common differenced=¢t,-t;=11-6=5
Sum of first n terms of an A.P. is;

S, =g[2a+(n—1)d]
Substitutea=6and d =15

Sn=§[2><6+(n—1)><5]
:2[12+5n—5]

n
=—(7+5
2( n)

(a) According to question, we have

t15 = 30.5 and t,; = 39.5

= a+14d=30.5and a + 20d = 39.5

On subtracting both the equations, we get
a+20d-(a+14d)=39.5-30.5

= 20d-14d=9

=6d=9

=d=15
¥\
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Now, a =30.5-14d =30.5-14(1.5)=9.5
Therefore, 17th term is given by;

tiy=a+16d
= t17 =95+ 16(15)
= t17 = 335

13. (c) Givendata; 1+ 7 +13 + 19 +...... x=225
Clearly, itisan AP witha=1&d=6.
We know that,

Sum of n terms of A.P :g[2a+(n—1)d]
= 225 =g[2><1+(n—1)><6]

= 225 :g><2[1+(n—1)3]

=n(1+3n-3)=225
=n(3n-2)=225
=3n?-2n-225=0

= 3n%-27n+25n-225=0
=3n(n-9)+25(n-9)=0
=@Bn+25)(n-9)=0

2
=>n=9,n= o (Reject)
3
=>n=9
Also, sum of n terms is given by;

n
S =—(a+l
,=5a+D

n
:E(1+x)=225

:>§(1+x):225

= (1+x)=50
=>x=49

14. (c) We are to insert 4 arithmetic means between

-2 and 23.

So, the sequence will have 6 terms total:
-2 23

This is an Arithmetic Progression (A.P.)

)

Let the common difference be d.
Let the sequence be:
-2, 0y, Az, Ay, ds, 23
The 6th term in an A.P. is:
ag=a;+5d=-2+5d=23
= 5d =25
=d=5
~ \
( 70

\

15.

16.

Now compute the term:
=>a;=-2
=>a,=-2+5=3
=a3;=3+5=8
=a,=8+5=13
=a;=13+5=18
=ag=18+5=23
The four arithmetic means are: 3, 8,13, 18
(d) We are to insert 4 numbers between 2 and
22 — total 6 terms in the A.P.
Let the 6 terms be:
2,0y, az, Ay, As, e 22
Let the common difference be d. Then:
e Firstterm,a =2
e Sixth term, a + 5d = 22
2+5d=22
=5d=20
=d=4%
Now compute the terms:
e a,=2+d=6
e a3=2+2d=10
e a,=2+3d=14
e a;=2+4d=18
Therefore, the required numbers are 6, 10, 14, 18.
(b) According to question, we have
e Principle P =39,000
e Rate R=2.76% per annum
e Time T =10 months = £=E years
12 6
Simple Interest (S.1.) is given by

_PxRxT 9000x2.76x5

SI
100 6x100
9000x13.8 124200
= = =3207
600 600
Total amount to be repaid =39,000 +3207

=39,207
Let the first instalment be Zx.

Each instalment is double the previous one —
geometric progression with:

e Firstterma=x
e Common ratior =2
e Number of termsn =10

Quantitative Aptitude



17.

18.

19.

Sequence and Series-Arithmetic and Geometric Progressions

Sum of a G.P.

Sn:a.r -1
r-1
2'0-1
9,207 =x- o =x-(1024-1)=x-1023
9207
X=—2=
1023

Therefore, the last instalment is given by:
Last (10th) instalment = x-2° = 9.512 =34,608
(a) The series is 6, 12, 24.... which is a

Geometric Progression (G.P.) because each
term is multiplied by the same ratio.

e Firstterm,a=6
12
¢ Common ratio, r = ? =)

The nth term of a G.P. is given by

t,=axr!

For the 7th term:
t;=6x271=6x20=6x64=384

(c) The series is:

This is a Geometric Progression (G.P.) with:

e First term a = x?

_ X
e Common ratior= —=
X

Therefore, the 31st term is given by;

31-1
t., =x° 1
31 =X X| —
X

30
1 - " - 1

—x2x| 2| ok 30 = 230 _ 28 -
X X

1
b'e

(d) Let the first term of G.P. be ‘a’ and common
ratio 7.
According to question, we have

ts = ar*=27 (1)
tg=ar’ =729 (2)
Dividing eq., (2) by eq., (1), we get

ar’ 729

art 27

=r’=27=r’=33=r=3
Put the value of ‘¥ in eq (1), we get

a(3)* = 27
1
=a=—
Y

20.

21.

228

Therefore, the 11th term will be

arl0 = %x3l° =19683

(b) According to question, we have

az=ar®=p (1)
a;=ar®=q (2)
ap=ar’=r -(3)

Multiplying eq. (1) and eq (3), we get
(ar®)(ar®) = pr

= a’r'?=pr

= (ar®)?=pr

= q’>=pr

(a) Given series;

This is a Geometric Progression (G.P.) where;
e Firstterma=1

1
e Common ratior = E

e Number of terms, n=6

We know that,
S,,:a-l_r
1-r
6
1_(1] 1 63
s.o1 2 _ 64 _64
& 1 1 1
1-—= = =
2 2 2
_632_126_63
641 64 32
(b) Given series; S =l+l+i+ ......
2 6 18
11
6_1 18_1
Here,l—B, 1 3
2 6

Since, the common ratio is same, thus the series
isin G.P.

Now, the sum upto infinity is given by



23.

24.

25.

(b) Given;

S_l-i-i-i-i i+ 00
Sttt e
=S5= 1+i+i+ + l+i+l+
D o gttt
L L
—5=—2 4 9
1 L 1 L
22
i1 1
2.9
S==2+=
AR
4 9
:>S=E+1
3 8
:>S=E
24

(a) Given, 3rd term of a G.P. = %

. , 2
ie, ar*=— (1
. (1)
2
Also, 6th term = —
81

q 5
Le, ar’=— (2

o (2)
Dividing (2) by (1), we get

2
ar’ g

ar’ 2.
3

Juiy

==

E
27
1

=r==
"3

Therefore,

2

3

=a=6

(c) We know that,

Sum of infinite G.P is given by
a

S=——
1-r

72

\

Also given;

Second term = ar = 7 -(2)
From (1),

a=8(1-r)

Substitute (3) into (2)

6ot 7
ar=[8(1-r)]r= 3

7
=8r(l-r)=—
(1-1) =
=64r(1-r)=7
= 64r-64r:=7
= 64r2-64r+7=0

Using the quadratic formula:

L J(64) —4x64x7
- 2% 64

_ 641440961792

128

| _64x48
128

_64+48 112 7
128 128 8

64-48 16

1
128 128 8

2.r

Since,

7

ar= —
8

1
Thus, for r=—
us, 1or 3

a[ZJzzzazl
8

For’ r=—

a 1 =Z:>a=7
8) 8

Out of the given option, option (c) is correct.

(o¢]

Q| =
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26. (c) Let the three numbers

of Geometric
Progression be;

a
—,a,ar
r

According to question, we have

a
—+a+ar=39
r

a+ar+ar*=39r=a(l+r+r?)=39r

Also, product of numbers is given by

(g}a-ar:ag’ =729
r

=a=3/729=9

Substitute the value of d in above equation, we
get

9(1+r+r?)=39r
3(1+r+r¥)=13r
3+3r+3r’=13r
= 3r’-10r+3=0

Use quadratic formula:

e 10:£+/(-10)* ~4-3-3 _10++/100-36

2-3 6
10+/64 10+8

6 6
So,

° r=E:3

6

2 1
e I'=—=—

6 3
Case-1;r=3,a=9
Numbers;

4.9 3 g=9,ar=9x3=27
r 3
=3,9,27
C 2:r 1
ase-2: r=—
3
Then the numbers are:
a_ 9 5
r 1/3
e a=9
. ar=9~l=3
3

27.

28.

29.

Sequence and Series-Arithmetic and Geometric Progressions

So the numbers are:

27,9,3

Therefore, the required numbers are 3, 9, 27.
(d) Let the three numbers in GP be:

—,a,ar

Their product is:

(gjxax(ar) =a’
r

ie,a®=512

a=3512=8

Therefore, the second numberisa =8

(c) According to question, we have
3
tz ZZ
3
=ar=—
4
3
=>a=— 1
= (1)
Also, Sum =4 i.e.,
S=4
- 2 _4
1-r
3
=—=r(1-r
e (1-r)
1(3
=>r(l-r)=—| —
a-n-3(3)
:>r(1—r):l 1—1
4 4
On comparing, we get
1
=>r=—
4
3 3
Therefore, a=—=—-7+=3
1
4x—
4

Hence, option (c) is correct.

(b) Let the three terms of the G.P. be:
—,a,ar
According to question, we have

a 21
—+a+ar=—
r

(73]

\



30.

(EJ-a-ar:cf =27
r

=a=3
Put the value of a in above equation, we get
3

—+3+3r=2—
r 2

§+6+6r:21
r

é+6r:15
r

6 + 6r> = 15r
= 6r-15r+6=0
Use the quadratic formula:
L 15+/(-157 —4(6)(6) _15+~/225-144
2(6) 12
154481 15+9
12 12

24 6
r:—:Z or yf=—=
12

12
Case-1;r=2,a=3

N | =

Terms; 5,3,6
2
,a=3

Case-2; r=

Terms; 6,3,

N Nw N

Therefore, — is not the term of the given G.P.
(b) Go by options:
Option (a); 12, 18, 40

Clearly, 12, 18, 40 are not in G.P since common

ratio is not constant i.e., E;L—O

18
Option (b); 10, 20, 40
Clearly, they are in G.P
Sum of numbers =10 + 20 + 40 =70

Now, on multiplying two extremes each by 4
and the means by 5, we get 40, 100 and 160

Therefore, 100 - 40 = 60 and 160 - 100 = 60
Clearly, they are in A.P
Hence, 10, 20, 40 satisfies all the given conditions.

2 O 33

(74
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31.

32.

(a) Since, x, 8, y are in G.P, the middle term
squared equals the product of the first and
third terms:

(1)

Since, x, y, -8 are in A.P, twice the middle term
equals the sum of the first and third terms:

(2)

82=xxy=64=xy

2y=x+(-8)=>2y=x-8
From eq. (2), we have
x=2y+8

Therefore, eq.,(1) will becomes
64 =y(2y + 8) = 2y* + 8y
2y°+8y-64=0
yP+4y-32=0

444 —4x1x(-32) -4+/16+128

2 2

y:

—4+/144
2
A1z
2

—4+12 8

° = :—:4-
YT T

4-12 16

o Y= = -8
4 2 2

Therefore, the value of x will be;

e Fory=4;x=2(4)+8=8+8=16

e Fory=-8;x=2(-8)+8=-16+8=-8
Therefore, (16, 4), (-8, -8) are the required
pairs.

Hence, out of the given options, option (a) is
correct.
(b) Let the two numbers be a and b.
Step 1: Use A.M. formula
a+b

AM.= =6.5=>a+b=13

Step 2: Use G.M. formula
GM.=+Jab=6=>ab=36
We now have,

e a+b=13

e ab=36

Clearly, option (b) satisfies both the above
conditions i.e.,

9+4=13and 9 x4 =36
Hence, option (b) is correct.
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Chapter Wrap-up Test

Ready to test your knowledge? (a) 20 (b) 30
You've got 15 questions and 20 minutes - go (c) 15 (d) None of these
for it! :
. _ 9. The value of K for which the terms 7K +
1. The 20th term of the progression 3, 4K — 5, 2K + 10 are in AP, is
1,4, 7 10, .. s (a) -13 (by —23
(a) 58 (b) 52 (c) 13 (d) 23
(c) 50 (d) None of these 10. Find the sum of the infinite geometric
2. If the fifth term of the G.P is four times progression 3, 1.5, O.75,..........
the third term, then the common ratio is (a) 4
(a) t4 (b) 3 (b)
(c) 2 (d) None of these (c) 8
3. The nth term of the sequence (d) Cannot be determined
1,3, 5, Tpn. is 11. Find the 17th term of an AP series if
o (b) 2n -1 15th and 21st terms are 30.5 and 39.5
(¢) 2n+1 (d) None of these respectively.
(a) 33.5 (b) 35.5
4. If 4th, 7th and 10th terms of a Geometric (¢) 36.0 (d) 38.0
Progression are p, q and r respectively, o ' . '
then; 12. Divide 144 into three parts which are in
G R = P bY p2 — ar A.P and such that the largest is twice the
(@) P2 _ 1 (0) p 9 _ smallest, the smallest of three numbers will
(¢) q* = pr (d) pgr + pg + 1 =0 T
5. The sum of n terms of the series (@) 48 (b) 36
1 +3+5+ s s (¢) 13 (d) 32
(@) W? (b) 2n? 13. The sum of the first eight terms of a G.P. is
n? 4 five times the sum of the first four terms,
(c) 3 (d) None then the common ratio is
6. The last term of the series 5, 7, 49, ....... to (e (b) v2
21 terms is (¢) —v2 (d) None of these
(a) 44 (b) 43 14. The 4 arithmetic means between -2 and
(c) 45 (d) None of these 23 are
7.ln a G.P., sixth term (s 729 and the QT T ) 28,5 8, 2F
common ratio is 3, then the first term of (c) 3,8, 13,18 (d) None of these
G.Pis 15. The common ratio of a G.P. is 3, and the
(a) 2 (b) 3 last term is 486. If the sum of these terms
(c) 4 (d) 7 is 728, find the first term.
(a) 2 (b) 5

8. The sum of five terms of AP is 75, find the
3rc term. (¢c) 6 (d) 3

ANSWER KEY

§ 1. (a) 2.(c) 3. (b) 4. (b) 5. (a) 6. (¢) 7. (b) 8. (¢) q.(b) 10.(b)
| 11.(a) 12.(d) 13.(a) 14.(c) 15.(a)

0 O B3

> \
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Sets, Relations and Functions,
Limits and Continuity

Cheat Sheet by Anurag Sir

UNIT-I: SETS, RELATIONS AND FUNCTIONS

Collection of well-defined objects or elements.

Representation of Sets;

Q Roster/Tabular form: Elements are
written in brackets {}, separating them
by commas.

Ex: A = {a, e, [, 0, u} represents a set of
vowels.

Q Set Builder form: Defining a common

property or rule that all elements in the
set possess, and no element outside the set
possesses.
Ex: C = {x | x is an even number} represents
a set of all even numbers. Here, the
property or vule is that the elements must
be even numbers.

Some Special Sets

O Finite Set: Sets having countable number
of elements.

O Infinite Set: Sets having uncountable
number of elements.

Q Null/Empty Set: Set which does not
contain any element.

Q Singleton Set: Set containing only one
element.

Q Equal set: Sets having exactly same
elements.

Q Equivalent set: Sets having same
cardinality, ie., they contain the same
number of elements.

Q Disjoint set: Sets having no common

O Subset: For two sets A and B, if every
element of A is also an element of set B,
then A is said to be subset of B. It can be
expressed as A c B.

O Superset: If A is a subset of B, then B is a
superset of A. It can be expressed as B o A.

O Proper set: For two sets A and B, if A is a
subset of B, but A is not equal to B, then
A is called a proper subset of B, denoted
as A c B.

O Power set: Set of all possible subsets of the
given set. It is denoted by P(A). The total
number of sets having n elements will be
2",

Cardinal Number

For the finite sets A and B, then
O n(A u B) = n(A) + n(B) — n(A n B)
U n(A v BUC) =nA) +n(B) +n(C) - nA
NB) —n(BNC) —n(CnA)+nAnBNC)
O nB - A) = nB) - n(AnB)

Operation on sets:
QO Union of two sets:
AuB={x:xeAorxe B}

A B




Q Intersection of two sets:
ANnB={x:xeAand x e B}
A B

Q Difference of two sets:
A-B={x:xeAand x ¢ B}
A B

Q Complement of set:
A={x:xeUand x ¢ A} ie., A=U - A
A B

O Symmetric Difference of two sets:
AAB=(A-B)U(B-A)

Cartesian Product of Sets
For two non-empty sets A and B, set of all
ordeved pairs (a, b) such that a € A and b € B.
It is denoted by A x B.
le., AxB={(a, b):acAandb e B}

Q Domain (R) = {a : (a, b) € R}

0 Range (R) = {b: (a, b) € R}

Q Reflexive Relation: (a, a) € R for all a € A.

QO Symmetric Relation: (a, b) e R = (b, a)
R for all a, b e A.

Q Transitive Relations: (a, b) € R and (b, ¢)
eR=(a, ¢)eR,foralla,b,cecA

A relation that is Reffexive, Symmetric and
Transitive is called an Equivalence relation.

The relation ‘f from set A to B is a function
if and only if every element of A has a unique
image in B. It is denoted by X — Y.

Type of functions

QO One to One function: for x; # X, for X4, X,
e X = f(xq) # f(xy)

O Many to One function: For xy # X, for X4,
Xy € X = f(x1) = f(x2)

Q Into Function: The mapping f is said to be
into if there is at least one element in Y
that has no pre-image in X.

0 Onto Function: The mapping f is said to

be onto if every element in Y has at least
one pre-image in X.

QUESTIONS

Sets
1. (AU B) is equal to
(a) (A v BY (b A'n P
(c)AuPB (d) None of these
2.1fA=(1,2,3,4,5),B=(2,4)and C=(1, 3,5) then
(A-C) xBis:
[MTP-Jan., 2025, MTP-June, 2023)]
(@) {(2,2) (2,4) (4,2) (4.4) (5, 2) (5,4)}
(b) {(1,2) (1,4) (3,2) (3,4) (5,2) (5,4)}

[MTP-Jan., 2025]

3.1fA={1,2,3,4},B={2,4,6,8}and C= {3, 4,5, 6},
then value of A- (Bu (C)is [PYQ-May, 2025]
(@) {1, 2,3} (b) {2,3,4,5}

(0 {1} (d) {0}
4.1f A ={a, b, ¢, d, e}, then the number of proper

subsets is [PYQ-Jan., 2025]
(a) 32 (b) 31
(c) 30 (d) 29

5. The number of proper subsets of the set {3, 4, 5,

6,7} is [MTP-June, 2024]

(c) {(2,2) (4,2) (4,4) (4 5)} (a) 32 (b) 31

(d) {(2,2) (2,4) (4,2) (4, 4)} (©) 30 (d) 25
-
Sets, Relations and Functions, Limits and Continuity (77 )

-



6.

10.

11.

12.

13.

If a set contains n elements, then the total number
of proper subsets of the set is:
(a) 2"-1 (b) 2"
(c) 2n-1 (d) 2"-2

.A={a, b, p}, B={2,3}and C ={p, q, r, s}, then
n[(A v C) x B] is; [PYQ-]Jan., 2025]
(a) 20 (b) 8
(c) 12 (d) 16

JIfA={1,2,3)},B={3,4}and C={4,5, 6}, then 4

x (BN () [MTP-June, 2022]
(a) {(1,2),(1,4),(2,4), (3, 4)}

(b) {(4, 4), (4,3), (4, 1)}

(c) {(3,4),(2,4)}

(d) {(1,4),(2,4),(3,4)}

AfA=(a,b,c),B=(b,c d) andC = (a,d, c), then

(A-B)x (BN ()
(a) {(a, d), (c, d)} (b) {(a, c), (a, )}

(c) {(c, a), (d, a)} (d) {(a, c), (a, d), (b, d)}
There are 40 students, 30 of them passed in
English, 25 of them passed in Maths and 15
of them passed in both. Assuming that every

Student has passed atleast in one subject. How
many student’s passed in English only but not in

[PYQ-June, 2023]

Maths. [MTP-Jan., 2025]
(a) 15 (b) 20
(c) 10 (d) 25

A town has a total population of 50,000. Out of

it 28,000 read the newspaper X and 23,000 read

Y while 4,000 read both the papers. The number

of persons not reading X and Y both is -
[PYQ-Sept 2024, MTP-May 2025,

MTP-Jan 2025)]
(a) 2,000 (b) 3,000
(c) 2,500 (d) None of these

Two finite sets have m and n elements. The total
number of subsets of first set is 56 more than the
total number of subsets of the second set. The
value of m and n are [PYQ-Nov., 2022]

(@) 6,3 (b) 7,6

(051 (d) 8,7

A survey shows that 74% of the Canadian

like grapes, whereas 68% like bananas. What

percentage of the Canadians like both grapes and

bananas, if everybody like either of two?
[MTP-June, 2023]

(a) 32% (b) 26%
() 6% (d) 42%

~ \
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14.

15.

16.

17.

18.

19.

20.

In a survey of 300 companies, the number of
companies using different media-Newspapers (N),
Radio (R) and Television (T) are as follows: n(N)
=200, n(R)= 100, n(T) = 40, n(N N R) =50, n(R
NT)=20,n(NNR)=25,andn(NNRNT) =5,

Find the numbers of companies using none of
these media: [MTP-Sept., 2024]
(a) 20 companies (b) 250 companies

(c) 30 companies (d) 50 companies

In a town of 20,000 families it was found that
40% families buy newspaper 4, 20% families buy
newspaper B and 10% families buy newspaper
C, 5% families buy 4 and B, 3% buy B and C and

4% buy A and C. If 2% families buy all the three
newspaper, then the number of families which

buy A only is: [MTP-June, 2024]
(a) 6600 (b) 6300
(c) 5600 (d) 600

Out of total 150 students, 45 passed in Accounts,
30 in Economics and 50 in Maths, 30 in both
Accounts and Maths, 32 in both Maths and
Economics, 35 in both Accounts and Economics,
25 students passed in all the three subjects. Find
the numbers who passed atleast in anyone of the

subjects: [MTP-June, 2023]
(a) 63 (b) 53
(c) 73 (d) None

Relations

Let Rbe arelation on N defined by x + 2y = 8. The
domain of R is: [MTP-June., 2022]

(a) {2,4, 8} (b) {2,4,6,8}

(c) {2,4, 6} (d) {1, 2,3,4}

If A = {1,2,3} then the relation R = {(1,1), (2,3),

(2,2),(3,3),(1,2)}on A is: [MTP-Jan., 2025]

(a) Reflexive (b) Symmetric

(c) Transitive (d) Equivalence

On the set of lines, being perpendicular is a

satisfies which property: [MTP-June, 2024]

(a) Reflexive (b) Symmetric

(c) Transitive (d) None of these

LetA={1, 2, 3} and consider the relation R ={(1, 1),

(2,2),(3,3),(1,2),(2,3),(1,3)}, thenRis
[PYQ-Sept., 2024, MTP-Sept., 2024]

(a) Reflexive but not symmetric

(b) Reflexive but not transitive

(c) Symmetric and Transitive

(d) Neither symmetric nor transitive

Quantitative Aptitude



21. Which of the following relations is transitive but
not reflexive for the set S = {3, 4, 6}?

[PYQ-May, 2025]
(a) R={(3,4), (4, 6), (3, 6)}
(b) R={(1,2),(1,3),(1,4)}
(c) R={(3,3), (4, 4), (6,6)}
(d) R={(3,4), (4 3)}

22. Consider the following relations on A = {1, 2, 3},
R={(1,1),(1,2)(1,3)}, 5={(1,1),(1,2), (2 2),(3 3)}
T={(1,1), (1, 2), (2,2), (2, 3)}, and ¢ = empty
set. Which one of these forms an equivalence

relation?

[PYQ-June, 2024]
(@) R (b) S
()T (d) ¢

Functions

23. If flx) = x* + x - 1 and 4f(x) = f{2x), then find the

value of x: [PYQ-Sept., 2024]
2 3

(a) 3 L) =
3 4

© 5 @ 3

24. Given the function f{x) = (2x + 3), then the value
of f(2x) - 2f(x) + 3willbe: [MTP-June, 2024]

(a) 3 (b) 2
(01 (d) o
25. The domain of the function f(x) =w
X“-5x+4
[MTP-June, 2022]
(a) R (b) R- {1, 4}

(c) R-{1} (d) {1, 4}
26. The range of the function f(x) =3x- 2 is
[PYQ-May, 2025]
(b) R-{3}
(d) (0, -)

(a) (-0, )
(c) (==, 0)

1 1
27.1If f(x)=—-x, f(i) is [MTP-May, 2025]
X

() % (b) %

(0 1 (d) 0

Sets, Relations and Functions, Limits and Continuity

1
28. If f(p) "1, thenflis  [PYQ-Nov., 2022]

p—1
1- b) —
(@1-p (b) »
1
(© - @
pP- p
29. If fix) = and g(X)=X—_1 , then gof(x) is
1-x X
[MTP-Jan., 2025]
(@) x-1 (b) x
(9) i (d) None of these
X

30. If fx) = x + 3, g(x) = x?, then fog(x)
[MTP-May, 2025]
(a) x*+3 (b) x> +x+3
(0) (x+3)? (d) None of these
31. Find fog of the functions f{x) = x g(x) = 2x? + 1
[MTP-May 2025, MTP-June 2024]
(a) x*(2x* + 1) (b) x8
(c) 2x*+1 (d) (2x*>+1)8
32. If f{x) =x + 2, g(x) = 7% then gof(x) is
[MTP-Sept., 2024]
(b) 7%+ 2
(d) None of these

(a) 7x*2. 7%
(c) 497%

33. Let R is the set of real number, such that the
function f: R - R and g : R — R are defined by
flx) =x*+ 3x+ 1 and g(x) = 2x - 3. Find (fog):

[MTP-June, 2024]

(b) x>+ 6x+1

(d) x*-6x+1

34. If f{x) = x* + 2, then the given function is

[MTP-May, 2025]

(a) 4x*+6x+1
(c) 4x*-6x+1

(a) Odd function
(b) Even function
(c) Neither odd or even function
(d) None of these

35. The function f{x) = 2¥is [MTP-May, 2025]
(a) one-one mapping (b) one-many

(c) many-one (d) None of these

(79
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ANSWER KEY

5. (b)
15. (a)
25. (b)

14. (d)

6. @ 7.() 8 (d 9.(b) 10. (a)%
16. (b) 17. () 18.(a) 19.(b) 20. (a)
26. (a) 27.(a) 28.(b) 29.(b) 30.(a)

HINTS & SOLUTIONS

. (b) We know that,

By De Morgan’s Law
(AUB) =A'NPR

. (d) We are given:

e A={1,2,3,4,5}

e B={2,4}

e C={1,3,5}

Therefore,

A - C = {Elements in A but notin C} = {2, 4}
This is the Cartesian Product of two sets:
{2, 4} x{2, 4}

={(2,2),(2,4), (4,2), (4, 4)}

. (c) Given; A={1,2,3,4), B={2,4,6,8} and C =

{3,4,5, 6}
Thus, BU C=1{2,3, 4,5, 6,8}

Therefore, A - (B U C) = Elements in A but not
inBu(C={1,2,3,4}-{2,3,4,5,6,8}={1}

. (b) Given; A={a, b, ¢, d, e}

Here, number of elements in setA (n) =5

Therefore, the number of proper subsets = 2" - 1
=25-1=31

. (b) Set: {3, 4,5, 6,7}

[t has 5 elements

Total subsets of a set with n elements = 2" = 2°
=32

Proper subsets = Total subsets - 1 (Excluding

the setitself) =32 -1 =31

. (a)

e The total number of subsets of a set with n
elements is 2™.

e A proper subset is any subset excluding the
set itself.

So, number of proper subsets= 2" - 1

(Q\\

-

7/c

10.

(c) Given; A={a,b,p},B={2,3}and C={p, q,1, s}
Thus,AuC={a, b,p,q,r1, s}

Here, number of elementsin A U Cis 6 and in C
is 2.

Therefore, cardinal number of n[(4 U C) x B] is
6x2=12

. (d) Given, A={1,2,3},B={3,4} and C= {4, 5, 6}

= (BN () ={4}
Now, A x (BN C) ={1, 2,3} x {4}
={(1,4), (2,4), (3,4)}

. (b) Given; A={a, b, c},B=1{b,c,d}and C={a, d, c}

Thus,

A-B={a,b,c}-{b,c d}

= A-B={c d}

Now, (BN C) ={b,c,d} n{a,d, c} ={c, d}

Therefore, (A - B) x (B C) ={a} x {c, d}
={(a, ), (a, )}

(a) Let A = set of students who passed English
and B = set of students who passed Maths

According to the question, we have

n(4) =30

n(B) =25

n(AnB)=15

Total students = 40, and everyone passed at
least one subject.

Therefore, the number of students who passed
only English = n(4 - B)

Therefore,
n(A-B)=n(A)-n(AnB)=30-15=15

Quantitative Aptitude



11.

12.

13.

14.

(b) We are given:

¢ Total population = 50,000

¢ People who read newspaper X = 28,000
¢ People who read newspaper Y= 23,000
¢ People who read both = 4,000

We are to find the number of people who read
neither X nor Y.

People who read Xor Y = X+ Y - Both

= 28,000 + 23,000 - 4,000 = 47,000
Therefore, People who read neither X nor Y
=50,000 - 47,000 = 3,000

(a) Given: Number of elements in two finite sets
=mand n

Thus, the number of subsets in first set = 2™
Number of subsets in second set = 2"
According to the question,

2Mm=2"+56

For option (a): 6,3

LHS = 26 = 64

RHS=23+56=8+56=64

Thus, LHS = RHS

Therefore, the value of m and n are 6 and 3
respectively.

(d) Let n(4) = 74% (Grapes) & n(B) = 68%
(Banana)

Also, n(A v B) = 100%

We know,

n(AnB)=n(A) +n(B) -n(A U B)
=n(AnB)=74+68-100
=>n(ANB)=42%

Therefore, 42% of the Canadians like both
grapes and bananas.

(d) Given

Given:

¢ Total companies, n(U) = 300
e n(N)=200

e n(R)=100

e n(T) =40

e n(NNR)=50

e n(RNT)=20

e n(NNT)=25

e n(NNRNT)=5

15.

16.

Sets, Relations and Functions, Limits and Continuity

We know,

Number of companies using none of these

media=n(U)-n(NURUT)

Now,

n(NURUT)=n(N)+n(R)+n(T)-n(NNR) -

NRNT)-n(NNT)+n(NNRNT)

=200+100+40-50-20-25+5

=340-95+5=250

Therefore,

n(none) =n(U)-n(NURUT)

=300-250=50

(a) Given;

e n(A) =8000

e n(B)=4000

e n(C)=2000

e n(ANB)=1000

e n(BN C) =600

e n(AnC)=800

e NANBNC)=400

To Find: Number of families that buy only A i.e.,

nNANB*NC)=nA)-n(AnB)-n(AnC) +

n(AnBn ()

n(An BN €% =8000-1000-800 + 400
=6600

(b) Given;

Out of total 150 students,

e 45 passed in Accounts (A)

e 30 in Economics (E)

e 50 in Maths (M)

e 30 in both Accounts and Maths (A N M)

e 32 in both Maths and Economics (M N E)

e 35inboth Accounts and Economics (A N E)

e 25 passed in all three subjects (A N E N M)

Therefore, the numbers of students who passed
atleast in anyone of the subjects is given by

n(AVEUM)=n(A)+n(E)+nM)-n(ANE)-
n(ENnM)-nMnA)+n(AnEnM)
=45+30+50-35-32-30+25

=125-97 +25=53

(gl\)
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17.

18.

19.

(c) Given relation: x + 2y =8
=2y=8-x
8—x
2
Since, the relation R is on N i.e,, x and y should

be natural numbers that satisfies the given
relation:

=)=

Ifx=1,theny= 3.5, which is not natural number
Ifx=2,theny=3

Ifx =3, theny = 2.4, which is not natural number
Ifx=4,theny=2

Ifx=6,theny=1

If x = 8, then y = 0, which is not natural number
Therefore, the possible values of x = {2, 4, 6}
Hence, Domain of R = {2, 4, 6]

(a) We are given:

o Set:A={1,2,3}

e Relation: R={(1,1),(2,3),(2,2),(3,3),(1,2)}
(a) Reflexive:

Arelation is reflexive if all (a, a) € Rforalla € A.
Here,

e (L1)eR

e (2,2)eR

e (3,3)eR

So, R is reflexive

(b) Symmetric:

Arelation is symmetric if for every (a, b) € R, (b, a)
€R.

e (1,2)eRbut(2,1)¢R
e (2,3)eRbut(3,2)¢R
So, R is not symmetric

(c) Transitive:

Arelation is transitive if whenever (a, b) € Rand
(b,c) € R then(a,c) R

e (1,2),(2,3) e R soweneed (1,3) € R—it'snot
So, R is not transitive

Therefore, the given relation is reflexive.

(b)

(a) Reflexive:

A relation R is reflexive if I; L I; (a line is
perpendicular to itself).

2

\

20.

21.

— A line cannot be perpendicular to itself.

(b) Symmetric:

A relation is symmetric if I; L I, implies I, 1 1.
— If one line is perpendicular to another, the
reverse is also true.

(c) Transitive:

Arelation is transitive ifl; 1 I; and I, 1 I3implies
I 1L

— This is not true. In fact, I; and I3 would

be parallel (both perpendicular to 1), not
perpendicular to each other.

Therefore, the given relation is symmetric.

(a) A relation is reflexive if all (a, a) € R for all a
e A

Here, we have:
(1,1),(2,2),(3,3) eR
Thus, it is reflexive.

A relation is symmetric if for every (a, b) € R,
the pair (b, a) is also in R.

e (1,2)eRbut(2,1)¢R
e (2,3)eRbut(3,2)¢R
e (1,3)eRbut(3,1) 2R
So, Ris not symmetric

A relation is transitive if whenever (a, b) € R
and (b, c) € R, then (a, c) € R.

e (1,2),(2,3)eR—>(1,3) eR.

So, R is transitive.

Hence, option (a) is correct.

(a) Given set: S ={3, 4, 5}

Option (a): R={(3, 4), (4, 6), (3, 6)}

Clearly, it is not reflexive but is transitive i.e.,
(3,4) e R&(4,6) € R= (3,6) € Rwhichis true.
Option (b): R={(1, 2), (1, 3), (1, 4)}

Since, 1 ¢ S thus the above relation is not
transitive.

Option (c): R={(3, 3), (4, 4), (6, 6)}

Clearly, it is reflexive set.

Option (d): R={(3, 4), (4, 3)}

Here, (3,4) € Rand (4, 3) € Rbut (3,3) ¢ R.

Hence, R ={(3, 4), (4, 6), (3, 6)} is transitive but
not reflexive set.

Quantitative Aptitude



22. (b) Given:

23.

Relations:

* R={(1,1),(1,2),(1,3),(33)}

e 5={(1,1),(1,2),(21),(2,2),(3,3)}
e T={(1,1),(1,2),(22), (2 3)}

* ¢ =0 (empty set)

1. Relation R

o Reflexive?

Does (2, 2) € R? No. So not reflexive.
e Symmetric?

(1,2) € R, but (2,1) ¢ R. So not symmetric.
Thus, R is not an equivalence relation.
2. Relation §

o Reflexive?

(1,1),(2,2), (3, 3) €S, so reflexive.

e Symmetric?

(1,2) € Sand (2, 1) € S, so symmetric pairs
exist.

e Transitive?
Check:
e (1,2),(2,1) € Simplies (1, 1) € S —true.
e (1,2),(2,2) € Simplies (1, 2) € S —true.
e No other pairs to check that violate
transitivity.
Thus, S is an equivalence relation.
3. Relation T
o Reflexive?
Is (3, 3) € T? No, So not reflexive.
e Symmetric?

(1,2) € Tbut(2,1) ¢ T, so not symmetric.
Thus, T is not an equivalence relation.

4. Relation ¢ (empty set)
o Reflexive?

No elements, so no (a, a) — not reflexive.
Therefore, ¢ is not an equivalence relation.
(b) Given:
fx)=x*+x-1
Then, 4f(x) = 4(x* + x - 1) = 4x* + 4x - 4
f2x)=(2x)? +2x-1=4x*>+2x-1

24.

25.

26.

227/

Sets, Relations and Functions, Limits and Continuity

Since, 4f(x) = f(2x), thus
4x? +4x -4 =4x> +2x -1
=>4x-4=2x-1
=>4x-2x=-1+4
=2x=3
= x=3
2
(d) Given;
fix)=2x+3
To find
f(2x) - 2f(x) + 3
e f(2x)=2(2x)+3=4x+3
e 2f(x)=2(2x+3)=4x+6
Now,
f2x)-2f[x)+3=(4x+3)-(4x+6)+3=-3+3=0
x*+3x+5

b) Gi function, f(x)=
(b) Given function, f(x) =

Putx?-5x+4=0
=X -4x-x+4=0
=x(x-4)-1(x-4)
=>x-1)(x-4)=0
=>x=1lorx=4

For domain, denominator should not be equal
to zero.

Thus, Domain of given function = R - {1, 4}

(a) A linear function with a non-zero slope
always has a range of all real numbers.

So, Range of f(x) = 3x - 2 is (-0, )

(a) Given, f(x)= 1 X
X

(f;)
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28. (b) Given,

=>p=1-

g -1
=)=
Y
_ -1
= flp=—=
p
29. (b) We are given:

. f)=—2

1-x

. =22
X

Thus, gof(x) = g(f(x))

g(f(x))=g(1#j
—X

1

-1
_1-x
1
1-x
Simplify the numerator:
1 1o 1-(1-x)  «x
1-x 1-x 1-x

X

Therefore, g(f(x))= 1_TX =X

1-x
30. (a) Given;
fx)=x+3
g(x) =x*

54 )

\

2 O 33

31.

32.

33.

34.

35.

(fog)(x) = flg(x))

Therefore, f{g(x)) = f(x*) =x*>+ 3
(d) Given,

fIx)=x8 g(x)=2x*+1

fog(x) = flg(x))

=f2x*+1)

=(2x*+1)8

(c) Given,

fx)=x+2,9(x) =7

Thus, g(f(x)) = g(x + 2) = 7¥*2

= TXT2 = 49.7X

(c) Given,

o flx)=x*+3x+1

e g(x)=2x-3

Therefore, fog(x) = flg(x))

ie,

flgx)) =fl2x-3) = (2x-3)?+3(2x-3) + 1
=4x?-6x+1

(b) Given; f{x) = x* + 2

Thus, f(-x) = (-x)? + 2

= f-x)=x*+2

= fl-x) = flx)

Therefore, the given function is an even
function.

(a)
¢ One-one (injective):
Yes - If f{x1) = f{xy), then 2%1 = 2%2
= X=X
So, it passes the test for being one-one.
e Not many-one:
Because each input x gives a unique output.
e Not one-many:

A function by definition cannot assign
multiple outputs to the same input.

Hence, the given function is one-one mapping.

Quantitative Aptitude



Chapter Wrap-up Test

7. The number of proper subsets of A N B, if
A={1,2,3,4,5,7,8,9, 10} and B = {2,

Ready to test your knowledge?
You've got 15 questions and 20 minutes - go

for it! 4, 6, 7, 9} is
1IfA={1,2,3,5 7} and (a) 8 (b) 15
(¢) 16 (d) 64

B ={x*:x e A}, then
(@) n(B) < n(A)
(b) n(B) > n(A)
(¢) n(B) = n(A)
(d) Can’t determine
2.1fP={1,2,3,5 7}, Q={1, 3, 6, 10, 15}
Universal set S = {1, 2, 3,4, 5, 6, 7, 8,

q, 10, 11, 12, 13, 14, 15}. The cardinal
number of P U Q is

(a) 10 (b) a
(c) 8 (d) None of these
3. The inverse function of f(y) = 3y is
1
x by 4
() =4 (0) -
(&) -3y () =
Y

4.1ff:R>R,f(x)=x+1,9:R—-> R, g(x) =
x* + 1, then fog(—2) equals to

(a) & (b) 5

(¢) —2 (d) None
5. If the universal set is

X={x:XeN,1<x<12}and

A={1,9, 10}, B={3 4, 6,11, 12} and
C = {2, 5, 6} are subsets of X then set
(AUB)N(AUC)is
(a) {3,4,6,12}
(b) {1,6,9,10}
(¢) {2,5,6,11}
(d) None
6. If A={1, 2} and B = {3, 4}. Determine the
number of relations from A and B.
(a) 3 (b) 16
(¢) 5 (d) &

Sets, Relations and Functions, Limits and Continuity

8. Let R is the set of real number, such that
the function f: R > Rand g : R - R are
defined by f(x) = x* + 3x + 1 and g(x) =
2x — 3. Find (fog)

(a) 4%* + 6x + 1
(D) x* + 6x + 1
(¢) 4x* — 6x + 1
(d)yx* — 6x + 1

q. ldentify the function from the following:

(@) {(2, 1), (2, 2), (2, 3)}
(b) {(2, 1), (2, 1), (2, 3)}
(0) {(2, 2), (2, 2), (3, 2), (4, 2)}
(d) None of these

10.If A ={1, 2, 3} and B = {4, 6, 7} then the
relation R = {(2, 4), (3, 6)}
(a) A function
(b) A function from A and B
(¢) Both (A) and (B)
(d) Not a function

11. Let R be a relation of N defined by x + 2y
= 8. The domain of R is:
(a) {2, 4, 8}
(b) {2, 4, 6, 8}
(c) {2, 4, &}
(d){1, 2, 3, 4}

12.If A = {1, 2, 3} then the relation
R = {(:L, 1), (2, 3), (2, 2), (3, 3), (1, 2)}
on A s
(a) Refiexive
(b) Symmetric
(¢) Transitive
(d) Equivalence

a5 |

\



13. The domain of the function (b) Perpendicular to is a symmetric
) relations /
f(x) = x2+3—x+5 is: (¢) Perpendicular to is an equivalence
X" -5x+4 relations
(a) R (d) Parallel to is a reflexive relation
(b) R — {1, 4} 15. The domain and range of {(x, y) : y = x*}
(¢) R — {2} where x, y € R is
(d) {2, 43 (a) {reals, natural numbers}
14. In the set of all straight lines on a plane (b) (reals, non-negative reals)
which of the following is not true? (¢) {reals, reals}
(a) Parallel to an equivalence relation (d) None of these

1.(c) 2.(c) 3. (b)

11.(c) 12.(a) 13.(b) 1

ANSWER KEY

4. (a) 5. (b) 6. (b) 7. (b) 8. (¢) q.(¢c) 10.(d)
4.(c) 15.(b)

2 O 33
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UNIT-II: LIMITS AND CONTINUITY

Let limf(x) =1 and lim g(x) = m where | and

X—a X—>a

m are finite quantities

(i) [imdf(x)+ g(x)} = lim F(x) + lim g(x) = [+ m
ity [im{f(x) = g(x)} = lim F(x) = lim g(x) = [ -m
(i) lim{f(x)- g(x)} = lim f(x) - lim g(x) = - m

lim f(x)
N o AR CI I i (
[ = X =/
(iv) leg()() {ng(x)} " m =0

(v) lime=c where ¢ is constant

X—>a

(vi) limcf(x) = clim f(x)

(vil) lim F{F(x)} = F {'x"i“a F(x)} — £l

X
& lim?2 =t

x>0 X

@ {l'mw—_*—x) =

X0 X

= log, a(a > O)

1
:L X
® lim[l+—} =e
X—>© X

X" —a" _ nat

& [im
Xx—>a X —aQa
lim (F+x)" -1 _
X—>0 X

A function y = f(x) is said to be continuous as
x = a if and only if

O f(a) exists i.e., f is defined at x = a

a lim f(x) = lim f(x) = f(a)

X—=a X—a

2

n

Q limf(a) = f(a)

QUESTIONS

@ {l'VV\ M — 1
X—0 X
Limits
x> +4x+3

1. Evaluate, lim

PYQ-Jan., 2025
x->3 x* 46X +9 [ !

2 2
a) = b) £
(a) 5 (b) .
1
c) 2 d) =
)] (d) :
y' -

2. What is the value of lim ?
yo2 y—2

[MTP-Sept., 24]

(a) 2 (b) 4
(01 (d) 0

x?-2x-8

3. Find the value of lim 5
x4 x°—4x

[MTP-Sept., 2024]

(@) 0
(c) 8

(b) 2
(d) 6

Sets, Relations and Functions, Limits and Continuity

2_
4. The lirr;# — [PYQ-May, 2024]
X—>. X —
(a) 0 (b) 1
(c) 2 (d) 3

5. lim l+1+1+ 1), 1 to:
e 3 32 33 -------- 3" 1S equa to:
[MTP-May, 2025]

1 1
(a) 2 (b) §
(©) 2 d 1
Continuity
2_
6. Let f(x)= X% 143 3) = 0, then £(x) is

[MTP-May, 2025]
(a) Continuous atx =3

(b) Discontinuous atx = 3

(c) Discontinuous for all x

(d) None of these

(f;)

-



o

ANSWER KEY

HINTS & SOLUTIONS

. (b) Substituting x = 3 directly into the limit

expression:

. X*+4x+3 3°+4-3+3
lim > =—
x>3x°+6x+9 3°+6-3+9

_9+12+3 24 2
9+18+9 36 3

2

. (b) lim2—2

yo2 y—=2

i Y2 +2)
y-2 y-2

=lim(y+2)=2+2=4
y—2

. (d) We have,

Numerator: x? - 2x - 8 = (x - 4)(x + 2)
Denominator: x* - 4x = x(x - 4)
Therefore,

2
lim X 2x -8 _lim (x—4)(x+2)
x>4  x?_4x x—>4 X(X—4)

x+2 4+2 6 3

=lim =—=—
x>4 X 4 4 2
2
X —4x+4
. (@) lim——————
( )x—>2 x—2
2 2
X2 -2(2x)+2
=lim———
xllg x—2
=1im—(x_2)2
x>2 x—2

=lim(x -2)

=2-2=0

0 O 33

5.

(a) Given;
1 1 1
lim| —+—=+—+....... —
x—wol| 3 2 33 3"
This is a geometric series of the form:
S=a+ar+ar®+ ... +ar!
Here:

. 1
e Firstterm a =§

1
e Common ratio r:§

e As n — oo, we apply the infinite geometric
series formula:

Szli,for|r|<1

Thus,
11
3 _3_1
S = = ==
-1 2 2
3 3
X“—6x+9
(@ f(x)= ,X#3
-3
. . x*—6x+9
TS
_ 2
=1Hn(x 3)
x-3 x—-3
:Hngx—3)
=3-3=0

Also, f(3) = 0 (given)
Therefore, lirré f(x)=f(3)
X—>
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Chapter Wrap-up Test

Ready to test your knowledge?

You've got 15 questions and 20 minutes - go
for it!

1. The value of lim s
Xo3 X -3
(a) © (b) 1
(¢) % (d) Does not exist
2. Evaluate: h'w;(x"’ - x* +1)
(a) -1 (b) 1
(c) =2 (d) None of these

3. Evaluate the left-hand and right-hand
limits of the following function at

f(x) = {5x -4,
= {4)(2 - 3XJ

if 0<x<1}
if1<x<2}

Does (iw; f(x) exist? If yes, then find the
X—>

value of h'w; f(x)
(a) 1 X—>
(c) 4

(b) 0
(d) Does not exist

4. Evaluate the following:

(l'W?\)(X +3)
(a) O (b) 3
(¢c) 6 (d) Not defined
s. {im M =
x>2 x> —5X + 6
1

—4 by - —
() (0) 7
(c) -2 (d) Not defined

6. A function s defined as follows:

f(x)={2x+3, x<0}
={3(x+1), x>0}
Test the existence of LIWC\) f(x).

(b) 4
(d) Does not exist

(a) 3
(¢) 6

Sets, Relations and Functions, Limits and Continuity

7. Evaluate the following limit if it exist;

1 1
7+7
m X2
x>-2 X+ 2
1
-= by —4
(a) > (o)
1
(&) -2 (d) -5
8. Evaluate: lim ikl
x>4 X -2
7 19
4 Iy =20
(a) P (o) >
(c) 19 (d) Not defined

4. Find the following limit:

lim X +x®+1
x—>-1 Xx-1
1
(@ -5 Ok
(¢) —2 (d) 2

10. Discuss the continuity of the below function
at all points and choose the correct option.

f(x)={x+2, if x<1}
={x*+1, ifx>1}

(a) Continuous at x = O

(b) Continuous at x = 1

(¢) Continuous at all points
(d) Discontinuous at x = 1

2 —
11. Evaluate the limit; lim & =8
xo>1 X — 1
(a) 1 (b) 2
(c) o (d) Does not exist
12. Find the limit; lim ax +b
x>0 X + 1
(a) O () a+b
c
(c) b o 2
¢
~~ \
( 89 |

\



13. Find the limit if it exist; il_‘:V(; ((x + 1)+ 5) (c) % (d) - %
(a) 0 (b) 5 S 3
© 7 o 6 15. Evaluate the following limit;

. x> -8
14. Evaluate; )I‘I_V)Vé V2 - x ; V2 + X )((:_v:; :2 4
(a) 3 (b) 2
(@ 2 (b) -5 (c) 4 (d) -3

ANSWER KEY

1.(d)  2.(b) 3.(a) 4() 5 6.(a) 7.(d 2®)  a(a)

11.(b) 12.(c) 13.(d) 14.(d) 15.(a)

2 O 33
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Basic Concepts of Differential

and Integral Calculus

>

Cheat Sheet by Anurag Sir

DIFFERENTIATION

d d

_f ny _ n-1
a Ix (F(x)) = f (%) a ™ (xX") = nx
d oo ax d _1
a I (e*) = ae a x (log x) ”

a i[c(a constant)] = O
dx

0 2 [eF ] = of ()
X

Application

Q Cost function, C(x): C(x) = V(X) + F(x)

C(x)

O Average Cost (AC or C) = —
\

O Average Variable Cost (AVC) = %x)
O Average Fixed Cost (AFC) = @
Q Marginal Cost: Z—S
O Revenue Function: R(x) = P.x
QO Marginal Revenue: MR = j—f

Q Profit Function: P(x) = R(x) — C(X)

QO Marginal Profit: j—z

INTEGRATION

n+1

Q Ix“dx= +enz-1

n+1

1
Q fdx = x, since [1.dx = [x° dx = XT - x

Qfeddx =e +c

eax
O Je™dx = —+c¢
a

Dj£=logx+c
X

1 1
Q jax+bdx=;!og|ax+b|+c
X
Q ja<dx = 4 e
loga

0 Je f(x)dx = ¢ [f(x) dx, where ¢ is constant
O [{f(x)dx £ g(x)}dx dx = [f(x) dx * [g(x) dx

Q Definite Integral; If f(x) = F(b) — F(a)

Properties of Definite Integration

b b
a L f(x)dx = L f(t)dt (The definite integral
is independent of the variable used)

O [ RGodx = [ Fx)dx
Q I: f(x)dx = j: F(x)dx + Lb F(x)dx, a<c<b
a J; f(x)dx = JZ f(a - x)dx

a Lb f(x)dx = Jj f(a+b - x)dx

a J_: f(x)dx = 2]_: f(x)dx if f(x) is an even

function i.e., f(—x)= f(x)
= O If f{x) is an odd function i.e., f( -



QUESTIONS

Differential Calculus

1. If f{x) = (x - 1)(x)(x + 1), then d_y:?
dx

[PYQ-June, 2024]
(a) 3x*-1 (b) 3x*+1
(c) x*-3 (d) x*+3

2. Ify=x(x-1)(x - 2), then Z—y is:
X
[MTP-June, 2023]
(b) -6x%+2
(d) 3x3+5

(a) 3x*2-6x+2
(c) 3x%+2

3. If a function is given by f{x) = €%, what is the
derivative of the function? [PYQ-June, 2024]
(a) 3e3 (b) e*
(c) 3xe* (d) 3¢%+3

4. fx) = x(x* - 2), then find ;I_y [MTP-Sept., 2024]
X

(a) 3x*-2
(© x*-3

(b) 3x%+2
(d) x?

5. What is the differential function of \/x* +2 ?
[PYQ-May, 2025]

(a) xvx*+2dx

b X _|d
& L}x2+2:| )
x2 -X
(9 {m}dx (d) [—X2+2}dx

1-x dy
= 3 _ 2\ 2
6.1f ¥y 1/1+X,thenf1nd (1 X)dx

[MTP-June, 2023]
(@) y (b) —x
(c) -y (d) o

7. Find Z—y for x’y?> +y =0 [PYQ-June, 2024]
X

-2y%x -2y*x
(@ S 27,7 (b) 2
2y°x°+1 2yx°+1
-2y%*x 2y°x
() =32 () =25
2y°x 2y°x
> N
&

-

8. Givenx =2t + 5,y = t* - 2, then & is calculated

dx
as: [MTP-Sept., 2024]
1
(a) t (b) T
(o) _Tl (d) None
t -t t -t
9. Find 214 where x=¢ e and y=e ¢
dx
[PYQ-May, 2025]
bYs
(@) £ (b) ~
X Yy
e 1
c) — d —
© 5 (@ —
dy

10. Ifx=at? and y = a(t2 - t) then e
X

[PYQ-Jan., 2025]

2 2 _
(a) 3t°—t (b] 3t 1

2t 2t

2_ 3t +t
(o 3¢ )

t 2t

11. If f{x) = x* - 6x + 8 then f'(5) - f'(8) is equal to
[MTP-Jan., 2025]

(@) f'(2) (b) 3:/'(2)
() 2:f'(2) (d) None of these
12. Ify = X¥ then @7 is: [MTP-June, 2022]

dx
(a) x*(2 + logx)

(c) x* -log(ij
X

13. If f{x) = (x + 1)**}, then find f'(0)
[PYQ-June, 2024, MTP-Sept., 2024]
(@0 (b) 1
(c) 2 (d) -1
14. The derivative of e*log x is: [MTP-June, 2023]

(b) x*log(ex)

(d) None of these

(@) i(1+xlog)<) (b) i(1+10gx)
X X

(c) 1+logx (d) None of these

Quantitative Aptitude



15.

16.

17.

18.

19.

20.

21

Basic Concepts of Differential and Integral Calculus

If ¥ x y* = 16, then the value of Z—y at (2, 2) is:
X
[PYQ-Sept., 2024]
(b) 0
(d) -2

(a) -1
(c) 2

1
If y=\/;+— then 2xd—y is
\/; dx

[MTP-June, 2022]

1 1
@) vx T (b) vx =
() x—l (d) None of these
X

2
Ifx=t?and y = 3, then ;I—)Zl is equal to:
X

[PYQ-Sept., 2024]

3t 3

() bl (b) 4
3 3

il d) 2
(c) o (d) >
Application

Find the gradient of the curve y = 3x* - 6x + 4 at
the point (1, 2). [MTP-June, 2023]

(@) 1 (b) -1

(c) 0 (d) 2

The gradient of the curve y = 2x3 - 5x% - 3xatx =
0is [MTP-]Jan., 2025]
(@) 3 (b) -3

() % (d) None of these

If f'(x) = x - 1, the equation of the curve y = f(x)
passing through the point (1, 0) is given by;
[MTP-Sept., 2024]
2

() y=-x+>
4 2 2

(@) y=x*-2x+1

2

(c) y=X7—X+1 (d) None of these

. The slope of the tangent to the curve y = x* - x at

the point where the line y = 2 cuts the curve in
the first quadrant is: [MTP-Sept., 2024]

(@) 2 (b) 3
(c) -3 (d) None of these

22

23.

24.

25.

26.

27.

28.

. The cost function for the production of x units of

a commodity is given by C(x) = 2x3 - 15x? + 36x +
15. The cost will be minimum when 'x' equal to:

(a) 3
(c) 1

[MTP-May, 2025]
(b) 2
(d) 4

The marginal revenue function for a product
MR =5 - 4x + 3x% Then the total revenue function

is

(a) 5x - 2x> +x3

(c) 5x+2x*+x3+3

[PYQ-Jan., 2025]
(b) 5x + 2x% + x3
(d) 5x-2x*-x3

The maxima and minima of the function y = 2x3
- 15x% + 36x + 10 occurs respectively at

(a) x=2andx=3
(c) x=3andx=2

[PYQ-Dec., 2022]
(b) x=1andx=3
(d) x=3andx=1

Integral Calculus

s
(a) e+ ¢

(c) logx+c

J(Zx +5)dx is equal to;

[MTP-Jan., 2025]

a
(d) e™+c¢

[PYQ-Jan., 2025]

(2x+5) (2x+5)°
(a) ~———— (b) ——
7 16
© (2x* +5x) () (2x* +5x)
2
I(Zx ~3)dx [PYQ-Dec,. 2022]
@) (2x 3) (b) (2x 3)
2
(©) @w (d) @w
J.(Zx +3)dx is [MTP-June, 2023]

(a) @+C (b) @m
(2x+3)° (2x-3)°
() T +c (d) —5 +c
7 N
( 93 |

\



29. Determine f{x), given that f'(x) = 12x? - 4x and

A-3)=17

[PYQ-May, 2025]

(a) flx) = 4x3 - 2x* + 143

(b) flx) = 6x% - x*+ 137
(c) flx)=3x*-x3-137

(d) flx) = 4x3 - 2x* - 143

30. L ix=2
xlogx

(a) log |x]| + ¢
(c) (logx)?+c

31. j23X-32X-5de=?
23)( _32){ .5x

——+c
log(720)

23x '32x . 5x
- +c
log(180)

(a)

(c)

32. IlogeXdX is equal to:

(a) xlog, (ex) + ¢
(c) xlog, (Ej +c
X

33. Ixe"dx is:
(a) (x-1e*+C
(c) logx+x-e+C

34. Ixzegxdx

[MTP-June, 2023]
(b) log |logx| + ¢
(d) None of these
[MTP-Sept., 2024]

3x 2x X
(b) 27375 +c
log(360)
23x .32)( '5X
log(90)

[PYQ-Sept., 2024]

(b) xlog, (Ej +c

(d)

(d) log, (fJ i
e

[MTP-May, 2025]

(b) x-e¥+C
(d) None of these

[MTP-Sept., 2024]

(a) x%e® - 2xe®> + 23 + C

3x 3x

b) E——X_12e> ¢
3
2 3x 3x

© X‘e _2xe N i
3 9 2

(d) None of these
35. Evaluate; IZX x2dx

2X . XZ X- 2X+1

e +C

[MTP-June, 2022]

2X+1

()

2X ‘X3 XZ ‘2X+1

= + +C
2 (log2)* (log2)*

2X+1

(b)

2¥.x% x3.2%

- + +C
3 (log2)* (log3)*

2X+1

(c) B

4 > +C
3 3 (log2)

(d)-None of these

[ae)

\

36.

37.

38.

39.

40.

41.

42.

j23x 3% .52 gy = [MTP-June, 2024]

3x Q2x X 3x Q2x pEx
(a)235+C (b]235+
log(720) log(360)
23)( .32)( ‘5)( 23)( ‘32x '5x
(€) ——— "+ (d) ————
log(1800) log(90)

Evaluate the following integral:

j%dx [MTP-Sept., 2024]
x(x>+1)
x° 1 x°

a) 1 +C b) =lo +C
o Og(xsn (b) 5 %8 ¥ 1

1 x° 1 x*+1
c) =lo +C d) =log| ——— [+C
()3 g(XSHJ ()3 g( 5 j

The equation of the curve in the form y = f{x) if
the curve passes through the point (1, 0) and f'(x)
= 2x - 1, then f{x) is: [MTP-June, 2023]
(@) y=x*-x (b) x=y*-y

(c) y=x? (d) None of these

The equation of the curve which passes through

the point (1, 2) and has the slope 3x - 4 and the
point of (x, y) is

[MTP-Sept., 2024, MTP-Dec., 2023]
(a) 2y=3x*-8x+9 (b) y=6x*-8x+9
(c) y=x*-8x+9 (d) 2y=3x*-8x+c

Applications
4
j(sx ~2)%dx [PYQ-May, 2025]
2
(a) 104 (b) 100
(¢) 10 (d) 52

2
j3x2dx is [PYQ-June, 2023]
0

(@) 7
(c) 8

(b) -8
(d) -7

4
Evaluate J.(ZX +5)dx and the value is
1

[MTP-Jan., 2025]
(b) 10
(d) None of these

(a) 3
(c) 30
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43.[ CXE

5
(a) log, (E)

2
(c) log, (E)

[MTP-Sept 2024, MTP-June 2024]

(b) log,5-log, 2 +1

(d) None of these

45, j 'x-e*dx [PYQ-Nov,, 2022]
0

(a) -1 (b) 1

(© (@ =
e

46. jolug_u)lodx [PYQ-June, 2024]

44.1f [ (3x* +2x+k)dx =0, find k @) (b) —
0 [MTP-June, 2023] 10x11 12x11
1 1
(a) 0 (b) -1 () 0.9 (d)
e - 10x9 12x13
ANSWER KEY
1@ 2@ 3@ 4@ 5@® 6@ 70 8@ 9@ 10 0
L 11. (b)) 12.(b) 13. (b) 14.(a) 15. (a) 16.(a) 17. (b) 18.(c) 19.(b) 20. (b)
' 21.(b) 22.(a) 23.(a) 24.(2) 25 (b) 26.(b) 27.() 28.(c) 29.(a) 30.(b)
3L.() 32() 33 (a) 34() 35 (d 36() 37.(b) 38 (a) 39 (a 40.(a)

HINTS & SOLUTIONS

L (@) =(x-1)@)x+ 1) =x(x*-1)=x*-x
Differentiate: f'(x) =d—y=3x2 -1
dx

2. (@) fIx)=(x-1)(x-2) =x(x*-3x+2)
=x3 - 3x%+ 2x

Differentiate: 2 =3x* —6x+2
3. (a) flx) = e*

f1e0=-L (") =3¢

dx

4. (@)y=flx) =x(x*-2)=x3-2x

Y _3 2

dx
5. (b) Let's differentiate;

flx) = (x% + 2)1/2

Using the chain rule:

-1

%[(xz +2);J=%(x2 +2)% 2x= JX_

x2+2

Basic Concepts of Differential and Integral Calculus

So, the differential is;

1
6.9 1-x)2
() y=
4 1+x
Taking logarithm:

logy = % [log(1 - x) - log(1 + x)]

Differentiate both sides:
ldy 1 -1 1

ydx 2\1-x 1+x
_1 =l=il=xq] _ =L
2l(1-x)(1+x)) 1-x°

dy -y
Therefore, dx 1-22

Multiply both side by (1 - x?):

dy

1-x3)ZL=-

( X)dx y
N
(qs)

-



7. (b) Given; x?y*> +y =0
Differentiate implicitly:

&

ly

2 d 2
X2y —+y 2x+
2 dx Y dx

2xy° +(2yx* + 1)d—y =0
dx

= (2yx° + l)d—y =—2xy*
dx

dy _ —2xy*
dx 2yx*+1
8. (a) We use the chain rule:
oy _ 07 L8
dx dt dx
Given:
e x=2t+5=> d—X=2
dt
dy
o y=tt-2= =2t
4 dt

dy_dy/dt_&_t

O dx dx/dt 2
9. (b) We are given:

e +e
e X=
2
et —et
y= 2
Differentiate both:
dy _d ef—ef) e +e” .
dt dt 2 2
dx _d ef+e’) e —e’
e de| 2 2’
Therefore, d—yzmzi
dx dx/dt y
10. (b) Given, x = at? and y = a(t3 - t),
d—X:2at,d—y:a(3t2 -1)
dt dt
dy
dy 4r a(3t*-1) 3t*-1
SO, —_——_——= —
dx dx 2at 2t
dt
7\
&L )

\

11. (b) Given: f{x) =x* - 6x + 8
f'(x)=2x-6
Calculate f'(5) and f'(8):
f'(5)=2(5)-6=10-6=4
f'(8)=2(8)-6=16-6=10
Now,3 x f'(2)=3x(-2)=-6
So,f'(5) - f'(8) =3 xf'(2)

12. (b) Given, y = x*
Taking log on both sides, we get
logy =xlogx
On differentiating both sides, we get
1d

1
—=x-—+logx
y dx X

:>d—y=y(1+logx)
dx

:>d—y=x"(1+logx)
dx

:>d—y=x"(loge+logx)
dx

= b _ x*log(ex)
dx

13. (b) log f(x) = (x + 1) log(x + 1)

Differentiate both sides:

ﬁf’(x)= log(x+1)+(x+1)'ﬁ: log(x+1)+1
f'(x) = f)[1 +log(x + 1)]
Now plug in x = 0:
A0)=(0+1)"1=1
f'(0)=1]1+log(1)]=1.(1+0)=1

14. (a) %(e’( logx)=¢e* -1+10gx -e*

X
(e
=e"| —+logx
X

= i(1 +xlogx)
X
15. (a) Given, ¥ x y* =16
Taking log on both sides, we get
log(*¥ - y¥) =logl6
ylogx+xlogy=logl6
Differentiate w.r.t x:

y-l+logx-d—y+logy+x-ld—y=0
X dx y dx

Quantitative Aptitude



Substitute x =2,y = 2:
Z+log2-d—y+logZ+zd—y=0
2 dx 2.dx

1+log2d—y+log2+d—y=0
dx dx

1+log2+d—y(log2+1)=0
dx

d—y(logZ +1)=—(1+log2)
dx

dy —(1+log2)
dx (log2+1)

16. (a) y=&+%

11
=y=x%+x?
On differentiating w.r.t x, we get
1 1
d_y = l 0 X571 _1X7§71
dx 2 2

1
jd_y:l.x 2 —lX 2

dx 2 2

17. (b) Give,x=t?,y =3
Differentiate x and y w.r.t ¢, we get
d_y =3t* ’d_x =
dt dt
dy_dy/de_3 3t
dx dx/dt 2t 2

2t

. . d .
Now, differentiate 4 with respect to x:

dx
d(dy)_d(3t
dx\dx ) dx\ 2

oo &y _1d(3t)_ 13 3
“ax* 2tdt\ 2 ) 2t 2 4t

Basic Concepts of Differential and Integral Calculus

18. (c) d—y:6x—6
dx

Atx=1
d—y=6(1)—6=0
dx

19. (b) Given; y = 2x3 - 5x% - 3x

Therefore, the gradient of the curve is given by;
y'=d—y=6x2 -10x-3
dx

Atx=0,
y'(0)=-3

20. (b) We are given:

21.

22

f'x)=x-1
To find f{x), integrate:
2

X
x)=|(x-1)dx=—-x+c

f00)= [ Ge-1)dx ==

Use the point (1, 0) to find C:

2
O=1——1+C

So, the required function is:
2 0
Y 2 2

(b) Given, y = x* - x

Aty =2

2=x’-x=>x*-x-2=0
(x-2)(x+1)=0=>x=20rx=-1
Since first quadrant = x=2

Derivative; d_y =2x-1

dx
Atx=2
d—y=2(2)—1=3
dx

(a) The cost function is:
C(x) = 2x3 - 15x% + 36x + 15
C'(x) = 6x*-30x + 36

Put C'(x) = 0, we get

<§7\)

\



23.

24,

6x*>-30x+36=0
=x>-5x+6=0
= x-2)x-3)=0
So, critical pointsare x=2 and x =3
Now, C"(x) =12x- 30
Atx=2:
C"(2)=12(2) - 30 = -6 (Negative = Maximum)
Atx=3:
C"(3) =12(3) - 30 = 6 (Positive = Minimum)
Therefore, the cost will be minimum when x=3
(a) Given marginal revenue function:
MR =5 - 4x + 3x?
Total revenue R(x) is the integral of MR:
R(x) = [(5 - 4x + 3x%)dx
=5x-2x>+x3+C
Since total revenue usually assumes R(0) = 0
ie,C=0

Therefore, the total revenue function is 5x - 2x2

+ x5

(a) Given: y = 2x3 - 15x% + 36x + 10

On differentiating y wrt x, we get

Y _6x?—30x+36 (i)
dx

d d*y .
and —=-=12x-30 ..(ii)

dx

Now, substitute d_y =0
dx

= 6x*-30x+36=0

= 6(x*-5x+6)=0

=x>-5x+6=0

=>x?-3x-2x+6=0
=x(x-3)-2(x-3)=0
=x-3)x-2)=0

=x=3andx=2

Now, put x = 3 in (ii), we get
%=36—30=6>0,attaining minima
Now, put x = 2 in (ii), we get

d*y e .
W=24—30=—6<0, attaining maxima

Cas )

\

25.

26.

27.

28.

29.

Therefore, the given function attains maxima at
x =2 and minima at = 3.

Hence, the correct option is (a).
1

(b) J.e‘”‘dx =—e™ +c
a

(b) Given, j(2x +5) dx
Use substitution formula:

(ax +b)""
a(n+1)
Here,a=2,n=7

8 8
:[2x+5) +C:(2x+5) i

j(ax+b)"dx= +C

2x8 16
(c) To evaluate; J. (2x—3)°dx
n+1
Using, | x" = +c
& I n+1
Thus,
_15+1
I(Zx—3)5:%+c
(5+1)-—(2x)
dx
6
:m+c
6x2
_ 26
=m+c
12

Where, c is constant of integration.

Hence, the correct option is (c).

(c) Using the standard formula:
n+1
j(ax+b)"dx=m+c
a(n+1)

Here;a=2,n=5
6 6
:[2x+3) JrC:[2x+3) e
2x6 12

(a) £(x)=[ f'(x)dx

= I[12x2 —4x)dx

fix)=4x3-2x*+C
f(=3) = 4(=3)3 - 2(=3)2+ C
17=-108-18+C
C=143
= flx) = 4x3 - 2x* + 143

Quantitative Aptitude



1
xlogx

30. (b) j dx =log|logx|+c

31. (b) j(23)X-(32)X-5de
=J.(8-9-5)"dx=J-360"dx

Integrate; _[360" dx = 1 365(’)60 +C
0g

23)( . 32x . 5x
=+
log(360)
32. (b) Using integration by parts,

Iloge x-(1)dx

=log, xjdx - J.L;ixloge xjdx}dx

:logex-x—jl-xdx
X
=xlog,x-x+C
=Xx(log.x-1)+C
=Xx(log,x -log,e) + C

=xlog, (£j+ C
e

33. (a) Using integration by parts, we get
Ixexdx =xe" — Ie"dx
=xe¥-e+(C=(x-1)e+C
=(x-1e*+C

34. (c)

o u=x%dv=e¥dx

Then;

1 3x
o du=2xdx,v=§e

J.xze3"dx =x* -le“ — IZx ~1e3"dx
3 3

XZ

=2 —zjxe3xdx
3 3

Now compute, Ixegxdx

Letu=x, dv=e3*dx

1 3x
Then, du =dx, v = §€

Basic Concepts of Differential and Integral Calculus

35.

36.

Ixe3xdx =X -le“ —Ile“dx :£e3x _le3x
3 3 3 9

Now substitute back:

2
J‘Xze3de:X_e3x 2 £e3z _le3x
3 33 9

:X_eSX_Z_XeBx+ie3x+C
3 9 27

(d) jzxxzdx
According to the rule,
Here, u = x*> and v = 2%

:>I2Xx2dx
:xzjzxdx—j{;—x(xz).fzxdx}dx

29x X
:>X 2 —.[ 2x- 2 dx
log?2 log2

X222

=
log2 log2

jx-Zxdx

x*2° 2 | x2f 2"

= - —J dx
log2 log2|log2 ‘ (log2)
x*2° 2 | x2 2f

= — — +
log2 log2|log2 (log2)*

XZ 2X X- 2X+1 2X+1
= - 2 3¢
log2 (log2)” (log2)

(©) j 23%.32% .52% gy

= @y @)y dx
= [87.9" - 25%dx
:I(8x9x25)xdx
=j(8x9x25y<dx

(1800)*
==——+cC
log1800

23x '32x X 52x
= +c
log1800

(fq\)
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37. (b) Letx° =t

dt
Then 5x*dx=dt = x*dx= —

Now, rewrite the integral:

4
X 1
I= dx = x*
-[x(x5+1) J‘XS(XS-G—l)
Substitute;

dx

‘J 1 de_1p(e+)-t
Jte+1) 557 ¢(t+1)

lj[l_Ljdt
50t t+1

Now, integrate:

t

t+1

+C

=%[log|t|—log|t+1|]+C

1
—lo
5 g

Back-substitute t = x°:

1 x°
—lo +C

5 x>+

38. (a) f(x):j(2x—1)dx=x2 “x+k

Using point (1, 0):
0=1°-1+k=k=0
So,y=x*-x

(a) Given slope L2
dx

39. =3x-4

2
X
Integrate; y= 7—4)( +cC

Multiple by 2; 2y = 3x*> - 8x + 2¢
Use point (1,2);4=3-8+2c=>2c=9
So, 2y =3x*>-8x+9
(a) Using the identity:
(ax +b)**
(n+1)-a

40,
J.(ax+b)"dx =

Therefore,
4

j(3x —2)%dx

:{(SX—Z)T 21[103 _ 4
3-3 . 9

1
5(100-64)=

ﬁzmz}
9

2 2
41. (0) [3x°dx =3[ "dx
0 0

(100
N

2 O 33

42,

43.

44,

45.

46.

=22-0°=8

(©) I[2x+5)dx=[xz +5X];l
=(16+20)-(1+5)=36-6=30

(a) We know,

%[1+x2]=2x

2x

:>-[1+x2

So, evaluating the definite integral:
j- 2x
1

1+x
=In(1+4)-In(1+1)=In(5)-1In(2) = ln[gj

dx=In|1+x*|+C

_dx :[ln(1+x2)ﬁ

1
0

(c) j(3x2 +2x+k)dx = [x3 +x%+ kx]
0

1+1+k=0

2+k=0=k=-2
1

(b) Lx.e dx

Apply 'LAE' rule, we get

[x-ex ](1) —joll-exdx

:(1'e1—0)—[e"ll)
= el _ (el _eO)

=el-el+1=1

(d) j: u(1 ) du = j01(1 ) du

1
J‘ S
0

Now integrate term by term:

[ORRERES

1 1 12-11 1
11 12 132 132
1
11x12
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Chapter Wrap-up Test

Ready to test your knowledge?
You've got 15 questions and 20 minutes - go
for it!

Z d
1.1f Y=X> then d—y s

X
2 ,i 3 S
2 by = x>

(01)3)<3 (v) e
z 2

(¢) _?x3 (d) None

2. Given f(x) = 4x> + 3x> — 2x + 5 and

[f(x) dx is
(a) x¥ + x> — x* + 5x
(b)Y x* + x> —x* + 5
(¢) 12x* + 6x — 2X*
(d) None of these
3. The cost function of a company

C(K) = 100x — 2x* + 120, 0 < X < 100
and the revenue function R(x) = 500 — x,
then the profit function is

(a) 2x* — 101X + 380
(b) 2x*> — 100x + 620
(¢) ¥* + 101x + 380
(d) None of these

d
4.1f y = x® + 4x + log x, then find d—z

(a) 3x* + 4% +
X

(b) 3x* + 4% log, 4 + Ed
X

(c) 3x* + 4% log, x + Ed
X

(d) 3x® + 4* log, 4 + Ed
X

5.1f XY = e¥7Y, then ﬂ (s
dx

log x
(1 - log x)*

log x

(@) (1 + log x)*

Basic Concepts of Differential and Integral Calculus

log x log x
_99r ) —I~°
(e) (1 - log x) () (1 + log x)
6.If ¥* + y* — 2x = O, then j—i’ s
(@) 1-x (b) 1+x
Y
(c) X= e (d) None
Y
7.1f Y= e then 4y is equal to
dx
J2x
(a) = (b) oo
Jax ’
2%
(¢) (d) None of these

24x

8. f(x) = B then f'(1) is equal to
ex

(a) -2 (b) =
e e

(c) e (d) None of these
9. The total cost of producing x units of a

EE

certain product is C(x) = 3x - 18x*

+ 160x, then find the number of units
of x that should be produced in order to
minimize the marginal cost.

(a) 18 (b) 16
(c) 8 (d) 2
10. Integrate w.r.t X,

x"t[ax® + bx* + cx + d]
(a) o+ Lo +cx +dlog x + k
3 2

(b) 3ax® + 2bx* + cx + d log x + k
(c) 2ax + b — dx=2 + k
(d) None

101
N



11.J(1 — 3x)(1 + X)dx is equal to
(a) x — x* — x>
(b) x*> — x* + x
(c)x —x* —x®+k
(d) None of these

X

12.1f Y= <1 then j—i is equal to
—2¢e* X
=22 by —=¢
() & 17 (o) (& 1)
(c) ( x_zl)z (d) None of these
e —

13. Ex-e"dx
(a) -1 (b) 1

() ¢ @
14. The gradient of the curve

y=2x>—-3x* —12x+ 8 atx = O is

(a) —12 (b) 12

(c) O (d) None of these
15. The total cost function of a company is

given by C(x) = —2x* + S00x. Find the
marginal cost when x = 20.

(a) 580 (b) s00
(c) 400 (d) 420

ANSWER KEY

1. (a) 2.(b) 3. (a) 4. (b) 5. (b)

11.(c) 12.(a) 13.(b) 14.(a) 15.(d)

6. (a) 7. (a) 8. (b) q.(a) 10.(a)

0 O 33
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Number Series, Coding
& Decoding & Odd Man Out

Cheat Sheet by Anurag Sir

1. Perfect Square Series: This series is based
on the square of a number which is in the
same order.

Example; 400, 441, 484, 524, 576,......
le., 20%, 217, 227, 237, 242,.......

2. Perfect Cube Series: This series is based
on the cube of a number which is in the
same order.

Example; 1000, 1331, 1728, 2197,......
le., 10°, 113,123, 133,

3. Difference Series: Here, the difference
between two consecutive terms ‘or
difference between alternate terms are
equal ‘or’ difference makes another series.

Example; 7, 12, 17, 22,.......

l.e., the difference between two consecutive
terms is equal that is 5.

DIFFERENT TYPES OF NUMBER SERIES

4. Prime Number Series: Series of Prime
numbers.

Example; 2, 3, 5,7, 11, 13, 17, .....

S. Arithmetic  Progression/Series:  Here,
arrangement of numbers wmakes an
Arithmetic Progression.

Example; 100, 95, 90, 85,......
l.e., the difference between two consecutive
terms is equal.

6. Geometric Series: Here, arrangement of
numbers makes a Geometric Progression.
Example; 4, 12, 36, 108,.......
le., the ratio between two consecutive
terms is equal.

7. Alphabet Series: Series s related to the
positions of English Alphabets.

2 B 4 5 2] 7 8 9 |10 (11|12 (13 |14 |15 |16 |17 |18 |19 |20 |21 (22|23 |24 |25]| 26
B € D E F a H [ J K L M N o P Q R S T u \ w X Y
26 |25 |24 |23 |22 |21 |20 |19 |18 |17 |16 |15 |14 |13 |12 |11 |10 | 9 8 7 4 5 4 3 2 1

8. Letter Series: Series of small letters which
follow a specific pattern.

Coding-Decoding
1. Letter Coding: Each letter is replaced
with a fixed position shift.
Example: WORD = XPSE (Each letter +1)

2. Number Coding: Words are coded by
assigning numerical values or patterns.

Example: APPLE = 1+16+16+12+5 = 50

3. Substitution Coding: Words are replaced
with other wovds.

Example: “If ‘apple’ is coded as ‘banana”
then ‘banana’ stands for ‘apple:

Odd One Out

1. Number Based: Find the number which
doesn’t follow the pattern.

Example: 11, 13,17, 19,21 - 21 is odd
one (not prime)

2. Word Based: Identify the word that
doesn’t belong to a common category.
Example: Dog, Cat, Lion, Mango — Mango
(not an animal)

3. Letter Based: Odd one based on letter
series, position or symmetry.

Example: A, C, E, G, K - K (gap o




QUESTIONS

Series
. Find the next number in the series;
2,5,11, 23, 47,..... [PYQ-Sept., 2024]
(a) 84 (b) 95
(c) 98 (d) 105

. In the following series, which number will replace

the question mark 23, 29, 31,37,41,43,?
[MTP-June, 2024]

(a) 45 (b) 54
(c) 47 (d) 49

3. The number in place of question mark in: 7, 26,
63,124,215,?,511 is [PYQ-June, 2023]
(a) 342 (b) 343
(c) 441 (d) 421

4. Find missing term of the series 2, 3, 3, 5,10,13, ?,
43,172,177 [MTP-June, 2022]
(a) 23 (b) 38
(c) 39 (d) 40

5.2,3, 8 e , 3968 [PYQ-Dec., 2023]
(a) 65 (b) 63
(c) 70 (d) 80

6. Find next term of the series; 1, 3, 4, 8, 15, 27, ?

[MTP-Sept. 2024]

(a) 37 (b) 44
(c) 50 (d) 55

7. Find the next term of the series; 1, 5, 14, 30, 55,
91,? [PYQ-Dec., 2019, MTP-Sept., 2024]
(a) 130 (b) 140
(c) 150 (d) 160

8. Find the missing value in the series; 51, 52, 60,
87, 151,........... ,492. [PYQ-June, 2024]
(a) 195 (b) 276
(c) 317 (d) 420

9. AZ,GT, MN.,............ ,YB, EV. The value at blank space
[(— ) will be; [PYQ-Sept., 2024]
(a) JH (b) SH
(€). SK (d) TS

~ \
(104

-

10.

11.

12.

13.

14.

15.

16.

17.

18.

Find the missing term

P3CRSFT8LV12L;___ 2

[PYQ-Jan, 2021]
(a) Y170 (b) X17M
(c) X170 (d) X160

Find missing term of the letter series A, CD, GHI,

2, UVWXY. [MTP-June, 2022]
(a) LMNO (b) MNO
(c) MNOP (d) NOPQ

What comes next in the series; FMAMJJASON?
[PYQ-June, 2024]

(b) DIM

(d) DDJ

(a) DBM
(c) DJF
Coding-Decoding

In a certain code language. ‘CLOCK’ is coded as
75276’ and 'EARTH’ is coded as ‘83491’, then

‘COAT is coded as [PYQ-]Jan., 2025]
(a) 7239 (b) 7329
(c) 7932 (d) 7529

If TAP is coded as SZ0, then how is FRIEND coded
in same language? [PYQ-Sept., 2024]
(a) CMDHQE (b) QEDHCM
(c) EQIENE (d) EQHDMC
In certain system of code STATEMENT is coded as

TNEMETATS, then how the word can POLITICAL
be coded? [PYQ-Dec., 2023]

(a) LACITILOP (b) LACTILIOP
(c) OPILITACL (d) LACATILOP
In a certain code INACTIVE is written as

VITCANIE. How is COMPUTER written in the
same code? [PYQ-June, 2024]

(a) PMOCRETU (b) ETUPMOCR

(c) UTEPMOCR (d) MOCPETUR

In a certain language SIKKIM written as THLJJL,

then TRAINING coded as [PYQ-Dec., 2023]

(a) SQBHOHOH (b) UQBHOHOF

(c) UQBJOHOH (d) UQBJOHOM

In a certain code TEACHER is written as VGCE]GT.

How is CHILDREN written in that code?
[PYQ-June, 2024]

(b) EGKNFITP

(d) EJKNFTGP

(a) EJKNEGTP
(c) EJKNFGTO

Quantitative Aptitude



19.

20.

21.

7272

23.

24.

258

26.

In a certain code language, if TOUR is written as

1234, CLEAR is written as 56784 and SPARE is

written as 90847. Find the code for TEARS.
[PYQ-Dec., 2022]

(a) 17847 (b) 14847

(c) 15247 (d) 17849

In a certain code, RIPPLE is written as 613382

and LIFE is written as 8192. How is PILLER

written in that code? [PYQ-Sept., 2024]

(a) 318826 (b) 318286

(c) 618826 (d) 338816

In a certain code, TEACHER is written as VGCEJGT.

How is CHILDREN written in that code?
[MTP-Jan., 2025]

(a) EJKNEGTP (b) EGKNEITP

(c) EJKNFGTO (d) EJKNFTGP

In a certain code “CH4IR” is written as “GL8MV”.

How is “I1N5T4GR4M” is written in that code?
[PYQ-May, 2025]

(a) 4HFIDBESN

(b) 4P8W7JUB0

(c) 5R9XBKV8Q

(d) 5KF2EGR4

If HEALTH is coded as GSKZDG, then how NORTH

[MTP-]Jan., 2025]
(b) GSQNM
(d) 1TUSPO

be written in that code?
(a) OPSUI
(c) FRPML
In a certain language, ‘MENTION’ is written as
‘NFOUJPO’, the code of ‘MYSTIFY’ is

[PYQ-Jan., 2025 ]
(b) NZTUJGZ
(d) OERESTN

(a) NEOFTJT
(c) LNEITNO
In certain language. PEAR is coded as 7519 and

TOIL is coded as 2693, how DOCTOR be written
in that code? [PYQ-Dec., 2023]

(a) 463293 (b) 463239
(c) 463269 (d) 463296

Identify the next number in the following series;
2,8,26,62,122,212,........ [PYQ-May, 2025]
(a) 332 (b) 338
(c) 356 (d) 362

27.

28.

29.

30.

31.

32.

33.

34.

35.

Number Series, Coding & Decoding & Odd Man Out

IfHONEY is coded as JQPGA, which word is coded
as VCTIGVU? [MTP-Jan., 2025]
(a) CARPETS (b) TRAPETS

(c) TARGETS (d) UMBRELU

In a certain mode, ‘493’ means ‘Friendship
difficult challenge’, ‘961" means ‘Struggle difficult
Exam’ and ‘178’ means ‘Exam believable subject,
then which digit is used for ‘believable’?

[MTP-June, 2024]

(a) 7or8 (b) 70r9
(c) 8 (d) 8or1
Odd One Out

16, 25, 36, 72, 144, 196, 225, find the odd one

out. [PYQ-Dec., 2023]
(a) 36 (b) 72
(c) 196 (d) 225

Out of the following; 41,43,47,53, 61, 71,83, 95,
the odd man out shall be; [PYQ-June, 2023]

(a) 95 (b) 81
(o) 71 (d) 53
Find wrong number of the series;
1,5,59,7,11,11,15,12,17 [MTP-June, 2022]
(a) 11 (b) 12
(c) 17 (d) 15
Find the odd man out of the following series;
7,23,47,119,171, 287 [PYQ-Sept., 2024]
(a) 119 (b) 171
(c) 287 (d) 7
Find the odd man out in the following series; 190,
145, 136, 352, 460, 324, 631, 244.

[PYQ-June, 2023]
(a) 136 (b) 244
(c) 460 (d) 324
Which of the following is odd one?

[MTP-Jan., 2025]
(a) CEHL (b) KMPT
(c) 0QTX (d) NPSV
In a series of letters, which one is the odd one
out: BDFH, JLNP, RTVX, ZBDE?[PYQ-June, 2024]
(a) BDFH (b) JLNP
(c) TVX (d) ZBDE

105,
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ANSWER KEY

Therefore, the next term is 95.

. (c) Given series; 23, 29, 31, 37,41, 43,?

We analyse that,

The given series is the series of prime numbers.
Therefore, the next term = 47.

. (a) Given series; 7, 26, 63, 124, 215,7?,511

Here, the pattern followed is;

7=2%3-1

26=33-1

63=43-1

124=5%-1

215=63-1

342=73-1

511=8%-1

Therefore, 342 is the required missing term.

. () Given series 2,3,3, 5,10,13,7,43,172,177

Here, the pattern follows is:
2+1=3

3x1=3

3+2=5

5x2=10

10+3=13

13x3 =39

39+4=43

43 x4 =172

172+5=177

Therefore, the missing term is 39.

~ \

-

(106\

(b) 2. () 3. () 4. () 5. (b) 6. (c) 7. (b) 8. (b) 9. (b) 10. (c)%
. () 12. (o) 13. (a) 14.(d) 15.(a) 16. (b) 17. (b) 18.(d) 19.(d) 20. (a)%
.(d)  22. (o) 23. (b) 24.(b) 25.(c) 26.(b) 27.(c) 28.(a) 29.(b) 30. (a)%
.(b) 32.(b) 33. (d) 34.(d) 35.(d) %
. (b) Given Series; 2, 5, 11, 23, 47,..... 5. (b) Given series; 2, 3, 8,..ccccuueenees ,3968
On analysing the pattern, we get Here, the pattern followed is;
2+3=5 22_1=3
5+6=11 32_.1=8

11+12=23 82-1=63
23 +24 =47 63%-1=3968
47 + 48 =95

Therefore, 63 is the required number.
6. (c) Given series; 1, 3, 4, 8, 15, 27,7
Here, the pattern follow is;

Adding the three consecutive numbers to get
the next number i.e.,

1+3+4=8

3+4+8=15

8+15+27=50

Therefore, the next term of series is 50.
7. (b) Given series; 1, 5, 14, 30, 55,91, ?

Here, the pattern is

1+2%2=5

5+32=14

14 + 42 =30

30 + 52=55

55+ 62=91

91+ 7%2=140

Therefore, the next term is 140.

8. (b) Given series: 51, 52, 60, 87, 151,........ ,492
Here, the pattern is:
51+13=52
52 +23=60
60 +33=87
87 + 43 =151
151 +53=276
276 + 63 =492

Therefore, the missing value is 276.

Quantitative Aptitude



9. (b) Given, AZ, GT, MN.,........YB, EV

We have,

213|4|5(6|7|8(9|10|11(12|13

B|C|DIE|F|G|H|[T|]J|[K|L|M

26

25(24(23(22|21(20|19|18|17|16|15|14

14

15|16 (17 |18 |19 (20|21 |22 |23 |24|25|26

O|P|IQ|R|[S|T|U|V|IW|X|Y|LZ

13

12(11(10| 9 |8 |7 | 6 | 5|4 | 3| 2

10.

11.

12.

A+6=G,G+6=M
Thus, M+6=3S
Also,Z-6=T,T-6=N
Therefore, N-6=H

Hence, the missing term is SH.

(c) Given,P3CGR5F, T8 V12 L; ?

A|B|C|[D|E|F|G|H|T/|]

112 (3|4 |5|6|7|8]|9]10

K|ILI{IM|{N|O|P|Q|R|[S|T

11|12 (13|14 (15|16 |17 |18 |19 |20

Ul v iwW|X|Y]|Z
21|22 (2324|2526

Using the positional value of each
mentioned above, we get

P +2=R
3 [+2=5 +3=8 +4=12
C |+3=F +3=1 +3=L

Therefore, the missing term is X170.

letter as

+2=T |+2=V |+2=X
+5=17

+3=0

Hence the correct option is (c).

(c) Given series: A, CD, GHI, ?, UVWXY
Here,

First term: A

then,A+2=C

Second term: CD

then,D+3 + G

Third term: GHI

then,[+4=M

Therefore, the missing term is MNOP.
(c) Given series; FMAMJJASON

Here, F = February, M = March, A = April, M =
May, ] =June, ] = July, A = August, S = September,
O = October, N = November.

13.

14.

15.

16.

17.

Number Series, Coding & Decoding & Odd Man Out

Therefore, D = December, ] =January, F = February
Hence, the required term is DJF.

(a) Given; ‘CLOCK’ is coded as ‘75276’ and
‘EARTH’ is coded as ‘83491’

Therefore, ‘COAT’ is coded as

Co7

02

A—>3

T—>9

Hence, the required code for ‘COAT” is ‘7239..

(d) Given; TAP is coded as SZO i.e.,
T A P
-1 -1 -1
S Z 0

Similarly, FRIEND will be coded as EQHDMC.
Hence, the correct option is (d).

(a) Given; STATEMENT is coded as TNEMETATS
ie.,

On reversing the letters of word ‘STATEMENT’
we get TNEMETATS..

Similarly, on reversing the letter of the code
‘POLITICAL we get ‘LACITILOP..
(b) Given; INACTIVE is written as VITCANIE

Here, all the letters of the word except last
letter is reversed

i.e, the letters of ‘INACTIV’ is reversed
Similarly, on reversing the letter of word
‘COMPUTER’ except the last letter, we get
ETUPMOCR.

(b) Given; SIKKIM written as THLJJL

S+1=T

I-1=H

K+1=L

K-1=]

7+1=]

M-1=L

Therefore, TRAINING will be coded as
T+1=U

R-1=Q

A+1=B

I-1=H
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18.

19.

20.

21.

N+1=0

[-1=H

N+1=0

G-1=F

Hence, TRAINING will be coded as UQBHOHOF.
(d) Given; TEACHER is written as VGCE]GT

ie.,

T+2=VE+2=G,A+2=CC+2=E H+2=],
E+2=GR+2=T

Similarly, CHILDREN will be written as

C+2=E,H+2=],1+2=K,L+2=N,D+2=F,
R+2=T,E+2=GN+2=P

Therefore, CHILDREN will be EJKNFTGP.

(d) Given; TOUR is written as 1234, CLEAR
is written as 56784 and SPARE is written as
90847

Thus, the codes for the letters of TEARS is as
follow:

T—>1
E—>7
A—8
R—>4
S—>9
Therefore, the code for TEARS is 17849.

(a) We have,
Word RIPPLE is coded as 613382

R I P P L E

6 1 3 3 8 2
Word LIFE is coded as 8192

L I F E

8 1 9 2
Therefore, we can directly examine the code
for each letter. Thus, the word PILLER can be
coded as 318826.
(d) Given; TEACHER is written as VGCE]GT i.e,
T+2=V
E+2=G
A+2=C
C+2=E
H+2=]
E+2=G
R+2=T
Similarly, CHILDREN will be written as;
C+2=E
H+2=]

(10)

\

22.

23.

1+2=K

L+2=N

D+2=F

R+2=T

E+2=G

N+2=P

Hence, CHILDREN will be coded as EJKNFTGP.
(c) Given; “CHAIR” is written as "GL8MV”
ie,

C+4=G

H+4=L

4+4=8

[+4=M

R+4=V

Therefore, “IN5T4GR4M” is written in that
code as

1+4=5

N+4=R

5+4=9

T+4=X

4+4=8

G+4=K

R+4=V

4+4=8

M+4=Q

Hence, “1N5T4GR4M” is written as “5SR9X8KV8Q”.
(b) Given HEALTH is coded as GSKZDG i.e.,

Thus, on reversing the code will be GSKZDG.
Similarly, for NORTH;

Now, on reversing we get the code as GSQNM.
Hence, the code for NORTH is GSQNM.

Quantitative Aptitude



24.

25.

26.

(b) Given; ‘MENTION’ is written as ‘NFOUJPO’
M+1=N

E+1=F

N+1=0

T+1=U

[+1=]

O+1=P

N+1=0

Therefore, the code of ‘MYSTIFY’ is given by
M+1=N

Y+1=12

S+1=T

T+1=U

[+1=]

F+1=G

Y+1=12

Hence, the required code is ‘NZTUJGZ.

(c) Given; PEAR is coded as 7519 and TOIL is
coded as 2693

P>16>1+6=7

E—>5

A->1

R—>18—>1+8=9

Similarly, the coded for TOIL
T—>20->2+0=2

0>15>1+5=6

[—>9

L>12—>51+2=3

Therefore, the code for DOCTOR will be
D—4

0>15>1+5=6

C—-3

T—>20->2+0=2

0>15>1+5=6

R—»>18—-51+8=9

Hence, the code for DOCTOR will be 463269.
(b) We have, 2, 8, 26, 62,122, 212, .......

On analysing the pattern, we get

2 8 26 62 122 212

6 18 36 60 90

N NN\ T
12 18 24 30 36

DA A A
6 6 6 6

Therefore, the required number is 338.

27.

28.

29.

30.

Number Series, Coding & Decoding & Odd Man Out

(c) Given: HONEY is coded as JQPGA i.e.,
H+2=]

0+2=0Q

N+2=P

E+2=G

Y+2=A

Now, the word for which the code is VCTIGVU
can be found by subtracting 2 to each letter i.e.,
V-2=T

Therefore, TARGETS will be coded as VCTIGVU.
(a) Given; ‘493’ means ‘Friendship difficult
challenge’, ‘961’ means ‘Struggle difficult Exam’

Thus, the common code and number in above
mentioned codes is Difficult and 9 respectively.
= Difficult — 9.

Now, ‘961" means ‘Struggle difficult Exam’ and
‘178’ means ‘Exam believable subject’

Thus, the common code and number in above
mentioned codes is Exam and 1 respectively.

= Exam — 1
Thus, ‘178’ means ‘Exam believable subject’

We cannot conclude the code for believable &
subject.

Hence, the code for believable can be either 7
or 8.

(b) Given series; 16, 25, 36, 72, 144, 196, 225
Here, the pattern followed is;

42=16

A= 75

6°=36

122 =144

142 =196

152 =225

Therefore, 72 is odd one out.

(a) Given series; 41, 43, 47, 53, 61,71, 83, 95
Clearly, all the numbers except 95 is prime.
Therefore, 95 is odd man out.
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31. (b) Given series: 1, 5,5,9,7,11,11,15,12,17 33. (d) Given series; 190, 145, 136, 352, 460, 324,
Here, there are two alternating series such that: (EEH % /
Here, the pattern followed is;
1+4=5
1+9+0=10
5+2=7 1+4+5=10
7+4=11 1+3+6=10
11+2=13#12 3+5+2=10
The another series is: 4+6+0=10
5+4=9 3+2+4=9+10
9+2=11 6+3+1=10
1 5O IG 2+4+4=10
+ =
Therefore, 324 is odd one out of the series.
155250 34. (d) Here, we have
Clearly, 12 is wrong term in the series. CEHL >C+2=EE+3=HH=4=1L
32. (b) Given series; 7, 23,47,119, 171, 287 KMPT > K+2=M,M+3=PP+4=T
On analysing the pattern, we get 0QTX—>0+2=QQ+3=TT+4=X
32_9-7 NPSV—->N+2=PP+3=S5,S+3=V
52_9-93 Therefore, NPSV is odd one out.
72 _9 =47 35. (d) Given; BDFH, JLNP, RTVX, ZBDE Here,

. B+2=D,D+2=FEF+2=H
11--2=119 J+2=LL+2=N,N+2=P
132-2=167#171 R+2=TT+2=VV+2=X
172 -2=287 Z+2=B,B+2=DD+2=F%E
Therefore, 171 is odd one out. Hence, ZBDE is odd one out.

2 O 33
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Chapter Wrap-up Test

Ready to test your knowledge? (a) 6285 (b) 6217
You've got 15 questions and 20 minutes - go (¢) 6395 (d) 6198
for it!

1. What comes next in the sequence: LRI T o0

7,10, 14, 14, 25, ? 34, 105, 424, 2125, 12755

(a) 30 (b) 32 (a) 12755 (b) 2125
(c) 36 (d) 42 (424 (d) 34
2. What comes at last place in R, U, X, A, D? | 10.In a certain code TEACHER is written as
VGCEJGT. How is CHILDREN written in
b d
() E () F () a (d)H that code?

3. What value should come in place of question

mark (?) in the following number series? (a) EJKNEGTP (b) EGKNFITP
P (¢) EJKNFGTO (d) EJKNFTGP
(a) 112 (b) 118 11. Find the odd man out from the following
(C) 116 (d) 114 series: 7,23,47,119, 171, 287.
4. Find missing term of the letter series A, (a) 229 ) 27
CD, GHI, 2, UVWXY. (c) 287 (d) 7
(a) LMNO (b) MNO 12.1f Z = 52 and ACT = 48, then BAT will be
(¢) MNOP (d) NOPQ equal to
5.In a certain code language. ‘253" means (a) 39 (b) 41
‘books are old, ‘546’ means ‘man is old’ (c) 44 (d) 46
and ‘378" means ‘buy good books. What
stands for ‘are’ in that code? 13. The missing term in the series:
E?; g EZ)) Z ABD, DGK, HMS, MTS, ?
. (a) SBL (b) ZKV
6. 1{5 Zil;};({lalss coded as EFMIJ then JAIPUR (¢) XKZ (d) ZBC
(a) JQVSBK (b) QVSKBJ 14. In the sequence, 8, 6, 9, 23, 87, ....... , what
(c) BJQVSK (d) KBJQVS number should come next?
7. The number that comes next in the (a) 174 (b) 226
sequence, 5.2, 4.8, 4.4, 4, .......... s (c) 324 (d) 4249
ga; iz g?) iz 15. Find the missing terms
¢) 3. :
3G 5 ; VvV S
8. If PLAY s coded as 8123 and RHYME PsCGRSETELVIZL
is coded as 49367. What will be code of (a) Y270 (b) X27M
MALE? (¢) X170 (d) X160

ANSWER KEY

1.(b)  2.(c) B(d) 4() 5@ 6.(d 7.(b) 8@k a(a) 10 (d)
L 11.(b) 12.(d) 13.(a) 14.(d) 15.(c)

7\
Number Series, Coding & Decoding & Odd Man Out (1153
N



Direction Test

Cheat Sheet by Anurag Sir

The four major directions that we commonly
know are North, South, East, and West.

In addition to these cardinal directions, we
have also established four wore directions in
between them, known as the intermediate
directions. These intermediate directions are

North-East, North-West, South-East, and
South-West.
N
w E
S
North
North-West i North-East
West < > East
South-West v South-East
South

CONCEPT OF ROTATION AND DEGREE

2

Clockwise Anticlockwise
Mean turn right Mean turn left
Tips to Solve Direction Problems Quickly

1. Mark the Starting and Ending points
clearly using distinct symbols or labels.

2. Pay close attention to left and right turns,
as these change your facing direction.

3. Use a rough diagram to keep track of
distances and directions.

4. Visualize or sketch turns based on the
left-right movement guide above.

5. Avoid confusion by redrawing the path if
needed, especially in multi-step questions.

Direction Basics

QA 90° turn from any wmain direction
(North, South, East, West) wmeans a
shift to a perpendicular direction.
Example: Facing North

— Right turn = East, Left turn = West

O A 45° turn results in ntermediate
directions (Ex; North-East, South-West).
Initial Facing = Left Turn - | Right Turn -
Direction
North West East
South East West
East North South
West South North

Useful Geometry: Pythagoras Theorem

To calculate the shortest distance (displacement)
between two points:

A

BO C
AC? = AB? + BC?
= AC = VAB? + BC?

Used when the path forms a right triangle
(typically after two perpendicular movements).



QUESTIONS

. Anil started walking 5 km towards North, then

he turned left and walked 3 km. Again he turned
left and walked 5 km. Then the total number of
km he walked is [PYQ-Jan., 2025]

(a) 8km (b) 13 km
(c) 3km (d) 5km

. Raju started walking 10 km towards East from

his home. He turned right and walked 5 km to
the South to reach his school. In which direction
is his school from his home? [PYQ-Jan., 2025]

(a) North-East (b) North-West
(c) South-East (d) South-West

. Rahim started from point X and walked straight

5 km East, then turned left and walked straight

2 km and again turned left and walked straight

7 km. In which direction is he from point X ?
[MTP-Jan., 2025]

(b) South-West

(d) North-West

(a) North-East
(c) South-East

. P, Q, R and S are playing a game of carom, P, R

and S, Q are partners. S is to the right of R. If R is

facing West, then Q is facing which direction?
[PYQ-Dec., 2022]

(b) North

(d) West

(a) South
(c) East

. Laxman went 15 km to the north, then he turned

west and covered 10 km. Then he turned south
and covered 5 km, finally turning to east he
covered 10 km. In which direction he is moving

now? [PYQ-May, 2018]
(a) East (b) West
(c) North (d) South

. Manu wants to go to the market. He starts from

his house towards the north and reaches a
crossing after 30 m. He turns towards east, goes
10 m till the second crossing and turns again,
moves towards south straight for 30 m where
the marketing complex exits. In which direction
is the market from his house? [PYQ-Nov., 2018]

(a) North (b) South
(c) East (d) West

Direction Test

7

10.

11.

12.

A man is facing east, then he turns left and goes
10 meters then turns right and goes 5 meters
then goes 5 meters to the south and from there
5 meters to west. In which direction is he from
his original place? [PYQ-May, 2018]
(a) East (b) West

(c) North (d) South

. When a person faces north and walks 25m right

and she turns left and walks 20m and she again
turns right and walks 25m, turns right 25m and
turns right and walks 40m, in which direction is
he now from his Starting point?

[PYQ-]June, 2019]
(b) North-East
(d) South-West

(a) North-West
(c) South-East

. Mr. X walks northwards. After a while, he turns

to his right and a little further to his left. Finally,
after walking 500 meters, he turns to his left
again. In which direction is he moving now?

[PYQ-Dec., 2023]
(a) North (b) South
(c) East (d) West

A man is facing East, then he turns left and goes
to 10 metres then turns right and goes 5 metres
then goes 5 metres to the South and from there 5
metres to the West. In which direction is he from
his original place? [PYQ-Jan., 2025]
(a) East (b) West

(c) North (d) South

Rajni walked 20 m towards the North. Then she
turned right and walks 30 m. Then she turns right
and walks 35 m. Then she turns left and walks 15
m. Finally she turns left and walks 15 m. In which
direction and how many meters is she from the
starting position? [PYQ-May, 2025]
(a) 15 m West (b) 30 m East

(c) 30 m West (d) 45 m East

A and B start moving towards each other from
two places apart. After walking 60 m, B turns left
and goes then 20 m then he turns right and goes
40 m. He then turns right again and comes back
to the road on which he had started walking, if
A and B walk with the same speed, what is the
distance between them now? [PYQ-July, 2021]

(2) 80 m (b) 70 m
(c) 40 m (d) 60 m
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13.

14.

15.

16.

17.

Kamal walks 10 km North, from there he walks 6
km towards South. Then he walks 3 km towards
East. How far and in which direction is he with
reference to starting point? [PYQ-May, 2025]
(a) 5 km North-East
(b) 5 km North-West
(c) 7 km North-East
(d) 5 km South-East
Shweta moved a distance of 75 m towards North
She then turned to her left and walked about 25
m. turned left again and walked 80 m. Finally she

turned to the right at an angle of 45. In which
direction was she moving finally ?

[PYQ-Jan., 2025]
(a) South
(b) South-West
(c) North-East
(d) North-West
Deepika starts walking straight towards East.
After walking 65m, she turns to the left and walks
25m straight. Again she turns to be left and walks
a distance of 40m. At what distance and in which
direction currently she is from the initial point?
[PYQ-June, 2023]
(a) 35.35 min North-East
(b) 35.35 m in South-West
(c) 25 min North
(d) 25 m in West
Mr. X walks 14 km towards north. From there he
walks 8 km towards south. Then he walks 8 km

towards the west. How far and in which direction
is he with reference to his starting point?

[PYQ-Dec., 2023]
(a) 10 km, North-West
(b) 10 km, West
(c) 7 km, East
(d) 7 km, West
Sunitha walked 30m towards the east, took a
right turn and walked 40m, then she took a left

turn and walked 30m. In which direction is she
now from the starting point? [PYQ-Dec., 2023]

(a) North-East
(b) East

(c) South-East
(d) South
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18.

19.

20.

21.

22,

23.

[t is 3 o’clock on a watch, if the minute hand
points towards the North-East, then the hour
hand will point towards the [PYQ-Dec., 2022]

(a) South

(b) South-West

(c) North-West

(d) South-East

One morning, after Sunrise, Vikram and Shailesh
were standing in a lawn with their backs towards
each other. Vikram’s shadow fell exactly towards
left hand side. Which direction was Shailesh
facing? [PYQ-July 2021]
(a) South-West

(b) West

(c) South

(d) South-East

A person is facing towards the North. He moves
70° clockwise direction. Again he is moving 300°

clockwise direction. Now, in which direction is he
presently facing? [MTP-Jan., 2025]
(a) North-West (b) South-East
(c) North-East (d) South-West
Shrikant is facing East and turns 120° in the
clockwise direction and then turns 180° in the

anticlockwise direction. Which direction is
Shrikant facing now? [PYQ-June 2023]

(a) East (b) North-East
(c) North (d) South-West

Read the information given below to answer the
below question;

A, B,C,D,E F G, Hand] are nine houses. C is 2 km East
of B. Ais 1 km North of B and H is 2 km South of A, G
is 1 km West of H while D is 3 km East of G and F is 2
km north of G. I is situated just in the middle of B and
C while E just in middle of H and D.

[MTP-Sept., 2024]

Distance between E and I is

(a) 4 km (b) 2 km

(c) 1 km (d) 3km

Distance between E and G is

(a) 1 km (b) 1.5 km

(c) 2km (d) 5km
24. Distance between A and F is

(a) 3km (b) 1.5 km

(c) 2km (d) 4.5 km

Quantitative Aptitude



ANSWER KEY

1.(b) 2. (o) 3. (d 4.() 5. ()
11. (d) 12.(c) 13. () 14.(b) 15. (a)
21. (b) 22.(c) 23. () 24.(c)

16. (a)

6. (c) 7. (c) 8. (o)

17. (¢) 18. (d)

9. (d)

19. (c) 20. (c)

HINTS & SOLUTIONS

1. (b) Following the directions as given in the
question, we get

P 3 km
B A
5 km 5 km
v
Final Starting
Point Point

Therefore, the total distance covered=5+3 +5
=13 km

2. (c) Following the directions as per the question,
we get

10 km _
Home
O\l;l\‘;}\\ 5 km
\é\as}\\\\
A
School
Therefore, Raju’s school is at South-East

direction from his home.

3. (d) Following the directions as per the question,

we get
N
A:< 7 km >7
W E 2 km
5 km
X Y
S

Therefore, he is moving in the North-West
direction from point X.

4. (b) Given: P, Q, R and S are playing a game of
carom

Direction Test

Since, R is facing West and P, R are partners,
thus P is facing East.

Now, S is to the right of Ri.e., S is facing South.

Also, S, Q are partners.
S

Q

Therefore, Q will be facing North direction.

5. (a) According to the information given, the
directions are:

N _ 10 km
A
5 km
w E
A End _ 15 km
10km |
S
Start

Therefore, Laxman is moving in the East
direction now. Hence, the correct option is (a).

6. (c) Following the directions as per the question,
we get

10m _
N A .
W E 30 m 30 m
S \J
Start Market
(House)

Therefore, the market is in the East direction of
Manu'’s house. Hence, the correct option is-(c).

115
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10. (c);

S
S

S
S
S
S



7.(c) According to the information given, the

\

directions are:

N Skm
- >
10 km 5 km
:5 km v
End
S
Start

Therefore, the man is in the North direction
from his original place.

Hence, the correct option is (c).

. (c) Following the directions as per the question,

we get

North
A

North-West North-East

West < > East

South-West South-East

South

25 m
c——p

20m 4
Y25 m

A ——

25 m

" E

F 40 m

Therefore, she is in the South-East direction
from her starting point.

Hence, the correct option is (c)

9. (d) Following the directions as per the given
data, we get
West N
———
B 1500 m.
ast North W E
North S
7 N
(116

10.

11.

12.

Therefore, he is moving in the West direction
now.

(c) Given that,

A man is facing towards East and moved 10
metres in the left direction from O to A (towards
North). Then, he turned 5 metres from initial A
towards the right. From B, he moved 5 metres
in the South (right side). In last, he turned 5
metres to the West.

Skm
A ” N
5km
10 km [« y L E
M5 km
——Face S

Thus, he is in the North direction from his
original place.

(d) Following the directions as per the question,
we get

30m _

1A
!

20 m 20m| | Final
i

e 1™ Point
Starting :

Point 15 m : 15m
i
v >

15m
Therefore, the distance between the starting

and the final point =30 m + 15 m = 45 m East.

(c) Distance traveled by A on road = 60 + 20 +
40 +20=140m
Required Distance

A— f——— :
............. 60m<B
20m T {20m
pam
40 m

Distance traveled by Bonroad = 60 + 40 =100 m
Required difference = 140 - 100 = 40 m

Hence, option (c) is correct.

Quantitative Aptitude



13. (c) Following the directions as per the question,

14.

15.

we get
B
A
6 km
10 km
yC 3 km > D
4 km
A

Therefore, the distance between the starting and

ending point =+/3* +4% =\/9+16 =25 =5km

Hence, he is 5 km North-East with reference to
starting point.

(b) Shweta started from A, moved 75 m up to B,
turned left and walked 25 m up to C.

She turned left again and moved 80 m from C
to D. Turning to the right at angle 45°, she was
finally moving in the direction DE i.e., North-
West.

Hence, the correct option is (b).

(a) Let Abe the initial point from where Deepika
started to walk then

Following the directions as per question, we
get

D C
525 A 25m
Er§<—40—> B
A ~65-40 ~ 65km

Deepika =25 m
AE =65-40=25m
In right angle AAED

Direction Test

16.

17.

AD = N AE? + DE?
=+/25% + 252
—+/2x25?

—25v2 =25x1.414=35.35m

Therefore, Deepika is at 35.35 m North-East
direction from her initial point.

(a) Following the directions as per question, we
get

B N
8km | |14 km
ol 1
8 km A
S
By using Pythagoras theorem
In AACD

AD=NCD? + Ac? {H?=P?+ B}

AD=+/8% +6*

=/64+36 =+/100

=10

.. He is 10 km in direction of North-West.

(c) Let S be the starting point of Sunitha, then

Following the directions as per question, we
get

East N
.. 30m |South
S Tl PO south-East
\‘\f‘\?m/(S'E) w E
Y e
30m S

18.

Therefore, Sunitha is at the South-West position
from her starting point.

(d) According to question, we have




19.

North

A
North-West North-East
West < > East
South-West South-East
v
South
North-East
90° degrees
South-East

At 3 o’clock, the angle between the minute and
the hour hand is 90 degrees. Now, according to
the question, the minute hand points towards
the North-East.

Therefore, when we move clockwise at an angle
0f 90 degrees, the hour hand will point towards
the South-East direction.

Hence, the correct option is (d).

(c) We know, Sun rises in the East.

It is given that “one morning after sunrise”,
therefore, we will mark the Sun in the East
direction in the below diagram.

(Facing North)

_ Vikram's Shailesh Vikram
~ towards west Shailesh
(Facing North)

When the Sun is in the East direction, shadow
of an object falls in the West.

It is given that Vikram'’s shadow falls towards
left hand side.

This means Vikram’s left hand side should be
West direction.

(115)
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Therefore, Shailesh is facing the South direction.

Hence, the correct option is (c) i.e. South.

20. (c) Following the directions are per the

question, we get

North
North-West k North-East
West < » East
South-West South-East
South
North Face
10° 4'N-E

/
—L\/,
709

/
/7
/

/I 200

4
X

Therefore, he is presently facing the North-East

direction.

21. (b) Following the directions as per question,
Facmg
180°

Therefore, Shrikant is
direction now.

we get

facing North-East

Quantitative Aptitude



22. (c) According to given data, we have

H E
1 km 1km 1km

Therefore, the distance between E and I is 1 km.

23. (c) Clearly, from the above figure, we conclude
that the distance between E and G is 2 km.

24. (c) Clearly, from the above figure, we conclude
that the distance between A and F is 2 km.

2 O 33

Direction Test



Chapter Wrap-up Test

Ready to test your knowledge?

You've got 15 questions and 20 minutes - go
for it!

1.

\

Suresh starts from a point, walks 2 miles

] 1
towards south, turns right and walks 1;

miles, turns left and walks 1/2 miles and
then he turns back. What is the direction
he is facing now?

(a) East (b) West
(¢) South (d) North
. Seeta starts from a point, walks 2 km

towards north, turns towards her right
and walks 2 km, turns right again and
walks. What is the direction she is facing
now?

(a) North (b) South
(c) West (d) East
. Anil started walking 5 km towards North,

then he turned left and walked 3 km.
Again he turned left and walked 5 km.
Then the total number of km he walked (s

(a) 8 km (b) 13 km
(c) 3 km (d) 5 km

.On walking 2 km West from her office,

Sneha turned to her left and covered 4
km. From there, she turned towards East
and travelled 3 km. Again she turned to
West direction and walked for 1 km where
she reaches to her house. In which direction
her house is with respect to her office?
(a) East

(b) South

(¢) North

(d) South-East

. Sumit started from point A and walked

10 km East to point B, then turned to
North and walked for 3 km to point C
and then turned West and walked for 12
km to point D, then again turned South
and walked for 3 km to point E. In which
direction is he from his start point?

(a) East (b) North
(¢). West (d) South
7\
(120

o.

q.

10.

11.

P, Q, R and S are playing a game of carom.
P,Rand S, Q are partners. S is to the right
of R. If R is facing West, then Q is facing
which direction?
(a) South

(¢) East

(b) North
(d) West

.Y is in the east of X which (s in the north

of Z. If P is in the south of Z, then in which
direction of Y is P?

(a) North
(¢) South-East

(b) South
(d) South-West

. One day Ram left home and bi-cycled 10

km southwards, turned right and travelled
5 km and turned right and went 10 km
he turned left and went 10 km. How many
kilometers does he has to cycle to reach his
home straight?

(a) 10
(c) 20

(b) 15

(d) 25

A walks 3 km northward and then he
turns left and goes 2 km. He again turns
left and goes 3 km. He turns right and
walks straight. In which direction is he
walking now?
(a) East

(¢) North

(b) West
(d) South
Raju started walking 10 km towards East
from his home. He turned right and walked

5 km to the South to reach his school. In
which direction is his school from his home?

(a) North-East
(b) North-West
(¢) South-East
(d) South-West
A man is facing West. He turns 45* in the
clockwise direction and then another 180’
in the same direction and then 270° in the

anticlockwise direction. In which direction
is he facing now?

(a) South - West
(c) West

(b) North - West
(d) South

Quantitative Aptitude



12. Madhuri moved a distance of 75 m

towards North. She then turned to her
left and walked about 25 m, turned left
again and walked 80 m. Finally she turned
to the right at an angle of 45°. In which
direction was she moving finally ?

(a) South-East

(b) South-West

(¢) North-West

(d) North-East

13. A man starts from a point, walks 8 km

towards North, turns right and walks 12
km, turns left and walks 7 km turns and
walks 20 km towards South, turns right
and walks 12 km. In which direction is he
from the starting point?

14.

1s.

Ankita is facing the East direction. She
turns 120° in the clockwise direction
and then turns 180° in the anticlockwise
direction. Which direction is she facing
now?

(a) East
(¢) North-East

Read the information given below to
answer the below question;

There are 9 houses A, B, C, D, E, F, G, H
and | such that C is 2 km East of B. A (s
1 km north of house B, G is 1 km west
of house H and house H is 2 ki South of
house A. While house D (s 3 km East of G
and F is 2 km North of D. Also, house [ is
situated just in the middle of house B and
C whereas house E is just in the middle of

(b) West
(d) South-East

(a) North house H and D.
(b) South What is the distance between A and R?
(c) West (a) 1 km (b) v2 km
(d) East (¢) 2 km (d) V3 km
ANSWER KEY
VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV .
1.(d) 2.(b) 3. (b) 4. (b) 5. (¢) 6. (b) 7. (d) 8. (b) q.(b) 10.(c) §
11.(a) 12.(b) 13.(b) 14.(c) 15.(b) §
2 O B3
~ \

Direction Test
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Seating Arrangements

Cheat Sheet by Anurag Sir

Process of making an arrangement of a group
of people to sit according to a pre-planned
manner.

Q Linear arrangement: Here, the arrange-
ment of the people is linear i.e. you have
to arrange them in a line.

(a) When the direction of face (s wnot
mentioned: In this case, we take the
directions our self as base and the
diagram will be as follow.

Face
)
| | | | |
I I I I I
Left Right
A B C D E

(b) When the direction of face is towards

you and the diagram will be as follow:
| | | | |
| | | | |
Right Left
A B D E

O Double row arrangement: There will be
two group of persons. Here, we arrange
one group in one row and the other group
in other row. The people in these rows

normally face each other.

Right Left
A B C
P Q R

Left Right

Q Circular arrangement: In this type of
arrangement, people or objects are
arvanged in a circle or around a round
table. The main aspects to consider are:

Right < Left

Left Right

Right Left

Left < Right

1. Moving to the left follows a clockwise
direction.

2. Moving to the right follows an anti-
clockwise direction.

& The llustration  represents  four
individuals, but the directional rules
remain the same regardless of the
number of people.

@ Forrectangular and sequential arrange -
ments, directions are considered
similarly to those used in a two-row
sequence.



QUESTIONS

Linear Arrangement

1. Five friends A, B, C, D and E are sitting in a row

facing East. A is sitting between C and D. B is
second to the left of C. Who is sitting at the South

end? [PYQ-Jan, 2025]
(a) B (b) E
(c C (d D

.P,Q R, Sand T are sitting in a line facing West.

P and Q are sitting together. R is sitting at the
South end and S is sitting at North end. T is
the neighbour of Q and R. Who is sitting at the

middle? [PYQ-Dec., 2022]
(a) P (b) Q
(c R (d) S

. Six persons M, N, O, P, Q and R are sitting in two

rows with three persons in each row. Both the
rows are in front of each other. Q is not at the
end of any row. P is second to the left of R. O is
the neighbour of Q and diagonally opposite to P.
N is the neighbour of R. Who is in front of N?

[MTP-Sep., 2024]
(@ R (b) Q
(c) P (d) M

. A, B R X SandZ are sitting in a row. S and Z are

in the centre. A and P are at the ends. R is sitting
to the left of A. Who is to the right of P?

[MTP-Dec., 2023]
(@) A (b) X
(S (d) Z

. Seven friends O, P, Q, R, S, T and U are watching

movie sitting in a row. S is sitting at one extreme
end. Q is sitting second to the right of S. P is sitting
between O and Q. Both U and O are not sitting at
extreme end. R is sitting immediate left to T. Who
is sitting in the middle? [PYQ-Dec., 2023]
(@) O (b) P

(c) Q (d U

. Study the following information carefully and

answer the questions given below.

Six friends A, B, C, D, E and F are sitting in a row
facing towards North. C is sitting between A and
E. D is not at the end. B is sitting at immediate
right of E. F is not at the right end but D is sitting
at 3rd left of E.

Seating Arrangements

Which of the following is sitting to the left of D?
[PYQ-Dec., 2022]

(@ F (b) C

(c) E (d) A

. Six friends A, B, C, D, E and F are sitting in a row

facing towards North. C is sitting between A and
E. D is not at the end. B is sitting at immediate
right of E. F is not at the right end but D is sitting
at 3rd left of E.

How many persons are there to the right of D?
[PYQ-Dec., 2022]

(b) Two

(d) Four

(a) One
(c) Three

Direction: Study the following information carefully
and answer the questions given below.

A, B, C, D, E, Fand G are sitting in a row facing North :
(1) Fis to the immediate right of E.
(2) Eis 4th to the right of G.
(3) Cis the neighbour of B and D.
(4) Person who is third to the left of D is at one of

10.

11.

the ends. [MTP-Sep., 2024]
. Who are the neighbours of B?

(a) Cand D (b) Cand G

(c) Gand F (d) Cand E

. What is the position of A ?

(a) BetweenEand D (b) Extreme left

(c) Centre (d) Extreme right
Who are the left to C?

(a) Only B (b) G,Band D

(c) Gand B (d) D,G,Fand A

Five players named as A, B, C, D and E are sitting

on a bench, facing South and are waiting to be

interviewed by a selector. The person C is an

immediate neighbour of both A and B. The person

A is the fourth person from the right end. If E is

to the right of B, then where is E sitting?
[PYQ-June, 2024]

(a) Fifth from the right end

(b) Fourth from the right end

(c) Fifth from the left end

(d) Fourth from the left end

(1/2.23
-



12. Six friends A, B, C, D, E and F are sitting in a row
facing towards North. C is sitting between A
and E. D is not at the end. B is sitting at
immediate right of E. F is not at the right end
but D is sitting at 3rd left of E. Who is at the
immediate left of C? [PYQ-Dec, 2023]

(a) A
(b) E
(c) EitherEor A
(d) Cannot be determined
13. Five persons are sitting on a bench to be photo
graphed, S is to the left of N and to the right of
B. M is to the right of N. R is between N amd M .
Who is sitting immediate right to R.
[PYQ-Sept, 2023]
(b) N
(d) S

(@) B
(c) M

14. Study the following information carefully and
answer the questions given below. Six friends A,
B, C, D, E and F are sitting in a row facing towards
North. Cis sitting between A and E. D is not at the
end. B is sitting at immediate right of E. F is not
at the right end but D is sitting at 3rd left of E.

How many persons are there to the right of D?
[MTP-Sept 2025]

(a) One (b) Two
(c) Three (d) Four
15. Which of the following is sitting to the left of D?
(@) F (b) C
(c) E (d) A
16. Who is at the immediate left of C?
(@) A
(b) E

(c) EitherEor A
(d) Cannot be determined
17. Five Friends are sitting on a bench. A is to the left

of B but on the right of C, D is to the right of B but
on the left of E. Who are at the extremes?

[MTP-Jan 2025]

(a) A B (b) A, D
(¢).C E (d) B,D
~ \
(124\
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Directions to solve:

(i) 8 personsE, E G, H,1,], K, and L are seated around
a square table two on each side.

(ii) There are three ladies who are not seated next
to each other.

(iii) J is between L and F.
(iv) G is between I and F.
(v) H, alady member, is second to the left of ].

(vi) F a male member, is seated opposite to E, a lady
member.

(vii) There is a lady member between F and L.
[MTP-May 2025]
18. Who among following is to the immediate left of

F?
(@) G (b) I
(c) ] (d) H
19. How many persons are seated between K and F?
(@)1 (b) 2
(c) 3 (d) 4
20. Who among the following are three lady
members?
(a) EHJ] (b) EFG
(c) EHG (d) CHJ

In an exhibition, seven cars of different companies -
Cadillac, Ambassador, Fiat, Maruti, Mercedes, Bedford,
and Fargo are standing facing east in the following
order:

1. Cadillac is next to the right of Fargo.

2. Fargo is fourth to the right of Fiat.

3. Maruti car is between Ambassador and Bedford.
4

. Fiat, which is third to the left of Ambassador; is
at one end.

21. Which of the cars are on both sides of the Cadillac
car? [MTP-May 2025]
(a) Ambassador and Maruti
(b) Maruti and Fiat
(c) Fargo and Mercedes
(d) Ambassador and Fargo
22. Which of the following statement is correct?
(a) Maruti is next left of Ambassador.
(b) Bedford is next left of Fiat.
(c) Bedford is at one end.
(d) Fiat is next second to the right of Maruti

Quantitative Aptitude



Read the following information carefully and then
answer the questions.

Six friends A, B, C, D, E and F are sitting on a bench,
facing towards North.

L

II.
[II.
IV.
V.
VL
VIL
VIII.
23.

24.

25.

A is sitting next to B.

C is sitting left to D.

D is not sitting with E.

E is on the left end of the bench.

C is third position from right.

Ais on the right side of B and to the right side of E.
A and C are sitting together.

F is sitting Right of D. [MTP-Jan 2025]
At what position A is sitting?

(a) Between B and C

(b) Between D and C

(c) Between Eand D

(d) Between Cand E

What is position of B?
(a) Second from right
(b) Centre

(c) Extreme left

(d) Second from left

What is position of D?
(a) Extreme from left
(b) Extreme right

(c) Third from left
(d) Second from right’

26.

27.

28.

29,

Circular Arrangement

Five persons A, B, C, D and E are sitting in a circle
facing centre. C is sitting immediate left of E. A is
sitting between E and D. Who is sitting between

B and A? [PYQ-Jan., 2025]
(a) D (b) C
(c) E (d) B

Shyam, Sathish, Aman and Pavan are playing
cards. Amar is to the right of Sathish, who is to
the right of Shyam. Who is to the right of Amar?
[MTP-Dec. 2023]
(a) Satish (b) Amar
(c) Pavan (d) Shyam
PQ R,S, T, U, Vand W are sitting round the circle
and are facing the centre: P is second to the right
of T who is the neighbour of R and V. S is not the
neighbour of P. V is the neighbour of U. W is not
between S and W. W is not between U and S.

Which one is immediate right to the V?
[MTP-May, 2025]

(b) U

(d) T

(@) P
() R
Five students are standing in a circle. Abhinav is

between Alok and Ankur. Apurva is on the left of
Abhishek. Alok is on the left of Apurva.

Who is sitting next to Abhinav on his right?
[MTP-Jan 2025]

(b) Ankur
(d) Alok

(a) Apurva
(c) Abhishek

ANSWER KEY
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(€ 12.(@) 13. (¢) 14.(d) 15. (a)
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HINTS & SOLUTIONS

1. (d) Given; Five friends A, B, C, D and E are sitting

in a row facing East.

Also, Aissittingbetween Cand D and Bis second
to the left of C, thus the final arrangement will
be;

o > O m W

Therefore, D is sitting at the south end.

. (b) Given; P, Q, R, S and T are sitting in a line

facing West.

Since, P and Q are sitting together, R is sitting at
the South end and S is sitting at North end & T is
the neighbour of Q and R thus the arrangement
will be;

- O T W

Therefore, Q is sitting at the middle.

. (b) As per given information,

For row 1:

Pis second to the left of R and N is the neighbour
of R. As we know there are three persons in
each row, so P and R will be at extreme ends.

ie., P N R
For row 2:

O is the neighbour of Q and diagonally
opposite to P. Q is not at the end of any row. So,
arrangement will be:

ie. M Q O
Thus, it is clear that Q is facing N.

. (b) According to question, we have

A and P are at the ends & R is sitting to the left
of Ai.e,

e RA

Now, S and Z are in the centre i.e.,
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P__ S/Z Z/S R A

Thus, the final arrangement will be;
P X S/Z Z/)S R A

Hence, X is sitting to the right of P.

. (b) According to question, we have

S is sitting at one extreme end i.e.,

Since, Q is sitting second to the right of S thus S
cannot be at extreme right i.e.,

S__Q

Now, P is sitting between O and Q i.e,,

S__ QPO
Also, Both U and O are not sitting at extreme
end & R is sitting immediate left to T.

Therefore, the final arrangement is;
SUQPORT
Hence, P is sitting in the middle.

. (a) According to the information,

Cis sitting between Aand Ei.e, ACE ‘or ECA
B is sitting at immediate right of Ei.e., ACE B
D is sitting at 3rd left of Ei.e, DACEB

Since, F is not at the right end and D is not at the
end thus the final arrangement is:

FDACEB
Therefore, F is sitting to the left of D.

. (d) According to the information,

Cis sitting between Aand Ei.e, ACE ‘or ECA
B is sitting at immediate right of Ei.e, ACEB
D is sitting at 3rd left of Ei.e, DACEB

Since, F is not at the right end and D is not at the
end thus the final arrangement is:

FDACEB
Therefore, there are 4 persons to the right of D.

. (d) According to given information,

The arrangement will be:
AFGDCBE
Therefore, C and E are the neighbours of B.

9. (b) Clearly, A is at the extreme left.
10. (d) Clearly, A, F, G and D are to the left of C.

Quantitative Aptitude



11.

12.

13.

14.

15.
16.
17.

(c) According to question,

Five players named as A, B, C, D and E are sitting
on a bench, facing South.

Since, A is the fourth person from the right end
ie,
Right Left
A

Now, C is an immediate neighbour of both A

and B thus
Right Left
B C A

Also, E is to the right of B therefore the final
arrangement is:

E B CAD

Hence, E is to the fifth from the left end.

(a) According to the information,

Cis sitting between Aand Ei.e, ACE ‘or ECA
B is sitting at immediate right of Ei.e, ACEB
D is sitting at 3rd left of Ei.e, DACEB

Since, F is not at the right end and D is not at the
end thus the final arrangement is:

FDACEB

Therefore, A is to the immediate left of C.

(c) According to question, the arrangement will
be;
B S N R M

Therefore, M is sitting immediate right to R.

(d) According to the

arrangement will be;
Position 1 2 3 4 5 6

Person F D A C E B
Therefore, A, C, E and B are right of D.

Hence, 4 persons are there to the right of D.

given condition,

(a) Clearly, F is sitting to the left of D.
(a) Clearly, A is at the immediate left of C.

(c) According to given condition, the
arrangement is;

C A B D E

Therefore, C and E are sitting at the extremes.

Seating Arrangements

18.

19.

20.

21.

7272
23.

24.

25.

26.

(c) From the given condition, we have
K E-
| |
I !
H™ —+ -1
LT -G~
| |
! I
J F

Where, negative sign represents that the person
is a female and positive sign represents that the
person is male.

Therefore, ] is to the immediate left of F.

(c) Clearly, from the image, 3 persons are
between K and F.

(c) Clearly, from the image, E, G and H are the
ladies.

(c) The arrangement from left to right (positions
1to 7):

> Fiat

+——— Bedford
— Maruti
e—> Ambassador
—> Forgo
—> (Cadillac
—> Mercedes

Therefore, Cadillac has Fargo on the left and
Mercedes on the right.

(a) Clearly, Maruti is next left of Ambassador.

(a) According to given condition, the arran-
gement will be;

E B A C€C D E

Therefore, A is sitting between B and C.

(d) Clearly, from the given arrangement, B is
second from the left.

(d) Clearly, from the given arrangement, D is
sitting second from the right.

(a) Given; Five persons A, B, C, D and E are
sitting in a circle facing centre

Also, C is sitting immediate left of E and A
is sitting between E and D, thus the final
arrangement be;

(1/2;)
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E A

Therefore, D is sitting between B and A.

27. (c) According to question, we have

Amar is to the right of Sathish, who is to the
right of Shyam.

Therefore, the arrangement will be;
Pavan

Shyam Amar

Sathish
Hence, Pavan is to the right of Amar.

28. (d) According to question, we have
e Pissecond to the right of T

e Tisthe neighbor of Rand V

¢ Sisnot the neighbor of P /
e Vis the neighbor of U

e (QisnotbetweenSand W

e Wisnotbetween Uand S
U

T P
R

Therefore, T is to the immediate right of V.
29.(d) According to given condition, the

arrangement is;
Abhishek Apurva
Ankur Alok
Abhinav

Therefore, Alok is sitting next to Abhinav on his
right.

2 O 33
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Chapter Wrap-up Test

(¢) R
(d) Cannot be determined.

7.A, P, R, X, S and Z are sitting in a row.
S and Z are in the centre. A and P are at

Ready to test your knowledge?

You've got 15 questions and 20 minutes - Go
for it!

1. Five distinct stations, A to E, in a row are

there where A is to the north of B and E
is to the south of C and north of A, B is to
the north of D. Which of the stations is in

the ends. R is sitting to the left of A. Who
is to the right of P?

the middle? () A (b) X
(4)D ®) B ) &
(c) A (d) E 8. Five boys A, B, C, D and E are sitting in a

. There are five different houses, A to E, in a
row. A is to the right of B and E is to the

row. A is to the right of B and E is to the
left of B but to the right of C. A is to the
left of D. Who is second from the left end?

left of C and right of A, B is to the right (a) D b A

of D. Which of the houses is in the middle?

(@) A b) B (¢c) E (d) B

a

© ¢ (d) D a. Shyam, Sathish, Aman and Pavan are

. Five students A, B, C, D and E are standing
in a row. D is on the right of E, B is on the
immediate left of E but on the immediate
right of A. D is on immediate right of C.
The student in the middle is

(a) B (b) A

(o ¢ (d) E

. Five boys A, B, C, D and E are sitting in a
row. A is to the right of B and E is to the

10.

playing cards. Amar is to the right of
Sathish, who is to the right of Shyam. Who
is to the right of Amar?

(a) Satish (b) Amar
(¢) Pavan (d) Shyam

P, Q, R, S and T are sitting in a line facing
West. P and Q are sitting together. R is
sitting at the South end and S is sitting at
North end. T is the neighbour of Q and R.
Who s sitting at the middle?

left of B but to the right of C. A is to the (a) P b Q
left of D. Who s second from the left end? () R ) s
(a) D (b) A o
() E () B 11. A, B, C, D and E are sitting on a bench. A

. Five friends P, Q, R, S and T are sitting in
a row facing North. Here, S is between T
and Q and Q is to the immediate left of
R. P (s to the immediate left of T. Who (s
in the midd(e?

(a) S () T

(c) Q (d) R

. Five friends P, Q, R, S, and T are sitting
in a circle facing the center. T is sitting
between Q and R. S is sitting to the
immediate left of R. P is sitting between
Q and S. Who is sitting to the immediate
right of Q?

(a) S

by P

Seating Arrangements

12.

is sitting next to B, C is sitting next to D, D
is not sitting with E who is on the left end
of the bench. C is on the second position
from the right. A is to the right of B and
E. A and C are sitting together. In which
position A is sitting between?

(a) C and D (b) D and E
(¢) B and C (d) B and D

Five girls are sitting on a bench to be
photographed. Seema is to the left of Rani
and to the right of Bindu. Mary is to the
right of Rani. Reeta is between Rani and
Mary. Who is sitting immediate right to
Reeta?

(a) Seema
(¢) Bindu

(b) Rani
(d) Mary

(1/23)
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13.

14.

Four Indian A, B, C and D and four
Chinese E, F, G and H are sitting in a circle
around a table facing the each other in the
conference. No two Indians or Chinese are
sitting side by side, C who is sitting between
G and E is facing D, F is between D and A
and facing G, H is to the left of B. Who is
sitting left to A?

(a) E (b) F
(c) G (d) H

Six girls, named P, Q, R, S, T, and V, are
seated in a circle, all facing the center.
The following statements are given:

1. T is not seated between Q and S

but instead, between two other
individuals.

2. P is positioned immediately to the

1s.

Which of the following statements is not
true?

(a) V is seated just to the right of P.

(b) T is seated just to the right of V.

(¢) R is positioned second to the left of T.
(d) P is seated second to the right of R.

A to H are seated in a straight line facing

North. C sits fourth left of G. D sits second
to right of G.

Only two people sit between D and A. B
and F are immediate neighbours of each
other. B is not an immediate neighbour of
A. H is not neighbour of D.

How many persons are seated between A
and E?

left of V. (a) One (b) Two
3. R is located four seats to the right of P. (¢) Three (d) Four
ANSWER KEY
& K
1@ 2@ ) 4@ Ss@ 6®) 7.0 8@ 9@ 100
| 11.(c) 12.(d) 13.(a) 14.(c) 15.(a) |
0 O 303
>\
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Blood Relation

Cheat Sheet by Anurag Sir

Some Important Relations

Q Children of same parent: Siblings

0 One’s husband or Wife: Spouse
® Relatives on Mother’s side: Maternal
& Relatives on Father’s side: Paternal
Q Mother’s or father’s father: Grandfather

(Maternal grandfather/Paternal grand-
father)

O Mother’s or father’s mother: Grandmother

(Maternal grandmother/Paternal grand -

mother)

Mother’s or father’s brother: Uncle

Mother’s or father’s sister: Aunt

Q Wife’s father or husband’s father: Father-
in-law

Q Wife’s wmwother or husband’s
Mother-in-law

(M

mother:

Q Son’s Wife: Daughter-in-law

(]

Daughter’s husband: Son-in-law

O Husband’s or Wife’s brother: Brother-in-
l[aw

Husband’s or Wife’s sister: Sister-in-law
Brother’s or Sister's daughter: Niece
Brother’s or Sister’s son: Nephew

U 0D0Do

Uncle’s or Aunt’s son or daughter: Cousin
or first cousin

(M

Son or Daughter of the first cousin: Second
cousin

Q Father of grandfather or Father of
grandmother: Great grandfather

Q Mother of grandfather or Mother of
grandmother: Great grandmother

Family Tree

A Family Tree is a diagrammatic representation
of relationships among members of a family,
often spanning multiple generations.

Symbols Representation

+ Male
— Female
Torl One generation gap

= OF = Same generation
= Husband/wife

Different generations:

Grandmother, Grandfather, Maternal grandfather,
Maternal grandmother

Generation 1

1

Mother, Father, Uncle, Aunt, Maternal Uncle,
Maternal Aunt

Generation 2

l

‘ Self, Sister, Sister-in-law, Brother, ’

Brother-in-law, Cousin

Generation 3

1

‘ Son, Daughter, Nephew, Niece ’

Generation 4




QUESTIONS

. Pointing to a photohraph, Rajesh said, “He is

Aarav and he is the son of the only daughter of

the father of my brother”, how is Rajesh related

to the Aarav referred in the photograph?
[PYQ-May, 2025]

(b) Brother

(d) Maternal uncle

(a) Nephew
(c) Father

. Eisthe son of A. D is the son of B. E is married to

C. Cis B’s daughter. How is D related to E?
[MTP-Sep., 2024]

(b) Uncle
(d) Brother-in-law

(a) Brother
(c) Father-in-law

. X and Y are the children of A. A is the father of X

but Y is not his son. How is Y related to A?
[MTP-Dec., 2023]

(a) Son (b) Daughter
(c) Sister (d) Brother

. Cis sister of B, D is father of A. A is brother of B.
D and E are married couple. How is C related to
E? [PYQ-Jan., 2025]
(a) Son (b) Daughter
(c) Mother (d) Father

. B is daughter of A. C is brother of B. C is the only
son of D. C and E are married couple. F is the only
son of E. Then how is F related to A?

[PYQ-Jan., 2025]

(a) Father (b) Grandson
(c) Brother (d) Uncle

. If X is brother of son of Y’s son, then how is X
related to Y? [MTP-Dec., 2023]
(a) Brother (b) Cousin
(c) Grandson (d) Son

. Given that X is mother of Y. Z is son of X. A

is brother of B. B is daughter of Y. Who is
grandmother of A? [PYQ-]Jan., 2025]

(@Y (b) X
(c) A (d) B
8. A is the sister of B. B is the brother of C, C is the
son of D. How is D related to A? [MTP-Dec., 2023]
(a) Son (b) Mother
(c) Daughter (d) Uncle
¥\
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9.

10.

11.

12

13.

14.

L is wife of N, P is son of N, K is brother of N and

father of O. What is the relationship of P and 0?
[PYQ-Jan., 2025]

(b) Uncle

(d) Nephew

Q’s mother is sister of P and daughter of M. S is

daughter of P and sister of T. How is M related to

T? [MTP-Sept., 2023]

(a) Father

(b) Grandmother

(c) Grandfather or Grandmother

(d) Grandfather

Given that

1. Ais mother of B.

2. Cisson of A.

3. Dis brother of E.

4. Eisdaughter of B.

(a) Brother
(c) Cousin

The grandmother of D is [MTP-Jan, 2025]
(@) A (b) B
(c) C (d) E

. All the six members of a family namely A, B, C, D,

E and F are travelling together. B is the son of C
but C is not the mother of B. A and C are married
couple. E is the brother of C. D is the daughter of
A. F is the brother of B.

How many male members are there in the family?
[MTP-Sept., 2024]

(@)1 (b) 2

(c) 3 (d) 4

A family has a man, his wife, their four sons and

their wives. The family of every son also has 3

sons and one daughter. Find out the total number

of male members in the whole family?
[MTP-May., 2025]

(a) 4 (b) 8

(c) 12 (d) 17

Ram and Mohan are brothers; Shankar is

Mohan’s father. Chhaya is Shankar’s sister.

Priya is Shankar’s niece. Shubhra is Chhaya’s

granddaughter. Then Ram is Shubhra’s

[PYQ-Nov., 2018]
(b) Uncle

(d) Nephew

(a) Brother
(c) Cousin

Quantitative Aptitude



15.

16.

17.

18.

19.

20.

Pointing to the old man Kailash said “his son is
my son’s uncle! How is Kailash related to an old
man? [PYQ-Jun. 2019]
(a) Brother

(b) Either son or son in law

(c) Father

(d) Grand father

A reads a book and finds the name of the author

familiar. The author ‘B’ is the paternal uncle of C.

C is the daughter of A. How is B related to A?
[PYQ-May 2018]

(a) Brother (b) Sister

(c) Father (d) Uncle

If “A #B” means A is father of B, “A * B” means A
is brother of B, “A @ B” means A is mother of B,
then which of the following is correct about G @T
#P? [PYQ-May, 2025]
(a) Gis motherof P (b) Pis father of T

(c) Tissonof G (d) Pisbrother of T

Anita is the niece of Prateek’s mother. Anita’s
mother is Prateek’s aunt. Rohan is Anita’s
mother’s brother. Rohan’s mother is Anita’s
grandmother. From this information, deduce the
relationship between.

Anita’s mother.

[PYQ-Dec. 2022]
(b) Mother
(d) Sister
Read the following information and answer the
questions given below:

Rohan’s mother is

(a) Aunt
(c) No relation

Anita is the niece of Prateek’s mother. Anita’s

mother is Prateek’s aunt. Rohan is Anita’s

mother’s brother. Rohan’s mother is Anita’s

grandmother. From this information, deduce the

relationship between.

Prateek’s and Anita’s mother are .
[PYQ-Dec. 2022]

(a) Cousin sister (b) Sister-in-law

(c) Friends (d) Sisters

Read the following information and answer the

questions given below:

Anita is the niece of Prateek’s mother. Anita’s
mother is Prateek’s aunt. Rohan is Anita’s
mother’s brother. Rohan’s mother is Anita’s
grandmother. From this information, deduce the
relationship between.

Blood Relation

21.

22,

23.

24.

25.

Rohan is Prateek’s .

[PYQ-Dec. 2022]
(a) Brother (b) Brother-in-law
(c) Uncle (d) Cousin Brothers

Shobha is the niece Of Ashish. Ashish’s mother is
Priya. Kamla is Priya’s mother. Kamla’s husband
is Hari. Krishna is the mother-in-law of Hari. How
is Shobha related to Hari?  [MTP-May, 2025]
(a) Daughter

(b) Great Grand daughter

(c) Grandniece

(d) Great Grandson’s daughter

Pointing to a boy in a photograph, Neena said, “He
is the son of my grandmother’s only daughter”.
How is Neena related to the boy?

[MTP-May, 2025]
(a) Mother (b) Aunt
(c) Grand Mother (d) Sister

Pointing to a lady, a man said, “The son of her only
brother is the brother of my wife”. How is lady is

related to man? [MTP-Jan., 2025]

(a) Mother’s sister

(b) Grandmother

(c) Sister of father-in-law

(d) Maternal Aunt

A family has a man, his wife, their four sons and

their wives. The family of every son also has 3

sons and one daughter. Find out the total number

of male members in the whole family?
[MTP-]Jan., 2025]

(b) 8

(d) 17

(a) 4
(c) 12
Read the following information and answer the
question

‘A + B’ means ‘A is the daughter of B’.
‘A x B’ means ‘A is the son of B’.
‘A - B’ means ‘A is the wife of B’.

If P x Q - S, which of the following is true?
[MTP-]Jan., 2025]

(a) Sis wife of B

(b) Sis father of P

(c) Pisdaughter of Q

(d) Qs father of P

(133)
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Direction (Q26-27): Read the following information.

26.

757/

28.

29,

30.

31.

[. In a family six members A,B,C, D, E and F,
there are two married couples.

II. D is the Grand mother of A and mother of B.

III. Cis wife of B and mother of F

IV. Fis grand daughter of E [MTP-Jan., 2025]

Whois C to A?

(a) Daughter

(b) Grandmother

(c) Mother

(d) Cannot be determined

How many male members are in the family ?

(a) Two

(b) Three

(c) Four

(d) Cannot be determined

A and B both are children of C. If C is the mother

of A, Ais the son of C but B is not the daughter of

C, then how are A and B mutually related?
[MTP-June, 2023]

(a) Ais the brother of B

(b) Ais the nephew of B

(c) Aisthe sister of B

(d) Ais the cousin of B

A husband and wife had five married sons and

each of these had four children. How many

members are there in the family?
[MTP-June, 2023]

(a) 50 (b) 40

(c) 32 (d) 36

Pointing to the lady in the photograph , Seema

said, “Her son’s father is the son-in-law of my

mother” How is Seema related to the lady?
[MTP-June, 2023]

(a) Sister

(b) Mother

(c) Cousin

(d) Aunt

Ais B’s brother. C is D’s father. E is B’s mother. A

and D are brothers. How is E related to C?
[MTP-June 2023]

(a) Sister

(b) Sister-in- law

(c) Niece

(d) Wife
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32.

33.

34.

35.

36.

A is B’s brother,; C is A’'s mother, D is C’s father, E
is B’s son. How is B related to D?

[MTP-June 2023]
(a) Son (b) Granddaughter
(c) Grandfather (d) Great Grandfather

A is the mother of D and sister of B. B has a
daughter C who is married to F. G is the husband
of A. How is G related to D? [MTP-June 2023]
(a) Uncle (b) Husband

(c) Son (d) Father

P and Q are brothers. R and S are sister. P’s son
is S’s brother. How is Q related to R?

[MTP-June 2023]
(a) Uncle (b) Brother

(c) Father (d) Grandfather

Pointing out to a photograph, a man tells his
friend, “She is the daughter of the only son of my
father’s wife.” How is the girl in the photograph
related to the man? [MTP-June 2023]
(a) Daughter (b) Mother

(c) Cousin (d) Sister

A party consists of grandmother, father, mother,
four sons and their wives and one son and two
daughters to each of the sons. How many females
are there is all? [MTP-June 2023]
(a) 14 (b) 16

(c) 18 (d) 24

Study the following information carefully

A.
B.
G
D.
37.

38.

39.

A3P means A is the mother of P
A4P means A is the brother of P
A9P means A is the husband of P
A5P means A is the daughter of P

Which of the following means that K is the
mother-in-law of M?

[MTP May, 2025]
(a) MON3K4] (b) MON5K3]J
(c) K5]9M3N (d) K3J9N4M
In the expression F$ D % K @ H * R, how is D
related to R?
(a) Father (b) Mother
(c) Sister (d) Father in law
In the expression A% B @ K* H % P, how is B
related to P?
(a) Aunt
(c) Uncle

(b) Cousin
(d) Daughter
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ANSWER KEY

2. (d)
12. (d)

3. (b)
13. (d)
23. (0
33. (d)

4. (b)
14. (b)
24. (d)
34. (a)

22. (d)
32. (d)

5. (b)
15. (b)
25. (b)
35. (a)

6. (c)
16. (a)
26. (c)
36. (a)

8. (b)
18. (b)
28. (a)
38. (a)

9. (c)
19. (d)
29. (o)
39. (a)

HINTS & SOLUTIONS

1. (d) According to given condition, we have

( Rajesh father )
A RN

Rajesh sister Rajesh Rajesh brother

v

Aarav

Since, Aarav is Rajesh’s sister son.
Therefore, Rajesh is maternal uncle of Aarav.

2. (d) Presenting the given relations in diagram,

we get
B
—_— C— D7

Therefore, D is brother-in-law of E.

A

E+

3. (b) Presenting the given relations in diagram,

we get
/ A\
X—Y

Since, Y is not A’s son.
Therefore, Y is daughter of A.

4. (b) Presenting the given relations in diagram,
we get

Blood Relation

c B A*
where, - — female, + — Male, = — Married
Therefore, C is daughter of E.

5. (b) Presenting the given relations in diagram,

we get
A D
B- ct E

where, - — female, + — Male, = — Married
Therefore, F is grandson of A.
6. (c) Presenting the given relations in diagram,
we get
Y

Y’ son

X" ——— Y'son’s son
Therefore, X is grandson of Y.




7. (b) Presenting the given relations in diagram,

10.

we get
X-

Y ——— 7"
A+ B_

Therefore, X is grandmother of A.

. (b) Presenting the given relations in diagram,

we get

A

Therefore, D can be mother or father of A.

Hence, according to options, D is mother of A.

. (c) According to given relations, we have

L- N* K*

P* 0]
where, negative sign represent person is a fe-

male and positive sign represents person is a
male.

Since, N and K are brothers and P and O are
children of N and K respectively. Therefore,
P and O are cousins.

(c) Presenting the given relations in diagram,

i X
a0

Q

(23]

\

where, - — female.

Therefore, M can be Grandfather or Grand-
mother of T.

11. (a) According to given relation, we have

12.

13.

1. A is mother of B.
2.Cis son of A.

3. D is brother of E.
4. E is daughter of B.

/N

Therefore, A is grandmother of D.

(d) According to the given information, we have
gson __ Cfather ___wife A— daughter D
2 U
Fbr gbrother

Therefore, there are 4 male members in the
family.

(d) Given:

¢ A man and his wife = 1 male

e 4 sons — 4 males

e Each son is married — 4 daughters-in-law
(not counted here)

e Each son has 3 sons —» 4 sons x 3 = 12
grandsons

e Each son also has 1 daughter — not counted
(since we need only males)

Now, count the male members:
1. The man - 1

2. His 4 sons — 4

3. Their sons (grandsons) — 12

Total male members=1+4+12=17

Quantitative Aptitude



14. (b) Make flow diagram according to the
situations given,

Sister

Shankar Chhaya

. o

& 5

= =9

@ o

K £

Brother

R——M U%
[¢]

(o}

Shubhras

Thus, from the diagram Ram is Shubhra’s Uncle.
15. (b) According to the question,

Make a flow diagram along to the scenarios,

Old Man

Kailash «————————— B (Son)

Son Uncle
A
We can clearly see; Kailash is either the son or
son-in-law.

16. (a) According to the question,
B is paternal uncle of C and C is daughter of A
Thus, there are two possibilities:
(i) If A is father of C then B is brother of A.

(ii) If A is mother of C then B is brother-in-law
of A.

Out of the given options, we are given with
‘brother’ as a option.

The diagram according to the given scenarios,

Brother
— >

/

Daughter

B
Uncle T

Blood Relation

Thus, B is the brother of A.
Hence, the correct answer is option (a).
17. (c) Presenting G @ T # P in the diagram, we get
G-

T+

P

where, negative sign represent person is a
female and positive sign represents person is
a male.

Therefore, from above diagram, we get
T is son of G.
18. (b) According to the given information, we have

Rohan'’s
mother

Prateek’s Anita’s Rohan
mother mother (brother)
(granddaughter)
(Niece)
Prateek Anita

Therefore, Rohan’s mother is mother Anita’s
mother.

19. (d) According to the given information, we get

Rohan'’s
mother

Prateek’s Anita’s Rohan
mother mother (brother)
(granddaughter)
(Niece)
Prateek Anita

Therefore, Preteek’s and Anita’s mother are
sisters.
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20. (c) According to the given information, we have

Rohan’s
mother

Prateek’s Anita’s Rohan
mother mother (brother)
(granddaughter)
(Niece)
Prateek Anita

Therefore, Rohan is Prateek’s Uncle.

21. (b) According to question, we have
¢ Ashish’s mother — Priya

¢ Priya’s mother — Kamla; Kamla’'s husband
— Hari (so Hari is Priya’s father)
e Shobha is Ashish’s niece — daughter of
Ashish’s sibling — Priya’s granddaughter
Krishna

| Kamla Hari

Priya

l

X <«<— Ashish

Shobha

Therefore, to Priya’s father (Hari), Shobha is a
great-granddaughter.

22. (d) According to question, we have

“My grandmother’s only daughter” = Neena’s
mother.

So the boy is “the son of my mother” — Neena’s

brother.
N’s GM
N’s Mother
Boy Neena
Hence Neena is his sister.
»
(133\
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23. (c) According to question, we have
“Her only brother’s son” = that brother’s child.

That son is “the brother of my wife” — he’s the
son of my wife’s father.

So “her only brother” = my wife’s father (my
father-in-law).
Lady - L'sBro

Son —{ M’s Wife Man |

Therefore, the lady is the sister of the man’s
father-in-law.
24. (d) According to question, we have
e Man — 1 male
e His 4 sons — 4 males
e Eachson has 3 sons = 4 x 3 =12 males

Therefore, total males=1+4+12=17

25. (b) According to question, we have

e Px Q= PisthesonofQ(soQisP’s mother
of father).

e QxS= Qis the wife of S (so Q is female and
S is her husband).

Therefore, Q is P’s mother, and S (her husband)
is P’s father. Hence S is father of P.

26. (c) According to question, we have

D~ E*
\

B* Cc
A F~

D is the grandmother of A and the mother of B
— so B is a parent of A.

C is the wife of B — therefore C is the other
parent of A, i.e. A’'s mother.

Therefore, C is the mother of A.
27. (d) Since, A (child of B) can be either a son or a
daughter — the data doesn’t specify A’s gender.

Therefore the total number of males could be 2
(if Ais female) or 3 (if Ais male). Hence it cannot
be determined from the given information.

Quantitative Aptitude



28.

29,

30.

31.

32.

33.

34.

(a) According to question, we have
/ C\
A* B*
Both A and B are children of C. C is the mother,
Ais a son, and B is not a daughter — so B must

also be a son. Two sons of the same parent are
brothers.

Hence, A is B’s brother.

(c) According to question, we have

e Couple=2

¢ Five married sons = 5

e Their wives = 5

¢ Each son has 4 children —» 5 x 4 = 20
Total = 2 (couple) + 5+ 5+ 20 =32

(a) According to question, we have

“Son-in-law of my mother” means a man
married to one of my mother’s daughters (i.e.,
either Seema herself or Seema’s sister). That
man is also described as the father of the lady’s
son, so he is the lady’s husband. Therefore the
lady must be a daughter of Seema’s mother i.e.,
Seema’s sister.

(d) E is B’s mother, so E is also A's mother. A
and D are brothers, so D is also E’s son. Cis D’s
father, therefore C is E’s husband.

Therefore, E is C’s wife.

(d) Cis A's mother — Cis also B’s mother (since
A and B are siblings).

D is C’'s father — D is the grandfather of C’s
children (A and B).

Therefore, B (a child of C) is D’s granddaughter.
(d) Since, A is D’s mother and G is A’s husband.
Hence, G is D’s father.

(a) P’'s son is S’s brother — S is also P’s child. R
and S are sisters — R is also P’s child. Since Q is
P’s brother, thus Q is the uncle of R.

35.

36.

37.

38.

39.

2 O 33

Blood Relation

(a) According to question, we have

“My father’s wife” is the man’s mother. The
“only son of my father’s wife” is therefore the
man himself (he’s the only son).

Hence, the girl is the daughter of that son i.e.,
his daughter.

(a)

¢ Grandmother — 1 female
¢ Father — male

e Mother — 1 female

¢ Four sons — male

e Their wives — 4 females

e Each son as 1 son + 2 daughters — 4 sons x
2 daughters = 8 females

Total females = 1 (grandmother) + 1 (Mother) +

4 (wives) + 8 (daughter) = 14

(b) According to given conditions:

For option (b): MON5K3]

e MON — M is the husband of N = N is M’s
wife.

¢ N5K-—> Nisthe daughter of K= Kis a parent
of N.

¢ K3]J — K s the mother of ] = confirms K is
female.

So, K is the mother of N, and N is the spouse of
M = K is mother-in-law of M.

(a) According to question, we have

F $ D = Fis brother of D (so D is sibling of F)

D % K = D is father of K.

K @ H = H is wife of H = H is also D’s child

H * R = H is wife of R = R is D’s son-in-law

So, D is the father-in-law of R.

(a) According to question, we have

A % B = Ais father of B,and B @ K = B is sister
of K -so Ais also K’s father.

K*H = Kis wife of H, and H % P = H is father
of P.

Thus K and H are P’s parents and B (K’s sister)
is P’s aunt.

(134)
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Chapter Wrap-up Test

8. If “A # B means A [s father of B, “A* B
means A is brother of B, “A @ B’ means A
is mother of B, then which of the following

Ready to test your knowledge?

You've got 15 questions and 20 minutes - Go
for it!

1. X and Y are the childern of A. A is the
father of X but Y is not his son. How is Y
related to A?

(a) Son (b) Daughter
(c) Sister (d) Brother

2. A is the sister of B. B is the brother of C,
C is the son of D. How (s D related to A?
(a) Son (b) Mother
(¢) Daughter (d) Uncle

3.E is the son of A. D is the son of B. E is

marvied to C. C is B’s daughter. How is D
velated to E?

(a) Brother
(b) Uncle
(¢) Father-in-law
(d) Brother-in-law
4. If X is brother of son of Y’s son, the how is
X related to Y?
(a) Brother
(b) Cousin
(¢) Grandson
(d) Son
5. Given that X is mother of Y. Z is son of X.

A is brother of B. B is daughter of Y. Who
is grandmother of A?

(a)Y (b) X
(c) A (d) B
6. C is sister of B, D is father of A. A is brother

of B. D and E are marvied couple. How is
C related to E?

(a) Son (b) Daughter
(¢) Mother (d) Father
7. L is wife of N, P is son of N, K is brother of

N and father of O. What is the relationship
of P and O?

is correct about G @ T # P?
(a) G is mother of P
(b) P is father of T
(¢) T is son of G
(d) P is brother of T
q. Pointing towards “A”, “B” said, “Your
mother is the younger sister of my mother’’

“A (s related to “B’’ as
(a) Uncle

(b) Cousin
(¢) Nephew
(d) Father

10. A and B are brother and sister respectively.

C is A's father. D is C’s sister and E (s D’s
mother. How (s B related to E?

(a) Grand -daughter

(b) Great grand -daughter
(¢) Aunt

(d) Daughter

11. Read the following information and answer

the questions given below:

Anita (s the niece of Prateek’s wmother.
Anita’s mother (s Prateek’s aunt. Rohan
s Anita’s mother’s brother. Rohan’s
mother is Anita’s grandmother. From
this information, deduce the relationship
between.

Rohan is Prateek’s

(a) Brother

(b) Brother-in-law

(¢) Uncle

(d) Cousin Brothers

12. Pointing to a lady in a photograph, Meera

said, “Her father’'s only son’s wife is my
mother-in-law”’. How is Meera’s husband
related to that lady in the photo?

(a) Brother (b) Uncle (a) Nephew (b) Uncle
(e)-Cousin (d) Nephew (c) Son (d) Father
> N
(140] Quantitative Aptitude
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13. Suresh introduces a man as “He (s the son
of the woman who is the mother of the
husband of my mother’ How is Suresh
related to the man?

(a) Uncle
(¢) Cousin

(b) Son
(d) Grandson

14. Rahul and Robin are brothers. Promod. (s
Robin’s father. Sheela is Pramod’s sister.
Prema (s Promod’s niece. Shubha is Sheela’s
grand-daughter. How is Rahul related to
Shubha?

(a) Brother
(¢) Uncle

(b) Cousin
(d) Nephew
15. X is the husband of Y. W is the daughter

of X. Z is husband of W. N is the daughter
of Z. What is the relationship of N to Y?

(a) Cousin

(b) Niece

(¢) Daughter

(d) Grand -daughter

ANSWER KEY

1. (b)

2. (b)
12.(a)

3. (d)
13. (b)

4. (c)
14.(c)

5. (b)

11. (c) 15. (d)

6. (b) 7. (¢) 8. (¢) q.(b) 10.(a)
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Cheat Sheet by Anurag Sir

UNIT-I : STATISTICAL DESCRIPTION OF DATA

Statistical Description of Data
and Sampling

Statistics

Q Statistics is originated from
& Latin word: Status
& [talian word: Statista
& German word: Statistik
® French word: Statistique

Q Statistics in Singular Sense: [t's the statis-
tical tool that is employed for collecting,
analysing and presenting data, leading
finally to drawing statistical inferences
about some important characteristics.

Example: Mean, Dispersion etc.

O Statistics in Plural Sense: Defined as data
qualitative as well as quantitative, usually
collected with a view to have statistical
analysis.

Example: Numerical data relating to
national income, literacy etc.

O Application of Statistics:
® Economics
& Business Management
@ Commerce & Industry.
O Limitation of Statistics:
& Deals in aggregates only
® Does not deal in qualitative Data
@ Not always true
& Expert consultation required.

O Data: It's the collection of quantitative
information  about some  particular
aracteristics.

Q Variable: It's a measurable quantity

& Discrete variable:
only take on a finite number of values.

Example: No. of accidents etc.

@ Continuous variable: Variable that has
an infinite number of possible values.

Example: Weight etc.

& Attribute: A qualitative characteristic is
Attribute.

Example: Nationality of a person etc.

Types of Data

Primary

Data

Variables that can

Secondary
Data

Meaning | Collection of | Compilation of
original data |existing data
for the first
time.

Who Collected Compiled by

collects/ | by the persons other than

compiles? | investigator | who collected the
or his agents | primary data

Cost Relatively Relatively less
more costly | costly

Use Useful for the | Made to suit the
purpose of purpose of enquiry
enquiry

Personal | Possibility No possibility of
of personal | personal prejudice
prejudice in | in its compilation
its collection |since such data are

already collected.




Methods of Collecting Primary Data

Q Interview data:
1. Personal Interview
2. Indirect Interview
3. Telephonic Interview.

Investigator directly contacts the persons
about whom information is to be collected.

O Mailed Questionnaire wmethod: It's a
form of questionnaire which is mailed to
targeted individuals, which has a collection
of questions on a particular topic asked to
them as a part of interview which is used
for conducting research on that topic. It
is very low costly.

QO Observation method: Used for research to
gather data about people, objects, events
etc.

& Accurate Data
& Time consuming.

O Questionnaires filed and sent by enume-

rators: [t involves sending schedules

throughthe enumerators. The enumerators
contact the informants, get replies to the

questions contained in a schedule and fill
them in their own handwriting in the
questionnaire form. [t is costly and time
consuming method.

SCRUTINY

Verification
) L

{ 3

Accuracy of Consistency of
Data Data

Classification of Data

QO Chronological or Temporal: On the basis
of time.

O Geographical or Spatial: On the basis of
Location (Place).

O Qualitative (or Ordinal): On the basis of
characteristics or attributes like social
status etc.

O Quantitative or Cardinal: On the basis of
magnitude (a) discrete (b) continuous such
as height, weight etc.

PRESENTATION OF DATA I

Texctual Tabu(ar. Diagrammatic
Presentation Presentation
Tab{e / l\
Paragraph Line Bar Pie
diagram diagram chart
Worst Best method
method Most accurate Most attractive

Statistical Description of Data and Sampling

(can notice hidden trend in data)

(1/423
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(i) Textual method: Method, communication
researchers use to describe and interpret
the characteristics of a recorded or visual
message.

(i) Tabular method:
1. Table Number
2. Title (which explains content of tables)
3. Headnote (Given in ———
brackets information !
about the units)
4. Caption - Describes

Upper part of
table includes
column and
sub-column
number

column &
Subcolumns
5. Stubs-Row head
6. Body of Table - Numeric information
7. Source of Data

8. Footnote - Specific feature which is not
explained

Diagrammatic Method:

Q Line diagram or Histogram
Q Bar diagram
Q Pie diagram

Some Statistical Terms

O Range: Difference between the largest and
smallest observations in the given data.

Q Class: A large number of observations
varying in a wide range are usually
classified in several groups according to
the size of their values and the groups
are bounded by limits, then each group is
called a class.

Q Class limit: The smallest and largest
possible values in each class of frequency
distribution table.

O Length or class interval: Difference
between the lower limit and upper limit
of the class.

144
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Methods used in Classification of Data

QO Exclusive Method: Value of the upper
[imit of a class is excluded from that class
interval but included in the lower limit of
the next class interval.

Q Inclusive Method: Value of the upper limit
of a class is included in that very class
interval.

Class Boundary

Actual class limit of a class interval.
O Lower class boundary = LCB = Lower limit

1
class — —D
2

0 Upper class boundary = UCB = Upper limit

1
class — —D
2

Class-mark or Mid point or Mid value

Central value of the class interval.

Mid -value or class = %

Frequency Density

Frequency density
Frequency of class interval

) Length or size or width of class interval

Graphical Representation of a
Frequency Curve

J|Q
Histogram Frequency Ogive
2D Polygon =P
[-D

Quantitative Aptitude



O J-shaped curve:

Frequency Curve

O Bell-shaped curve:

Frequency
Density

»

Class Bounazarg

O U-shaped curve:

Frequency
Density

»

Class Boumd;rg

Frequency
Density

»

Class Boundarg'

O Mixed curve:

Frequency
Density

»

Class Boundary

QUESTIONS

. When the data are classified in respect of
successive time points, they are knownas _____.

[MTP-May, 2025]
(a) Chronological data (b) Geographical data
(c) Ordinal data (d) Cordinal data

. A frequency curve which starts with a minimum
frequency and then gradually reaches its
maximum frequency at the other extremity is
known as: [PYQ-May, 2025]
(a) Bell-shaped curve (b) Mixed curve

(c) U-shaped curve (d) J-shaped curve

. The distribution of commuters coming to a Metro
station from early morning hours to peak morning
hours follows which type of of frequency curve?

[PYQ-Sep. 2024]
(b) Bell shaped curve
(d) Mixed curve

. Numerical data presented in descriptive form are
called: [PYQ-Sep. 2024]
(a) Tabular presentation

(a) J-shaped curve
(c) U-shaped curve

(b) Classified presentation
(c) Textual presentation
(d) Graphical presentation

Statistical Description of Data and Sampling

5. What type of data is most appropriate presenting

using a Pie chart?
(a) Categorical data
(b) Continuous data
(c) Ordinal data
(d) Interval data

[PYQ-Sep. 2024]

is the upper part of the table, describing

the columns and sub columns. [MTP-May,2025]

(a) Box head (b) Caption

(c) Stub (d) Body

. In tabulation, source of data, if any, is shown in
the [PYQ-May 2025]
(a) Footnote (b) Body

(c) Stub (d) Caption

. In tabular presentation of data, stub is

[PYQ-Jan. 2025]

(a) Right part of the table providing the descrip-
tion of the row

(b) Left part of the table, which provide the
description of rows

(c) Left part of the table providing the
description of columns

(d) Right part of the table providing the descrip-
tion of columns

(1/433
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10.

11.

12.

13.

14.

15.

16.

. The column headings of a table are known as:

[MTP-Jan. 2025]
(b) Stub
(d) Caption

(a) Body
(c) Box-head

Ogive is used to find: [PYQ-Jan. 2025]
(a) Median (b) Mean
(c) Mode (d) Range

The graphical representation of a cumulative
frequency distribution is called [MTP-Jan. 2025]
(a) Histogram (b) Ogive

(c) Both (d) None of these

A less than ogive curve is drawn by plotting

[PYQ-]Jun. 2024]
(a) Less than Cumulative Frequencies on the
vertical axis
(b) More than Cumulative Frequencies on the
vertical axis
(c) Highest frequencies on vertical axis
(d) Lowest frequencies on vertical axis

An ogive is used to represent: [PYQ-Jun. 2024]

(a) The frequency of each data point

(b) The number of data points falling below a
specific value

(c) The proportion of data points falling below
a specific value

(d) The relationship between two variables

The difference between Upper limit and lower
limit of a class is called [MTP-Jan. 2025]
(a) Class Interval (b) Class boundaries
(c) Mid-Value
Series in which frequencies are continuously
added corresponding to class interval in the
[PYQ-Sep. 2024]
(a) Cumulative frequency series

(d) Frequency

series:

(b) Frequency
(c) Deviation
(d) Mid value
The Secondary data is collected by:
[PYQ-Sep. 2024]
(a) Observation method.
(b) International source like World Bank.
(c) Interview method.
(d).Mailed questionnaire method.
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17.

18.

19.

20.

21.

22,

What is the range of a data set? [PYQ-Sep. 2024]

(a) The difference between the mean and
median of the data set

(b) The difference between the highest and
lowest values in the data set

(c) The number of data points in the data set

(d) The standard deviation of the data set

Arrange the dimensions of Bar diagram, Cube
diagram, Pie diagram in sequence

[MTP-]Jan. 2025]
(@ 1,23 (b) 2,1,3
(c) 1,3,2 (d) 3,2,1

What does an Ogive represent?

[PYQ-Jun. 2023]
(a) The cumulative frequency and class
boundary
(b) The frequency and class boundary
(c) The frequency and cumulative frequency
(d) The frequency and class interval

Frequency density corresponding to a
class interval for the continuous frequency
distribution, is the ratio of: [PYQ-May, 2025]
(a) Class frequency to the total frequency

(b) Class frequency to the class length

(c) Class length to the class frequency

(d) Class frequency to the cumulative frequency

A histogram and a pie chart represent the same

data on monthly expenses of a household. Which

statement is most likely true? [PYQ-Jun. 2024]

(a) The histogram only shows the frequency of
each expense category, while the pie chart
shows the proportion of each category

(b) Both histogram and pie chart show the
frequency of each expense category

(c) Both histogram and pie chart show the
proportion of each expense category

(d) None of these

The Ogive can be used for making
[PYQ-Sep. 2024]
(a) medium term projection
(b) short term projection
(c) long term projection
(d) group frequency distribution

Quantitative Aptitude



23.In a cumulative frequency curve, what is
represented on the y-axis? [PYQ-Dec.2023]
(a) Class interval
(b) Cumulative frequency
(c) Frequency density
(d) Relative frequency

24. The mode of a continuous frequency distribution

can be determined graphically from:
[PYQ-May, 2024]

(a) By using Histogram
(b) By using frequency polygon
(c) By using ogive
(d) By using frequency curve

25. For the non-overlapping classes 25-34, 35-44,
45-54, 55-64, the class mark of the class 35-44

is: [PYQ-Jan. 2025]
(a) 40.5 (b) 39.5
(c) 35.0 (d) 44.0

26. The curve obtained by joining the points, whose
X co-ordinates are the upper limits of the class
intervals and Y co-ordinates are corresponding
cumulative frequencies, is called:

[PYQ-May, 2025]
(a) Ogive
(b) Histogram
(c) Frequency polygon
(d) Frequency curve
27. Bivariate Data are the data collected for

[MTP-May, 2025]
(a) Two variables.
(b) More than two variables.
(c) Two variables at the same point of time
(d) Two variables at different points of time.

28. Find the number of observations between 250 and
300 from the following data: [MTP-Jan. 2025]

Value No. of
observations

More than 200 56
More than 250 38
More than 300 15
More than 350 0

(a) 56 (b) 23

(c) 15 (d) 8

Statistical Description of Data and Sampling

29,

30.

31.

32.

33.

The following data relate to the marks of a group
of students: [MTP-Jan. 2025]

Marks No. of students

Below 10 15

Below 20 38

Below 30 65

Below 40 84

Below 50 100
How many students got marks more than 307
(a) 65 (b) 50
(c) 35 (d) 43

In Pie chart, if a category represents 25% of
the total data, what will be the angle of the
corresponding sector? [PYQ-Jan, 2025]

(a) 45° (b) 90°

(c) 60° (d) 75°

If the range of a data is 20 and its smallest value

of 5, then what is the largest value of dataset?
[PYQ-Dec. 2023]

(b) 25

(d) 30

The following data relate to the wages of a group

of workers: [PYQ-May, 2025]

Wages (in<) No. of workers

Below 100 15
Below 200 38
Below 300 65
Below 400 90
(a) 25 (b) 65
(c) 90 (d) 27

The following data relate to the income of 86
persons: What is the percentage of persons
earning more than¥ 1500 ? [MTP-May, 2025]

Income in% No. of persons

500-999 5
1000-1499 28
1500-1999 36
2000-2499 7

(a) 50 (b) 45
(c) 60 (d) 40



34. Consider the following data where class length 36. Out of 1000 persons, 40% are female, others

is given as 5. Calculate the number of class are male. In a marriage function, 300 persons

intervals; 59, 68, 78, 57, 44, 73, 40, 60, 70, 47 enjoyed the song. 30% of the people who has

[PYQ-Jun. 2023] not enjoyed the song were female. What is the

(@) 5 (b) 6 number of male, who did not enjoy the song in

() 7 (d) 8 the function? [PYQ-]Jan. 2025]
35. The share holding pattern of ABC Ltd. is as (a) 180 (b) 120
follows: [PYQ-Jun. 2023] (c) 360 (d) 490

e Gl S I e TS 37. Out of 1000 persons, 25 per cent were industrial

workers and the rest were agricultural workers.

Promoters 120
FII e 300 persons enjoyed world cup matches on T.V.
30 per cent of the people who had not watched
MF 20 . .
s 20 world cup matches were industrial workers.
¢ e.rs What is the number of agricultural workers who
hublic L3 had enjoyed world cup matches on TV ?
What is the difference between central angles of [MTP-Jan. 2025]
Promoters and Public in pie chart? (a) 230 (b) 250
(a) 216 (b) 189
(c) 180 (d) 99 (c) 240 (d) 260

ANSWER KEY

1.(@ 2.(d 3.(@ 4@ 5( 6(@® 7.(@ 8 (@® 9(d 10. ()
11. (b) 12.(a) 13. (b) 14.(a) 15.(a) 16. (a) 17. (a) 18.(b) 19.(a) 20. (b)
21.(a) 22.(d) 23.(b) 24.(a) 25 (b) 26.(a) 27.(c) 28.(b) 29.(c) 30. (b)
31.(b) 32.(a) 33.(a 34.(d 35 (b) 36.(d) 37. (d)

HINTS & SOLUTIONS

1. (a) When data are classified with respect to 3. (a)
successive time points, such data involves time-

e The distribution of commuters starting
based classification — like years, months, days,

from early morning (low frequency) and

e gradually increasing to peak hours (high
Chr_onological data = Data arranged according frequency) typically resembles a J-shaped
to time order. curve — starting low and rising sharply.

Other options like geographical, ordinal, or
cardinal refer to space/location, ranking, or
quantity, not time.

e A bell-shaped curve is symmetric, which
doesn’t fit the gradual increase scenario.

e A U-shaped curve has high frequencies at

2. (d) AJ-shaped curve is a type of frequency curve both ends and low in the middle.
where: e Mixed curve is a combination and doesn’t
e The frequency starts low at one end, specifically fit this pattern.
e Then increases gradually, 4. (c) When numerical data is described using
e And reaches a maximum at the other words and sentences (descriptive form), it is
extremity. called textual presentation.
4

(143) Quantitative Aptitude
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10.

11.

12.

13.

Other options like tabular, classified, and
graphical presentations involve organizing
data into tables, categories, or graphs, not
descriptive text.

. (c) A Pie chart is best suited for showing parts of

awhole — typically when the datais categorical,
such as:

¢ Types of transportation (bus, train, car)
e Market share by brand
¢ Favorite colors, etc.

[tvisually displays the proportion or percentage
each category contributes to the total.

. (b) In a statistical table:

Captionisthe upper part of the table, describing
the columns and sub columns.

. (a) Footnote: Located at the bottom, used for

explanatory notes, including the source of data,
units, or clarifications.

. (b) The stub in a table is the leftmost column that

contains the labels or descriptions of the rows.

. (d) We know,

Caption refers to the column headings or the
title.

(a) An ogive is a cumulative frequency graph
used primarily to find the median and quartiles
of a data set by plotting cumulative frequencies
against class boundaries.

(b) An ogive is a graph that represents cumula-
tive frequencies.

(a)
o Alessthan ogive is a graph used to represent
less than cumulative frequencies.

You plot:

o Upper class boundaries on the horizontal
axis (X-axis)

e Less than cumulative frequencies on the
vertical axis (Y-axis)

This helps in identifying medians, quartiles,

and percentiles graphically.

(b) An ogive is a cumulative frequency graph

used to show how many data points fall below

(or above) a certain value.

e A less than ogive plots cumulative
frequencies that show the number of data
points less than or equal to specific values.

Statistical Description of Data and Sampling

14.

15.

16.

17.

18.

19.

20.

21.

7272

(a)
e (lass Interval = Upper limit - Lower limit

e C(Class Boundaries are the actual limits that
may include decimals or adjusted values

e Mid-Value (Class mark) is the average of
upper and lower limits

¢ Frequency is the number of observations in
the class

(a) A cumulative frequency series is formed by
continuously adding the frequencies corres-
ponding to the class intervals.

(a) Secondary data refers to data that has
already been collected by someone else.

Sources include published reports, databases,
government records, international organisa-
tions like the World Bank.

(a) The difference between the highest and
lowest values in the data set is the range.

(b)

e Bar diagram is usually 1-dimensional.

e (Cube diagram is 3-dimensional.

e Pie diagram is 2-dimensional.

Therefore, the sequence (Bar, Cube, Pie) is:
1,3,2

(a) An Ogive represent the cumulative fre-

quency and class boundary.

(b) We know,

Frequency density is calculated as:
Class Frequency
Class Width (or Length)

This is especially used in histograms where the
class intervals (widths) are not equal. It helps in
comparing how densely the data is distributed
across different intervals.

(a) We know,

The histogram only shows the frequency of
each expense category, while the pie chart
shows the proportion of each category.

Frequency density =

(d) An ogive is a graphical representation of the
cumulative frequency distribution of data.
It helps in understanding how frequencies

accumulate over classes, useful for analyzing
data distributions.

149
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23. (b) We know,

In a cumulative frequency curve, cumulative
frequency is represented on the y-axis.

24.(a) The mode of a continuous frequency
distribution can be graphically determined
using a histogram by locating the highest
rectangle (modal class) and then drawing lines
from the top corners of that rectangle to the top
corners of the adjacent rectangles. The point
where the lines intersect the top of the modal
class gives a visual estimate of the mode.

25. (b) We know,

Lower Limit + Upper Limit
2

Class Mark =

For the class 35-44 :

Class Mark = 35;44 =? =39.5

26. (a) An Ogive is a graph that represents the
cumulative frequency distribution. There are
two types:

Less than Ogive: Uses upper class boundaries
and less-than cumulative frequencies.

More than Ogive: Uses lower class boundaries
and more-than cumulative frequencies.

Here, since the X-coordinates are the upper
limits and Y-values are the cumulative frequen-
cies, this specifically describes a Less than
Ogive.

27. (c) Bivariate data are data collected for:

Univariate data: One variable (e.g., heights of
students)

Bivariate data: Two variables (e.g., height and
weight)
It studies the relationship between two
variables at the same point of time.

28. (b) Given:

No. of observations

More than 200 56
More than 250 38
More than 300 15
More than 350 0

Number of observations between 250 and 300 is:
= (More than 250) - (More than 300)
=38-15=23

(250)
-

29. (o)
e Total students = 100
¢ Students with marks below 30 = 65
¢ So, students with marks more than 30
=100-65=35
30. (b) 25% of the total data is represented as

follow:
v 25%

90°

Therefore, the angle of the corresponding
sector is 90°.
31. (b) Given; Range = 20 and Smallest value = 5
We know,
Range = Largest value - Smallest value
20=L-5
L=25
Therefore, the largest value is 25.
32. (a) According to question, we have
Total workers (Below 400) =90
Workers earning below 3300 = 65
Therefore, workers earning more than X300 =
90 - 65=25
33. (a) Given, total pressure = 86
From the table:
e Income31500-1999 — 36 persons
e Income32000-2499 — 7 persons
e So, number of persons earning more than
1500=36+7=43
Therefore, the required percentage = 43 x 100
= 50% 86

34. (d) Given dataset; 59, 68, 78, 57, 44, 73, 40, 60,
70, 47

We know, o
ange
Number of cl S =
umber of classes Class width
-78-%0_38 ;68
5 5
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35. (b) Given;

Share holders No. of shares in millions

Promoters 120

FII 25

MF 20

Others 20

Public 15
Therefore, the difference between Promotors

and Public is given by;
120-15 105

x360°= ——x360° =189°
200 200

36. (d) According to the data, we have

37. (d) Given;
Number of people = 1000
Number of Industrial Workers = 25%

1000 = 250
100

Number of Agricultural Workers = (100 - 25)%
=75%
75

~ 100
Number of people who enjoyed World Cup =300

x 1000 =750

Number of people who did not enjoy World Cup
= (1000 -300) =700

Number of people who did not watch World
Cup were industrial workers

30

Enjoy Does not = ——x700=210
song enjoy song 100
Number of industrial workers who enjoyed
Male 110 490 600
World Cup
Female 190 210 400 =250-210 = 40
300 700 1000 Number of agricultural workers who enjoyed
Therefore, 490 males did not enjoy the song in World Cup
the function. =300-40=260
2 O 303

Statistical Description of Data and Sampling




Chapter Wrap-up Test

4. The number of observations between 200

Ready to test your knowledge?
and 250 from the following data is;

You've got 15 questions and 20 minutes - Go

What is the difference between central
angles of Promoters and Public in pie
chart?

(a) 216
(¢) 180

(b) 189
(d) a9

. The following table shows the distribution
of the ages of a group of people:

Age (in years) No. of people

20—30 10
30—40 20
40—50 30
50—60 25
6c0O—70 15

How many people are aged 40 years or
younger?

(a) 10
(¢) 50

(b) 30
(d) 60

. The following data relates to the number
of books sold in a bookstore:

Number of Books Sold = Number of Days

0-99 10
100-14949 18
200-299 12
300-399 5

What is the percentage of days with book
sales exceeding 200?

(@) 20.55%

(b) 28.75%
(d) 56.75%

for it! Value No. of
1. The share holding pattern of ABC Ltd. is observations
as follows: More than 200 56
Promoters 120 Movre than 300 15
Fll 25 More than 350 o
MF 20 (a) 56 (c) 15
Others 20 (b) 23 (d) 18
Public 15 . In Pie chart, if a category represents 25%

of the total data. What will be the angle
of the corresponding sector?

(a) 45° (b) ao°
(¢) 60° (d) 75°

. There are 100 students in a class out of

which 60 are boys. The number of students
who likes Statistics is 70 out of which 40
are boys. Find the number of the girls who
do not like Statistics.
(a) 10
(¢) 30

(b) 20
(d) 40

. For the non-overlapping classes

0-149, 20-39, 40-54, the class mark of
the class ©0-19 s

(a) O (b) 19
(c) a.5 (d) none
. Relative frequency for a particular class lies
between:
(a) 0 and 1
(b) 0 and 1, both inclusive
(¢) -1 and O
(d) -1 and 1

. Out of 1000 persons, 40% are female,

others are male. In a marriage function,
300 persons enjoyed the song. 30% of the
people who has not enjoyed the song were
female. What is the number of male, who
did not enjoy the song in the function?
(a) 180 (b) 120

(¢c) 360 (d) 490

Quantitative Aptitude



10. The following data related to the marks of | 13. A pie diagram is used to represent the

group of students: following data:
Marks No. of Students Source Revenue in
More than 70% 7 Millions
Movre than 60% 18 Customers 120
More than 50% 40 Excise 180
More than 40% 60 Income Tax 240
More than 30% 75 Wealth Tax 180
More than 20% 100 The central angles corresponding to Income
» cudents h . ke | Tax and Wealth Tax are:
ow many students have got marks less () 90°, 120° (b) 120°, 40°
than 50%?
(¢) 60°, 120° (d) a0°, 60°
(a) 60 (b) 82 ) _
A 4 14. The following data relate to the incomes
(@) 5% e of persons:
11.A sthdeV\t s.cored 86, 749, 90, 88 and 89 Income in RS. | No. of Persons
n five subjects, Ay, Az, As, As and As
: . 500—999 15
respectively. If we need to draw a pie chart
to represent these marks, then what will fociiasisl 28
be the central angle for A,? Loel —LaaE 56
(a) 66° (b) 75° 2000 —2499 7
(¢c) 103.2° (d) 115° What is the percentage of persons earning
more than Rs. 1500?
12.0ut of 1000 persons, 25 percent were () SO% b) 4%
industrial workers and the rest were (€) 40% (d) 60%

agricultural workers. 300 persons enjoyed
world cup matches on T.V. 30 percent of
the people who had not watched world cup
matches were industrial workers. What is
the number of agricultural workers who

' ?
had enjoyed world cup watches on TV: smallest components of the cost of sugar?
(a) 230 (b) 250 (a) 72° (b) 48°
(C) 240 (d) 260 (C) 56° (d) qzo

ANSWER KEY

1. (b) 2. (d) 3. (¢) 4. (d) 5. (b) 6. (a) 7. (¢) 2. (a) q.(d) 10.(a)

15. Cost of sugar in a month under the heads
raw matevrials, labour, direct production
and others were 12, 20, 35 and 23 units
respectively. What is the difference between
the central angles for the largest and

11.(a) 12.(d) 13.(b) 14.(a) 15.(d)

2 O B33
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UNIT-II : SAMPLING
SOME BASIC PRINCIPLES
OF SAMPLING

Branches of
Statistics
) L

(

[ Descriptive Stats | | Inferential Stats )
Gathering, It involves drawing
Classifying, conclusion,

Summarising generalisation or
data from making prediction
samples from the gathered

L JERN data )

Population

0 Group of People
Q Group of objects
Q Group of events & observations

Example: Height of male students, Blood
Pressure of females between ages 40 to
60 years & Temperature in June.

Sample is a subset of Population.
“Small group of elements selected from
populations.”

Number of elements in a sample is called the
sample size.

Measurable characters of populations are called

Parameters.
Example: Population mean = n

Population variance = o*

Principles of Sampling

Sampling is the procedure of selecting elements
for a sample from population so that inferences
can be drawn about population from sample.

(ﬁl\
-

O Law of Statistical Regularity: This law
suggest that if a large sample is taken
randomly from population, it will possess
almost same characters of population.

QO Law of Inertia of large numbers: This
law s the corollary of “Law of Statistical
Regularity’ This law says that “Larger the
size of sample, more accurate the results
are.’

Q Principle of Optimisation: Maximum
efficiency at minimum cost can be achieved
only when appropriate “Sampling design”
is selected.

Q Principle of Validity: According to this
law, sampling design is valid only if it
is possible to obtain accurate estimates
about population.

TYPES OF SAMPLING
Types of Sampling I

Probability
Sampling

Population Sampling (Random Sampling)

When elements are randomly selected for
sample.
This can be done in 4 ways:

1. Sample Random Sampling (SRS): In this
sampling, each wmember of population
has an equal chance of being selected in
sample.

Non-Probability
Sampling

Quantitative Aptitude



2. Systematic Sampling (Quasi Random
sampling): In  this sampling, every
member of the population is assigned a
number. This first member is randomly
selected and then instead of choosing
other randomly, we chose them in reqular
intervals.

3. Stratified Sampling: In this sampling,
members are divided into subgroups
called strata based on gender, Age and
Income etc. After that, members are
selected using Random or Systematic
sampling from each subgroup.

4. Cluster Sampling (Multi stage Sampling):

When population size is large, divide the
population in subgroups (each subgroup
has similar characteristic of the whole
population). Then some groups are
selected randomly and then members are
selected from them for sample.

Non-Population Sampling
(Random Sampling)

Each member is not selected randomly, so
valid inferences can not be made in this type
of sampling.
Q Purposive or Judgement sampling: Based
on the opinion of expert. Ex: Indian idol

Q Convenience sampling: Those elements
are selected which are easily accessible
to researcher. Ex: Asking your students
to complete survey regarding services
provided by universities.

Q Volunteer response sampling: People who
are themselves ready to conduct the
survey collect the sample data.

Q Snowball Sampling: First select some
members, then with the help of them
select some more & process continues.

Statistical Description of Data and Sampling

ERRORS IN SAMPLE SURVEY
Ervors in Sample Survey I

Sampling Non-Sampling
Ervrors Errors
Sampling Errors
Difference between Sample statistics &

population parameter because sample was not
the true representative of population.

Q Faulty sampling method.
O Faulty Demarcation of sampling units.

0 Replacing sampling unit with unsuitable
unit.

0 Wrong choice of statistic.

Non-Sampling Errors

These are human ervors, census & sampling
both can have these errors.

O Lapse of memory

Q Preference for certain digits
0 Wrong measurements

O Untrained interviewer

O Biased opinion.

Population

Aggregate of all units under consideration.
Population size (Denoted by ‘N’)

O Finite Population: Finite countable elements
Q Infinite Population: Uncountable elements
& Sample size is denoted by N’

& Detailed & complete list of all sampling
units is known as Sampling frame.
EN

N«
O Population mean () = %

(155]
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Q Population Porportion (P) = %

S(x. —u)?
a POPM(afl'OV\ S.D. ((;) = \/@
Statistics

Measurable characters of sample:

A _ 2X.

B = Sample mean = X = T’

A >(x; — X)?

X = Sample S.D. = y|————
n

p = Sample proportion = p = %

Total no. of samples with replacement = (N)*

Total no. of samples without Replacement = NC,,

Sampling Distribution

QO Standard Ervor of mean (X) =% for
SRSWR e

O Standard Ervor of mean = % H for
SRSWOR A

SRSWR — Simple Random sampling with
Replacement.

SRSWOR — Simple Random sampling
without Replacement.

Standard Ervor for Proportion

Q SE(P) = \/%7 for SRSWR

0 SE(P) = ‘/’”—”’JE for SRSWOR
n \N-1
N-n g y wli
\/Nj = Finite Population multiplier

& Expectation of Sampling Distribution
= E(X) = ZPf‘Xi

@ Variance of Sampling Distribution
= ZP:'X:'Z - (Eloixi)z

QUESTIONS

1. Which sampling technique is most appropriate
when a person wants to ensure that subgroups
are proportionally represented?

[PYQ-Jan. 2025]
(a) Simple Random Sampling
(b) Stratified Sampling
(c) Multistage Sampling
(d) Systematic Sampling.
2. Out of these, which is not a probability sampling?
[MTP-Jan. 2025]

(a) cluster sampling
(b) stratified sampling
(c) quota sampling
(d) simple random sampling.
3. Which of the following statements about simple
random sampling is not true?
[PYQ-May, 2025]
¥\
(156\

\

(a) A Simple random sampling ensures that
each unit in the population has an equal
chance of being selected.

(b) In simple random sampling with replace-
ment, each selected unit is replaced to the
population before the next unit is drawn.

(c) Simple random sampling is highly effective
when the population is very large and
heterogeneous.

(d) In a simple random sampling without
replacement, a unit is selected, it will never
be selected again.

4. The law of statistical regularity says that
[PYQ-May, 2025]
(a) A Sample drawn from the population under

discussion possesses the characteristics of
population.

Quantitative Aptitude



10.

11.

(b) A large sample drawn at random from the
populationwould possessthe characteristics
of the population.

(c) A large sample drawn at random from the
populationwould possessthe characteristics
of then population on an average.

(d) An optimum level of efficiency can be
attained at a minimum cost.

. Which sampling is based on the discretion of the

sampler? [PYQ-Jun. 2024]
(b) Multi-stage

(d) Purposive

(a) Systematic
(c) Stratified

. Which of the following is not a type of sampling?

[PYQ-Jun. 2024]
(a) Probability
(b) Non-Probability
(c) Stand-alone
(d) Mixed

. Exit polls are an example of which method of

collecting data? [PYQ-Sep. 2024]
(a) Random sampling (b) Investigation

(c) Census (d) Quota Sampling

. With the increase in sample size, the error also

[MTP-Jan. 2025]
(b) increases
(d) all of the above

(a) decreases
(c) remains same

. Standard Error (SE) and square root of sample
size are: [PYQ-]Jan. 2025]
(a) Equal

(b) Directly proportional
(c) Inversely proportional
(d) Not equal

Standard Error can be described as

[MTP-Jan. 2025]
(a) The error committed in sampling
(b) The error committed in a sample survey
(c) The error committed in estimating
parameter.
(d) Standard deviation of statistic.

Non-probability Sampling is also known as:

[PYQ-]Jan. 2025]
(a) Simple Random Sampling

(b) Stratified Sampling

Statistical Description of Data and Sampling

12.

13.

14.

(c) Purposive or Judgment Sampling

(d) Cluster Sampling.

What is the purpose of stratified random

sampling? [PYQ-Sep. 2024]

(a) To ensure that every individual in the
population has an equal chance of being
selected.

(b) To divide the population into subgroups and
then randomly sample from each subgroup.

(c) Toselectindividualsbased onthe availability
and convenience.

(d) Toselectafixed percentage of the population
without any specific criteria.

Standard error can be described as

[MTP-May, 2025]
(a) The error committed in sampling.
(b) The error committed in sample survey.
(c) The error committed in estimating a
parameter.
(d) Standard deviation of a statistic.

Non-probability sampling is also known as
[MTP-May, 2025]

(a) A Stratified Sampling

(b) Simple Random Sampling

(c) Purposive or Judgement Sampling

(d) Cluster Sampling.

15. A population comprises 5 members. The number

of possible samples of size 2r that can be drawn
from it with replacement is: [PYQ-May, 2025]

(a) 100 (b) 15
(c) 125 (d) 25

16. A population comprises 7 members. The number

of all possible samples of size 3 that can be drawn
from it with replacement is - [PYQ-Jan. 2025]

(a) 343 (b) 216
(c) 21 (d) 125

17. Asample of 100 people is taken from a population

of 1000. The sample mean heightis 170 cm with a
standard deviation of 10 cm. What is the standard
error of mean? [PYQ-Jan. 2025]

(a) 1.0 cm (b) 0.5cm
(c) 1.58 cm (d) 10 cm

(157)
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. (c) Cluster

ANSWER KEY

6.
16.

() 7. (a) 8. (a) 9. (c) 10. (d)
(@) 17. (a) §

HINTS & SOLUTIONS

. (d) 2. (c) 3. (0 4. (c) 5. (d)
.(c) 12. (b) 13. (d) 14. (¢ 15. (d)
. (d) We know,

Stratified Sampling technique is most

appropriate when a person wants to ensure
that subgroups are proportionally represented.
sampling, stratified sampling,
and simple random sampling are probability
sampling methods where every member has a
known chance of selection.

Quota sampling is a non-probability sampling
method based on preset quotas, not random
selection.

. (c) We know,

Simple random sampling is highly effective
when the population is very large and
heterogeneous is not a true statement. Hence,
option (c) is correct.

. () We know,

The law of statistical regularity says that a large
sample drawn at random from the population
would possess the characteristics of then
population on an average.

. (d) Purposive sampling is based on the dis-

cretion of the sampler.

. () We know,

Probability, Non-Probability and Mixed are the
types of sampling whereas Stand-alone is not a
type of sampling.

. (a) We know,

Exit polls are an example of random sampling
method of collecting data.

. (2) As sample size increases, the sampling error

generally decreases because larger samples
tend to better represent the population.

(153)
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9.

10.

11.

12.

13.

14.

15.

(c) The Standard Error (SE) of the mean is
given by

SE = where:

c
Jn’
o = population standard deviation (constant),

n = sample size.

As the square root of sample size (\/H)
increases, SE decreases.

So, SE and ~/n are inversely proportional.

(d) The Standard Error (SE) is the standard
deviation of a sampling distribution of a
statistic (like the sample mean).

[t measures the variability of the statistic from
sample to sample.

(c) Non-probability sampling refers to sam-
pling techniques where not every member of
the population has a known or equal chance of
being selected.

Purposive or Judgment Sampling is a type of
non-probability sampling where samples are
selected based on the researcher’s judgment.

(b) The purpose of stratified random sampling
is to divide the population into subgroups and
then randomly sample from each subgroup.

(d) We know,
Standard error can be described as Standard
deviation of a statistic.
(c) Non-probability ~ Sampling is non-
probabilistic, it is purely subjective and,
as such, varies from person to person. No
statistical hypothesis can be tested on the basis
of a purposive sampling.
(d) We are given:

Population size (N) =5

Sample size (r) = 2

Quantitative Aptitude
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When sampling with replacement, the number
of possible samples of size r from a population
of size N is:

Number of samples = Nr = 52 = 25.
16. (a) Given: Population size, N = 7
Sample size, r =3

When sampling with replacement, the number
of possible samples of size r from a population

of size N is:
Nr=73=7x7x7
=343
17. (a) Given; n = 100, N = 1000, Mean = 170 and
s=10

2 O 33

Statistical Description of Data and Sampling

Thus, =199 _ g,
N 1000
Since, - > 0.05
ince, — .
ce N
N-n
Therefore, S.E = % N1
o SE= 10 [1000-100
J1o0'V 1000-1
10 V999

= S.E=0.995~1.0cm




Chapter Wrap-up Test

Ready to test your knowledge?

You've got 15 questions and 20 minutes - Go
for it!

T.

7.

Mr. Jerry wants to select a sample of 4
pieces of cheese out of 10 options available
with replacement.

How many such samples he can choose?

(a) 20000 (b) 210
(¢) s040 (d) 10
. Find the population proportion of 14

laptops when total numbers of electric
appliances in the showroom are 98.

(a) 0.134 (b) 3.5
(c) 0.431 (d) 0.143
- Which principal emphasizes on taking a

large samples from population to avoid
sampling errors?

(a) Principle of Validity

(b) Law of Statistical Regularity
(¢) Principle of Inertia

(d) Principle of optimization.

. Mr. Tom wants to take a sample of 2 chairs

out of 13 chairs with replacement.
How many such samples he can choose?

(a) 26 (b) 1649

(c) 78 (d) 210
. Find the population proportion of a red
balls when total numbers of balls are 36.
(a) 4 (b) 0.25

(c) 0.125 (d) 2.25

- Random sampling implies

(a) Haphazard Sampling

(b) Probability Sampling

(¢) Systematic Sampling

(d) Sampling with the same probability for
each unit

A sample of 100 people is taken from a
population of 1000. The sample mean
height is 170 cm with a standard deviation

(ze0)

\

10.

11.

12.

of 10 cm. What is the standard ervor of
mean?

(a) 1.0 cm
(¢) 1.58 cm

(b) 0.5 em
(d) 10 cm

. Number of students giving the examination

of Class Xl [CBSE Board] is an example of
(a) Hypothetical Population

(b) Existent Population

(c) Statistic

(d) Parameter

- Mr. Jaggu wants to open a sweet shop near

a reputed retail store in the market. He
wants to purchase Raw Material like sugar
besan to make the sweets. He is confused
that which sampling method he should use
to select the dealer who can provide him
the raw materials when the quality of raw
material of all the dealers is almost same.

Suggest him a method of sampling.

(a) Simple Random Sampling

(b) Systematic Sampling

(¢) Judgement Sampling

(d) Stratified Sampling.

If from a population with 20 members, a

random sample without replacement of 2
members is taken, the number of all such

samples is
(a) 300 (b) 190
(¢) 50 (d) 600

Sampling cannot be provide significant
results where

(a) Population is Homogeneous

(b) Population is Heterogeneous

(¢) Sample size is small

(d) Both (a) & (c)

If n = 400 and standard deviation is 8,
then the value of Standard Ervor is

(a) 0.4 (b) 0.8

(c) 0.2 (d) 50

Quantitative Aptitude



13. Standard Error can be described as
\\ (a) The ervor committed in sampling
(b) The error committed in a sample survey

(¢) The error committed in estimating
parameter

(d) Standard deviation of statistic
14. What are the possible samples if a sample

is taken of 2 elements without replacement
out of 3 elements namely P, Q & R?

(a) (P,Q); (P,R); (Q,R); (P,P); (R,R); (Q,Q)
(b) (P.Q); (P,R); (Q,R)

(¢) (P.Q); (P.R); (QR); (P,P); (R,R); (Q.Q);
(R.Q% (R.P); (Q.P)
(d) None of these
15. Mr. Mahi want to take a sample of 5

different cricket bats out of 16 options
available without replacement.

How many such samples he can choose?
(a) 998

(b) 10492

(c) 2039

(d) 4368

ANSWER KEY

1. (a) 6. (d)

11.(b)

2. (d)
12. (a)

3. (b)
13.(c)

4. (b)
14. (b)

5. (b)
15.(d)

7. (a)

8. (b)

a.(a) 10.(b)
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Measures of Central
Tendency and Dispersion

Cheat Sheet by Anurag Sir

CENTRAL TENDENCY Methods

J U

O Meaning of central tendency

& Central value of all observation. ( Direct Method ) ( Shortcut Method )
& Representative of entire services. | RS ean
O Characters of Good Central Tendency X = % method
& Easy to calculate — Mean and Mode (where, N = 2F) If xi = A =d; .
& Easy to understand — Mean Then X = A + —L
® Based on all observation — Mean, GM,
HM —> Step deviation
@ Rigidly defined — Mean me:'kfdA
& Least affected by extreme values — = >
Median = ZF_u

& Have mathematical properties - Mean,

" Note: ™ 1. If all observations are same (Let K) then
mean also K

Mean of 5,5, 5,5, 5 will be 5.

2. Sum of deviations from their arithmetic
mean (s always zero

Arithmetic Mean (X) ie. T (% —X)=0
3.Sum of the squares of deviation s

Sum of all observations minimum  when deviations are taken
AM = from their arithmetic mean
Total no. of observations

O AM is best central tendency.

——————————
N~

O Median is best for open ended series.

\,

le. T (xi — kY is minimum
when k = X




4. Combined mean
- ngz + N2>_<2
N1 + N2

Xi2 =

5. Arithmetic mean change with change of
origin and change of scale

le. Ify =ax;+b

- Theny =ax + b
n(n + 1)
1+2+3+..+n=——""
2
12+ 22+ 32+ .. +n?= D R ED)
6
5
12+ 2%+ 3%+ .. +n%= nn+1)
2
n+1

A.M. of first ‘W natural numbers =

A number which divides entive distribution in
two parts is known as median. It represents
half (50%) of total numbers.

! »
[ 4 T >

50% median

O [t is not based on all observations so it can
be used for open ended series.

Methods

For mdlwdua( and
dlSCV‘@t@ series comtmuous series
Mediam

+1 t

n

=( j term
2

» Make CF column

* Locate i in CF
2

* Select median class

» Use formula

Median

Measures of Central Tendency and Dispersion

QO Median changes with change of origin and

change in scale
le. ify=a+ bx
then med. of y = a + b (med. of x)

O Sum of absolute deviation is minimum
when deviations are taken from the
median
le. 2|x,~ - I<| IS minimum.
when k = median.

PARTITION VALUES (FRACTILES)
Quartiles (Q;, Q2 and Q3)

Divides entire series in 4 parts :

Q1=25% Q2=5O% Q3:75%
N N 3N
4 2 4
For Individuals and Discrete series :
+1 t
n
Q. = ( 4 ]

Q, = Median = [

{ [Mlﬂ”
Qs = |3 Z term

In continuous series:

For Q4 ‘

th
m+1j

For Qs

N . 3N
e [ ocate Z in CF e [ ocate T in CF

e Select ‘Q4’ class e Select Qs class

N_cF @-CF
+Qu=le | F x| eQuzle | E— |
>N
(163)



Deciles (Dl, Dz Dg)

Divides entire series in 10 parts:

D, D, Ds D. Ds D, D, Dg Da
o A A N
10% 20% 30% 40% 50% 6O% 70% 80% 90%

sth Decile = Ds = Median
For Individuals and Discrete series:

+1 i
n
D, = j term
10
- . th
D, = Z[V\Jr H term
i 10

th
D, = |k kil term
k = 10 v
In continuous series:

For D, For D

, 3 .
e [ ocate LA in CF e [ ocate A in CF
10 10

100
. th
P, = {é(n i H term
100
. th
Pk = {k [” s ﬂ term
100

In continuous series:

For P, For P4

in CF

th
n+1
P, = [ J term

N/

in CF

N 7N
e | ocate e | ocate
100 100

e Select P, class e Select P class

An observation with highest frequency.
Individual series :

e Select D, class e Select D5 class e.g.
Marks: 2,1,3,1,4,3,2,3,5,2,3,1,3,1,3,5,3,4,3
N 3N _ e Mode: 3
oD, =+ :LOT xh |eDy=(+ J'OT xh | | Discrete series:
e.g.
2 6
Percentiles (Py, P> ... Pg) [ 3 12 17 Mode = 3
4 5
Divides entire series in 100 parts: 5 s
| | | | ] ] | |
| | | | | | | |
P, Pa Pia Pso Psi Paa For continuous series:
Lo ¢ by v Q Check the class interval with highest
1% 2% 499 Median 519, 9% frequency (It is modal class)
v QO Use formula :
50%

For Individuals and Discrete series:

[, —f

Mode = [ +| —2—2 |xh
o J{ZFi_Fz_Fo}

Quantitative Aptitude
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Note : Mode also changes with change of origin
or change in scale.

le. y=a+bx
Then, mode of y = a + b (mode of x)

GEOMETRIC MEAN

nth Root of the product of n observations.
For Individual series :

GM = (X1 X Xp X o )"

Use for

* Average dep.  * Average of %

For Discrete and Continuous series :

z
aM = [(xl)'cl x (xZ)FZ X e X (xm)F“}N
Properties :
1. If all items are same (Let k) then GM = K

2log x.
N

2log x.
aM = AL N
3. GM (xy) = GM (x) x GM (y)

4. GM (% Sl
Y

2. log (GM) =

~GM (y)

5. Combined Geometric Mean

G =@y x@," }NlN

HARMONIC MEAN

Use for

* Average speed * Average of rates

Reciprocal of Average of Reciprocal of all ‘N’
observations
Q Find reciprocal of all items.

O Find average of these reciprocals.
Q Find reciprocal of average.

Measures of Central Tendency and Dispersion

For Individual series:

HM = N __N
1

HM =
[ F‘ J
Z I
X
Properties:
1. If all items are same (let K) then HM = K
N, +N
2. Combined HM = ="' 2
bh N
H, H,

Relation between AM, GM and HM
AM > gM > HM

If all items are different
AM > gM > HM

For any two items a & b
AM x HM = gM?

, SW.X,
Weighted AM = ——
Iw,
, Tw.
Weighted HM = ’
W.
> L
[ X; J
. 2w, log x,
Weighted GM = AL| ———"
Iw,

DISPERSION

Statistical technique to find degree consistency
(or variability) in all the observation.

e

* High dispersion

* Low dispersion

165
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* Concentrated data « Scattered data
* Less variability * More variability

* More consistency  * Less consistency

Measures
) L
{ !
C Absolute ) C Relative )
J J

0 Range Q Coefficient of range
Q Q.D. O Coefficient of Q.D.
a M.D. Q Coefficient of M.D.
Q s.D. Q Coefficient of

variance

Difference between largest and smallest
observation:

. L
Coefficient of range = .5

x 100

0O Range does not change with origin.
O Range changes with scale.

Ify=a+b+x
then, Ry = | b | x R,

QUARTILE DEVIATIONS

Q Interquartile range = Qs — Q.
O Semi quartile range (Quartile deviation)

_&-Q

2 Q,-Q
O Coefficient of Q.D. = —>——=x 100

Qs +Q,

QD. x 100

Median

\

(Only for symmeterical distribution)

(ze)
D

or

® QD does not change with origin.
® QD changes with scale.

Yyi=a+bx
QDoFg=|b|xQDoFx

MEAN DEVIATION (MD)

Average of absolute deviations taken from
mean, median or mode.

Mean Deviation

[ About mean j [ About median ]

Zﬁ. ‘x,. = X‘ Eﬁ. ‘xl. — V_V\‘
MDy = —— MDy = ———
Coefficient of M.D. = MD x 100
Mean
or
MP x 100
Median

O MD does not change with origin.
O MD changes with scale

Ify=a+bx
then MD, = | b | x MD,

STANDARD DEVIATION AND
VARIANCE

Variance = c*
SD. =o¢

S.D. = «Variance

Variance = (S.D.)?

O S.D. (o) = ,IM

Cep . [HX sfox |
o N N

Quantitative Aptitude



sf, d.? {zﬁ, d, JZ
usphD = -

N N
where d; = x; — A

Eﬁ. ul.z Zﬁ. u. g
v N x h

X.
where ! = U;
h

Q s.D

1l

Q S.D. does not change with origin.
0 S.D. change with change of scale.
If yi=a+bx

SD.ofy;=| b | x SD. of x
Variance of y; = b* x variance of x

Coefficient of variance = = x 100

Xlla

J

will be used for consistency and variability.
Higher CV — Higher variability
Lesser CV — Higher consistency.

Q S.D. of first ‘n’ natural number

QO S.D. of first ‘n even natural number

O S.D. of two numbers a and b

B ,a—bl
Sy

Qb :MD.:SD.=10:12:15

QD _10|MD _12|QD _10
MD 12| SD 15 |SD 15

O Combined S.D.

) N, (o7 +d7)+N,(c2 +d3)
- N, +N,

wb\ere) dj_ = >_<12 - >_<j_

dy = X15 — >_<2
. N ;1 +N 22
and, X, = — =
2 N, +N,

QUESTIONS

Central Tendency
1. If mean of 5 observationsx + 1,x+ 3,x+ 5,x + 7
and x + 9 is given 15, then the value of x will be
[PYQ-Dec., 2023]
(a) 10 (b) 12
(c) 8 (d) 11
2. The mean of first three terms is 17 and mean of
next four terms is 21. Calculate the seven terms.
[PYQ-Dec., 2023]
(b) 19.78
(d) 19.28

(a) 18.28
(c) 19.58

Measures of Central Tendency and Dispersion

3. The algebraic sum of deviations of set of
observations from their arithmetic mean is

[PYQ-Jan., 2025]
/Z(X,. -x)
(a) 1

(o) 2
n

2X;
o) =S
(c) —

(d) Zero

167
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. The mean of a set of 20 observations is 18.3. The

mean is reduced by 0.6 when a new observation
is added to the set, then the new observation is

[MTP-Sep., 2024]
(b) 18.0
(d) 24.6

(a) 17.6
(c) 5.7

. The mean of three numbers is 135. Among the

three numbers, the biggest number is 180. The
difference between the remaining two numbers
is 25, then the smallest number is

[PYQ-]Jan., 2025]
(b) 130
(d) 100

(a) 125
(c) 120

. The mean of 50 observations is 36. If two obser-

vations 30 and 42 are to be excluded, then the

mean of the remaining observation will be
[PYQ-Dec., 2022]

(b) 38

(d) 50

(a) 36
(c) 48

. The mean salary of a group of 50 persons is

Rs. 5850. Later on it discovered that the salary of

one has been wrongly taken as Rs. 8000 instead

of Rs. 7800. The corrected mean salary is
[MTP-Sep., 2024]

(b) Rs.5846

(d) None

(a) Rs. 5854
(c) Rs.5640

. A Professor has given assignment to students in

a Statistics class. A student Jagan computes the
arithmetic mean and standard deviation for a
set of 100 observations as 50 and 5 respectively.
Later on, Sonali points out to Jagan that he has
made a mistake in taking one observation as 100
instead of 50. What would be the correct mean if
the wrong observation is corrected?

[PYQ-]Jun, 2023]

(a) 50.5 (b) 49.9
(c) 49.5 (d) 50.1
9. Find the Harmonic mean of 2, 4, and 6.
[PYQ-Jan, 2025]
(a) 3.00 (b) 3.30
(c) 3.75 (d) 4.00
10. The Geometric Mean of 3, 7, 11, 15, 24, 28, 30, 0
is [PYQ-Jun, 2023]
(a) 6 (b) O
(c) 9 (d) 12
¥\
(163\
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11.

12.

13.

14.

15.

16.

17.

18.

If the AM and GM for two numbers are 6.50 and
6 respectively, then the two numbers are

[PYQ-May, 2025]
(a) 6and 7 (b) 9 and 4
(c) 10and 3 (d) 8and 5
The AM and HM of two numbers are 5 and 3.2
respectively, then GM will be [PYQ-Dec, 2023]
(a) 4.4 (b) 4.2
(c) 4.0 (d) 3.8
An aeroplane flies from A to B at the rate of 500
km /hr and comes back from B to A at the rate of
700 km/hr. The average speed of the aeroplane
is: [PYQ-May, 2025]
(a) 600 km/hr
(b) 583.33 km/hr
(c) 100~/35 km/hr
(d) 620 km/hr
A train covered the first 5 km of its journey at a

speed of 30 km/hr and next 15 km at a speed of
45 km/hr. The average speed of the train was

[PYQ-Dec. 2022]
(a) 38 km/hr (b) 40 km/hr
(c) 36 km/hr (d) 42 km/hr
The geometric mean of three numbers 40, 50 and
x is 10, the value of x is [PYQ-Dec. 2022]
(@) 5 (b) 4
(c) 2 (d) 1/2
The Harmonic mean H of two numbers is 4 and

their arithmetic means A and the geometric mean
G satisfy the equation 2A + G? = 27 the numbers

are [MTP-Sep. 2024]
(@ (1,3) (b) (9,5)
(c) (6,3) (d) (12,7)

Median

Which of the following measure of central
tendency depends on the position of the

observation? [PYQ-June, 2024]
(a) Mean (b) Median
(c) Mode (d) Harmonic Mean

Which one of the following measures of central
tendency is based on only fifty percent (50%) of
the central values? [PYQ-May, 2025]
(b) Harmonic Mean

(d) Mode

(a) Geometric Mean
(c) Median

Quantitative Aptitude



19.

20.

21.

22.

23.

24.

25.

26.

For open-end classification, which of the following

is the best measure of central tendency?
[PYQ-June. 2024]

(b) GM

(d) Mode

(a) AM

(c) Median

If two variable x and y are related as 2x -y = 3.

If the median of x is 10, what is the median of y?
[PYQ-Dec. 2023]

(a) 4 (b) 17

(c) 5 (d) 6

The median of the observations 42, 72, 35, 92,

67,85,72,81,51,56is [PYQ-Dec. 2022]

(a) 69.5 (b) 72

(c) 64 (d) 61.5

The median of the following numbers, which are

given in ascending order is 25. Find the value

ofx. 11,13, 15,19, (x + 2), (x + 4) 30, 35, 39, 46
[MTP-Sep. 2024]

(a) 22 (b) 20
(c) 15 (d) 30
The third decile for the values of 8, 24, 21, 10, 14,
11,19, 16is [MTS-May. 2025]
(a) 7.2 (b) 9.5
(c) 10.7 (d) 12

The first quartile is 142 and semi-interquartile
range is 18, then the value of median is

[MTP-Sep. 2024]

(a) 151 (b) 160
(c) 178 (d) None of these
Mode

Find out the mode from the following data:

100, 110, 125, 225, 325, 125, 90, 80, 455, 375,

125 [PYQ-May, 2025]
(a) 325 (b) 110
(c) 455 (d) 125

If the mode of the following data is 13, then the
value of x in the dataset is
13,8,6,3,8,13,2x+3,8,13,3,5,7

[PYQ-Jan. 2025]
(b) 6
(d) 8

(@) 5
(c) 7

Measures of Central Tendency and Dispersion

Relation between Mean, Median and Mode

27.

28.

29.

30.

31.

32.

33.

34.

If mean of the data is 10 and its median is 9, then
the value of mode will be [MTS-May, 2025]

(a) 4 (b) 7
(c) 8 (d) 10
If mode of a grouped data is 10 and median is

6, then what is the value of mean ? [PYQ-Dec.
2023]

() 2 (b) 4
(c) 6 (d) 8
The Arithmetic Mean (A.M.) and Mode of the data
are 32 and 26 respectively, then find the median

of the data. [PYQ-May, 2025]
(a) 30 (b) 12
(c) 6 (d) 29
If the mode of a data is 18 and mean is 24, then
median is [MTP-Sep. 2024]
(a) 18 (b) 24
(c) 22 (d) 21

For a moderately skewed distribution of marks
in Statistics for a group of 200 students, the
mean marks and median marks were found to
be 55.60 and 52.40 respectively. What are the
modal marks? [PYQ-]June, 2023]
(a) 55.43 (b) 48

(c) 53.36 (d) 46

If the difference between Mean and Mode is 69,
then the difference between Mean and Median

will be [PYQ-Dec. 2022]
(a) 63 (b) 31.5
(c) 23 (d) None

Dispersion

Which measure of dispersion is based on the
absolute deviations only? [PYQ-Dec. 2022]

(a) Range

(b) Standard deviation

(c) Mean deviation

(d) Quartile deviation

Which one of the following is the absolute measure

of dispersion for open ended distribution?
[PYQ-May. 2025]

(b) Standard deviation

(d) Quartile deviation

169)
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35.

36.

37.

38.

39.

40.

41.

Ifxand y are related as 4x + 2y + 12 = 0 and mean
deviation of x is 4. 5, then the mean deviation of

y is [PYQ-Jan. 2025]
(@9 (b) -9
() 11 (d) 4.5
The quartiles of a variable are 45, 52 and 65

respectively. Its quartile deviation is
[MTP-Sep. 2024]
(a) 10 (b) 20
(c) 25 (d) 8.30
Ifthe quartile deviation is 12 and the first quartile
is 25, then the value of the third quartile is
[PYQ-Dec. 2023]
(a) 37 (b) 49
(c) 61 (d) 60
If the quartile deviation of x is 8 and 3x + 6y = 20,
then the quartile deviation of y is
[MTP-May. 2025]
(b) 3
(d) None of these

(a) 4
(c) 5

If the variables x and y are related by 3y = -2x - 4
and SD of y is 4, then SD of x is [MTS-May, 2025]
(a) 2 (b) 4

(c) 6 (d) -6

If x and y are related as 3x - 4y = 20, and the

quartile deviation of x is 12, then the quartile

deviation of y is [MTP-Sep. 2024]

(a) 14 (b) 15

(c) 16 (d) 9

Origin is shifted by 5, what will happen?
[MTP-Sep. 2024]

(a) SD will increase by 5

(b) QD will increase by 5

(c) MD will increase by 5

(d) There will be no change in SD

42. For the first 20 natural numbers, the standard
deviation is [PYQ-Jun. 2024]
(a) 5.77 (b) 7.75
(c) 5.64 (d) 6.54
43.1f 2x + 3y + 4 = 0 and v(x) = 6, then v(y) is
[PYQ-Dec. 2022]
(a) 8/3 (b) 9
(e) -9 (d) 6
~ \
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44.

45.

46.

47.

48.

49.

Consider the data sets; X = {-6, 2, -2, 6}, Y =

{4,8,2,6}and Z = {103, 100, 102, 101}. Let Sx,

Sy & Sz be the standard deviations of the sets X,

Y and Z respectively. We have the relations,
[PYQ-Jun. 2024]

(b) Sz < Sy < Sx

(d) Sx< Sz <Sy

(a) Sx<Sy<Sz
(c) Sz <Sx<Sy

Relative Measure of Dispersion

The coefficient of the range of the data:
7,8,4,1,9,12,18,16,94, 3,5, -6is

[PYQ-June, 2024]
(a) 133.6 (b) 163.3
(c) 166.3 (d) 113.6

The monthly profit/loss for six months of the firm
is as under:

Profit/Loss (in )

January 1000
February 900
March 0
April -200
May -400
June 2000

The coefficient of Range of the above data is
[PYQ-May, 2025]

(a) 122 (b) 150

(c) 33.33 (d) 55.55

In a dataset, 25 percent of values are smaller

than 30 and one-fourth of values are larger than

70, then the coefficient of quartile deviation is
%. [PYQ-Jun. 2024]

(a) 40 (b) 50

(c) 60 (d) 70

Ifxand y are related by y = 2x + 5 and SD and AM

of x are known to be 5 and 10 respectively, then
the coefficient of variation of y is

[MTP-Sep. 2024]
(a) 25 (b) 30
(c) 40 (d) 20
The arithmetic mean and coefficient of variation

of data set x are respectively 10 and 30. The
variance of 30 - 2x is [PYQ-Dec. 2022]

(a) 28 (b) 32
(c) 34 (d) 36

Quantitative Aptitude



ANSWER KEY

observations from their arithmetic mean is
Zero.

i.e, Z(Xi -X) =0.

. () Given, Mean of a set of 20 observations = 18.3

=
n

>

™M

—183= X

= Xx =366
Now, let the new observation added be m, then
366+m
21

18.3-0.6 =

Measures of Central Tendency and Dispersion

(a) 2. (d) 3. (d) 4. () 5. (d) 6. (a) 7. (b) 8. (o) 9. (b) 10 (b)%

(b)) 12. (¢ 13. (b) 14.(b) 15.(d) 16. (c) 17. (b) 18.(b) 19.(c) 20. (b)%
.(@) 22.(a) 23. (c) 24.(b) 25.(d) 26.(a) 27.(b) 28.(b) 29.(a) 30 (c)%
.(d) 32. (o) 33. (c) 34.(d) 35.(a 36.(a) 37.(b) 38.(a) 39.(c) 40 (d)é
.(d) 42. () 43. (a) 44.(b) 45.(d) 46. (b) 47. (a) 48.(c) 49.(d) %

HINTS & SOLUTIONS

. (a) Given: Mean of 5 observations x + 1, x + 3, 366+m

x+5,x+7andx+9is given 15 = 17.7 = 21

e x+1+x+3+x+5+x+7+x+9=15 = m=5.7

5 5. (b) Let the three numbers be a, b, 180.
5x+25 15 According to question,
5 a+b+180

= 5x+25=75 o R

= 5x=15 = a+b+180=405

=x=10 =a+b=225 (1)
. (d) Given; mean of first three terms is 17 and Also,b-a=25 ..(11)

mean of next four terms is 21 From (i) and (ii), we get

i.e.,, Sum of first three terms =17 x 3 2b =250

And, sum of next four terms = 21 x 4 = b=125

3x17+4x21 Thus, a = 10

Therefore, Mean of seventerms= ———— ’

_ 7 Hence, the smallest number is 100.

=19.28
. (d) We know that, 6. (a) GivenE,: Mean of 50 observations = 36

The algebraic sum of deviations of set of ie., Y:?x

= Xx=36x50=1800

Now, two observations 30 and 42 are excluded,
then the mean of remaining observations can
be calculated as:

Sx=1800 - 30 - 42 = 1728
1728 _

= Mean = 36

. (b) Given, Mean salary of a group of 50 persons

=Rs. 5850
Incorrect observation = Rs. 8000

Correct observation = Rs. 7800
= >x=50x5850-8000 + 7800

(173)
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10.

11.

= 2x=292300
292300 -R

Therefore, new mean = s. 5846

. (c) According to question, we have

n=100,x=50andoc =5
= YXincorrect = 100 x 50 = 5000
= YXeorrect = 5000 — 100 + 50 = 4950

4950
= Correct mean = ——

100
= Correct mean = 49.5

. (b) Harmonic mean of 2, 4 and 6 is given by

3
H.M. bl m
2 4 6
= H.M. =3.27 = 3.30 (approx)
(b) We know,

Geometric Mean is given by

(ay x ap x ... x a,)¥/™
=(3x7x11x15x24x28x30x0)/8

= ()18

=0

(b) If a and b are two positive observations such
that a > b, then according to the question

a+b

=6.5 (- AM=6.5)
a+b=13 (1)
and ~Jab =6 (-GM =6)

ab =36

" (a-b)?=(a+b)*-4ab
(a-b)?=(13)2- 4 x 36
(a-b)2 =169 - 144

(a-b)?=25

a-b=5 .(ii)
Adding (i) and (ii), we get

2a=18

a=9

From (i), we get

b=13-9=4

Therefore, the two numbers are 9 and 4.
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12.

13.

14.

15.

16.

(c) We know,

GM? = AM x HM

= GM?=5x3.2

= GM = +/5x3.2

= GM=4.0

(b)

Speed of the aeroplane from A to B
=500 km/hr

Speed of the aeroplane from B to A
=700 km/hr

2xy

By using the f la, d=
y using the formula, average spee e

[where x and y are speeds for same distances]
2x500x700

500+700
= Average speed = 583.33 km/hr
Therefore, the average speed of the aeroplane
is 583.33km/hr

(b) We know that,
Distance

= Average speed =

Speed = -
Time
Total Distance

Thus, average speed = Total Time

5+15 N 20
5 15
7_'_7
30 45
20x6
3

= 40 km/hr

(d) Given, Geometric mean of three numbers
40,50 and x=10

ie, (40 x 50 x x)1/3=10

Taking cube on both sides, we get
2000x = 103

= 2000x=1000

1
= X=—
2
(c) Given: 2A + G = 27
We know, H = 2ab =4
a+b
Go by options:

For option (A): (1, 3)

=

Quantitative Aptitude



17.

18.

19.

20.

21.

= H= 2x1x3 :E, not true
4 2
For option (B): (9, 5)
2x9x5 45
= H= =—, not true
14 7
For option (C): (6, 3)
2x6x%x3

= H= =4, which is true

For option (D): (12, 7)
_ 2x12x7 168
19 19

Also,for (6,3): A:?:%andG:«/6x3 ~J18

=H

9
Thus, 2A + G? = Z(Ej+(@)2 =27

It satisfy the given relation.

Hence, the numbers are 6 and 3.

(b) We know,

Median depends on the position of the
observation whereas mean is the average of
all the observations and Mode is the value that
occur maximum number of times.

(b) We have,

Median is based on only fifty percent (50%) of
the central values.

(c) We know,

For open-end classification, Median is the best
measure of central tendency.

(b) Given, Two variable x and y are related as
2x-y=3

= 2Xmed ~ Ymed = 3

= 2(10) - Ymea = 3

= Vimed = 17

(a) Given observations :
42,72,35,92,67,85,72,81, 51,56

Arranging the observations is ascending order,
we get

35,42,51,56,67,72,72,81, 85,92

Here, number of observations (n) = 10, which is even.
Thus, Median = Average of two middle terms

67+72 139

= Median = T =69.5

Therefore, median of given observations is 69.5

Measures of Central Tendency and Dispersion

22.

23.

24.

25.

26.

27.

(a) Given observations :
11,13,15,19, (x + 2), (x + 4), 30, 35,39, 46
Here, n =10
5™ term + 6 term
2

Thus, Median =

TR SR

=50=2x+6=>x=22

(c) Arranging the given data in ascending order,
we get

8,10,11, 14,16,19, 21, 24

8+1)"
D;=3|—— | term
10

= D3 =3(0.9)" term

= D3 =2.7"term

= D3 =2"+0.7 (37 - 2nd)

=D3;=10+0.7 (11 -10)

=D3=10+0.7= D3 =10.7

(b) Given; First quartile = 142 and
Semi-interquartile range = 18

= Bre g

= Q;-142=36

—Q,=178
=Q2= o
2
= 1 o g, = 160
(d) Given data : 100, 110, 125, 225, 325, 125,

90, 80, 455, 375, 125
Here, 125 appears thrice.
Therefore, the mode of the data is 125.

(a) Given dataset :
13,8,6,3,8,13, 2x+3,13,3,5,7

Since, 8 and 13 are repeating thrice and 13 is
the given mode.

Therefore, the value of 2x + 3 should be equal to
13 to the mode be 13.

ie, 2x+3 =13 or x=5.
(b) Given, Mean = 10 and Median = 9

We know,
Mean - Mode = 3 (Mean - Median)

(173)
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28.

29.

30.

31.

32.

33.

34.

35.

= 10 - Mode =3 (10 -9)

= 10 - Mode =3 (1)

= Mode =10-3 = Mode =7

(b) We know,

Mean - Mode = 3 Mean - 3 Median
3Median — Mode

2
3(6)-10

= Mean =

= Mean = — Mean = 4

(a) Given, Mean = 32 and Mode = 26
We know,

Mean - Mode = 3 (Mean - Median)
= 32 -26 =3 (32 - Median)

= g =32 - Median

= Median=32-2 =30

(c) We know,

Mean - Mode = 3(Mean - Median)
24 - 18 = 3(24 - Median)

Median = 22

(d) Given, Mean = 55.60 and Median = 52.40
We know,

Mode = 3 Median - 2 Mean

= Mode = 3 (52.40) - 2(55.60)

= Mode =46

(c) We know that,
Mean - Mode = 3(Mean - Median)

= 69 = 3 (Mean - Median)
= % = Mean - Median

= Mean - Median = 23
(c) We know that,

M.D = Z|x;-X|, which gives the absolute
deviations only.

Therefore, Mean deviation is based on the
absolute deviations only.

(d) We know,

Quartile deviation is the absolute measure of
dispersion for open ended distribution.

(a) Given, x and y are related as 4x + 2y + 12 =0
=2y=-4x-12
=>y=-2x-6
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36.

37.

38.

39.

We know,

Mean deviation remains unchanged due to
change in origin but changes in same ratio due
to a change in scale. Thus, mean deviation of y
is given by

M.D,=|-2| xM.D,
=>M.D,=2x45=>M.D,=9

(a) We know,
Quartile deviation = %
_ 65—-45 _ 20 10
2 2

(b) Given; Quartile deviation is 12 and the first
quartile is 25

We know,

_ -9
Q.D= =

=12 = Q325

= Q3-25=24=03=49
(a) Given,

Relation between x and y is 3x + 6y = 20

= 6y=-3x+20
e 32
6
Sy —xt D
Y 2 3
Therefore, quartile deviation of y is given by
Q.Dy=|—%|xQ.Dy

:>Q.Dy=% x 8

=Q.D,=4
(c) Given, 3y =-2x- 4
=2x=-3y-4%
3y
=>x=-—/]"-2
T

:»5.0;‘—% xS.D,

3
=5.D,= 2 x4

—S.D, =6

Quantitative Aptitude



40. (d) Given, x and y are related as 3x - 4y = 20
3

=y=—x-5
4 4
3
=Q.D,=| | *xQ.D
3
=0Q.D,=|7|x12=Q.D,=9

41. (d) We know,

There is no effect on SD, MD and QD on the

shifting of origin.

Therefore, there will be no change in SD if

origin gets shifted by 5.
42. (a) We know that,

Standard deviation of first n natural numbers is

given by
n* -1
12
Here, n = 20

Therefore,

20%-1 /199
=,[—— =5.77 (approx
T T (approx)

43. (a) Given, 2x+ 3y +4=0

SD.=

=3y=-2x-4
I

3 3
Thus,

S.D.,=|b|S.D
= V(y) = b? x V(x)

22
SVO/'):(EJ x 6
:>V(y)=%><6:V(y)=

44. (b) Given;
X={-6,-2,2, 6}
Y={2,406,8}
Z={100,101,102,103}

w| o

Clearly, the scatterness in the values is greater

in dataset X, then Y and least in Z.
Therefore, S, > S, > S,.

45. (d) Givendata: 7,8,4,1,9,12,18,16,94,3,5,-6

Here, Largest observation = 94
Smallest observation = -6
Therefore,

2 O 33

Measures of Central Tendency and Dispersion

46.

47.

48.

49.

~(-6)
94 +(-6)
_ 100

Coefficient of range =

x100=113.6

(b) From the given data, we have
Largest value (L) = 2000
Smallest value (S) = -400

We know,

Coefficient of Range =

-3 x 100
S

_ 2000-(-400)

= 100
2000+ (—400)

_ 2400 400=150
1600

(a) Given, 25 percent of values are smaller than
30 and one-fourth of values are larger than 70
i.e, Q;=30and Q3 =70

Thus, coefficient of quartile deviation

00
= 0,40, 100

40
= x 100 =40
100

(c) Since, x and y are related by y = 2x + 5 thus
y=2x+5
=y=2(10)+5
=y=25
Now,S.D, =|2|S.D,=S.D,=10
Therefore,
S.D,

C.V, =——==x100

y

= 10 x 100 =40
25
(d) Given, Mean =10 and Coefficient of variation
(Cv)=30
S.D
Mean

CV.= x 100

= 30= S0
10

x100=S5.D=3
Lety = 30 - 2x, then
S.D,=|-2| xS.D,
:>S.Dy:2><3:6

Therefore, variance of (30 - 2x) = 6 = 36.
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Chapter Wrap-up Test

Ready to test your knowledge?

You've got 15 questions and 20 minutes - Go
for it!

1.

If the mode of the following data is 13,
then the value of x in the dataset is

13,8, 60, 3, 8,13, 2x+3, 8,13,3,5,7

(a) 5 (b) &
(c) 7 (d) 8
. The mean of first three terms is 17 and

mean of next four terms (s 21. Calculate
the seven terms.

(a) 18.28
(¢) 19.58

(b) 19.78
(d) 19.28

. If mean of 5 observations x + 1, X + 3,

X+ 5, X+ 7and x + 9 (s given 15, then
the value of x will be

(a) 10 (b) 12
(c) 8 (d) 11
. The median of the following numbers,

which are given in ascending order is 25.
Find the value of x.

11, 13, 15, 19, (x + 2), (X + 4) 30, 35,
39, 46

(a) 22 (b) 20

(c) 15 (d) 30

. If the mode of a data is 18 and mean (s
24, then median is

(a) 18 (b) 24

(c) 22 (d) 21

. The mean of three numbers is 135. Among

the three numbers, the biggest number s
180. The difference between the remaining
two numbers is 25, then the smallest
number (s

(a) 125 (b) 130
(¢) 120 (d) 100
7. Find the Harmonic mean of 2, 4 and 6.
(a) 3.00 (b) 3.30
(c) 3.75 (d) 4.00
P N
(176)
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8.

10.

11.

12.

Which of the following statements is true?
(a) Median is based on all observations

(b) Mode is the mid value

(¢) Median is the 2nd Quartile

(d) Mode is the Sth decile

. What s the coefficient of mean deviation

for the following distribution of heights?
Take deviation from AM.

Height in inches = No. of Students

cO0-62 5
63-65 22
66-68 28
69-71 17
72-74 3

(a) 2.30 inches
(b) 3.45 inches
(c) 3.82 inches
(d) 2.48 inches
If the quartile deviation is 12 and the first

quartile is 25, then the value of the third
quartile is

(a) 37 (b) 44
(c) 61 (d) 60
If x and y are related by y = 2x + 5 and

SD and AM of x are known to be 5 and
10 respectively, then the coefficient of
variation of y is

(a) 25 (b) 30
(c) 40 (d) 20
If two variables x and y are related by

2X + 3Yy-7 = O and the mean and mean
deviation about mean of x are 1 and 0.3
respectively, then the coefficient of mean
deviation of y about its mean (s

(a) -5 (b) 12

(c) sO (d) 4

Quantitative Aptitude
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13. The mean annual salary of all employees in
a company is 325, 000. The mean salary of
male and female employees is 327,000 and
%17,000 respectively. Find the percentage
of males and females employed by the
company
(a) 60% and 40%

(b) 70% and 25%
(¢) 70% and 30%

(d) 80% and 20%

14. The third decile for the numbers 15, 10,
20, 25,18, 11,9, 12 s

(a) 13 (b) 10.70
(c) 11 (d) 11.50

15. A train covered the first 5 km of its journey
at a speed of 30 km/hr and next 15 km
at a speed of 45 km/hr. The average speed
of the train was
(a) 38 km/hr
(¢) 36 km/hr

(b) 40 km/hr
(d) 42 km/hr

ANSWER KEY

6. (d) 7.(b) 8. (¢) q. (b)

1.(a) 2.(d) 3.(a) 4.(a) 5.(c)
11.(c) 12.(b) 13.(d) 14.(b) 15.(b)

10. (b)
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Probability

Cheat Sheet by Anurag Sir

Probability

“The chances of occurrence of an event is called
probability.”

Subjective Probability

Based on opinions or belief

Objective Probability

Based on recorded
observations (Data)

Probability of an event is denoted by P(E)
O<PE)<1

P(E) + P(not E) = 1

P(not E) = 1 — P(E)

Random Experiment

Any experiment which can produce more than
one possible outcomes and where the result can
not be predicted.

e.g. Tossing a coin.
e.g. Throwing two dice together.

Sample Space

Set (collection) of all possible outcomes which
ociated to a random experiment.

e.g. Coin tossed once
S={H, T}

e.g. Dice is thrown once
S={1,2,3 4,5 6}

It is a subset of sample space.
Q Simple event : It contains only one element.

Q Compound event : It contain more than
one element.

e.g. A coin is tossed twice
S = {HH, HT, TH, TT}

E = {HH;} G = {HH, HT}
F={HT} H = {HH, TT, TH}
Simple Events Compound Events

Q (mpossible event (Empty) : It can never
happen

P(E) = O
O Sure event : It will definitely happen
P(E) =1

eg. S={1,2,3,4,5, 6}
E : A number less than 7
= {1J 2) 3) 4) 5) 6}
Sure event

F : A number more than 7
={}=4¢
Impossible event

Q Equally likely events : Two or more events
with same probability.

e.g. Coin is tossed

4




1 1
PH) = L and P(T) = T
(H) P () >
e.g. Dice is thrown
P(1) = P(2) = ... w@=%

Q Complementary events: Not happening
of an event is known as complementary

event denoted by E' or E
P(E) + P(E) = 1
e.g. A coin tossed twice
S = {HH, HT, TH, TT}
E : Two heads = {HH}
E' or E = {HT, TH, TT}

This is compliment of E

Mutually Exclusive Events

When selection of one event results rejection of
the events

Or

When two events can not happen simultaneously
Or

When two events have nothing in common

O O]

E F A

EnF=¢ AnNnB=#od
Mutually exclusive — Not Mutually exclusive

e.g. A : Aman is voter of Delhi.

B : Aman is 14 years old.

Mutually Exclusive

e.g. E : Anita is good singer.

F : Anita speaks fluent english.

Not Mutually Exclusive
If two events are Mutually Exclusive
Then, EnNF=4¢
PENF) =0

Probability

Mutually Exhaustive Events

Two or more events are mutually exhaustive if

their union makes sample space
le. AuB=S = |PAuUB) =1
eg. S={1,2, 34,5, 6}

A : Even = {2, 4, 6}
B:0dd = {1, 3, 5}
AuB=S

E : Prime = {2, 3, 5}
F:0dd = {1, 3, 5}
AuB={1,2,3,5}+S

Classical (Priori) Definition of
Probability

Assumes
Q All outcomes are known.
QO All outcomes are equally likely.
QO All outcomes are mutually exclusive.

Total no. of Favorable outcomes

A= Total no. of Possible outcomes

eg. S={1,2,3,4,5, 6} > Dice
1

3
P(even) = 5 2

Relative Frequency Definition
of Probability

Statistical Definition

n — No. of times an experiment is repeated

n —o(nis a big number)
fa —> An event ‘A’ is repeated fs times

Then, Probability of event A

P(A) = lim FA

n—wo N

> \
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Axiomatic (Modern)
Definition of Probability

Axiom : Any rule which don’t require proof.
Under this axiomatic approach.
Q P(A) is always non negative i.e., P(A) = O
QO Prob. of sample space is a sure event
le. P(S)=1
O If A and B are Mutually exclusive
Then, P(A U B) = P(A) + P(B)

Odds in Favour and Against

Odds in favour of A = A : A
Odds against of A = A : A

A — A
= = d P A =
P = 20 A PN =273
e.g. Odds in favour of A solving a problem

S 3.5

3 — )
P(A) = 2 and P(A) = >
(A) = 2 and P(R) = %

e.g. Odds against A solving a problem
s 4:5

P(A) = % and P(A) = g

Set Theory in Probability

Q P(A or B) = P(A U B) = P(Atleast one set)
= P(A) + P(B) — P(A n B)

(0

0 P(A & B) = P(A N B)
= P(A) + P(B) — P(A U B)

0

A

(230)
D

O P(A but not B)

P(only A)

P(A — B)

P(A N B)

P(A) - P(A N B)

@

A

1l

O P(B but not A)

P(only B)

P(B — A)

P(B N A)

P(B) — P(A n B)

(D,

A

1l

Q P(Neither A nor B)
= P(A' nB) = P(AuB)
=1 — P(Au B)

O P(not A or not B)
= P(A' UB) = P(A N BY
=1 - P(AnB)

(D

A B

Conditional Probability

A
P [E] = Prob. of event of A when event
B has already occured.

Quantitative Aptitude
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P (%j = P(s(—;)B) where P(B) # O
A) _ P(AnB) _ _
u| P(EJ = “p@ FP® =0
5 _ P(ANB) —
a P(EJ = —P(E) , P(B) # O

Compound Probability Theorem

- <Pl B
P(A N B) = P(A) P[A]

= X E X C
P(ANBANC) =P(A) P(AJ P[AmBJ

For Independent Events

A and B are independent
f | P(A nB) = P(A) x P(B)

—_

or

P[%J _ P(A) and P(%J - P(B)

Total Probability Theorem

A and B are independent

ea Event El D@/
1\ s,
A
2) Event EZ ?K

P(A) = P(E,) P [Ei] +P(E,) P [Ei]

1 2

Random Variable and
Probability Distribution

Random variable (%)) : Variable on the basis of
which probability is distributed.

Probability

e.g. No. of Heads, Age, Weight

Random Variable

( ) L
( Discrete )

( Continuous )

4 l

Probability
Density Function

Probability
Mass Function

IP; X7

1 ZP; x;

3P =1
(always)
Mean (n) = E(x) = ZP;X;
(expectation)
O Vaiance = o* = ZP; (X; — pi)*
or
IPiX? — (TP

or

E(x*) — [E(x)]?

0 s.D. = Wariance

O For a constant k
E(k) = k

O E(x +y) = E(x) + E(y)

O E(kx) = kE(x)

O If x and y are independent
E(x . y) = E(X) - E(Y)




QUESTIONS

Classical Definition of Probability

. A class consists of 10 boys and 20 girls of which

half of boys and half the girls have blue eyes. Find
the probability that a student chosen at random
is a boy and has blue eyes. [MTP-May, 2025]

3
(@) () ¢

(d) None of these

N[~ =

(c)

2. In a leap year, what is the probability that there
will be 53 Sundays? [PYQ-May, 2025]
53 b 1
(@) 3z (b) -
3 2
(c) b3 (d) b3
3. In a non-leap year, the probability of getting 53
Sundays or 53 Tuesdays or 53 Thursdays is:
4 ) [MTP-Jan. 2025]
O () >
3 1
© 3 G
4. What is the chance of picking a heart or a queen
not of heart from a pack of 52 cards?
[MTP-May, 2025]
17 1
(@) < (b) 73
4 3
() 13 @ 33
5. What is the chance of picking a spade or an ace
not of spade from a pack of 52cards?
[MTP-Jan. 2025]
4 b 2
(@ (b) =5
3 3
(c) 26 (d) 18
6. Three identical dice are rolled. The probability
that the same number will appear on each of
them is: [MTP-]Jan, 2025]
- 4
(@) (b)
L d
CF: (@) 1
~ \
(182\

\

7. If x be the sum of two numbers obtained when
two die are thrown simultaneously then P (x 27)
is [MTP-May, 2025]

N
05 @ @y

8. Find the probability that a four-digit number
comprising the digits 2, 5, 6 and 7 would be

5
(@) 12

divisible by 4. [MTP-Jan. 2025]
1 1

@ 3 (b) 3
1

© 3 (@ 1

Relative Frequency Definition of Probability

9. Eight labourers are working at a each day of
working (in 2): following wages for each day of
working (in3):

500, 620, 400, 700, 450, 560, 320, 450

If one of the workers is selected then what is the
probability that his wage would be less than the
average wage? [PYQ-Sep. 2024]
(a) 0.375 (b) 0.625
(c) 0.500 (d) 0.450

10. A box contains shoe pairs of same pattern of
different sizes numbered from 1 to 12. If a shoe
pair is selected at random, what is the probability
that the number on the shoe pair will be a
multiple of 5 or 67 [PYQ-Sep. 2024]

(a) 0.25 (b) 0.20
(c) 0.33 (d) 0.375
11. A number is selected from the first 20 natural

numbers. Find the probability that it would be
divisible by 3 or 7. [PYQ-May, 2025]

7 12
(a) 20 (b) 37
24 8
(c) 7 (d) 20

12. Two dice are thrown simultaneously. Find the
probability that the sum of digits on the two dice
would be 8 or more. [PYQ-May, 2025]

(@) > b) >
18 12
5 7

() 36 (d) 12
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13.

14.

15

16.

17.

18.

Operations on Events

Which of the following pairs of events are

mutually exclusive? [PYQ-Sep. 2024]

(a) A: Archna was born in India. B: She is a fine
lawyer.

(b) A: The student studies in a school. B: He
studies Geography.

(c) A: Sita is 16 years old. B: She is a good folk
dancer.

(d) A: Imran is under 15 years of age. B: He is a
voter of Delhi.

Three events A, B and C are mutually exclusive,

exhaustive and equally likely.

What is the probability of the complementary

event of A? [MTP-Jan. 2025]
1 2

(a) 3 (b) 3
& a1

© 5 (@

. A card is drawn from a well shuffled pack of 52

cards. Let E4, “a king or a queen is drawn” and
E,: “a queen or a jack is drawn”, then:

[MTP-Jan. 2025]
(a) E; and E, are not independent
(b) E; and E, are mutually exclusive
(c) E; and E, are independent
(d) None of these

If P(A) = 0.65 and P(B) = 0.15, then P(A) + P(B)

is [PYQ-Sep. 2024]
(@) 1.2 (b) 0.8
(c) 1.5 (d) 0.35

Which one holds correct for any two events A
and B [PYQ-Sep. 2024]

(a) P(A-B)=P(A)-P(AnB)

(b) P(A-B) =P(A) - P(B)

(c) P(A-B)=P(B)-P(AnB)

(d) P(A-B)=P(B) + P(ANnB)

Let A and B be two possible outcomes of a
random experiment and P(A) = % P(AuU B) =

% and P(B) = x. For what value of x are A and B

mutually exclusive events?

1
@ 2 ) 3

[PYQ-Jan. 2025]

Probability

19.

20.

21.

22

23.

1
© ¢ (@

. If A and B are

;rlw ®F

Let P(A) = % and P(B) =

mutually exclusive events then P(A U B) is
1 [PYQ-Jan. 2025]

() (b)

(c) (d)

The probability that a card drawn at random from
the pack of playing cards may be either a queen

Ul ul|w
SN

or ace is [MTP-May, 2025]
2 b 1

(@) 73 (b) 75

© = @ N

) 3 one

If the probability of a horse A winning a race is

1
3 and probability of a horse B winning the same
1

race is 2 is the probability that one of
the horses will win. [MTP-May, 2025]
1 7
@ 3 (b 5
1 1
© 35 (d) =

The probability that an Accountant’s job
applicant has a B.Com. Degree is 0.85, that he is
a CAis 0.30 and that he is both B.Com. and CA is
0.25. Out of 500 applicants, how many would be

B.Com. or CA? [MTP-Jan. 2025]
(a) 0.25 (b) 0.30
(c) 0.10 (d) 0.90

Axiomatic or Modern Definition
of Probability

A company produces two types of products. A
and B. The probability of a defective product in
type Ais 0.05 and in type B is 0.03. If the company
produces 60% type A and 10% type B. what is
the probability of a randomly selected product
being defective? [PYQ-]Jun. 2023]
(a) 0.042

(b) 0.03

(c) 0.048

(d) 0.052

153
N



24.

25.

26.

227/

28.

228

In a class, there are 15 boys and 10 girls. Three
students are selected at random. The probability
that 1 girl and 2 boys are selected is:

[PYQ-May, 2025]

21 25
(a) 6 (b) 17
1 3
)] =0 (d) o5

A question in statistics is given to three students
A, B, and C. Their chances of solving the question
are 1/3,1/5and 1/7 respectively. The probability
that the question would be solved is

[PYQ-Jun. 2024]

19 16
(a) 35 (b) 35
1 104
(d) 105 (d) 105

Rupesh is known to hit a target in 5 out of 9 shots
whereas David is known to hit the same target
in 6 out of 11 shots. What is the probability that
the target would be hit once they both try?

[MTP-Jan. 2025]

79 10
(a) E (b) 1—3
14 13
(c) % (d) E

A number is selected at random from the set
{1, 2, ..., 99}. The probability that it is divisible by

9 or 11 is [PYQ-Jun, 2024]
19 19

(a) 100 (b) 99
10 10

(c) 100 (d) 99

Conditional Probability and
Compound Theorem of Probability

The theory of the compound probability states
that for any two events A and B:

(MTP-May 2025, MTP-Jan 2025)
(a) P(AnB) =P(A) x P(B)
(b) P(An B) =P(A) x P(B/A)
(c) P(Au B) =P(A) x P(B)
(d) P(AUB)=P(A) + P(B) - P(AN B)
In connection with a random experiment, it is

3
found that P(A) = %, P(B) = c and P(AUB) = g'

find P(A/B) [MTP-Jan. 2025]

184

\

30.

31.

32.

33.

34.

7 1
(a) 18 (b) 3
5 13
() 18 (d) 18

Two cards are drawn at random from a pack of
52 cards. The probability of getting either both
the red cards or both Kings cards is

[PYQ-Sep. 2024]
(a) 0.4288 (b) 0.2488
(c) 0.8248 (d) 0.8428

The probability that a trainee will remain with a
company is 0.8. The probability that an employee
earns more than 320,000 per month is 0.4. The
probability that an employee, who was a trainee
and remained with the company or who earns
more than<¥20,000 per month is 0.9. What is the
probability that an employee earns more than
20,000 per month given that he is a trainee, who
stayed with the company? [MTP-May, 2025]

(a) (b)

|~ |wu
0| o|w

(c) (d)

Two cards are drawn from a pack of 52 cards. The
probability that one is a spade and one is a heart

is: [PYQ-May, 2025]
(@) = b) 22
.3 29
20 34
© 47 ) 13
oA 13
100 102

From a bag containing 4 red, 5 blue and 6 white
caps, two caps are drawn without replacement.
What is the probability that the caps are of
different colours? [PYQ-June, 2023]

74 37
(a) 105 (b) 105
94 31
() 105 (d) 105

Company A produces 10% defective products,
company B produces 20% defective products
and company C produces 5% defective products.
If choosing a company is an equally likely event,
what is the probability that product chosen is
free from defect? [PYQ-Jun. 2023]
(a) 0.88 (b) 0.80

(c) 0.79 (d) 0.78

Quantitative Aptitude



35.

36.

37.

38.

A problem is given to 5 students P, Q, R, S and
T. If the probability of solving the problem
individually is 1/2, 1/3, 2/3, 1/5 and 1/6
respectively, then find the probability that the
problem is solved. [PYQ-May. 2025]
(a) 0.47 (b) 0.93

(c) 0.57 (d) 0.27

The odds are 9:5 against a person who is 50 years
living till he is 70 and 8:6 against a person who
is 60 living till he is 80. Find the probability that
at least one of them will be alive after 20 years.

[MTP-May, 2025]

1 b 2
(a) 14 (b) 49

31 35
(c) 9 (d) 29

The probability of success of three students in
CA Foundation examinationare 1/5,1/4and 1/3
respectively. Find the probability that at least two
students will get success. [PYQ-Sep. 2024]

(a) (b)

| |w
U= U N

(c) (d)

A father had three sons namely, Kailash, Harish
and Prakash. All are above 65 years in age.
Prakash happens to be the eldest while Kailash as
youngest. As per the health history, itis estimated
that the probability that Kailash survives another
5yearsis 4/5, Harish survives another 5 years is
3/5 and Prakash survives another 5 yearsis 1/2.
The probabilities that Kailash and Harish survive
another 5 years is 0.46, Harish and Prakash
survive another 5 years is 0.32 and Kailash and
Prakash survive another 5 years is 0.48.

39.

40.

41.

The probability that all three sons survive another

5 yearsis 0.26. What shall be the probability that

at least one of them survives another 5 years?
[PYQ-May, 2025]

(b) 0.72

(d) 9/10

(a) 0.78
(c) 7/10

A random variable has the following probability
distribution: [PYQ-June, 2023]

2

K
2K
2K

Find K.
1 2
(a) 3 (b) c
1 2
() c (d) 3

Arandom variable X has the following probability
density function; f(x) = 6x(1 - x), 0 <x <1, then

the mean is [PYQ-Jan. 2025]
1 1

@ 3 (b) 5
1 L

© (@ -

In a business venture, a man can make a profit
0f 50,000 or incur a loss of ¥20,000. The
probabilities of making profit or incurring loss,
from the past experience, are known to be 0.75
and 0.25 respectively. What is his expected

ANSWER KEY

6.
16.
26.

2. (d) 3. (o) 4. (c) 5. (@)
11. (d) 12. (b) 13. (d) 14.(b) 15. (a)
21.(a) 22.(d) 23.(a) 24.(a) 25. (3
31. (b) 32. (d) 33. (@) 34.(a) 35. (b)

36.

profit? [MTP-Jan. 2025]
(a) 33,500 (b) ¥34,500

(c) 235,500 (d) 32,500

© 7.() 8 @® 9 () 10. (a)
(a) 17.(b) 18. (@) 19.(a) 20. (a)
(@ 27.(b) 28.(b) 29.(d) 30. (a)
(€ 37.(c) 38.(d 39 () 40.(d)

Probability



HINTS & SOLUTIONS

1. (a) Given,

Number of boys = 10

Number of girls = 20

Number of boys with blue eyes =5
Number of girls with blue eyes = 10

Thus, the probability that a student chosen at

random is a boy and has blue eyes = %:l

6
Therefore, the required probability is %

Hence, the correct option is (A).

. (d) We know,

In a leap year, there are 52 weeks and 2 extra
days

2 remaining days can be: {Sun-Mon, Mon-Tue,
Tues-Wed, Wed-Thurs, Thurs-Fri, Fri-Sat, Sat-
Sun}. Thus, for a leap year having 53 Sunday,
2 extra days should be {Sat-Sun} or {Sun-Mon}.

Therefore, the required probability = %

. (2) According to the question,

In a leap year there are complete 52 weeks and
1 extra day.

That day can be Sunday or Tuesday or Thursday.
Sample Space is: S = {Sunday, Monday, Tuesday,
Wednesday, Thursday, Friday, Saturday}

Total Number of Qutcomes, n(S) = 7

Let E be an event of getting an extra day as
Sunday, Tuesday and Thursday.

n(E)=3

So, the Probability =

N w

. (c) We know,

Number of hearts in a pack of 52 cards = 13
Number of queens but not of heart = 3
Therefore, the chance of picking a heart or a
queen not of heart from a pack of 52 cards is
given by;

13 TS e

52 52 52 13

(230)

-

5. (a) Event 1: Picking a spade = 13 cards

Event 2: Picking an ace not of spade = 3 cards
(aces of hearts, diamonds, clubs)

Favourable outcome =13 +3 =16
Total cards = 52
p_l6_4
52 13
6. (c) Total Number of Outcomes when 3 dices are
rolled = n(S) =63 =216
Favourable Outcomes will be given as,

Letthere be an event E denoting the appearance
of the same number on all the dices.
E={(1,1,1),(2,22),(3,3,3),(4,4,4), (5,5,5),
(6,6,6)}

= n(E)=6
Probability= ") -6 _ 1
n(S) 216 36
7. (b) Given;

Total outcomes = 36
Therefore, favorable outcomes

sam | Conbimtions
7

(1,6), (2, 5), (3, 4), (4 3), (5 2),(6,1) > 6
(2,6), (3,5), (4, 4), (5,3), (6,2) > 5

(3,6), (4,5), (5 4), (6,3) > 4

10 | (4,6),(5,5),(6,4) =3

11 | (5,6), (6,5) — 2

12 [ (6,6)>1
Favourable outcome=6+5+4+3+2+1=21
Hence, P(x27)=£=l
36 12

8. (b) Given;
Digits: 2,5, 6, 7
Total 4-digit numbers = 4! = 24
Here, Last two digits divisible by 4: 52, 56, 72,
76 (4 pairs)
For each pair, first two digits can be arranged in
2! =2 ways.
Total valid numbers =4 x 2 =8
1

Probability = 8 =—.
24 3

Quantitative Aptitude



9.

10.

11.

12.

(c) Given wages (in3) :

500, 620, 400, 700, 450, 560, 320, 450

Average

_ 500+620+400+700+450+560+320+450
8

000 g,
8
Now, wages less than 500 are :
e 400
e 450
e 320
e 450
Count=4
Therefore, the required probability is

4
P(Wage<500)———05

(a) Given:
¢ Shoe pairs numbered from 1 to 12
¢ Total number of pairs = 12
Here,
Number of multiples of 5 = 2(5, 10)
Number of multiples of 6 = 2(6, 12)
Number of multiples of both = 0
Therefore, the required probability,
P—i=1 =0.33 (approx.)

12 3
(d) We know,
First 20 natural numbers: 1 to 20

Numbers divisible by 3: 3, 6,9, 12, 15, 18 = 6
numbers

Numbers divisible by 7: 7, 14 — 2 numbers

No number from 1 to 20 is divisible by both 3
and 7.

So, total favorable numbers=6+2 =8

8
Hence, Probability = 20"

(b) Here, list of outcomes where sum > 8.

S cmbimion e

(2,6),(3,5), (4,4), (5 3), (6,2)

9 |(3,6),(45),(54),(6 3) 4

10 | (4,6),(5,5),(6,4) 3

11 | (5,6),(6,5) 2

12 [(6,6) 1
Probability

13.

14.

15.

16.

Total favorable outcomes=5+4+3+2+1=15
Hence, P(sum>8)= R

36 12
(d) Option (a):
These two events can happen together (some-
one born in India can be a fine lawyer).
Not mutually exclusive
Option (b):
A student studying in a school can also study
Geography.
Not mutually exclusive
Option (c):
Age and skill are unrelated, both can happen
simultaneously.
Not mutually exclusive
Option (d):
To be a voter, one must be at least 18 years old.
So, Imran cannot be under 15 and a voter
simultaneously.
Mutually exclusive events.
(b)
Since A, B and C are mutually exclusive,
exhaustive, and equally likely:

P(A) = P(B) = P(C) = %

The complementary event of A is AS, which
includes B and C:

P(A9=1-P(A)=1-

w | =

2
=
(a) Given:

e FE,:Kingor Queen — 8 cards
e E5:Queen or Jack — 8 cards
e E; N E: Queen — 4 cards
For independence:

8 8 4

4
P(E, NE,)=— R
(B, NE2) 5 5252 52

2 P(E,).P(E;)=
So, they are not independent.
(a) We are given:

e P(A)=0.65=P(A)=1-0.65=0.35
e P(B)=0.15=P(B)=1-0.15=0.85
Therefore,

P(A") +P(B')=0.35+0.85=1.2

(ﬁ;



17. (b) We know, 21. (a) Let,
A - B means the event that A happens but B P(A) : Horse A winning
does not. P(B) : Horse B winning
So, P(A - B) = P(A N BY) P 1 dPB-l
where, B¢ is the complement of B. ie, P(4) = 6 and P(B) = 4
Therefore, P(A - B) = P(A) - P(AN B) — P(A)=1-P(4)=1- %:g
1 1
18. (a) Given; P(A) = =, P(AUB)==and P(B)=x 1 3
- $ 2 — P(B)=1-P(B)=1-~=>
Since, A and B are mutually exclusive events 4 4
which is given by: Now, the probability that one of the horses will
P(4 U B) = P(A) + P(B) win will be given by:
1 1 = P(A wins and B lose) + P(A lose and B wins)
= 573X =P(AnB)+P(A' N B)
4 = P(A) . P(B) + P(A") . P(B)
= X=573 1351 345 8 1
= —X—Ft—X— = ——=—==
6 4 6 4 24 24 3
=X % 22. (d) Given:
Therefore, the value of x is % ¢ P(B.Com)=0.85
" 3 e P(CA)=0.30
19. (a) Given; P(4) = < and P(B) = < e P(B.Comn CA)=0.25
Since, A and B are mutually events, then > IEENA IS S
P(A~B)=0 Therefore,
3 2 P(B.Com U CA) = P(B.Com) + P(CA) - P(B.Com
:>P(B)=1—§=§ N CA) =0.85+0.30 - 0.25 = 0.90
Thus, P(A U B) = P(A) + P(B) 23. (a) Given;
N P(AUB)=1+E P(Defective|A) = 0.05
5 5 P(Defective|B) = 0.03
N P(AUB)=E Therefore,
5 P(Defective) = P(A) . P(D|A) + P(B) . P(D|B)
20. (a) We know that, — (06 x 005) + (04_ x 003)
Total cards = 52 0,03+ 0012
Number of queens = 4 2
Number of aces = 4 =00
Let A and B be the events that the card is queen 24. (a) Given;
or ace respectively, then Number of boys = 15 and Number of girls = 10
Theref h ility that 1 girl 2
P(A) = i:i and P(B) = i:i erefore, t e p.robabl ity that 1 girl and 2 boys
52 13 52 13 are selected is given by
Thus, the probability that a card drawn is either 10,0 150
a queen or an ace = P(A U B) %
C
= P(A) + P(B) 3
(since, the events are mutually exclusive) 10x15x14
_ 1 N 2 21
" 313713 25%x24x23 46
Hence, the correct option is (a). 6
»
(188 Quantitative Aptitude
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25.

26.

27/

28.

(a) Given;

P(A) = < P(B) = P(CJ ==

We know,

P(at least one solves) = 1 — P(none solve)

Now,

P(nonesolve) =(1-P(4)).(1-P(B)).(1-P(C))

(343

2.4.6 ﬁ
~ 3.5.7 105
Therefore,

48 105-48 57 19
105 105 105 35

P(Solved) = 1—
(a) Given:

P(Rupesh hits) = g

P(David hits) = 1]
11

Therefore, Probability (Atleast one will hit)
=1 - P(None)

s

. 4.5

=]——x—

9 11
2079

99 99

(b) Given;
Total numbers = 99

99
1. Divisible by 9 : [?J =11 numbers

o
2. Divisible by 11 : {HJ =9 numbers

3. Divisible by both 9 and 11 (LCM = 99):

2
99 | = 11 numbers

Therefore, Favorable outcomes=11+9-1=19

Hence, the required probability = %

(b) We know that,
For any two events A and B, the compound (joint)
probability is given by:

P(An B) = P(A) x P(B|A)

Probability

29.

30.

31.

32.

(d) We know,

P(Au B)=P(A) + P(B) - P(An B)

= P(AnB)=P(A) + P(B) - P(AuU B)
2 35

356
20182513

730 30 30 30

Therefore,
P(AmB) 13/30 13 5 65 13
P(B) 3/5 30 3 90 18
(a) Given;

Number of red cards = 26

Number of kings = 4

Red kings = 2 (hearts and diamonds)
Therefore, the required probability

¢, +4C,—“C,

52C2
_ 26x25+4x3-2x1_ 660 _ 4000
52x51 2652

(b) According to question, we have

Let A: Trainee remains with company — P(4) =
0.8

Let B: Employee earns more than 320,000 —
P(B)=0.4

Given: P(Aw B) =0.9

Required: P(B|A) = Probability that an
employee earns >320,000 given he is a trainee
who stayed with the company.

We know,

P(AUB)=P(A) + P(B) - P(ANB)

=09=08+04-P(ANnB)

=P(ANnB)=12-09=0.3

P(AnB) 03 _3
P(A) 08 8

(d) According to question, we have

Therefore, P(B|A) =

Number of ways to choose 2 cards from 52
cards

=520, =1326
Also, Favorable outcomes of choosing 1 spade
and 1 heart
=13¢; x13C; =13 x 13 =169
Therefore, the required probability
169 _ 13
1326 102

(ﬂ?



33.

34.

35.

36.

(a) Given;
Red = 4, Blue = 5 and White = 6
Total =4 + 5+ 6 = 15 caps
Therefore, the required probability
¢, .15 +°¢, . %c + *¢, .oy
15 C,

4x5+5x6+4x6 74

105 105

(a) Given; Company A produces 10% defective
products, company B produces 20% defective
products and company C produces 5% defective
products.

Thus,

1 1 1
P(defective) = 3 x 0.1+ 5 x 0.2 + 5 x 0.05

0.35
= P(defective) = 3 - 0.116

Therefore, the probability that product chosen
is free from defect is given by

P(free from defect) = 1 - P(defective)
= P(free from defect) =1-0.116
= P(free from defect) = 0.883

(b) Given;

1 1
P(P)—E' P(Q)—g
PR P=t

3 5

1
P(T) = 6
Now,

P(Problem is solved) = 1 - P(None solve)

SN

(c) Given;
Person A : Odds against = 9:5 —

5 9
P(A i = —,P(Adies) = —
(A survives) 14 (A dies) o
Person B : Odds against = 8:6 —

3
P(B survives) = 7 P(B dies) = ;

(2a0)

\

37.

38.

At least one survives :
P =1 - P (both die)

-1 (fl.ij_ 36 _31
“7 \1477) 7 98 49’
(c)
_1
-P(A)—5
° P(B) = %
° P(C) = 1

Therefore, the probabilities of failures is given
by

1 4
P(A)=1- ===
(4") = -
1 3
P(B)=1--==
(B) A
1 2
P(C)=1-===
() e

e A and B succeed, C fails:
112 2 1

—X—X—=—=—

5 4 3 60 30
e Band C succeed, A fails:

4114-1

5 43 60 15
e A and C succeed, B fails:
131 3 1

5 4 3 60 20
Sum for exactly 2 succeed:
1 1. 1 2 4 3 9 3

30 15 20 60 60 60 60 20
Hence, Total probability that atleast two succeed
3 1 9 1 10_1

J’_
20 60 60 60 60 6
(d) Let’s define:

e A: Kailash survives
e B: Harish survives

e (: Prakash survives

Given:
4

e P(A) = E =0.80
3

e P(B)= E =0.60

Quantitative Aptitude



L & L

1 !

\ P(C)=E=0.50 -_fox.6x(1—x)dx

e P(AnB)=0.46

( ) =6le2 (1-x)dx

e P(BNC(C)=0.32 0

.« P(ANC)=048 =6, (2~ x) dx

« PANBNC) =026 - )

3 4

P(at least one survives) = P(Auw Bu () =6 X?} —6[%}

= P(A) + P(B) + P(C) - P(A~ B) - P(B C) - L7 o 0

P(ANC)+P(ANBAC) i 1)_{1}

= 0.80 + 0.60 + 0.50 - 0.46 - 0.32 - 0.48 + 0.26 3) \4

=1.90 - 1.26 + 0.26 = 0.90 -6 l_lj

9 3 4
"~ 10 1
39. (c) Given; Sum of total probabilities = 1 S 12

i.e., K+2K+2K=5K 1

5K=1 aliry

ol 2

°5 41. (d) Expected profit = (Profit x Probability of
40. (d) Given probability density function; profit) + (Loss x Probability of loss)
F00) = 6x (1-%) = 50,000 x 0.75 + (~20,000) x 0.25
Mean is given by; =37,500 - 5,000
1 =32,500
Mean = .[0 x.f(x)dx

2 O 33
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Chapter Wrap-up Test

6. If A speaks 75% of truth and B speaks
80% of truth. In what percentage both of
them likely contradict with each other in

Ready to test your knowledge?
You've got 15 questions and 20 minutes - Go

for it! narrating the same questions?
1.If there are 48 marbles marked with (a) 60% (b) 45%
numbers 1 to 48, then the probability (¢) 65% (d) 35%

of selecting a marble having the number
divisible by 4 is

. Two coins are tossed simultaneously, then

the probability of getting exactly one head

(@) 5 ) 2 “ ,
1 1 (a) 2 (b) =

3

© 3 @ % 1 1
Lo (o - d)

. A machine is made of two parts A and B. 4 2

The manufacturing process of each part is
such that probability of defective in part
A is 0.08 and that B is 0.05. What is the
probability that the assembled part will
not have any defect?

(a) 0934 (b) 0.864 1 2
(c) 0.85 (d) 0.8 74 (a) 7 ) 3

1
AFPAUB) = L PA) = S and P(B) = 2 (e) @3

what is P(A U B) ?

Af in a class, 60% of the student study

Mathematics and Science and 90% of the
students study Science, then the probability
of a student studying Mathematics given
that he is already studying Science is

. a. If P(A) = % P(B) = Z and P(A ~ B)= %
@ U2 then P(A/B) =
2 4 1 2
(© 3 (d) 5 (a) = (b) 5
.A bag contains 7 Blue and 5 Green © 1 ) 1
balls. One ball is drawn at random. The 2 8

probability of getting a Blue ball is

10.

The chance of getting 7 or 11 in a throw

5 12 of 2 dice is
(@) 75 O i 7 - s
®) 15 (4) 0 . ’
(¢) - (d) None of these

. Let P be the probability function on
S = (o X Xo) if P(Xs) = 5 and POX)
ak
=iy, then P(X,) is equal to

11.

When 2- dice are thrown simultaneously
then the probability of getting at least one
5is

) 7 11 5
(a) B (b) e (a) 26 (b) B

3 8 1
(¢) y (d) None of these (¢) v (d) >

Quantitative Aptitude



12.1f a coin (s tossed 5 times then the

\\ probability of getting Tail and Head occurs
alternative is
1 1
(a) 5 ) 74
1 1
©) 25 d) oz

13. Ticket numbered 1 to 20 are mixed up and
then a ticket is drawn at random. What is
the probability that the ticket drawn bears
a number which is multiple of 3 or 7?

(a) (b) =

0w 0r

(¢) (d) None of these

14. What is the probability of having at least
one six’ appear in 3 throws of a perfect

die?

s sY
(@< ®) |2
() 1- [%] (d) 1 - (%J

15.The probability that a cricket team
winning a match at Kanpur is 2/5 and
losing a match at Delhi is 1/7. What is the
probability of the team winning at least
one match ?

@ 55 ® 35
18 17
© 35 @ 35

ANSWER KEY

1. (d)
11.(a)

2. (d)
12.(b)

3. (a)
13. (b)

4. (c)
14. (d)

5. (a)
15.(b)

6. (d) 7. (d)

8. (b)

q.(b) 10.(c)

2 O 33
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Theovretical Distributions

Cheat Sheet by Anurag Sir

The tabulation of different values of random
variable and their corvesponding probabilities.
Q Binomial Distribution: Also known as

Bernoulli Trials

According to Bernoulli, If an experiment is

performed 'n' times, then n = no. of trials

@ No. of trials is a finite positive integer

& Outcomes of each trials are categorized
as success (P) and failure (Q)

& In each trials, probability of success
and failure remain same (Trials are
independent) p + g =2 and g=1 —p

& If x is a random variable, then x = O,
1,2, 3. n
x ~ B(n, p)
fix=vr)="C, p g""

For,r=0, 1, 2, 3,.......... n
® P(x=0)+P(x=21)+....+tP(X =n) =1
O Binomial Distribution is biparametric.
Q Mean () = np, Variance (6%) = npq, S.D.
(0) = np
z

& Maximum variance = % when p=q= Py

0 Additive Property
If x ~ B(ny, P)
y ~ B(nz, p)
Then X + y ~ B(ng + ny, p)
0 Mode of Binomial Distribution depends on
the value of (n + 1)p

@ If (n + 1)p is non-integer, then Mode =
[(n + 1)p] (greatest integer)

@ If (n + 1)p s integer, then there are
two modes

¢ First mode = (n + 1)p
¢ Second mode = (n + 1)p — 1

O This is used when 'n' is small and p is not
small.

QO Poisson Distribution:

& Used when probability of success in a
small time interval is very small.

= n is big and p is small

& Poisson Distribution is uni-parametric.
(m is the only parameter)
& For Randowm variable x;
x ~ P(m)
e"'m"
r!
Forr=0,1, 2, 3,........ 00
© P(x=0)+P(x=1)+P(x=2)+... =1
O Mean = m = np, Variance = m = np,

SD = Vm

® P(x=r)=

O Mode = [m(integral part) if m * V.\O'f\‘lnteger
m and m-1 if m is integer
QO Additive Property
If x~ P(m,)
Y ~ P(my)

Then x + y ~ P(my + m,)
O Normal Distribution:

& Also known as Gaussian Distribution
& Most  important  and
accepted continuous
Distribution function.

& It is a bi-parametric Distribution where
means (1) and variance (0%) are two
parameters which decides the shape of
normal distribution curve.

w — It will tell central value, 6* — It
decides the spread

O Normal curve is a symwmetrical curve,
skewness = zero

universally
probability



O Avea under this curve is taken 1. Q Additive Property:
oara A If x ~ N(ps, O‘i‘) and y ~ N(py, 0‘2)
J._w (x) = then x + y ~ N(iq + (o, O‘f + 0"22)
" Q Standard Normal Variate:
I_wf(x)=0.5 fu=0ando=1
2
o 1 x—p
o e
. c\V2n
Q Both tails of the curve never touches ,
' . _ ' 1 _—x?
horizontal axis (x-axis). then F(X) = e 2
Q In Normal Distribution, Mean = Median V2n
= Mode This (s known as standard normal variate;
O Mean Deviation = 0.80 z = il
O Quartile deviation (QD) = 0.6756 © )
Q (QD) QO For Standard Normal variate; w=0 & o= 1
S = e ® Mean = Median = Mode = O
Qs = 4 + 0.6750 ® MD = 0.80 = 0.8
. Qy+Q ® QD = 0.6750 = 0.675
0 Mean = Median = Mode = —=>—2 «
2 ® Q= -0.675 and Qs = 0.675
Q Point of Inflexion: i — o and o + & Point of Inflexion = —1 and 1

y

2.14%

13.59%
34.135%
34.135%

13.59%
2.14%

A

0.135% 0.135%
H—30 pn—26 @n—0 v pwto k20 p+30

U U U U J J J

z==3 z=—-2 z=-1 z=0 z=1 z=2 z=3

P(x >k) =1 —P(x<k)

P(x < k) = ¢(1) I

Pix<—-k)y =1 —-P<k)
d(=k) =1 - @K

7\
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QUESTIONS

Binomial Distribution

. When p = 0.5, the distribution is

[MTP-June 2024]
(b) Symmetrical
(d) None of above

(a) Asymmetrical
(c) Both of above

. If mean and standard deviation of a binomial

distribution is 10 and 2 respectively, q will be __
[MTP-June 2024]

(@) 1 (b) 0.8
(c) 0.6 (d) 0.4

. Find the variance of binomial distribution with
n=10,p=0.3 [MTP-June, 2024]
(a) 2.1 (b) 3
(c) 7 (d) None of these

. What is the probability of making 3 corrected

guesses in 5 True-False answer type questions
[PYQ-May, 2025]

(b) 0.4156

(d) 0.5235

(a) 0.3125
(c) 1.3888

. Whatwill be the mode ofthe Binomial Distribution

in which mean is 20 and standard deviation is

J107? [PYQ-Jan., 2025]
(a) 21 (b) 205
(c) 20 (d) 41
6. A baised coin is such that the probability of
getting a head is thrice the probability of getting
a tail. If the coin is tossed 4 times, what is the
probability of getting a head all the time?
[PYQ-Jan., 2021]
2 81
a) — b) —
(a) = (b) i
81 81
) — d —
(c) 256 (@) 64
7. For a binomial distribution, the variance is 0.2
and the mean is 0.6. The probability of getting
3 successes out of a trial of 5 is:
[PYQ-June, 2024]
80 20
(a) 3—5 (b) 3—5
40 160
(c) 3—5 (d) 3—5
¥\
(196)

\

10.

11.

12.

. The overall percentage of failure in a certain

examination is 0.30. What is the probability that
out of a group of 6 candidates at least 4 passed
the examination? [MTP-June, 2024]

(a) 0.74 (b) 0.71
(c) 0.59 (d) 0.67

4

. For binomial distribution E(x) = 2, V(x) = R

Find the value of n.

(@) 3 (b) 4
(c) 5 (d) 6
Examine the validity of the following : Mean and

standard deviation of a binomial distribution are
10 and 4 respective: [MTP-Sept 2025]

(a) Not valid

(b) Valid

(c) Both (a) and (b)
(d) Neither (a) nor (b)

The mean of Binomial distribution is 20 and
standard deviation is 4 then : [MTP, Jan., 2025]

[MTP-May, 2025]

1 4
a) n=100,p=—,q=—
(@) PSS
2 2
b) n=50,p==,g==
(b) PSS

(c) n=100,p=—,q=

ul|l—= N
vilw vt

(d) n=100,p=—,q=

The probability of a man hitting the target is %

If he fires 7 times, the probability of hitting the
target at least twice is: [MTP-Sept 2025]

o))

b) 1_”15[?ij6
2|2

55
1-—x3
(0 1-2x

3 6
(d) 1—(1)

Quantitative Aptitude



13.

14.

15.

16.

17.

18.

Poisson Distribution
Number of misprints per page of a thick book
follows; [MTP-May 2025]
(a) Normal distribution
(b) Poisson distribution
(c) Binomial distribution
(d) Standard normal distribution

In distribution, mean = variance.
[MTP-June 2024]
(a) Normal (b) Binomial

(c) Poisson (d) None of these

Shape of Normal Distribution Curve:
[MTP-Jan., 2025]
(a) Depends on its parameters
(b) Does not depend on its parameters
(c) Either (a) or (b)
(d) Neither (a) nor (b)
Which one is not a condition of Poisson model?
[MTP-June 2024]
(a) The probability of having failures in a small
time interval is constant
(b) The probability of having success more than
one in a small time interval is very small
(c) The probability of having success in this
time interval is independent of time ‘t’ as
well as earlier success
(d) The probability of having success in a small
time interval (t, t + td) is kt for a positive

constant k.
Poisson probability distribution is appropriately
applied in [PYQ-May, 2025]

(a) The height of students in the university.

(b) The distribution of passing of students in
university examinations.

(c) Tossing of a coin hundred times.

(d) Number of deaths by a rare disease.

A company produces 5 defective items out of 300

items. The probability distribution follows a:
[PYQ-June, 2024]

(a) Binomial distribution

(b) Normal distribution

(c) Poisson distribution

(d) Standard normal distribution

Theovetical Distributions

19.

20.

21.

22,

23.

24.

25.

If Standard deviation of a poisson distribution is
2, then its [MTP-May 2025]

(a) Mode is 2

(b) Mode is 4

(c) Mode are 3 and 4

(d) Modes are 4 and 5

For a Poisson variate X, P(x = 1) = P(x = 2), what
is the mean of x ? [MTP-Sept., 2025]

(@1 (b)

N N w

(c) 2 (d)
If X is a Poisson variable such that P(X = 1) =

P(X = 2) then the variance is [Jan., 2025]
@1 (b) 2
(9 V2 (d) 3

The means of Poisson distribution is 4. The
probability of two successes is:

[PYQ-June, 2024]

8 4
(@) o (b) o
© 2 @ 3

e e

If 3 percent of ceramic cup manufactured by a
company are known to be defective. What is the
probability that a sample of 100 cups are taken
from the production process, of that company
would contain exactly one defective cup?

[PYQ-]Jan., 2025]
(a) 0.03 (b) 0.15
(c) 0.09 (d) 0.30
If 5% of the families in large population city do
not used gas as a fuel, what will be the probability

of selecting 10 families in a random sample of
100 families who do not use gas as a fuel?

[Given that e™ = 0.0067] [PYQ-May, 2025]
(a) 0.038 (b) Zero
(c) 0.018 (d) 0.048

The number of accidents in a year attributed
to taxi drivers in a locality follows Poisson
distribution with average 2. Out of 500 taxi
drivers of that area, what is the number of drivers
with at least 3 accidents in a year?

(Given that e = 2.718) [PYQ-Sept., 2024]
(a) 162 (b) 180
(c) 201 (d) 190

147)
N



26.

227/

28.

29.

30.

31.

32.

If 5% of the electric bulbs manufactured by a

company are defective, use Poisson distribution

to find the probability that in a sample of 100

bulbs, 5 bulbs will be defective. [Give: e = 0.007]
[MTP-Sept., 2025]

(a) 0.1823 (b) 0.1723

(c) 0.1623 (d) 0.1923

A manufacture, who produces medicine bottles,
finds that 0.1% of the bottles are defective. The
bottles are packed in boxes containing 500
bottles. A drug manufacturer buys 100 boxes
from the producer of bottles. Using Poisson
distribution, find how many boxes will contains
at least two defectives: [MTP-May 2025]
(@7 (b) 13

(c) 9 (d) 11

The probability than a man aged 45 years will
die within a year is 0.012. What is the probability
that of 10 men, at least 9 will reach their 46th
birthday? [Given; e*1% = 0.88692]

[MTP-May 2025)]
(b) 0.9934
(d) 0.9555

(a) 0.0935
(c) 0.9335

Normal Distribution

An example of bi-parametric continuous
probability distribution. [MTP-May 2025]

(a) Binomial (b) Poisson

(c) Normal (d) (a) and (b)

In a normal distribution, skewness is ___
[MTP-June 2024]

(@) 0 (b) >3

(c) <3 (d) <1

The total area of the normal curve is the
[MTP-June 2024]

(a) one

(b) 50 percent

(c) 0.50

(d) any value between 0 and 1

The points of inflexion of the normal curve
—(t-10)

33.

34.

35.

36.

37.

38.

39.

What is the mean of X having the following

density function? [MTP-June 2024]

—(x-10)?

1
X)=——e 32 for-co<x<ow
f(x) o
(a) 4 (b) 10
(c) 40 (d) None of these

The Interval (i - 36, 1 + 3G) covers
[MTP-June, 2024]

(a) 95% area of normal distribution

(b) 96% area of normal distribution

(c) 99% area of normal distribution

(d) Allbutnot0.27% area ofanormaldistribution

The mean deviation of normal distribution is
[PYQ-Jan., 2025]

(b) 0.5¢

(d) 0.8c

approximately equal to

(a) 3.14c

(c) 1.14c

The quartile deviation of a normal distribution

with Mean 10 and Standard Deviation 4 is:
[PYQ-Sept., 2024]

(b) 3.20

(d) 6.75

(a) 2.70

(c) 0.675

If the points of inflexion of a normal curve

are 6 and 14, then standard deviation of the

distribution is [PYQ-May, 2025]

(a) 4 (b) 8

(c) 9.17 (d) 32

For a normal distribution, the ratio of mean

deviation to the standard deviation is:
[PYQ-June, 2024]

(b) 0.6

(d) 1.0

(a) 0.4
(c) 0.8
If Xand Y are two independent normal variables
with means 10 and 12, and standard deviations

(S.D.) 3 and 4 respectively, then (X + Y) is
normally distributed with: [PYQ-Sept., 2024]

(a) Mean=22and S.D.=7

t)= 32 are MTP-June 2024
IO= e L] : (b) Mean = 22 and S.. = 25
(a) 6,14 (b) 5,15 (c) Mean=22and S.D.=5
(e). 4,16 (d) None of these (d) Mean = 22 and S.D. = 49
¥\
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40. If the points of inflexion of a normal curve are 40 41. X follow normal distribution with mean as 50 and
and 60 respectively, then its mean is variance as 100. What is P(x > 60)?
[MTP-May 2025] [Given @(1) = 0.8413] [MTP-May, 2025]
(a) 40 (b) 45 (a) 0.20 (b) 0.40
(c) 50 (d) 60 (c) 0.16 (d) 0.30

ANSWER KEY

1.(b) 2.(d) 3.() 4@ 50 6@ 7@ 8@ 9@ 10. ()
11. (@ 12.(a) 13. (b) 14.() 15. (a) 16. (a) 17.(d) 18 (9 19.() 20. (c)!
21.(b) 22.(a) 23.(b) 24.(c) 25 (@) 26.() 27.(c) 28 () 29.(c) 30. (a)
31.(a) 32. (@) 33 (@) 34(d) 35 (d 36.(a 37.(2) 38.(c) 39 () 40.(c)

AL O e
1. (b) We know, 10 5
Binomial distribution is symmetric when p = 0.5 N B7l - 16 gl
2. (d) According to the question, we have 5. (c) Given, np = 20 (1)
Mean=10&S.D=2 \/@ _J10 (i)
i.e,m=np=10,S.D.= ynpq =2 — npg =10
DRl Put this value in eq. (i), we get
npq _ 4 20g = 10
np 10 1
q=04 =>q= 5
3. (a) Given,n=10&p=0.3 1
Thus,q=1-p=1-03=0.7 L, P=2
Therefore, Variance = npg=10x 0.3 x 0.7 =2.1 Also, np = 20
4. (a) According to the question, N n(lj —-20
Number of trials; n = 500
Specific outcome (making 3 correct guesses): x = 3 =>n=40
Probability of success: p =%, Now, Mode = (n+ 1)p = 41><% =20.5
1 1 Since, it is a non-integer, thus
Probability of failure: g=1 o Mode = 20
Binomial distribution is given by the formula, 6. (c) According to question, we have
P(X =x) ="Culp)* (@)™ p=3q
1813 ], n! We know, p+q=1
P(X=x)=5(,‘3(§j (Ej { Crz—r!x(n—r)!} B
=4qg=1
a4 :
2!x31\ 8 )\ 4 = q=z

7\
Theoretical Distributions (1‘7‘7)
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p4

Now, probability of getting a head all the times
is given by:

s (31
re=a="c, 3] (3)

=1x£x1 =£
256 256
. (a) Given;

e Variance = npg =0.2

e Mean=np=0.6

e Number of trials n =5
Divide variance by mean:

npg _02_1_
np 0.6 3

1 1 2
S g == :1— :1——:—
0, q 3 p q 373

Probability of getting 3 successes:

P(X=3)=(SC3)p3q2=10>{§j x(%j

Al g SRS

27 9 243 243 3°
. (a) According to question, we have
q=03,p=1-03=0.7andn=6
Therefore, the probability that out of a group of
6 candidates at least 4 passed the examination
is given by;
P(x > 4) = °C,(0.7)* (0.3)? + ©C5(0.7)° (0.3)! +
°C6(0.7)°(0.3)°
= P(x>4)=0.324135 + 0.302526 + 0.117649
= P(x>4)=0.74 (Approx)

- (d) E(X) =np, V(X) = np(1 - p)
Given; E(X) = 2, V(X) = %
So,np=2 . .. (1)
np(1-p)= =
p(L-p) =

Substitute (i) into (ii)

21-p)-3

10.

11.

12.

N
P73

Now, from (i)

1
n-—=

=>n=6
(a) According to question, we have
Mean = 10
SD=4
Variance = 16
Since, mean is always greater than variance.
But10<16
Hence, the given data is not valid.
(a) Given, Mean = 20; S.D =4
np =20
Variance = npq = 4% =16
As,npq =16
= 20g=16
16

:q:%

=n=100
Hence, the correct option is (a).
ie,n=100,p= l,q: *
5 5
(a) According to question, we have
1 3
p=d=m= 7
Therefore, the probability of hitting the target
at least twice is given by;
p(x>2)=1-p(x<2)
=1-[p(x=0)+p(x=1)]
=1-["Cop°q" +7C1p'q°]

Quantitative Aptitude



13

14.
15.

16.

17.

18.

19.

20.

. (b) Since, the number of trials (n) are very large
and tends to be infinite however success (p) is
very small.

Therefore, number of misprints per page of a
thick book follows Poisson distribution.
(c) For Poisson distribution, mean = variance.

(a) We know,

Shape of Normal Distribution curve depends
on its parameters.

(a) The Poisson model deals with the probability
of successes, not failures.

(d) We know, Number of deaths by a rare
disease — This is a classic use case for Poisson
distribution, especially when the event (death
by rare disease) is rare and occurs over a period
or region.

(c) Since 5 defective items out of 300 means
a small p and large n, the distribution is best
modeled by the Poisson distribution.

(c) According to question, we have

SD=2
Variance=m=22=4
Mode=4,4-1
=3&4

(c) Given information:
P(X=1)=P(X=2)
Here, X is a Poisson variate.
Since P(X=1) =P(X=2)
m'-e™ 3 m*-e™

! 2!
Here, m denotes the mean.

Thus,

On simplification, we get

m_m’
1 2
m=2

Thus, the mean of X is 2.

Theovetical Distributions

21.

22.

23.

24.

25.

(b)P(X=1)=P(X=2)
= P(x=x)="
x!
e™-m' e™-m
- =
1! 2!
m m
=>—=—
1 2
=>m=2
(a) Given;

e Meanm=4
e Weneed P(X=2)

Using Poisson formula:
-m 2 -4 42
P(X=2)= e -m _e 4
2! 2!

(b) Given; p:i:0,03 and n =100
100

x100=3

3

Th , = =

us,m=np= o0
Now, the required probability is given by;

e?3!
1!

=PX=1)=e3x3
= P(X=1)=0.149~0.15

P(X=1)=

(c) Given;

=i=0.05
100

e n=100

e Som=np=5

°p

Using Poisson distribution, we get
g5 .510

Px=10)="—~

e>=0.0067
0.0067-9765625
3628800

~0.01803

P(x=10)=
(a) Given,
Total no. of taxi drivers (N) = 500

Mean (m) = 2

The probability of at least 3 accidents is given by
P(X>3)=1-P(X<3)

@3
-



26.

27.

-m.___ X

e m

We know that, P(X =x)= '
x!

— P(X>3)=1-P(X<3)
— P(X>3)=1-[P(0) + P(1) + P(2)]

210 291 202
— P(X23)=1- e 2 e2 e°2
0! 1! 2!
:>P(X23)=1—;2[5]
(2.71828)

— P(X>3)=1-0.06767
— P(X>3)=0.3233

Now, the number of drivers with at least 3
accidents in a year,

= N x P(X>3)
=500 x 0.3233
=161.65 ~ 162

Therefore, the number of drivers with at least 3
accidents in a year are 162.

(a) According to question, we have

n:100&p:5%=i
100

5
m=np=100x——=5
Thus, p 100

Therefore, the required probability is given by;

e>-5 0.007x3125
5! 120

=0.1823 (approx)

(c) According to the question, we have

p=0.1% = L 0.001,n =500
100

=0.18229

P(X=5)=

m=nxp=500x0.001=0.5
Now probability of at least 2 defectives:
P(X>2)=1-P(X=0)-P(X=1)

0.5°
5 — e—O.S

_ () =0
P(X=0)=e i

0
POX=1)=¢ 522 —05¢

P(X>2)=1-e%(1+0.5)=1-1.5¢"°5

Since, e%° ~ 0.6065,
P(X>2)~1-1.5(0.6065)=1-0.9098 = 0.0902
For 100 boxes:

100 x 0.0902 =9.02~9

202,

\

28.

29.

30.

31.

32.

33.

34.

(c) According to the question, we have
p=0.012
n=10
m=np
=10x0.012=0.12

Now, the probability that at least 9 men survive
ie.,

9 reached/survive or 10 reached/survive
or
1 died or 0 died
=P(X=0)+P(X=1)
_e*?.(0.12)° . e 12.0.12)!
0! 1!
=0.88692[1 + 0.12]
=0.9934 (Approx)

(c) A bi-parametric continuous distribution
means it has two parameters and is continuous

e Binomial — discrete

e Poisson — discrete

¢ Normal — continuous with two parameters
(I

(a) We know,

Normal distribution is perfectly symmetric, so

skewness = 0.

(a) The total probability under a normal curve
equals 1.

(a) On comparing the given curve with standard
curve, we get

Means = pu =10

&c=4

Therefore, the required points of inflexion are;
pn+tc=10+x4=6,14

a) On comparing the given curve with standard
p g g
curve
1 —(x—p)’*
ie, f(x)= e 2
o271

Therefore, Mean = n = 10

(d) In a normal distribution, the interval (u * 35)
cover approximately 99.73% of the data.

So, the interval (n - 30, u + 30) excludes only
about 0.27% of the total area (0.135% in each
tail).

Quantitative Aptitude



35. (d) We know,
MD 4
5-MD.=4-SD.=> ——=—-=038
SO 5

36. (a) Using the formula:

4 4
QD.=— xSD.=— x4=2.66
6 6
= 2.70 (Approximation)
37. (a) Given; Points of inflexion of a normal curve
are 6 and 14

Let ¢ be the standard deviation and p be the
mean, then

According to the question,
p-o=16 (i)
p+o=14 ..(ii)
Subtracting (i) and (ii), we get
u-o-(u+o)=6-14
=-206=-8
=>0c=4
Therefore, the Standard Deviation is 4.

38. (c) We know,

:>5-M.D.=4--S.D.:>@=i =0.8
SD. 5

39. (c)
e Means of X +Y:
u=10+12=22

e Standarddeviationof X+ Y (sinceindependent
variables):

6=~/3%+4% =J9+16 =+/25 =5

40. (c) Given: Points of inflexion of normal curve
are 40 and 60.

Let ¢ be the standard deviation and p be the
mean, then According to the question,

p-o=40 L. (i)
pw+e=60 L. (ii)
Adding (i) and (ii),
nw-c =40
n+o=60
2p =100

_100

2
=u=50

Therefore, the required mean is 50.

41. (c) According to question, we have
pu=>50andc? =100

=0=10
0.8413
Required
| Z=1
z=2"H#
(e}
7 x-50
10
P(x>60)=P 79030
10
=P(Z>1)
=1-0.813

=0.1587

2 O 33
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Chapter Wrap-up Test

Ready to test your knowledge?

You've got 15 questions and 20 minutes - go
for it!

1.

The means of a binomial distribution with
parameter n and p is

(a) n(2 - p) (b) np(2 - p)

(¢) np (d) \np(2 - p)

. The wages of workers of a factory follows

(a) Binomial distribution
(b) Poisson distribution

(¢) Normal distribution
(d) Chi-square distribution

. For a Poisson variate x, P(x = 1) = P(x = 2)

what is the mean of x?

(a) 2 (b) 2

(€) 2 (d) %

. With a probability of 3% encountering

defective bolts, determine the expected
number of defective bolts in a total of 30
randomly selected packets.

(a) 1.5 (b) 1.225
(c) 1.0 (d) None of these

. The means of the Binomial distribution

8(4, %J is equal to

() (b)

Wlo 0w
ENIVERUEEN

(c) (d)

If X is a binomial variate with p = %, for

the experiment of a0th trials, then the

standard deviation is equal to

(a) —5 (b) Vs
) 245 (d) V15
~ \

2o

%

10.

11.

12.

In a city with a crime rate of 60%,
the probability that among a group of
S incidents, at least 4 are reported
accurately is

1 1053
b
@ 3125 ®) 3125
810 243
d
© 3125 (@) 3125

A coin with probability for head as %

s tossed 100 times, then the standard

deviation of the number of heads turned

up is
(a) 3 (b) 4
(c) 7 (d) 10

. In a certain manufacturing process, 5% of

the tools produced turn out to be defective.
Find the probability that in a sample of 40
tools, at most 2 will be defective.

Given, e™? = 0.135
(a) 0.555

(c) ©0.785

If x ~ B(5, p) and p(x = 2) = 0.4362 and
P(x = 3) = 0.2181, then p =

1
(a) (b) >

(b) 0932
(d) 0675

WIN AW

(c) (d) %

If the points of inflexion of a normal curve
and 40 and &0 respectively, then its mean
deviation is

(a) 8
(¢) 5

(b) 4.5
(d) 6

What is the mean of X having the following
density function?

—(x-10)*
F(x)zLe 32 for —o < x <
42
(a) 4 (b) 10
(¢) 40 (d) None of the above

Quantitative Aptitude
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13.If 5% of the electric bulbs manufactured
by a company are defective, use Poisson
distribution to find the probability that
in a sample of 100 bulbs, 5 bulbs will be
defective. [Given e=° = 0.007]

(a) 0.1823 (b) ©0.1723
(¢) 0.1623 (d) 0.1923

14. Mean and variance of a Binomial variate

are 4 and g respectively, then P(x > 1)

will be:
728 1
e by T~
@ 729 ®) 729
723
— d) N
& == (d) None

15. The probability of a man hitting the target
is % If he fires 7 times, the probability of
hitting the target at least twice is

5|3 N
15( 3 ¥
- F (3]

(©) 1-(3-35

3 ©
(d) 1‘(2}

ANSWER KEY

1. (¢)
11.(a)

2.(c)
12.(b)

3.(c)
13. (a)

4. (a)
14. (a)

5. (b)
15. (a)

7. (b)

6. (¢) g.(b)  a(d) 10 (b)

2 O 33
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Correlation and Regression

Cheat Sheet by Anurag Sir

CORRELATION Q For direct relation between x and y

Y . xTy? lyl
O Degree of association between two variables. gy Lo xyy

: : . v is positive.
Q Correlation can be negative, positive or . .
- O For inverse relation between x and y
O-1<r<1 xdyl or xTyl

v is negative.

v | | v | |y
r= -1 -1 <r<o r=0 O<r<1l r=1
U U U U U
Perfect Negative No Positive Perfect
Negative Correlation  Correlation Correlation Positive
Correlation (variable are Correlation
independent)
Methods of Y
Calculating Corvelation A
J

Graphical Nown Graphical
Method Method

} AN o

Scattered Diagram  Karl Spearman Concurvent
Method Pearson Method Deviation
Method

For straight line
(upper left to lower right) r= -1

Scattered Diagram Method Y

A

Plot the values of two variable on graph:

For straight line
(lower left to upper right)

r=1




Y
A
O<r<1
(No straight line)
> X
Y
A
-1 <r<oO
(No straight line)
> X
Y
A
l,, \\\
r=0 i |
\ ]
\\\ ///
> X
Y
A
r=0 e
> X
Y
A
_ ,/‘\\
r=20 ‘\\ /,’ ‘\\
> X

Correlation and Regression

0 Exact magnitude can not be calculated in
scattered diagram method.

Karl Pearson's Coefficient Correlation

Q Covariance

= cov (X, Y)
X(x; - X) - (Y - 9Y)
- N

O Cov (%, y) can be real number (negative,

positive and zero)

O Cov (x, y) does not change with origin but
it changes with change of scale.

cov. (X, Y)
y‘ =
Gx Gy
Or
. X% = X) (g - 9)

NGXG

Y

p o X% %) (4 - Y)
JE(%, R x 5y, - G

Or

IX X XY
N

JZXZ (P ngz o
N N

Xy —
=

Q Corvelation does not change with change
of origin
le. Ui=xi—A and Vi=y; - B
then,

YU x TV

UV -

sz (U sz V)P
N N

=

Q Corvelation does not change with change
of scale (provided scale is positive)

(Q;)
-



O When scale is negative, the sign of
correlation may change but magnitude
does not change

eg. r(xy =05

If U = 2x; and V; = 4 y;

then v (U, V) = (+)(+) 0.5 = 0.5
eg. r(x y) =006

If Ui = —2x; and V; = 3y;

then r (U, V) = (-)(+) 0.6 = -0.6
eg. If r(x,y)=07

Ui = —=2x; and V; = —4y;

r (U, V) = (=)(-) o7 = (+)o7

and
then

Spearman’'s Rank Correlation

O This method used for qualitative characters
and level of agreements and disagreements
between opinions of judges.

0O When no numbers repeat

6xD?
N> - N

r=1-

0O When some numbers repeat

2 1 3 1 3
- 6[ED +E(W\1 —m1)+E(W\2 —W\Z):|

N> -N

Concurrent Deviation Method

Concurvent Deviation

J

When x and y both increase
or both decrease

=4t 2¢C-m
m

where, ¢ = Total no. of concurrent deviation

A4

m=n-—1
Concurrent Deviation
10 at
+ ol + Yes (+)
> 12 15 <
. - No (-)
> 15 14 <]
- i No (-)
> 14 15 <]
+Q AT Yes (+)
> 16 18 <] "
= + -
s 12 | 204 o ()
=2
m=6 —1=5
_ [2(2)-5
5
-1
e 2o ﬁ
5 s
2c-m . .
0 When IS negative
m
then (1) sign will be taken out from [
sign.

Bivariate Frequency Distribution Table

10-15 | 15-20 | Total

Maths/ | 0-5 @ s-10

Stats
o-10 2 S 1 o 8
10-20 3 2 2 4 12
20-30 4 1 2 o 13

Total q 8 6 10 33

Quantitative Aptitude
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Frequency Distribution of Marks of Maths

Mavrks No. of Students

o-10 8
10-20 12
20-30 13

33

This is called Marginal Distribution.

Frequency Distribution of Marks in Maths when
score in stats is ‘5-10’

Mavrks | No. of Students

o-10 S
10-20 2
20-30 1

8

This is called Conditional Distribution.

For Bivariate Distribution Table of
\\mxnll

Total cells = m x n
Total marginal distribution = 2

Total conditional distribution = m + n

Coefficient of determination

, Explained variance
=V =]

Total variance

Coefficient of Non-determination
=1 -

Regressions

Q Establishing ~ mathematical  relation
between two variables (Independent and
Dependent)

O Prediction of Dependent variable.

Q For linear regression least square method
is used.

Correlation and Regression

There are two linear Regression lines

J
When y depends When x depends
on X ony
J J
Standard
form y=a+ bx Xx=a+by
l J
Use formula Use formula
How to | |
find = ?
y_'y:ng(x —X) x‘&:bxy(y -Y)
Slope
of line Slope = by, Slope = 1/b,,

by, and by, are known as regression coefficients.

Calculation of Regression Coefficients

cov(x, yY) cov(x, Y)
byx = Gi xy =) Gj
XX - X)(Y; - 9) R CRCR)
Tk - X” Xy -9
XX X XX X
IXyY — ] IXY — H
by, = N by,=____ N
" nx)? N (zy)?
sx2 - sy> -2
N N
(e (¢)
b, =vr ] by =¥ —*
gx Ox Y GH
r= o+r yx X bxy

Q <y’ will be positive if both by, and b, are

positive.

Q v will be negative if both by, and by, are

negative.

a byxxbxyﬁl

(Q?\
N



If Regression line | If Regression line
yonxis: X onyis
ax +by+c=0 | Ax+By+c=0
then then

-a -B
byx = 7 be = =

QO Two Regression lines intersect each other

at (X, g)

YA

y or x
_ Xxory
Y
» X
o X

O Regression coefficients does not change
with change of origin
U,-=x,~—Aade,-=g,-—B
then, by = by, and b,, = b,,

0 Regression coefficient changes with
change of scale

U=axi+band Vi=cy; + d

So, b\/u

¢
Zxb
a9
or
Scale of y
b = Scale of x byx

When two lines are perpendicular

Ya
Xxony

«|
=
"
O

y on x

» X

o X

When two lines are coincident
Y Y

A A

QUESTIONS

Correlation

1. In case of “Insurance companies profits” and
“The number of claims they have to pay”, there
exists a [PYQ-Sep. 2024]

(a) Positive correlation
(b) Negative correlation
(c) No correlation

(d) It cannot be predicted.

2. When r = 1, all the points in a scatter diagram
would be: [MTP-Jan. 2025]
(a) On a straight line directed from lower left to

upper right
(b) On a straightline directed from upper left to
lower right

210

\

(c) On a straight line
(d) Both (a) and (b).

3. Spearman’s correlation coefficient is used to
check [PYQ-Jun. 2024]
(a) The scattering of the data
(b) The relationship in variables
(c) The median of a data
(d) The range of a data

4. What is spurious correlation? [MTP-Jan. 2025]
(a) Itis a bad relation between two variables.
(b) Itisverylow correlation between two variables.

(c) It is the correlation between two variables
having no causal relation.

(d) Itis a negative correlation.

Quantitative Aptitude



10.

11.

. For 9 college students group, the sum of squares

of differences in ranks for History and Hindi
marks was found to be 62, then what is the value
of rank correlation coefficient? [PYQ-May, 2025]

(a) 1 (b) 0.48
(c) 0.52 (d) 0.87

. For a group of 10 students the sum of squares

of difference in ranks for Physics and Chemistry
marks was 60, whatis the value of rank correlation
coefficient. (Choose the nearest value)

[PYQ-Jun. 2024]
(b) 0.725

(d) 0.842

(a) 0.636
(c) 0.698

. The correlation coefficient between X and Y is

0.8. If we add a number 10 in X-variable and
subtracted 20 from Y-variable, then the new
correlation coefficient will be [PYQ-May 2025]

(a) 0.4 (b) 0.6
(c) 0.9 (d) 0.8

If Cov(X, Y) = 2.15, S, = 1.30, S, = 2.50 then
correlation coefficient is [PYQ-Jun. 2024]
(a) -0.66 (b) 0.66
(c) 0.76 (d) 0.99

. If for two variable x and y, the covariance,

variance of x and variance of y are 40, 16 and 256
respectively, what is the value of the correlation

coefficient? [MTP-Jan. 2025]
(a) 0.01 (b) 0.625
(c) 0.4 (d) 0.5

If the rank correlation coefficient between marks
in Management and Mathematics for a group of
students is 0.6 and the sum of the squares of the
difference in rank is 66. Then what is the number
of students in the group? [MTP-Jan. 2025]

(a) 9 (b) 10
(o) 11 (d) 12
The coefficient of rank correlation of marks
obtained by 10 students in English and Economics
was found to be 0.5, it was later discovered that
the difference in the ranks in the two subjects by

one student was wrongly taken as 3 instead of 7.
Find the correct coefficient of rank correlation.

[MTP-Jun. 2024]
(b) 0.364
(d) 0.260

(a) 0.514
(c) 0.15

Correlation and Regression

12.

13.

14.

15.

16.

17.

18.

19.

For n pairs of observations, the coefficient of

N - 1.
concurrent deviation is calculated as T if there
3

are six concurrent deviations then n =
[PYQ-Nov. 2022]

(@) 11 (b) 10

(c) 9 (d) 8

Correlation coefficient is of the units
of measurement. [MTP-Jun. 2024]

(a) independent
(c) both

The range of the coefficient of correlation is
[PYQ-Jun. 2024]

(b) dependent
(d) none of these

(a) between-1and 1

(b) between -1 and 1 including 1

(c) between -1 and 1 including -1

(d) between -1 and 1 including -1, 1

If the coefficient of correlation between two
variables is 0.8, the percentage of variation
unaccounted for is [MTP-Jan. 2025]
(a) 70% (b) 30%

(c) 51% (d) 36%

The correlation between two variables x and y is
found to be 0.4. What is the correlation between

2x and (-y)? [MTP-Jun. 2024]
(a) 0.4 (b) -0.4
(c) 0.6 (d) None of these

Correlation coefficient between X and Y will be
negative when [MTP-Jan. 2025]

(a) Xand Y are decreasing
(b) Xis increasing, Y is decreasing
(c) Xand Y are increasing
(d) None of these.
Two variables X and Y are related as 4x + 3y = 7,
then correlation between x and y is
[MTP-Jan. 2025]
(a) Perfect positive (b) Perfect negative
(c) Zero (d) None of these
The variance of two variables ‘x’ and ‘y’ are 16

and 25 and covariance between ‘¥’ and ‘y’ is 18.5.
Another two variables ‘u’ and ‘v’ are defined as

u= @and V= ()’3;2) then coefficient of

correlation between ‘v’ and ‘v’ is: [PYQ-Sep. 2024]
(a) 0.85 (b) 0.875
(c) 0.90 (d) 0.925

(Z?\
-



20.

21.

22,

23.

24.

25.

26.

27.

If the relation between xand uis 3x+4u+7=0
and the correlation coefficient between x and y
is -0.6, then what is the correlation coefficient

between uandy ? [MTP-Jan. 2025]

(a) -0.6 (b) 0.8
(c) 0.6 (d) -0.8
Regression
The two lines of regression become identical
when [MTP-Sep. 2024]

(a)r=1 (b) r=-1

(c) r=0 (d) (a) or (b)

If one regression coefficient is unity, then
the other mustbe unity. [MTP-Sep. 2024]

(a) more than, more than

(b) less than, less than

(c) more than, less than

(d) positive, negative

If y = 3x + 4 is the regression line of y on x and the
arithmetic mean of xis -1, what is the arithmetic

mean of y? [MTP-Sep. 2024]
@1 (b) -1

(c) 7 (d) None of these
Ifr=0.6, then the coefficient of non-determination
is [MTP-Sep. 2024]
(a) 0.4 (b) -0.6

(c) 0.36 (d) 0.64

Which one of the following statement is correct
regarding limit of the two regression coefficient?

- [PYQ-Sep. 2024]
a O I1m1it.

(b) Must be positive.
(c) One positive and the other negative.

(d) Product of the regression coefficients must
be numerically less than unity.

Ifr=0.8, by, = 0.6, by, =0.5,x=5and y = 3, then
the regression equation y on xis [PYQ-Jan. 2025]
(a) y=0.96x-3.7 (b) y=0.6x-6.0

(c) y=0.8x (d) y=0.6x

For lines of regression 4x - 2y = 3 and 2x - 3y =

5, find b,y [MTP-Sep. 2024]
1 1
el b) =
(a) = (b) 5
(©) ¥ (d) None of these
12
¥\
(212

\

28.

29.

30.

31.

32.

33.

When both the regression coefficient are
by, = 0.7 and by, = 0.8 respectively, then the
coefficient between x and y is [PYQ-May, 2025]
(a) 0.75 (b) 0.56
(c) 0.28 (d) 0.87

The correlation coefficient between X and Y
is 0.2 and var (X) = 5 Var (Y), then regression

coefficient of X on Y is [PYQ-]Jan. 2025]

1

() 5 () ¢
1

© % (@ 5

Given x = 2y + 4 and y = kx + 6 are the two lines
of regression x on y and y on x respectively. If the
value of correlation coefficient (r) is 0.5, then the

value of k is [PYQ-May, 2025]

(a) (b)

Wl o=
NP AR

(c) (d)

Which of the following statement is correct?
[PYQ-Sep. 2024]
(a) If two Regression lines coincide with each
other, there is no correlation between the
variates.

(b) Regression coefficients are independent of
origin but not of scale.

(c) The regression lines of two independent
variables are parallel to each other.

(d) None of these.

If the regression lines are 3x - 4y + 8 = 0 and
4x - 3y = 1, then the correlation coefficient

between x and y is [PYQ-]Jun. 2024]

(a) (b)

1
4
2

O|w |w

© @ 3

The two lines of regression are given by 8x + 10y =

25 and 16x + 5y = 12 respectively. If the variance

of xis 25, what is the standard deviation of y ?
[MTP-Sep. 2024]

(b) 8

(d) 4

(a) 16
(c) 64

Quantitative Aptitude
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profits of the company decrease, resulting in a
negative correlation between the two variables.

Hence, the correct answer is option (b) i.e.,
Negative Correlation.

. (@) We know that

If data points lie from lower left to upper right
then it is positive correlation such that 0 <r< 1.

If data points lie from upper left to lower right
then it is negative correlation such that

-1<r<0

If r = 1 there is perfect correlation and all the
points lie on a straight line directed from lower
left to upper right.

If r = 0 there is no correlation.

Therefore, for r = 1 all the points in a scatter
diagram would lie on a straight line directed
from lower left to upper right.

Hence, option (a) is correct.

. (b) We know,

Spearman’s correlation coefficient is used to
check the relationship in variables.

. (c) We know that,

Spurious correlation is the correlation between
two variables having no causal relation.

Correlation and Regression

. (b) 2. () 3. (b) 4. (c) 5. (b) 6. (a) 7. (d) 8. () 9. (b) 10. (b);
.(d) 12. (b) 13. () 14.(d) 15.(d) 16. (b) 17. (b) 18.(b) 19.(d) 20. (c)%
.(d)  22. (o) 23. (@0 24.(d) 25.(d) 26.(d) 27.(b) 28.(a) 29.(c) 30. (a)%
. 32.(a) 33. (b)
. (b) The number of claims that an insurance 5. (b) We know that,
company has to pay increases, the profits of the 634>
company are likely to decrease. R=1 n(n® -1
When the number of claims is high, the
insurance company has to pay more money in —~R=1- %
claims, which reduces the money available for 99" -1)
profits. 6x62

=R=1-
So, as the number of claims increases, the 9% 80

= R =0.48 (approx.)

. (a) We know,

Spearman’s rank correlation coefficient is given by

) 62d?
rg=1-———
. n(n*-1)
6x60
= rg= 1- DPPPIC I
10(10° -1)
= rg=0.636
. (d) We know that,

The coefficient of correlation is independent of
change of origin.

Thus, on adding a number 10 in X-variable and
subtracting 20 from Y-variable, the correlation
coefficient will remain same.

Therefore, the new correlation coefficient will
be 0.8.

. (a) Given, Cov(X, Y) = -2.15, 5,=1.30, 5, = 2.50

Therefore, correlation coefficient is given by

Cov(X,Y)
Sy-S,
-2.15
= r= ——
1.30x2.5
= r=-0.66

(ZQ)
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9. (b) We know that,
cov(x,y)

Correlation coefficient, r =
Sx XS

y

where, r = Correlation coefficient
cov (x, y) = Covariance of x and y
S, = Standard deviation of x

S, = Standard deviation of y
Also, Standard deviation = +/Variance
= Standard deviation of x, S, = /16 =4

— Standard deviation of y, S, = V256 =16
Calculating correlation coefficient, we get
(r) = izﬂzoﬁzs
4x16 64
Hence, the correct option is (b) i.e. 0.625.

10. (b) Spearman’s rank correlation coefficient is

given by
62d”
n(n*-1)
Given, p = 0.6, Xd? = 66
6x66
n(n*-1)

6x66

= 04=—5——

n(n“-1)
6x66
———=nhn

0.4
6x66x10

4

900=n(n-1) (n+1)
10(10-1)(10+1)=n(n-1) (n+ 1)
10x9x11=n(n-1) (n+1)
Thus, the value of n is 10.

p=1-

= 06=1-

(n*-1)

U

=n(n®-1)

=
=
=
=

Hence, the correct option is (b).
11. (d) We know,

2
R=1-—§?L—
n(n“—1)
6xd”
= 0.5=1——2
10(10*-1)
= 62d" =1-05=0.5
990 a
7 N
(214\

\

12.

13.

14.

15.

16.

= Xd?>=82.5
= Zd%orect = 82.5-3%2+72=122.5
Therefore, the correct coefficient of rank
correlation is given by

6x122.5
990
= R=0.257=0.260 (approx.)

(b) We know that,

R=1

2c—m

m
_[2(6)-m
B m
B {12—m
B m

12—-m
m

rC
=

S~ &l

U
W=

= m=36-3m

= 4m=36

= m=9
Thus,n=m+1=9+1=10
(a) We know,

Correlation coefficient is independent of the
units of measurement.

(d) We know,

The range of the coefficient of correlation
always lies between -1 and 1, including both
the limiting valuesi.e.,, -1 <r<1.

(d) Given, Coefficient of correlation between
two variables (r) = 0.8.

Therefore, the percentage of variation un-
accounted for is given by

1-r?2=1-(0.8)?
=1-0.64
=0.36=36%
(b) Given, Correlation between two variables x
andy=0.4
Letu=2xandv=-y

Here, the signs of u and v are opposite, thus
the correlation between 2x and (-y) is given by
g = i =

Quantitative Aptitude



17.

18.

19.

20.

21.

(b) A negative correlation describes the extent
to which two variables move in opposite
directions. For example, for two variables,
X and Y, an increase in X is associated with a
decrease in Y. A negative correlation coefficient
is also referred to as an inverse correlation.

Hence, the correct option is (b) ie, X is
increasing, Y is decreasing.

(b) We know that for equation ay = bx + ¢, if sign
of xand y are of opposite signs, then correlation
is perfectly negative.

Given 4x + 3y =7,

=>3y=-4x+7

Here sign of x and y are opposite, so correlation
is perfect negative.

Hence, option (b) is correct.

(d) We have,

o> =16,0,* = 25,Cov (x,y) = 185
=>ox=4,0,= 5

We know,
cov(x,y)
= _
C,,0,
18.5
= Py = =0.925
Y 4x5
= ry=0.925
(c) Given;
3x+4u+7=0

-3 -7
= u=|— |x—-| —
4 4
Thus, perfect negative correlation exists

between x and y, r,, = (-0.6)

Correlation between uandy =r,,

(—0.6)x (_Bj
= _\4) =0.6
3
2
Hence, the correct answer is option (c) i.e. 0.6.

(d) We know that,

The two lines of regression coincide or become
identical whenr=1orr=-1.

If r = 0, then the regression lines are perpen-
dicular to each other.

Correlation and Regression

22.

23.

24.

25.

26.

7227/

(c) We know that,
If one regression coefficient is more than unity,
then the other must be less than unity.
(a) Given;
Regression line of y on x is given by
y=3x+4
=y=3x+4
=>y=3(-1)+4
=y=1
(d) Given; r=0.6
Thus, the coefficient of non-determination is
given by,

1-r?2=1-(0.6)?

=1-0.36=0.64

(d) We know,

by, . by <1
i.e., Product of the regression coefficients must
be numerically less than unity.

(d) Given; r = 0.8, b, = 0.6, by, = 0.5, x = 5 and
y=3

We know that,

Regression equation of y on x is given by
Y-y =by (x-X)

= y-3=0.6(x-5)

= y-3=0.6x-3

= y=0.6x

(b) Given lines of regression;

4x-2y=3and 2x-3y =5

Let 4x - 2y = 3 be the regression line of x on y,
then

4x=2y+3

= X=—X+—
1

= bxy= E

Now, let 2x - 3y = 5 be the regression line of y
on x, then

3y=2x-5

I
Y7373

2
= be=§

(Z?\
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28.

29,

30.

Now, by,.b,, = =x

~1 < 1 Which hold the
condition. 3

w N

Therefore, bxy =

(a) We know that,
r2=by, x by,

= r?=(0.8) x (0.7)

= r’=0.56

= r=40.56

= r=0.75 (approx)

N, N|-

Therefore, the correlation coefficient between
xand yis 0.75.

(c) Given; Var(X) = 5 Var (Y)

2
(¢} (¢}
%5 L %l
Gy G)’

We know that,
c
by =r—=
Oy

= by,=02x 5

=

:bxy=%Xﬁ

1
J5

(a) Given;

= by =

x =2y + 4 is the line of regression x on y

= by, =2

Also, y = kx + 6 is the line of regression y on x
= by =k

Also, r=0.5

We know that,

r’=by. by,

= (0.5)2=2xk

:>k=M

= k=0.125

:>k—l
I
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31.

32.

33.

(b) Regression coefficients are independent of
origin but not of scale.

Hence, option (b) is correct.

(a) We know,
4y=3x+8
3x
= =— +2
4 4
Also, 4x=3y+1
4 4

Thus, the correlation coefficient between x and
y is calculated as

(b) Given regression lines;
8x+ 10y =25and 16x+ 5y =12

e
Y7107 10

8 .
:bxz__ (1
. 10 (i)

Now,
16x=-5y+12

5 12
= Xx= ——x+—=
16 16

5
= b,,= ——
Y 16

Thus, b,, . b e
us, by, . = —X—=—
T 107 16 4

(i)

__8—_1X0_y —8
10 2.5 %7
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Chapter Wrap-up Test

Ready to test your knowledge?

You've got 15 questions and 20 minutes - Go
for it!

1. Spearman’s corvelation coefficient is used
to check

(a) The scattering of the data
(b) The relationship in variables
(¢) The median of a data

(d) The range of a data.

2. The two lines of regression become identical

when
(a)r=1 by r=-1
(cyr=0 (d) (a) or (b)

3. If the coefficient of correlation between
two variables is 0.8, then the percentage

of variation unaccounted for is
(a) 70% (b) 30%
(c) 51% (d) 36%

4. Which one of the following statement
is correct regarding limit of the two
regression coefficients?

(a) No limit.
(b) Must be positive.
(¢) One positive and the other negative.

(d) Product of the regression coefficients
must be numerically less than unity.

5. Out of the following, which one affects the
regression co-efficient?

(a) Change of origin only
(b) Change of scale only
(¢) Change of scale & origin both

(d) Neither change of origin nor change of
scale.

6. The regression equation are 2X + 3y + 1
= O and 5x + 6y + 1 = O, then mean of
x and y respectively are

(a) -1,-1 (b) -1, 1
(c) 1, -1 (d) 2,3

Correlation and Regression

iz

10.

11.

The variance of two variables ‘X' and ‘y’
are 16 and 25 and covariance between
) and ‘Y’ is 18.5. Another two variables

‘U and V' are defined as u = @ and

(y-2)

Ve S then coefficient of correlation
between ‘U’ and V' is:

(a) 0.85 (b) 0.875

(c) o90 (d) 0925

. For lines of regression

4x — 2y = 3 and 2x — 3y = 5, find by,
1 1
(a) 3 &) 5

1
(¢) P (d) None of these

1
Afr = 2 ZXy = 120, oy = 8, Ix* = 90,

where x and y are the deviation from
mean, then the value of n is

(a) 10 (b) 16
(c) 19 (d) 100
The coefficient of rank correlation of marks

obtained by 10 students in English and
Economics was found to be 0.5, it was
later discovered that the difference in the
ranks in the two subjects by one student
was wrongly taken as 3 instead of 7. Find
the correct coefficient of rank correlation.

(a) 0.514 (b) 0.364
(c) 0.15 (d) 0.260
The coefficient of rank correlation between

the ranking of following & students in two
subjects Mathematics and Statistics is:

Mathematics Statistics

3 6
& 4
8 q
g 8
7 1
10 2

(Z?\
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(a) —0.26 (b) 0.35 14. The equations of two lines of regression
(c) 0.38 (d) 0.20 are 4x + 3y + 7 =0 and 3x + 4y + 8 = O.
. o Find the correlation coefficient between
12. The coefficient of concurrent deviation for

. x and y.
P pairs of observations was found to be ﬁ (a) —0.75 (b) 0.25
(¢) —0.92 (d) 1.25

If the number of concurrent deviations was
found to be 6. then the value of P is 15. Determine the coefficient of correlation
’ between x and. y series.

(a) 10
e
) Number of items 15 15
¢
Arithmetic 25 18
(d) None of these mean
13. The two lines of regression are given by sum of square 136 138
of deviation of
8x + 10y = 25 and 1ex + Sy = 12 T

respectively. If the variance of x is 25, what

_ o Sum of product deviation of x, y series from
is the standard deviation of y?

mean = 122
(a) 26 (b) 8 (a) —0.89 (b) 0.89
(c) 64 (d) 4 (¢c) 0.69 (d) —0.69

ANSWER KEY

1.06)  2.(d) B 4@ s 6 7.(d) s a(a 10 (d)

11.(a) 12.(a) 13.(b) 14.(a) 15.(b)
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Index Number

Cheat Sheet by Anurag Sir

Index Number

Q Statistical tool
O Measure changes in variable

Variable

( Quantity ) ( Income )

QO Compare changes over time or places.

O Current year value is compared with base
year value.
O Expressed in percentage.
Denoted by Py
O = Base year; 1 = Current year

U

Measure changes in
Price

( Quantity Index )
U

Measure changes in
volume consumption, sales

Challenges in Construction of Index Number

O Selection of Base year.

Q Selection of product.
Q Selection of prices.

O Selection of formula.

-

O Selection of weight.

Methods of Construction of
Index Number

) L

( Unweighted ) ( Weighted

AN

Aggregative Relative  Aggregative Relative

Simple Aggregative Method

x 100

X 100]

Zlog£
Po
Po1 (GM) = N

x 100

Weighted Aggregative Method

=P, (\A{\ Weight

x:LOO y

I
.

O Quantity is taken as weight
O Different statistician take
different year quantity




Laspeyre (Base Year Quantity) Dorbish and Bowley
3 (Average of L & P)
PO:L = quO x 100 /
2Po% P19 |, P19
2 b
Paasche’s (Current Year Quantity) Poy = L;P _ | ZPefe > Pols |, 100
z
Po1 = Pl 100
2Po4,
Weighted Relative Method
Fishers (Geometric mean of L & P)
Poy = JLxP sw, [’”1 x 100}
P Po
z h> o1 '
Poz = \/ Pl P 100 (AM) i
z:PDqO z:POqu P
*w, log| “* x 100
Marshall Edgeworth and P, =AL o
w,
(Average of Base year and correct year quantity) (1) :
ZP qo v ql
o2 Quantity Index { (Volume Index)
Pos =
sp, {M] Measure changes in consumptions, productive
2 or sales over a period of time or some other
charcter.

-—
METHOD
|1
C( Simple ) C( Weighted )
[

(Aggregative C Relative Aggregative C Relative

U U U
Qoy = s . 100 z [Ql x :LOOJ » (Qi . 100}
ZQO Q _ Qo Q _ QO
o1 — N o1 N
! ! ! ! '
Laspeyre Paasche Fishers Bowley Marshall
U U U U U
_ 28R _ P JLxP ERal P +P
Q, = QP 100 Q,, QP 2 =Q, | -© ) 1

QRoy =

Q, {PO ; Pi}
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Volume Index

where, I; = Index of particular item

Consumer Price Index

(Cost of Living Index)

Changes in ~ Cost of Living

O Representative market
(Basket of goods and services)

Q Food, clothing, rent, health and other
daily expenses.

Total exp. in C.Y.
~ Total exp. in BY.
(Laspeyre formula)

or

>w. .
CPl = —11L
YW,

(Weighted formula)

Deflated Value (Real Value)

Current value

Deflated value = —
4 Mt Price index

Index Number

Year | Index = Wages Real wages
500
2010 100 500 x 100 = 500
100
600
2011 110 600 | ——x 100 = 545
110
800
—— x 100 = 571
2012 140 800 140
a00
—— x 100 = 450
2013 200 00 200

Shifting of Base Year

O When old base year is not relevant.
O Changes in economic policies, global and
domestic market structure.

e.g.
Year Index New [ndex
(Base 2010) (Base 2012)
2010 100 10—0 x 100 = 83
120
110
2011 110 —— x 100 = 92
120
120
—— x 100 = 100
2012 120 120
140
—— x 100 = 117
2013 140 120

Shifted price index
Original price index 100
= X
(Index of the year where it has

to be shifted)

Splicing of Two Index Series

0O Combining two index series with different
base year.

0 Used when:
& Changes in quantity weight,

& Change in method of calculation,

& New product introduction.



(Base 2010)

(Base 2012)

(Base 2010) (Base 2012)

Old Index | Revised Index Spliced Index Spliced Index
2010 100 100 o0 100 = 67
X =
150
2011 120 120 100 120 = 80
X =
150
2012 150 100 150 100
150 130 = 195
X =
2013 130 100 130
150 160 = 240
X =
2014 160 100 160

Test of Adequency

1. Unit Test
Formula should be independent of units
of price and quantity, due to change in
units index number should not change.

QO This test is satisfied by all methods except
“Simple Aggregative Method”.

2. Time Reversal Test

Formula  should work both  ways

“Forward’ and “Backward’’
Po1

=

2010 2024
(©) (1)

\_/

Pio

Po1 x P1o =1

Q Satisfied by
& Fishers (GM)

& Simple Relative (GM)
& Weighted Relative (GM)
& Marshall Edgeworth
3. Factor Reversal Test
Po1 x Qo1 = Vou
or
b 257

2Po9
Satisfied by “Fishers”

4. Circular Test
Extension of time reversal

Po1 x Qo1 =

P01XP12XP21:1

o
2013 1
2015
2018 /

2
Q Satisfied by

& Simple price relative (GM)

& Weighted aggregative (Fixed Weight)

Quantitative Aptitude




QUESTIONS

.During a certain period, the cost of living
index goes up from 110 to 200 and the salary
of a worker is also raised from 330 to X500,
then in the real terms, the raise in the salary is
effectively- [PYQ-Sep., 2024]
(a) Gain by Rs. 50 (b) Gain by Rs. 75
(c) Loss by Rs. 90 (d) Loss by Rs. 50

. The consumer price index for the year 2023 is
273 with 2010 as base year. The average monthly
wages of industrial worker in year 2023 is
Rs. 8,190. What is the real wage?

[PYQ-Sep., 2024]
(a) Rs. 2,800 (b) Rs. 3,000
(c) Rs. 3,200 (d) Rs. 3,400
. The cost of living is always

[PYQ-]Jan., 2021; MTP-Nov., 2023]
(a) Price index number
(b) Quantity index number
(c) Weighted index number
(d) Value index number

. Which index measures the change from month to
month in the cost of a representative basket of

goods and services of the type bought by a typical
household? [MTP-Apr., 2023]

(a) Retail price index
(b) Laspeyre’s index
(c) Fisher’s index
(d) Paasche’s index
. When the prices for quantities consumed of all
commodities are changing in the same ratio,

then the index numbers due to Laspeyre’s and
Paasche’s will be [PYQ-Jan., 2021]

(a) Equal

(b) Unequal

(c) Reciprocal of Marshall Edgeworth’s Index
number

(d) Reciprocal of Fisher’s index number

. In price index, when a new commodity is required

to be added, which of the following index is used?

[MTP-Apr., 2023]
(a) Shifted price index

(b) Splicing price index
(c) Deflating price index
(d) Value price index

Index Number

7ic

10.

11.

12.

An index number constructed to measure the
relative change in the price of an item or a group
of items is called: [PYQ-Dec., 2023]
(a) Quantity index number

(b) Price index number

(c) Volume index number

(d) Composite index number

. The index number of prices for a country at a

given date is 250. In comparison to the base
period price, the price of all commodities in the

country has increased by times.
[PYQ-Jun. 2023]

(a) 1.25 (b) 1.5

(c) 2 (d) 2.5

. Which of the following index uses the method of

average of base year & current year?

[MTP-Jan, 2025]
(a) Paasche’s Index
(b) Laspeyre’s Index
(c) Marshall-Edgeworth Index
(d) Fisher’s Index
Which of the following is not a test of adequacy
in the context of index numbers?

[PYQ-Jun, 2024]
(a) Unit test (b) Square test

(c) Circular test (d) Factor reversal test

Fisher’s index number is called as ideal index
number because it satisfies [MTP-Apr, 2023]
(a) Factor reversal test

(b) Time reversal test

(c) Both factor and time reversal test

(d) Circular test

Circular test is satisfied by which of the following

index? [MTP-Nov, 2023]
(a) Laspeyre’s index

(b) Paasche’s index

(c) Fisher’s index

(d) Simple geometric mean of price relatives

(Z.;»
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13.

14.

15.

16.

17.

18.

From the following chain base index numbers
based on 2015, find out new chain base index
number for the year 2022 by shifting the base
year 2019. [PYQ-May., 2025]

Year Index No.
(Base 2015)

2015 100
2016 105
2017 95
2018 85
2019 120
2020 110
2021 130
2022 150

(a) 125 (b) 180

(c) 100 (d) 150

If the prices of all commodities in the base
year are twice the values of the respective
commodities in the current year, then the Fisher’s
ideal index number is equal to [PYQ-Jun. 2024]
(a) 200 (b) 50

(c) 25 (d) 400

From the following data, construct the index
number by Laspeyre’s method:

Ep191=99,Epoq1=76,Zpoqo= 73, Zp1q90= 96
[PYQ-Dec. 2022]

(a) 136.25 (b) 131.51

(c) 130.88 (d) 96

From the following data, construct the index

number by Laspeyre’s method:

>P;Q,=100,XPyQ,=86,XP;Qy=83,2P;Q,=106
[MTP-Apr. 2023]

(a) 130.36 (b) 131.51

(c) 130.59 (d) 127.71

The test of shifting the base is called
[PYQ-Jun, 2022]

(a) Unit test (b) Time reversal test

(c) Factor reversal test (d) Circular test
Let py and p; be the prices of a commodity in
the base and current year respectively. The price
relative with respect to base year is

[PYQ-Jun, 2022]
Po

(b) p1

by
Q Po

>\

(224\

19.

20.

21.

22,

23.

24.

25.

26.

) P1 =Dy
Po 151
The Laspeyre’s index number is a weighted

aggregate method by taking as weight.
[PYQ-Jun, 2022]
(a) quantity consumed in the base year

© P1 =Dy

(b) quantity consumed in the current year
(c) value of items consumed in the base year
(d) value of items consumed in the current year.

Ifthe 2018 index with base 2015is 250 and 2015
index with base 2012 is 150, the index 2018 on

base 2012 will be: [MTP-Nov. 2023]
(a) 800 (b) 375

(c) 600 (d) None

Fisher index number is of Laspeyres and
Paasche’s Index Number. [MTP-Nov. 2023]
(a) AM (b) G.M

(c) HM (d) None of these

If Laspeyer’s index is A and Fisher’s index is B.
Find the value of Paasche’s index.

[MTP-Jun. 2023]

B? A?
(a) i (b) 0
A 2B
() E (d) 7

If Fisher’sindex = 150 and Paasche’s Index = 144,
then Laspeyre’s index is [MTP-Apr. 2023]
(a) 147 (b) 156.25

(c) 104.17 (d) 138

If Laspeyre’s index number is 250 and paasche’s
index number is 160, then Fisher’s index number

is [MTP-Nov. 2023]
(a) 200 (b) 400
(c) 250 (d) 196

If Xp,q, = 249, 2poqq = 150, Zp,qe = 145 and
Paasche’s index number = 150, then Fisher’s ideal
price index number is [PYQ-May, 2025]
(@) 75 (b) 126.9

(c) 120.62 (d) 171

If £p1q1 = 249, Zppqo = 150, Paasche’s index
number = 150 and Dorbish and Bowely’s index
number = 145, then the Fisher’s ideal index

number is [MTP-Nov. 2023]
(a) 175 (b) 144.91
(c) 145.97 (d) None

Quantitative Aptitude



27. The simple index number for the current year
using simple aggressive method for the following
data: [MTP-May, 2022]

Commodity | Base Year Price | Base Year Price
base (Po) (P)

Wheat 80 100
Rice 100 150
Gram 120 250
Pulses 200 300
(a) 200 (b) 150
(c) 240 (d) 160

28. The cost-of-living index number in year 2015
and 2018 were 97.5 and 115 respectively. The
salary of CA Jitendra in 2015 was 195000. How
much additional salary was required for him in
2018 to maintain the same standard of living as
in 20157 [MTP-May, 2022]
(a) 30,000
(b) 40,000
(c) 35,000
(d) 45,000

29. If the prices of all the goods change in the same
ratio, then [PYQ-Jan., 2025]
(a) Laspeyre’s index and Paasche’s index

number are not equal.
(b) Laspeyre’s index and Paasche’s index
number are equal.

(c) Laspeyre’s index is greater than Paasche’s
index number.

(d) Laspeyre’s index is less than Paasche’s index
number.

30. Weighted geometric mean of relative formula
satisfies test while Factor Reversal test
is satisfied by [PYQ-Jun. 2023]
(a) Time Reversal, Fisher’s Ideal index
(b) Time Reversal, Laspeyres’s index

(c) Factor Reversal, Paasche’s index
(d) Factor Reversal, Fisher’s Ideal index

31. The gross monthly pay of an employee was
15,000 in the year 2020. The consumer price
index number in 2023 is 155 with 2020 as
the base year. If the employee is to be rightly
compensated, what dearness allowance is
required to be paid?

(a) 8,000
(b) 8,250
(c) 8,500
(d) 8,750

32. From the year 2013 to 2023, the Consumer Price
Index (CPI) number increased from 135 to 180.
During this period, the salary of employees as per
pay commission recommendations was received
from 323,000 to 329,500.

In real terms, an employee should get the
following additional amount (upto the nearest
whole number) to maintain their previous

standard of living: [PYQ-Dec. 2023]

(a) T1,168
(b) T666
(c) T909
(d) 6,500

ANSWER KEY

4. (a)
14. (b)

5. (a)
15. (b)
25. (c)

24. (a)

Index Number

6. (b)
16. (d)
26. (b)

7. (b)
17. (d)
27. (d)

8. (b)
18. (a)
28. (o)

9. (c)
19. (a)
29. (b)

10. (b)
20. (b)
30. (a)
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HINTS & SOLUTIONS

1. (d) Given: The cost of living index goes up from

110 to 200 and the salary of a worker is also
raised from Rs.330 to Rs.500

x 100 =Rs. 300

i.e.,, Real wages; = =0
110

0
—— x100=Rs. 2
ZOOX 00 =Rs. 250

Clearly, it is loss of Rs. 50.

Now, Real wages|; =

. (d) Real wage is given by

Real wage = LA x 100 = Rs. 3000
273

. (c) The cost of living is always weighted index

number.

. (a) We know that,

Retail Price index is a list of the prices of typical
goods and it shows how much the cost of living
changes from month to month.

. (a) We know that,

When the prices for quantities consumed of all
commodities are changing in the same ratio,
then the index numbers due to Laspeyre’s and
Paasche’s will be equal.

. (b) We know,

In price index, when a new commodity is
required to be added, Splicing price index is
used.

. (b) A Price Index Number measures the relative

change in prices over time for a single item or
group of items.

. (b) Base period = 100

Current period = 250
Increase = 250 - 100 = 150

Increase in times = @ = 1.5
100
. (c) We know,
LO = 9+

2
Thus, Marshall-Edgeworth Index uses the
method of average of base year and current
year.

>\

(226\

10.

11.

12.

13.

14.

(b) We know,

Square test is not the test of adequecy in the
context of index number.

(c) We know that,

Fisher’s index number is called as ideal index
number because it satisfies both factor and
time reversal test.

(d) We know that,

Circular test is not satisfied by Laspeyre’s,
Paasche’s or Fisher’s Index but satisfied by
Simple geometric mean of price relatives.

(a) We have

Year Index No.
(Base 2015)

2015 100
2016 105
2017 95
2018 85
2019 120
2020 110
2021 130
2022 150

Therefore, the new chain base index number
for the year 2022 by shifting the base year 2019
is given by

250 x 100 =125

120
(b) Given, pg = 2p4

2p1q,
2poqo

Py (Laspeyre’s) = x 100

_ 2% , 100 =50
2Xpq,

2p1q,
Zpyqy

Also Py, (Paasche’s) = x 100

_ Xp1qy
2¥p1qy

Thus, Fisher’s = \/50x50 =50

x 100 =50

Quantitative Aptitude



15.

16.

17.

18.

19.

20.

(b) Given,
Zp1q1=99,Zpoq1 =76, Epoqo= 73, Zp1qo = 96
Laspeyre’s index number is given by

P19y N

P01 (L) = Zpoqo 100

= % x 100 = 131.51 (approx)

(d) Given:
ZPlQl = 100, ZP()Ql = 86, ZP(]QO = 83,
YP1Qo= 106
We know,

. I ZP 0,
Laspeyre’s index is given by x 100

2P)Q,

_ 106 x100=127.71

(d) We know,

The test of shifting the base is called Circular
test.

(a) The price relative with respect to base year

is given by p—l.
0

(a) The Laspeyre’s index number is a weighted
aggregate method by taking quantity consumed
in the base year as weight.

(b) Given,

If the 2018 index with base 2015 = 250 and
2015 index with base 2012 = 150

To find : The index 2018 on base 2012

Using chain base index :

2012 100  |100
2015 150 | 120x100
oo =150
250x150
2018 250 | 222220
g = 150
lOr’

P, xP
Index2018(nlbase2012,P20=-#%ﬁifg
_ 250x150 _ .

100

Therefore, the index 2018 on base 2012 will be
375.

Index Number

21.

22.

23.

24.

258

(b) We know,

Fisher’s index

= \/Laspeyre's index x Paasche's index

Therefore, Fisher index number is geometric

mean of Laspeyres and Paasches Index Number.
(a) Given,
Laspeyer’s index = A and Fisher’s index = B

We know,

Fisher’s index = \/Laspeyre's x Paasche's

— B = /A xPaasche's
= B2 = A x Paasche’s

Bz
= Paasche’s index = 7

(b) We know,

Fisher’s index = \/Laspeyre's x Paasche's

=150 = \/Laspeyre's x 144
= (150)? = Laspeyre’s x 144
(150)>

144
= Laspeyre’s = 156.25

= Laspeyre’s =

(a) Given, Laspeyre’s Index number = 250 and

Paasche’s Index number = 160
We know,

Fisher’s index = \/250x 160
= Fisher’'sindex =5 x4 x 10

= Fisher’s index = 200

(c) Given: Zp,q,, = 249, Zpyqo = 150, Zp,q, = 145
and Paasche’s index number = 150
P01 - Pn90 100
Podp
145
= Py = x 100 = Py; = 96.66
01= 75 01
We know that,

Fisher’s index (F) = \/Laspeyre's x Paasche's

= F=496.66x150

= F=120.62 (approx)

(Z?\
-



26.

227/

28.

(b) We know,
Dorbish and Bowely’s index number

Laspeyre's index + Paasche's index

L+150 2

= 145 =

= 290=L+ 150
= L=140

Also,

Fisher’s index

= \/ Laspeyre's index x Paasche's index

= Fisher’s index = \/140x 150

= Fisher’s index = 144.91

(d) The simple Aggregative index is given by
the formula,
2P,

x 100
0

100+150+250+300
80+100+120+200
800
— X
500
=160
(c) Let the salary of CA Jitendra in 2018 be x, then

According to the question,

100

100

Year Cost of living Income
index

2015 97.5 1,95,000

2018 115 %
Thus,

97.5 195000

115 X

X = 195000x115

97.5

=x=2,30,000

Therefore, the additional salary required
=2,30,000 - 1,95,000
= 35,000

29.

30.

31.

32.

(b) Given: Prices of all the goods change in the
same ratio

Let lal =k=p;=kp,
Py
Therefore, Laspeyre’s index
_ 2P0 190 ERPoo 1
ZpyQo Zpydo

_REPoo 100 = 100 k
2PoQo

Now, paasche’s index

_ I g0 2R 100

2po4; 2pody
_RPot 100 2100k
2Poq4

Therefore, if the prices of all the goods change
in the same ratio, then Laspeyre’s index and
Paasche’s index number are equal.

(a) Weighted geometric mean satisfies Time

Reversal test and Factor Reversal test is
satisfied by Fisher’s Ideal index.

(b) Let the equivalent salary in 2023 be x
Therefi Lo0E b
erefore, 15,000 x
x= 15000x155 _ ~)2 550
100

Hence, Dearness Allowance (DA) is given by
DA =%23,250 -%15,000 =%8,250

(a) Given:

CPlin 2013 =135

CPIin 2023 =180

Salary in 2013 =323,000

Salary in 2023 =329,500

Let required salary in 2023 to maintain
standard of living = x

_23,000x180
x==""" """

135
Additional amount =330,666.66 -329,500

=%1,666.66 ~31,168

=%30,666.66

2 O B3

> X
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Chapter Wrap-up Test

Ready to test your knowledge?

You've got 15 questions and 20 minutes - Go
for it!

1. Let pp and p, be the prices of a commodity
in the base and curvent year respectively.
The price relative with respect to base year
s

P. Po
“ b, ®p,
(c) P. ~Po (d) M
Po P
. The number of test of Adequacy is
(a) 2 (b) s
(c) 3 (d) 4

. Which of the following is not a test of
adequacy in the context of index numbers?

(a) Unit test

(b) Square test

(¢) Circular test

(d) Factor reversal test

. Circular test is satisfied by which of the

following index?

(a) Laspeyre’s index

(b) Paasche’s index

(¢c) Fisher’s index

(d) Simple geometric mean of price
relatives

. The test of shifting the base is called

(a) Unit test

(b) Time Reversal test

(¢) Factor Reversal test

(d) Circular test

. P1o (s the index for time.

(a) 1 on O (b) O on 1
(c)LTon1 (d) 0 on ©
. Fisher index number is of

Laspeyres and Paasche’s Index Number.

Index Number

8.

10.

11.

12.

(b) a.M
(d) None of these

(a) AM
(¢) HM
Which index measures the change
from month to month in the cost of a

representative basket of goods and services
of the type bought by a typical household?

(a) Retail Price Index
(b) Laspeyre’s Index
(¢) Fisher's index

(d) Paasche’s Index

In price index, when a new commodity

is required to be added, which of the
following index is used?

(a) Shifted price index
(b) Splicing price index
(¢) Deflating price index
(d) Value price index

The cost of living is always
(a) Price index number
(b) Quantity index number
(¢) Weighted index number
(d) Value index number

If S PoQp = 3500, *P,Q, = 3850, then the
Cost of living Index (C.L.I) for 1950 with
respect to base 1960 is

(a) 110 (b) a0

(¢) 100 (d) None of these

In the year 2010 the monthly salary
was 324,000. The consumer price index
number was 140 in the year 2010 which
rises to 224 in the year 2016. If he has
to be rightly compensated then what
additional monthly salary to be paid to
him?

(a) X14,400
(¢) X7,200

(b) 38,400
(d) None of these

(2./23)
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13.If 2p19s = 249, Zppqo = 150, Paasche’s Index Number = 150 and Dorbish and Bowely’s Index
number 145, then the Fisher’s Ideal Index Number is

(a) 175 (b) 144.91 (¢) 145497 (d) None

14. The weighted aggregative price index numbers for 2001 with 2000 as the base year using
Laspeyre’s Index Number is

Commodity Price (in Rs.) Quantities
2000 2001 2000 2001
12 14 10 20
B 10 8 20 30
C 8 10 30 10
(a) 105 (b) 106.75 (¢) 107.14 (d) 109.45

15. From the following data :

1992 Base Year Price 3 s 4 3
Quantity 18 6 20 14

1993 Current Year Price 4 s 6 3
Quantity 15 q 26 15

The Paasche’s price index number is :
(a) 146.41 (b) 148.25 (c) 144.25 (d) None

ANSWER KEY

1.(@) 2.(d) 3((b) 4 s 6@ 7.(b) 2@ a) 10 ()

11.(a) 12.(a) 13.(b) 14.(c) 15.(a)

2 O 33
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Mock Test Paper Series-|
Paper 3: Quantitative Aptitude

All Questions are Compulsory

QUESTIONS

.LetB={p, q, 1, s, t u}. How many proper subsets

can be formed from set B?

(a) 64 (b) 63
(©) 25 (d) 15

I 13C3, = 1Cy, , 3), then the value of ‘m’ is
(a) 2 (b) 3
(95 (d) 7

. Find the geometric mean of the numbers: 30, 7,

28,24,15,0,11, 3.

(a) 36 (b) 20
(c) 8 (d) 0
. What is the 9th term of the arithmetic sequence?
8,5,2,-1,-4,..
(a) -20 (b) -16
(c) -8 (d) 2
. Find the value of k for which the given equation
is true?
(V4)*x(2V2)* = (V2)™*
(a) 10 (b) 20
(c) 30 (d) 50

. Suppose x and y are linearly related through the

equation 4x + 2y + 12 = 0. If the mean deviation
of x is given as 4.5, what would be the mean
deviation of y?

(a) 12 (b) 10

(99 (d) 6

. If the standard deviation of a symmetrical

distribution which consists of 100 items is 35,
then the mean deviation of the distribution is

(a) 23.33 (b) 28
(c) 30 (d) 35

Maximum Marks: 100

8. If the roots of the equation x? - 8x + 12 = 0 are «

o+p
& (3, then the value of —,  is
af

(a) (b)

(c) (d)

9. In a statistical table, which element is typically
placed at the bottom to offer extra explanations
or clarifications about the data?

(b) Stub

(d) Caption

WIN N R
BSm N w

(a) Footnotes
(c) Box-head

_ X
10. If o —1and X 2 =1,thenthevalue of —is
y+1 y-1 2 y
(@) = OF
T ad
7 7
2
(c) 3 (d) None

11. For a random variable which follows Binomial
distribution, the mean and the variance are 7 and
6 respectively, then the probability of failure is

1
(@ ) 5

Ny w| N

1

© (@ ¢
12. Find the value of x if log; [log, x] = 1.

(a) 28 (b) 2401

(c) 16,384 (d) None of the above
13. Find the 6 th decile for the following ordered data

set: 8,10, 12, 15, 18, 20, 21, 25
(a) 10 (b) 15.5
(c) 16.4 (d) 18.8




14. The difference between compound interest and
simple interest on an amount of 310,000 for
2 years is X64. What is the rate of interest per

annum?
(a) 8% (b) 10%
(c) 16% (d) 20%
1
15. Ixz -e*dx
0
(a) 2e-2 (b) e+2
(c)e-2 (d) None of these

16. Let Y be the dependent variable and X be the
independent variable. If the standard deviations
of X and Y are 5 and 8 respectively, and the
correlation coefficient between them is 0.8, what
is the regression coefficient of Y on X?

(a) 0.75 (b) 0.98
(c) 1.28 (d) 1.5
17. Find the effective rate of interest if an amount of

Rs. 30,000 deposited in a bank for 1 year at the
rate of 10% compounded semi-annually.

(a) 10% (b) 10.25%
(c) 10.65% (d) 11%

18. Five individuals are seated around a circular
table. If the tallest person must always sit to the

right of the shortest person, how many such
arrangements are possible?

(@ 3 (b) 6
(c) 16 (d) 25
19. If the population of a city three years ago was

40,960 and its present population is 49,130, then
the rate of growth of population is

(a) 6% (b) 6.25%
(c) 7.12% (d) 8%

20. If the square of a number exceeds twice of the
number by 15, then the cube of the number is

equal to
(@5 (b) 25
(c) 125 (d) 150

21. The shareholding distribution of XYZ Ltd. is
shown in the table below:

Share Promo-tors Others Public
holders
2 15

No. of 120 25120 0
shares in
millions

(232]
N

22,

23.

24.

25.

26.

27.

If the data is represented as a pie chart, what is
the difference between the central angles of FII
and MF?

(a) 15° (b) 9°

(c) 24° (d) 36°

A fertilizer manufacturer produces two
categories of fertilizers, named Type A and Type
B. Both types require processing in two essential
chemical plant units. The plant operates for a
maximum of 180 hours per week. Producing one
bag of Type A fertilizer takes 3 hours in the plant,
while producing one bag of Type B fertilizer takes
10 hours. The time constraint can be expressed
as the inequality:

(a) 3x; +10x,>180 (b) 3x; + 10x,< 180

(c) x4 +x,<180 (d) 5xq + 2x,2180

The equation of the tangent to the curve x? + 3y
= 3 at the point (-6, -11) is

(a) x+y=13 (b) y+4x=13

(c) 2x+3y=30 (d) y-4x=13

The harmonic mean of the data: 2, 7,12, 4, 19 is
(a) 3.5 (b) 4.86

(c) 5.28 (d) None of these

If A4 is to the East of B, C is to the South of B and
D is to the West of C, then A is in which direction
with respect to D?

(a) South-West (b) North-East
(c) North-West (d) East

. n*+9-6n

lim————=

n—2 n_3

(@)1 (b) -1

(c) 3 (d) 5

Consider arelation R defined on the setA ={1, 2,
3, 4} as follows:
R={(1,2),(22)(1,1),(44),(123) (3 3), (3,
2)}, then the relation is;

(a) Ris an equivalence relation.

(b) Ris symmetric, transitive but not reflexive.
(c) Ris reflexive, symmetric but not transitive.

(d) R is reflexive, transitive but not symmetric.

Quantitative Aptitude



28.

29.

30.

31.

32.

33.

34.

The simple interest earned on a certain amount
at 6% per annum over 7 years is twice the simple
interest earned on another amount over 9 years
at 5% per annum. What is the ratio of the two
principal amounts?

(@) 15:7 (b)y1:7

(c)5:7 (d) 7:19

Calculate the compound interest on 315,625 for
a period of 9 months at an annual interest rate
of 16%, compounded quarterly.

(a) 1800 (b) %1951

(c) %2064 (d) %2278

In a quiz competition, 12 school teams are
participating. In how many different ways can
the top three positions (first, second, and third)
be awarded to these teams?

(a) 1140 (b) 1275
(c) 1320 (d) 1575
Rohitinvest Rs 10,000 every month in his account
paying interest 12% per year compounded
monthly. What is the future value of this annuity

just after he makes 11th payment? (Given that
(1.01)1=1.1156)

(a) Rs 15,600
(c) Rs 1,15,600

(b) Rs 75,890
(d) None of these

In a particular code language:

e ‘493’ stands “Friendship difficult
challenge”,

e ‘961’ stands for “Struggle difficult Exam”,

for

e ‘178’ stands for “Exam believable subject”.

Based on this information, which digit represents
the word “believable”?

(a) 1or8 (b) 7

(c) 8 (d) 7or8

The total of the initial eight terms in a geometric
sequence is equal to five times the total of'its first
four terms. Determine the value of square of the
common ratio.

(a) 2 (b) V2

(c) 4 (d) 3
InaG.P,ifts=729and r=3,thena=7?
(a) 6 (b) 4

(c) 3 (d) 1

Mock Test Paper Series-|

35.

36.

37.

38.

39.

40.

41.

If the number of permutations of 2 items chosen
from n distinct items is 72, then what is the value

of n?
@9 (b) 24
(c) 16 (d) 32
X+y
If 2 log (Tj =log (xy), then the value of x> +
V?is
(a) 2xy (b) 12xy
(c) 14xy (d) 16xy

Find the odd man out of the following series; 7,
23,47,119,167, 289

(a) 47 (b) 23

(c) 167 (d) 289

The value of f(3) such that the below function is
continuous atx = 3 is

x*-9
fe)="—
(a) 3 (b) 6
(c) 8 (d) 9

Ifthe prices of all consumed commodities change
in the same proportion, then what can be said
about the Laspeyres’ index and Paasche’s index?

(a) Reciprocal of Marshall Edgeworth’s Index
number

(b) Reciprocal of Fisher’s Index number

(c) Unequal

(d) Equal

The minima of the function y = 2x3 - 15x? + 36x
+ 10 occurs at
(a) x=-3

(c) x=2

(b) x=1
(d) x=3
An opportunity to purchase a machine for
70,000 has arisen. The machine is expected to
generate 315,000 per year for the next four years

with a borrowing cost of 8% per annum, should
the machine be purchased or not?

(a) Should be purchased

(b) Should not be purchased
(c) Can’t say about purchase
(d) None of the above

(£;>
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42.

43.

44,

45.

46.

47.

\

Which type of data is best suited for display using
a pie chart?

(a) Data grouped into named categories

(b) Data measured on a continuous scale

(c) Ordinal data

(d) Interval data

For a group of 6 students, the sum of squares of
difference in ranks for Mathematics and Statistics
marks are 44, then the value of rank correlation
coefficient is

(a) -0.15 (b) -0.26

(c) 0.69 (d) None

Seven friends O, P, Q, R, S, T and U are watching
movie sitting in a row. S is sitting at one extreme
end. Q is sitting second to the right of S.P is sitting
between O and Q. Both U and O are not sitting at
extreme end. R is sitting immediate left to T. Who
are sitting at the extremes?

(@) S&P (b) S&T

(c) S&U (d) S&R

The Earnings Per Share (EPS) of a company over
a period of five years is shown in the table below:

2019 2020 | 2021 | 2022 | 2023
B 40 | 25 | 45 | 75 | 90

Calculate the Compound Annual Growth Rate
(CAGR) of the EPS during this period.

(a) 16.44% (b) 22.47%
(c) 25.95% (d) 30.55%

Kamal walks 10 km North, from there he walks 6
km towards South. Then he walks 3 km towards
East. How far and in which direction is he with
reference to starting point?

(a) 5 km North-East (b) 5 km North-West
(c) 7km North-East (d) 5 km South-East

An exam paper contains 10 questions, out
of which 6 are from Algebra and 4 are from
Geometry. A student must attempt at least one
question from each subject.

In how many different ways can the student
choose one or more questions, ensuring that both
subjects are represented?

(a) 730 (b) 872
(). 945 (d) 1124
~ \
(234\

48.

49.

50.

51.

52.

53.

54.

A perpetuity pays X625 annually, and the required
rate of return is 8%. If the cash flow increases at
a steady rate of 4% per year, what is the intrinsic
value (present value) of this growing perpetuity?

(a) ¥18,590 (b) 316,000
(c) 15,625 (d) 311,765

What is the standard deviation of the first 20
natural numbers?

(a) 4.65 (b) 5.77

(c) 6.35 (d) 7.50

Ankita is facing the East direction. She turns 120°
in the clockwise direction and then turns 180°
in the anticlockwise direction. Which direction
is she facing now?

(a) East (b) West

(c) North-East (d) South-East

Pointing to a photograph, Rajesh said, “The boy
in the picture is Aarav. He is the son of the only
daughter of the father of my brother”, What is
Rajesh’s relationship to Aarav?

(a) Brother
(c) Father

In a particular code language, the word PEAR is
represented as 7519, and TOIL is written as 2693.
Using the same coding pattern, what would be
the code for DOCTOR?

(a) 463269 (b) 463296
(c) 463293 (d) 463399

Five girls 4, B, C, D and E are sitting on a bench
such that A is sitting next to B, C is sitting next
to D, E is not sitting with D, E is at the left end of
bench and C is on the 4nd position from the left.
If A is sitting to the right of B who is to the right
side of E and A and C are sitting together, then
the position of B is

(b) Maternal uncle
(d) Son-in-law

(a) Centre (b) Second from right

(c) Second fromleft (d) Extreme left

Given the following relationships:
e Xis the mother of Y.
e Bis the daughter of Y.
e Zistheson of X.
e Ais the brother of B.
Who is A’s grandmother?
(@) X (b) Y
(c) Z (d) B
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55.

56.

57.

58.

59.

60.

1
. 1
A [an+1 !
Simplify; 3 23
9.3
(@) 9 (b) 27
(c) 81 (d) None of these

1
A coin with probability for head as T is tossed
100 times, then the standard deviation of the

number of heads turned up is
(a) 3 (b) 4
(c) 7 (d) 10

Ana is facing north direction. She turns 90° in
the clockwise direction, Again after a while she
turns 180° in the anticlockwise direction and
then another 90° in the same direction. Which
direction is she facing now?

(a) East (b) West
(c) North (d) South
Inaspecific coding scheme, the word STATEMENT
is written as TNEMETATS. Following the same

logic, how would the word GOVERNMENT be
written in that code?

(a) TNEMNREGOV
(c) TNEMNREVOG
The following table shows the number of books

read by students in a library over a week. What
is the coefficient of range?

(b) GOVMENTREN
(d) None of these

Number 6-10| 11-15 | 16-20 |21-25|26-30
of books

read

Number 12 15 10 6 4

of
students

(a) 108.3% (b) 96.77%

(c) 79.4% (d) 16.7%

Identify the missing number in the following
series; 2, 8, 26, 62,122, ----- , 338

(a) 200 (b) 212

(c) 264 (d) 289

61. A and B start moving towards each other from

two places 200 m apart. After walking 60 m, B
turns left and goes 20 m then he turns right and
goes 40 m. He then turns right again and comes

Mock Test Paper Series-|

62.

63.

64.

65.

66.

67.

back to the road on which he had started walking.
If A and B walk with the same speed, what is the
distance between them now?

(a) 80m (b) 70 m

(c) 40 m (d) 60 m

There are five friends: 4, B, C, D, and E are sitting
in a row facing north. B is sitting second to the
right of A. Cis sitting at one of the ends of the row.
D is sitting to the immediate left of B. E is sitting
to the immediate right of B. Who is sitting to the
immediate right of C?
(@) A

() D

(b) E

(d) B

Given that the current population is 100,000 in
2023, and the population grows by 3% in 2024,
4% in 2025, and 5% in 2026, then what will be
the population at the end of 20267?

(a) 1,20,500 (b) 1,15,700

(c) 1,12,500 (d) 1,09,850

B is daughter of A. C is brother of B. C is the only
son of D. Cand E are married couple. Fis the only
son of E. Then how is F related to A?

(a) Father (b) Grandson

(c) Brother (d) Uncle

Given that the arithmetic mean (AM) and
harmonic mean (HM) of two positive numbers
are 5 and 3.2 respectively, find the geometric
mean (GM) of these two numbers.

(a) 4.5 (b) 4
(©) 3.6 d 3

There are six members in a family who are
planning for a family trip together namely 4, B,
C, D, E and F where A and C are married couple.
Bis the son of C but C is not the mother of B. E is
the brother of C. D is the daughter of A. F is the
brother of B. How many female members are
there in the family?

(@) 3 (b) 2

(c) 4 (d 1

The relationship between x and y is given by the
equation 3x - 4y = 12 and the range of y is 9, then
what is the range of x?
(a) 6

(c) 10

(b) 8
(d) 12

(22)
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68.

69.

70.

71.

72.

73.

74.

Which sampling method is best suited for making
sure that all key subgroups in a population
are represented according to their actual
proportions?

(a) Stratified Sampling

(b) Multistage Sampling

(c) Systematic Sampling

(d) None of these

In a certain code:

A # B means “A is the father of B”

A * Bmeans “A is the brother of B

A @ B means “A is the mother of B

Given the expression: G @ T # P

What can be concluded from this?
(a) Tissonof G (b) Pisfatherof T
(c) Gis mother of P (d) None of these

If AM and C.V of arandom variable X are 10 & 80

3X
respectively, then the variance of | =15 +T is

(a) 6 (b) 8

(c) 36 (d) 64

A machine depreciates by 10% of its value at
the start of each year. If the original cost of the
machine is 23,240 and it is sold for a scrap

value of 39,000, estimate the number of years
the machine was in use.

(a) 10 (b) 9
(c) 8 (d) 6
In an arithmetic progression, the 15th term is

30.5 and the 21st term is 39.5. Determine the
first term of the sequence.

(a) 1.5 (b) 3.7
(c) 5.5 (d) 9.5
If a Poisson distribution is such that 3P(x = 2)

= P(x = 3), then the standard deviation of the
distribution is

() 9 (b) 3
(©) V3 (d 1
Find the present value of an ordinary annuity of

10 quarterly payments of Y1000 each, the rate of
interest being 8% p.a. compound quarterly.

(a) X4275.00 (b) ¥8982.59
() X9275.98 (d) None of these

(236
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75.

76.

77.

78.

79.

80.

Eight boys P, Q, R, S, T, U, V and W are sitting on
a bench facing towards North.
(i) Tis fourth to the left of P.

(ii) Sis fourth to the right of W.

(iii) U and R are not sitting at the ends, but they

are neighbours of T and Q respectively.

(iv) Pisnextto the right of Wand butleft of Q. Who
is sitting in the third place from the right?

(@) R (b) @
(c) § (d U

Two dice are tossed. The probability that the sum
of dots on the faces that turn up is 8 is

5
(b) 3¢

(d) None of these

1
@ 3¢

1
©) 13
According to the empirical rule, if the data follows
a normal (bell-shaped) distribution, then the
highest frequency of values occurs near the

and the lowest frequencies occur towards
the

(a) Middle, left end (b) Middle, ends
(c) Middle, rightend (d) None
Laspeyre’s price index is a type of weighted

aggregate index that uses which of the following
as weights?

(a) quantity consumed in the current year
(b) quantity consumed in the base year

(c) value of items consumed in the base year
(d) None of these

The ratio of students in three classesis 2 : 3 : 5.

On increasing the students in each class by 40, the
ratio changes to 4 : 5 : 7 then originally number
of students in the first class was

(a) 20 (b) 40
(c) 100 (d) 200
The variance of two variables ‘x’ and ‘y’ are 16

and 25 and covariance between ¥’ and ‘y’ is 18.5.

Another two variables ‘v’ and ‘v’ are defined as

-2 -3
u= M and v = %, then coefficient of
correlation between ‘v’ and ‘v’ is:
(a) 0.715 (b) 0.825
(c) 0.925 (d) None of these
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81.

82.

83.

84.

85.

86.

87.

d
If ¥ x y* = 16, then the value of ﬁ at (2,2)is
(a) -1 (b) O
(0 2 (d) -2

The value of K for the probability density function
of arandom variable X is represented as:

X 0 1 2 3 4 5 6

p(x)| 3K | 5k | 7K | 9K | 11K | 13K | 15K
1 1

(@) ¢ (b) =2
1

(9 55 (d) None

If ¥p1do = 451, ¥p1q1 = 476, ¥.poqo = 396 and
Ypoq1 = 426, then find the Fisher’s ideal Index

Number.

(a) 121.30 (b) 111.74

(c) 113.88 (d) 112.80

A random variable X has the following density

function; f(x) = 6x(1 -x), 0 <x<1, then the mean
is

1 1
(@) 3 (b) 5
1 1
(c) c (d) 12
1 1 1 1

. iog—+—+—+—+—
Flndt}.les.ur.nofltheserles 32 5 gt 53 36
up to infinity is

19 1
(a) o4 (b) o5
13 11
(c) 24 (d) 0

The overall percentage of failure in a certain
examination is 0.30. What is the probability that
out of a group of 6 candidates at least 4 passed
the examination?

(a) 0.60 (b) 0.74

(c) 0.85 (d) 0.93

From a population of 1,000 individuals, a random
sample of 100 people is selected. The sample
has an average height of 170 cm and a standard
deviation of 10 cm. What is the standard error of
the mean for this sample?

(@) 2cm (b) 0.8 cm
(c) 1cm (d) 1.5cm

Mock Test Paper Series-|

88.

89.

90.

91.

92.

93.

94,

Assuming Anita invests 35,000 annually starting
today for the next 10 years in a mutual fund, and
the average annual return compounded yearly
is 18%, what will be the future value of her
investment?

(a) %1,83,680 (b) %1,71,680

(c) %1,38,775 (d) %1,20,880

The following scores were recorded in a math
test: 55, 64, 78,57, 47, 73, 40, 60, 70, 45

If the class width is 5, how many class intervals
are required to organize this data into a frequency
distribution?

(@) 5 (b) 6

(c) 7 (d) 8

Ifr=0.5, Yxy =120, 0, =8, Yx* = 90, where x and
y are the deviations from mean, then the value of
nis

(a) 8 (b) 10

(o 11 (d) 14

A city has two dentists A and Bwho are operating
independently. If the probability of availability of
dentist A is 0.7 and of dentist B is 0.5, then the

probabilility that at least one dentist is available
when needed is

(a) 0.85 (b) 0.56
(c) 0.72 (d) 0.35

Find the mode of the following distribution:

Class 0-7(7-14(14-21|21-28(28-35|35-42

NI 12| 16 | 19 | 25 | 19 | 16

(a) 20.5 (b) 24.5

(c) 27.0 (d) None of these

For the lines of regression 4x=3 + 2y & 2x=5 +
3y, find b,,.

(a) 0.5 (b) 0.75

(c) 0.87 (d) 0.95

e Bis the daughter of A.

e (is B's brother.

e D has only one son, and that is C.

e (ismarriedto E.

e F has only one son, named F.
How is F related to A?
(a) Son
(c) Cousin

(b) Father
(d) Grandson

(2;)
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95. The probability of a man hitting a target is 2 If
he fires 7 times, then the probability of his hitting

the target at least once is
(a) 0.555 (b) 0.768
(c) 0.866 (d) None

96. If XP,Q, = 3500, £P,Q, = 3850, then what is the
Cost of Living Index (CLI) for the year 1950, using

1960 as the base year?
(a) 60 (b) 90
(c) 10 (d) 110

97. The average of three numbers is 135. One of
the numbers is the largest, and it is 180. The
difference between the other two numbers is 25.
What is the smallest of the three numbers?

(a) 70 (b) 100
(c) 125 (d) 150
98. For the two series Xand Y;
X=90, Y=70,N=10,¥x*=2860, Yxy = 3900

The regression equation of X on Y is given by

(a) X=0.613Y + 14.83
(b) X=0.363Y + 5.41
(c) X=1.363Y-95.41
(d) X=1.363Y - 5.41

99. From the following data, construct the index
number by Laspeyre’s method;

YP191 =99, Xpoq1 = 76,

2Poq0 =73, Xp190=96
(a) 131.51

(c) 136.25

(b) 130.88
(d) 139.25

100. The arithmetic mean for the following data is:

0-10 10-20|20-30 | 30-40 | 40-50

Number AY 24 40 36 20
of
students
(a) 140
(b) 3620
(c) 25.85
(d) None of these

ANSWER KEY
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HINTS & SOLUTIONS

1. (b) Given; B={p, q, 1, s, t, u}

Here, number of elements in set B, (n) = 6
Therefore, the number of proper subsets is
given by

2"-1

=26-1

=64-1

=63

. (b) Given; 1°C5,,, = 1°C,, , 3

nC,="C,

=>n=x+yorx=y

=15=3m+m+3

=>4m=12

=>m=3

or

3m=m+3

=2m=3

3
=>m= 5 (reject)
Since, m cannot be in fraction.
Therefore, the value of m is 3.
. (d) We know,

Geometric Mean is given by

(a;xayx...xa,)n

1
=(30x7x28x15x0%x24x11x3)8

. (b) Given sequence; 8,5,2,-1,-4, .......
Here,a=8,d=5-8=-3
Thus, 9 th term is given by

to=a+(9-1)d
to=8+8(-3)
to=8-24
to=-16

- (¢) Given, (\/4) 3 x(2v2)® =(+/2)*
= (2 x(2)x(+2) =(V/2)*
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= (2 (2)* =(2)*
= (2" x(2)" =(v2)*
= (N2) P x(V2) P =(2)*
= (\/E)—22+(—8) :(\/E)—k

= (V2)* =(2)*

Thus, on comparing the powers, we get
k=30

. (c) Given; xand y are related as 4x + 2y + 12 =0

=>2y=-4x-12
>y=-2x-6
We know,

Mean deviation remains unchanged due to
change in origin but changes in same ratio due
to a change in scale.

Therefore, mean deviation of y is given by;
M-D, = |-2| x M-D,
=>M-D,=2x45=M-D,=9

. (b) We know that,

Relation between Mean deviation and Standard
deviation is given by:

M. D. =ic
5

:>M.D.:§x35

=>M.D.=4x7
= M.D.=28

Therefore, the required mean deviation is 28.

. (¢) Given equation; x> -8x+12=0

Since, o & B3 are the roots of the given equation,
then

(-8)
a+f=--—==8
p 1
12
aff=— =12
p 1
Therefore,

o+h

(23\
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9. (a) We know that,

Footnotes are shown at the bottom part
of a statistical table to provide additional
information or clarity about certain aspects of
the data presented in the table. They are used
to explain the source of the data, define terms
or abbreviations used in the table, highlight any
specific conditions or exceptions, or provide
any other relevant notes that enhance the
understanding of the data. Footnotes help in
avoiding confusion or ambiguity and provide
important contextual details that cannot be
included directly in the table itself.

x—2

1
:1 d =—
an o1 2

10. (b) Given; 3
. iven;
y+1

=>x+3=y+1

=>x-y=-2 ()
x-2 1

y—1:E

=2(kx-2)=y-1

=>2x-4=y-1

Also,

=2x-y=3 (i)
Subtracting eq (ii) from eq (i), we get
2x-y-(x-y)=3-(-2)

= 2x-y-x+y=5

=x=5

>y=x+2=7

Therefore, L E
y 7

11. (c) According to question, we have

np=7
npq =6
On dividing both the equation, we get Pq =g
n
6 p
=>q=—

7
12. (c) Given: log; [log, x] =1
=log,x=7'=7
=x=47=16,384
Therefore, the value of x is 16,384.
Hence, the correct option is (c) i.e., 16,384.
~ \
(240

\

13. (d) The given data is already in ascending order,
ie,8,10,12,15,18, 20,21, 25

Here,n =8

n+1
Therefore, Dg = 6
10

th
} observation

1 th
=6 8+l observation
10

= (5.4)%" observation

= 5%+ 0.4(6% - 51 observations

=18+ 0.4(20 - 18)

=18.8
14. (a) Given, Difference between compound

interest and simple interest = 364

We know that, If P be the Principal and i be the
rate of interest

CI-S.1.=Pi
— 64 = 10000 x {2
o 64
10000
= i2=0.0064
= i% = (0.08)?
—i=0.08

ie, —— =0.08=8%
100

1
15. (c) To integrate; sz -e“dx
0
Using ‘ILATE’ rule, here u = x* & v = &*

2 [T (4 (2 [
=|:x -J.e }O—ﬂa(x )-Ie }dx
:[x2 .e* l)l— jZX-exdx
:[xz-ex]:—z-i.)(-exdx
:[xz-e"]:—Z[[X-eX]z—jl-e"dx]
= (1-e' - 0) - 2[(1-e' - 0) - [¢"];]
=el-2(el-el +ef)
=el -2(1)

=e-2
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16.

17.

18.

19.

(c) According to the question, we have o, =5, g,
=8&r=0.8

Therefore, the regression coefficient of Y on Xis
given by:

Hence, the regression coefficient of Y on X is
1.28.
(b) Given; Rate of interest (i) = 10%

Since, the interest is compounded semi -
annually

Thus, the effective rate of interest is given by;
2
E= £+1 -1
200
= E=10.25%

(b) Since, tallest person must always sit to the
right of the shortest person thus assuming the
tallest and shortest person as one.

Now, we have total 4 persons.
We know that,

Number of circular permutation of n different
things chosen ata time = (n-1)!

Therefore, the number of such arrangements is
(4-1)!=31=6.

(b) According to given information, we have

P = Population three years ago = 40,960

A = Present population = 49, 130

n = 3 years

We know,

A=P[1+-
100

3
r
= 1+—
:>49130-—40960[ 100]
4913 (, r Y
= 4096 100

17\ rY
=>|—| =|1+——
16 100
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20.

21.

22.

23.

= 1—7—1+ d
16 100
1 r
Spe—————
16 100
100

= r=—-=6.25
16

Therefore, the annual rate of growth is 6.25%.
(c) Let the number be x, where x > 0 then
x?=2x+15

=x*-2x-15=0

=x?-5x+3x-15=0
=x(x-5)+3(x-5)=0

= x+3)(x-5)=0

= x=-3(invalid), x = 5

Therefore, the cube of the number

=x3= (5)3 =125.
(b) Given;
Share | Promotors | FII | MF | Others | Public
holders
No. of 120 25 20 20 16
shares in
millions
Therefore, difference between the central

angles of FII and MF is given by
25-20

x 360°
200
= > x 360°
200
=9°

(b) Let the time required to manufacture one
bag of grade I and grade Il be x;" & ‘x;” hours
respectively.

Since, the plant has maximum of 180 hours
available in a week, then

According to question, we have
3x; +10x, <180

(d) Given; x> + 3y =3
Differentiating it with respect to x, we get
2x + 3d_y =
dx
= 3d—y =-2x
dx

(ﬁ?\
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24.

258

26.

2.

- d_y _—2x
dx 3
dy -2(-6
=LY 5
dx 3

Now, equation of tangent at point (- 6, - 11) is
given by;
+11

yHit

X+6
=y+11=4(x+6)
=y-4x=13
(b) Given data, 2,7,12, 4, 19

Therefore, the harmonic mean is given by

HM = L
3 4
X
5
= IS SESE ST S
— k=
2 4 7 12 19
5
=HM-= =4.86
1.0288
(b) According to given information, we have
B—— A
p—C

Therefore, 4 is in North - East direction with
respect to D.
n* +9—6n

n-3

(b) lim

n—2

= lim—(n_3)2

n->2 n-3
- infn=3)
=2-3
=-1
(d) Given set: A ={1, 2, 3, 4}
Relation R = {(1, 2), (2, 2), (1, 1), (4, 4), (1, 3)
(3,3), (3,2)}
We know that,
For some set 4,

Reflexive relation: If (a, a)e Rforalla € 4

242

\

28.

29.

Symmetric relation: If a, b € A such that (a, b)
R then (b, a)e R.

Transitive relation: If g, b, c € A such that (a, b)
€ R& (b, c) € Rthen (a,c)e R. Here, V1, 2, 3,4
€ A, thus

(1,1),(2,2),(3,3),(4,4) R

Thus, the given relation is reflexive.

Now, (1, 2) € R but (2, 1) ¢ R thus it is nota
symmetric relation.

Also, (1,3) € Rand (3,2) € Rthen (1,2) € R
thus it is true for all the sets.

Therefore, the given set is reflexive, transitive
but not a symmetric relation.

Hence, the correct option is (b).

(a) Let P; be the sum of money at 6% interest
for 7 years, then
P, x6x7
Interest (I;) = L——
o 00
== g (1
s (D)

Now, let P, be the sum of money at 5% interest
for 9 years, then

P, x5x9
Interest (I, )= 2"~

(12) ™
45P,

100

According to the question,
11 = 212

42P, oy 45P,

100 100

P, 2x45
:> —_— =

P, 42

P, 15
> —=—

B 7
Therefore, the required ratio is 15: 7.

- (i)

:>12:

(b) According to question, we have
P=1%15, 625, t =9 months = % year

=>n=txm=4x— =3
12

&r=16%

We know that,

cLep ﬁlzj _1]
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30.

31.

32.

3

16
1= 1+—| -1
=ClI 15625[( 40()] }

= C.I.=15625[(1.04)3 - 1]
= (1. =%1951
Therefore, the required interest is ¥1951.

(c) Given: Total number of schools = 12

Since, order matters thus by using permutation
Total number of ways first, second and third
position may be won

= 12P3

12! P = n!
(12-3)! (n—r)!
_ 121
9!
12x11x10x9!

9!

=1320
(c) Given: A=Rs 10,000,n=11and i = 12% per
annum = 1% per month

We know that,

1

(1+i)"—1}

Future value of an Annuity = 4 {

(1+0.01)" -1
=10000 | ———-——

0.01

1.1156-1
=10000| ———

0.01

0.1156
=10000

0.01

=1,15,600

Therefore, the future value of an annuity is Rs
1,15,600.

(d) Given; ‘493’ means ‘Friendship difficult
challenge’, ‘961’ means ‘Struggle difficult Exam’

Thus, the common code and number in above
mentioned codes is Difficult and 9 respectively.
= Difficult — 9

Now, ‘961’ means ‘Struggle difficult Exam’ and
‘178’ means ‘Exam believable subject’
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33.

34.

35.

Thus, the common code and number in above
mentioned codes is Exam and 1 respectively. =
Exam — 1

Thus, ‘178" means ‘Exam believable subject’
We cannot conclude the coded for believable &
subject.

Hence, the code for believable can be either 7
or 8.

(a) Given; Sum of first eight terms of geometric
progression is five times the sum of the first
four terms i.e.,

Sg=5xS,
alr® - -
1) e
= -1 =5 r-1

=(®-1)=50*"-1)

= (rY?-12=5("*-1)

= -1 r*+1)=50*-1)
= (r*+1)=5

=>rt=4= (\/E )4
=>r=2
=rt=2
Therefore, the value of square of the common
ratio is 2.
(c) According to question, we have G.P series
such that
tg=729&r=3
= tg=ar’
= 729 = q(3)°
243
=a=3
Therefore, the first term of G.P is 3.

(a) According to question, we have
np, =72
|
- -7
(n—2)!
i -2
nx(n—1)x(n-2)! —79
(n—2)!
=nn-1)=9x8
=n=9

Therefore, the value of n is 9.

(ﬁ:—?)
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36.

37.

38.

39.

40.

. Xty
(c) Given, 2 log [Tj =log (xy)

2
= log (XTTyJ =log (xy)

2

X+y
= =X
() -

2
X+
_ 42y) =53
2 2
X +2xy+y 45
16

= x?+y%+ 2xy = 16xy

= x> +y%*=14xy

(d) Given series; 7, 23,47,119, 167, 289

On analysing the pattern, we get

32-2=7

52-2=23

72-2=47

112-2=119

132-2=169

172 -2 =287+ 289

Therefore, 289 is odd one out.
x*-9
x-3

. . x*-9
= limf )<t~

(b) Given; f(x) =

S e )
x—3 x—3 x—-3

= lin;f(x) = ling(x +3)
= lirr;f(x) =3+3=6
Therefore, the required value is 6.

(d) We know that,

When the prices for quantities consumed of all
commodities are changing in the same ratio,
then the index numbers due to Laspeyre’s and
Paasche’s will be equal.

(d) Given; y = 2x3 - 15x% + 36x + 10
On differentiating y wrt x, we get

d
d—i’ - 6x2 - 30x + 36 ()

(244)

\

41.

42.

2
ZX}; =12x-30 (i)

and

. dy
Now, substitute — =0
dx

=6x>-30x+36=0
=x*-5x+6=0
=x*-3x-2x+6=0
=x(kx-3)-2(x-3)=0
=>x-3)x-2)=0
=x=3andx=2

Now, put x = 3 in (ii), we get

d*y
o =36 - 30 = 6 > 0 attaining minima
X
Now, put x = 2 in (ii), we get
d’y B . .
W =24 -30=- 6 <0, attaining maxima

Therefore, the given function attains minima at
x=3.

(b) Given: Annuity amount (4) =X15,000
Number of installments (n) = 4

Rate of interest (i) = 8% = 8 =0.08 p.a.
100

The present value is given by:

P(n, ) =4 [Mj

1

=15000
0.08

1—(1+0.08)‘4]

0.08
=50,000 (approx)

But it costs 70,000 which is more than its
present value.

= 15000 [ﬂ]

Thus, it should not be purchased.

Hence, the correct answer is option (b) i.e.,
should not be purchased.

(a) We know,

Pie charts are ideal for showing the proportions
of different categories within a whole whereas
Continuous, interval, and ordinal data are
better represented with histograms, line charts,
or box plots depending on the context.
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43.

44,

45.

46.

(b) Given; n =6 & Y.d? = 44
Therefore, the coefficient of rank correlation is
given by:

dZ
“2—1
(n*-1)
_6x44 44

6x35 35
=-0.26 (approx)

=1

(b) According to question, we have
S is sitting at one extreme end i.e.,

Since, Q is sitting second to the right of S thus S
cannot be at extreme right i.e.,

S_Q__

Now, P is sitting between O and Q i.e.,
S_QPO__

Also, Both U and O are not sitting at extreme
end & R is sitting immediate left to T.

Therefore, the final arrangement is;

SUQPORT
Hence, S and T are sitting at the extremes.
(b) According to data,

Year | 2019 | 2020 | 2021 | 2022 | 2023

EPS 40 25 45 75 90
Therefore, CAGR can be calculated as;

1
901 11 x100%
40

1
= {(2.25)4 —1] x 100% = 22.47%

(a) Following the directions as per the question,
we get

By

6 km
10 km

, C 3 km

4 km
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48.

49.

Therefore, the distance between the starting
and ending point

=3 +4? =9+16 =25 =5 km.

Hence, he is 5 km North - East with reference
to starting point.

(c) Given;

Total questions = 10

Number of questions of Algebra = 6 & Number
of questions of Geometry = 4

Since, Atleast one question from each section is
to be attempted thus

Number of ways of attempting questions from
Algebra is given by;

=6C, +6C, +°C; +°C, + °Cs

=26-1

=63

Similarly, Number of ways of attempting
questions from Geometry is given by;
2%-1=15

Therefore, the total ways = 63 x 15 = 945.

(c) According to the question,
R=Rs.625,i=0.08 and g = 0.04
Therefore, the intrinsic value (present value) of
this growing perpetuity is given by;
pva=_R_
I-g
625
0.08-0.04
625
0.04

%15,625
(b) We know that,

Standard deviation of first n natural numbers is
given by

2
5.D.=1/" L
12

Here, n =20

20°-1 _ [199
12 12

= 5.77(approx)

Therefore, S.D =

(ﬁ?\
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50. (c) According to given data, we have 53. () According to the question, we have
N-E EBACD
Therefore, B is at the second position of left.
180° 54. (a) According to given data, we have'
e Xisthe mother of Y.
1209 " e Bis the daughter of Y.
e Zistheson of X.
e Ais the brother of B.
Therefore, she is facing North-East direction This can be represented as;
Now. X
51. (b) According to given condition, we have
Rajesh
/ fat}ller \ Y 7+
Rajesh Rajesh Rajesh /\
sister brother At—B
where, negative sign represents the person is a
female and positive sign represents the person
et is male.
Since, Aarav is Rajesh's sister son. Therefore, Xis A's grandmother.
Therefore, Rajesh is maternal uncle of Aarav. 55. (b)
52. (a) Given; PEAR is coded as 7519 and TOIL is 1
ded as 2693 ey fgret ||
coded as 3 2.43"
P—>16—> 1+6=7 [9.37n
E—5
A1 1wy
n+= —
R—>18—>1+8=9 =3 z2.32
Similarly, the code for TOIL \/3%.37"
T—>20>2+0=2 1
0—)15—)1+5=6 Zn-*—l+ﬁ+1 ;
2 2 2
I—>9 = P
L—>12—>1+2=3 32
Therefore, the code for DOCTOR will be 1
D—> 4 _ 32n+%+g+%—1+g Z
0—>15—->1+5=6
C—3 1
— (32n+n+1—1 )n
T—>20->2+0=2
0—>15—>1+5=6 1
=@
R—>18—>1+8=9
Hence, the code for DOCTOR will be 463269. =3%=27

¥\
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56.

57.

58.

59.

(b) According to question, we have

Now, the standard deviation is given by;

Jnpq
1 4

= [100xixt = 16 =4
*5°%

(d) The directions of Ana according to the
question is as follow:

A

N

90°(Lﬂ

\J
S

Therefore, Ana is facing the South direction now.

Hence, the correct option is (d) i.e., South.

(c) Given; STATEMENT is writtenas TNEMETATS
Observe the pattern:

STATEMENT — TNEMETATS

Therefore, applying the same logic:
GOVERNMENT — TNEMNREVOG

Therefore, the word GOVERNMENT be written
in that code as TNEMNREVOG.

(b) For given distribution we will convert class
intervals into a class boundaries by subtracting
0.5 from lower limit and adding 0.5 to upper limit.

Thus, Lowest class boundary (S) =1 - 0.5 i.e,,
$S=05

Highest class boundary (L) = 30 + 0.5 ie,
L =305

Since, coefficient of range = L_i x 100

Mock Test Paper Series-|
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61.

62.

_305-05
30.5+0.5

= % x100=96.77%

100

Therefore, option (b) is correcti.e. 96.77%.
(b) Given series; 2, 8, 26, 62,122, _ 338

On analysing the pattern, we get

2 8 26 62 122 212 338
AP 2 U SR U S U R P S P
126
-

6 18 36 60 90
AU U U

—_——

12 18 24 30 36
LIPS P S

6 6 6 6
Therefore, the required number is 212.

(c) Distance traveled by A on road = 60 + 20 +
40+20=140m

Distance traveled by Bonroad =60 +40 =100 m
Required difference = 140 - 100 =40 m
Required Distance

Ao —>
ee_. 60m < B
20m T 1 20m
&
40 m

Hence, option (c) is correcti.e. 40 m.

(a) Since C is sitting at one of the ends of the
row, there are only two possibilities: either C is
sitting at the extreme left end, or C is sitting at
the extreme right end.

Let’s consider both cases:
Case 1: Cis sitting at the extreme left end.

In this case, the order of the friends from left to
rightis: C, A, B, D, E.

Therefore, the friend sitting to the immediate
right of Cis A.

Case 2: C is sitting at the extreme right end.
In this case, the order of the friends from left to
rightis: A, B, D, E, C.

Therefore, the friend sitting to the immediate
right of C is not mentioned in the given
information.

Since we don’t have enough information to
determine who is sitting to the immediate right
of C in the second case, the answer is 4 for the
first case.

Hence, the correct option is (a) i.e., A.

(ﬁ?)
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63.

64.

65.

66.

(c) Given; Current population in 2023(P)
=1,00,000,ry =3%,r, =4% &r3 =5%
Therefore, the population after 3 years will be
given by;

P(A+r) (1 +r) (1 +r5)t

=100000(1 + 0.03)(1 + 0.04)(1 + 0.05)
=1,12,476

=1,12,500 (approx)

Therefore, the required population is 1,12,500.

(d) Presenting the given relations in diagram,

we get
A ——— D
B~ ct E-
F*
where,

- — female, + — Male, = — Married

Therefore, F is grandon of A.
(b) We know that,

GM? = AM x HM

= GM?=5x 3.2

= GM = \[5x3.2

= GM=4.0
(b) According to the question,

Total members = 6
B is the son of C but C is not the mother of B

i.e.,, B is a male and C is a male too as C is the
father of B.

Also, A and C are married couple

i.e,, Cis a male, thus A is a female.

Now, E is the brother of C thus E is a male.
D is the daughter of A i.e, D is a female.
Fis the brother of Bi.e, F is a male.

B, C, E, F are males and D, 4 are females.

Therefore, there are 2 females in the family.

~ \

2

67.

68.

69.

70.

71.

(d) Given: 3x - 4y =12

= 3 Range x = 4 Range y
As, the range of y =9
Thus, 3 x Range (x) =4 x9

Range (x) = 36 =12

Therefore, thg range of xis 12.

Hence, the correct option is (d) i.e.,, 12.
(a) We know,

Stratified Sampling technique is most
appropriate when a person wants to ensure
that subgroups are proportionally represented.

(a) Presenting G @ T # P in the diagram, we get
o

P

where, negative sign represent person is a
female and positive sign represents person is
a male. Therefore, from the above diagram we
get Tis son of G.

(c) We know that, Coefficient of variation (C.V)

=5 %100
X

Given, C.V.=80and X =10

then, 80 = -2 x 100
10

=0=8

Thus, S. D —15+£ :E x SD(X)
3 4 4

= —X8
4

=6

Therefore, Variance = 6% = 36

(b) According to given data,
Depreciation Rate = 10%
Principal (Cost Value) =323, 240
Amount (Scrap Value) = 39,000
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72.

73.

74.

i Rate of Depreciation _ 10

100 100
We know that,

Net value = Initial value x (1 -1)"
= 9000 =23240(1 - 0.1)"
9000
23240
= (0.9)"=0.38726334
ne log (0.38726334)
log 0.9

=0.1

= (0.9)" =

=>n=9

Therefore, the required time period is 9 years.
(d) According to question, we have
ti5=30.5&t,; =39.5
=a+14d=30.5&a+20d=395

On subtracting both the equations, we get
a+20d-(a+14d)=39.5-30.5

= 20d-14d=9

=6d=9

=d=15

Now,

a=30.5-14d =30.5-14(1.5) =9.5.
Therefore, the value of first term is 9.5.
(b) Given; 3P(x=2) =P(x = 3)

em-m* e™-m
=3 x =
2 3x2x1
18
=>m=_—
2
=>m=9
= Jm=\5
= Jm=3
Therefore, the standard deviation is 3.
(b) Given;
A=%1000,r=8%p.a,n=10,c=4
~0.08 0.02
=i=—=0.
4
We know that,
Al(a+i) -1
it
i(1+1)"
1000[(1+0.02)1° —1]
©0.02(1+0.02)"
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~1000(1.21899442-1)
0.02(1.21899442)

=38982.59 (approx)

75. (b) Given;

(i) Tis fourth to the left of P.
(ii) Sis fourth to the right of W.

(iii) U and R are not sitting at the ends, but they
are neighbours of T and Q respectively.

(iv) Pis next to the right of W and but left of Q.
Therefore, the arrangement is:
TUVWPQRS

Hence, Q is sitting in the third place from the
right.

76. (b) Given; Two dice are tossed

Thus, total outcomes = 36

Favourable outcomes: {(6, 2), (5, 3), (4, 4),
(3,5), (2, 6)}

Thus, number of favourable outcomes = 5

Therefore, the required probability = %

77. (b) According to the empirical rule, if the data

form a “bell - shaped” distribution, then the
highest (maximum) and lowest (minimum)
frequencies middle and ends
respectively.

occur at

78. (b) We know,

Laspeyre’s Index uses base year quantities as
weights while comparing current year prices to
base year prices.

79. (b) Given; Ratio of students in three classes

=2:3:5

According to question,

(2x+40):(3x+40): (5x+40)=4:5:7
2x+40 4

T 3x+40 5

= 5(2x +40) =4(3x + 40)

= 10x+200=12x+ 160

= 2x=40

=x=20

Therefore, the number of students in the first
class was 2(20) = 40.

249
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80. (c) We have,

> :16,c§, =25, Cov(x,y) = 18.5
=0,=4,0,= 5
We know,

_cov(x,y)

Xy
G, 0,

18.5

4x5
=r,,=0.925

81. (a) Given; ¥ x y*=16
Taking log on both sides, we get

log (¥ x y¥) =log 16
ylogx+xlogy=log16

=0.925

=TIy =

Differentiating wrt x, we get

y-l+logx~d—y+x-ld—y +logy=0
X dx y dx

At (2,2)
2 dy 2dy
—+log2-—+—— =

:>2 8 dx 2dx+10g2 0

:1+10g2+d—y[log2+1):0
dx

d
:>(10g2+1)ﬁ - —(1+log2)

82. (b) We know that,
For a Probability Density Function, > p(x) =1
Therefore,
3K+5K+7K+9K+ 11K+ 13K
+15K=1
=63K=1
=K-= i
63
83. (d) Given,

ZPMO = 451.2191611 = 476'2170%
= 396and )  pyq, =426

We know that,
Fisher’s ideal index

zpﬂo zplql
N \/ZPO% " Zpo‘h "
~ \

(250\

\

451 476
= a|z=x x 100
396 426

= 4/1.1388x1.1174 x 100
=112.80

84. (b) Mean = jx - f(x)dx

0

1
= Ix -6x(1—x)dx
0

1
= J-6x2 (1—x)dx
0

1 1 1
+ 3—2+3—4+3—6+....

N =
+

U

95)

I
©O|®o|o|

95}
1
WIN sw

+
|+
U
“n
I
|
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86.

87.

88.

(b) According to question, we have
q=03,p=1-03=0.7&n=6

Therefore, the probability that out of a group of
6 candidates at least 4 passed the examination
is given by;

P(x=4)=°C, (0.7)* (0.3)?

+6C5 (0.7)° (0.3)! + °C, (0.7)¢ (0.3)°

= P(x=4) =0.324135 + 0.302526 + 0.117649
= P(x24) = 0.74(approx)

(c) Given; n = 100, N = 1000, Mean = 170 &
=10

Thus, L= 190 -

N 1000

Since, 5005
N

Therefore, S. E = 2 N-n

Jn\IN-1

10 /1000-100

100 V 1000-1

= sp=20 [990

10 V999

=S.E=

=SE=0995%1.0cm

(c) Given;

R =35000

t=10 years

=>n=txm=10x1=10

i=18%

Since, the the annuity is starting from today,
thus it is an Annuity Due/Immediate.

We know,

F-V=R{w}(l+i)

1

(1+0.18)"" -1
0.18

—FV= 5000{ }(1 +0.18)

11
— Fv=5000]118) ~1 (1.18)
0.18

= F.V=1,38,775 (approx)
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89.

90.

91.

92.

(d) Given dataset; 55, 64, 78, 57,47, 73, 40, 60,
70, 45

We know,

Range

Number of classes =————
Class width

(b) Given; r= 0.5, Yxy = 120,
oy =8, Yx* =90
We know,

Z(Xi -X)(y;-Y)

0]/ L2 Al
n \90 8
120 1 1

= — X— X —
Jn o0 8
:&:o.sx@xa

120

= 0.5

=n=10
Therefore, the value of nis 10 .
(a) Given; P(A) = 0.7 and P(B) = 0.5

Since, A and B are operating independently
thus

P(A N B) = P(A)-P(B)
=PANB)=0.7x0.5=0.35

Now, P (atleast one dentist is available) is given
by;

P(Au B)=P(A) + P(B) - P(An B)

= P(AuB)=0.7+0.5-0.35

= P(AuUB)=0.85

(b) As we know, modal class is given by the
highest frequency class, i.e., 21 - 28 in this case.
So, Modal class: 21 - 28

Mode is given by the formula,

fl_f()

MOde=l+|:mi| x h

(Z—?)
-



93.

94,

Where, | — Lower limit of modal class,
fi1— Frequency of modal class, fy— Frequency
preceding modal class, f, — Frequency
succeeding modal class, h — Class size

So put the respective values and compute,
25-19 .
2(25)-19-19 |

=21+ 5 x 7
12
=24.5
(a) Given; 4x=3+ 2y & 2x=5+ 3y

Let 4x = 3 + 2y be the regression line of x on y,
then

4x=2y+3

Mode=21+{

S
2 i 4
1
= bxy = E
Now, let 2x = 5 + 3y be the regression line of y
on x, then

3y=2x-5
3 3
2
= byx = §
Now, byby = ~x2=1 < 1 which hold the
2 3 3
condition.
Therefore,p = 1 =0.5-
Xy 2

(d) According to given relations, we have

A ———D

B- (o E-

F*

where, positive sign represents the person is
male and negative represents the person is a
female

Therefore, F is grandson of A.

(252,

\

95. (c) Given; Probability of a man hitting a target =
1

Thus, Probability of a man not hitting a target

-1 1.3
4 4
Here,n=7

Therefore, the probability of his hitting the
target at least once is given by;

P(X=z1)
=1-PX=0)

el 3

2187
16384
= 0.866
96. (d) Given;
rpP,Q,=3500,%P,Q,=3850
We know that, Cost of living Index,

_ Current year price

Cl x 100
Base year price
=Cl= 3850 x 100
3500
= Cl.=110

97. (b) Let the three numbers be a, b, 180.
According to question,

a+b+180 - 135

=a+b+180=405

=a+b=225 ..(1)
Also, b -a =25 ..(ii)
From (i) and (ii), we get

2b =250

=b=125

Thus, a =100

Hence, the smallest number is 100.
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98. (d) Given;
\ )_(=90,17=70,N=10,2x2=2860

D" xy=3900

Regression coefficient of X on Y;

b~ 2 3900
>yt 2860

Therefore, Regression equation of X on Y is

given as:

X-X=b,(Y-Y)

=X-90=1.363(Y-70)

=X-90=1.363Y-9541

= X=1.363Y-5.41

99. (a) Given; Y14, =99, pod; =76,
Zpoqo :73vzp1q0 =96

Laspeyre’s index number is given by;

=1.363

Po; (L) = 271 x 100
Po4o

= % x 100
73

=131.51(approx)

100. (c) We have,

Marks | Number of | Mid - value fx

students (f) (x)
0+10
0-10 20 > =5 100
10-20 24 10420 .| 360
2
20-30 40 20+30 .| 1000
2
30 - 40 36 30+40 .| 1260
2
40-50 20 40450 _,o| 900
2
Y. f=140 Y fx=3620
X
Therefore, Mean =2=@ =25.85
Zf 140
Hence, the Arithmetic mean of given data is

25.85.

2 O 33
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Mock Test Paper Series-I| 4
Paper 3: Quantitative Aptitude

All Questions are Compulsory

Time: 2 Hours Maximum Marks: 100
QUESTIONS
111 1 . (@) 7 (b) 8
1. Ifthe numbers —,=,~ and — are proportional,
46 x 15 (c) 12 (d) 14
then the value of x is 8. Find the roots of the quadratic equation:
(a) 8 (b) 10 X*+10=7x
(c) 12 (d) 15 (a) 2and -5 (b) 2and 5
2.1fA={2,3} & B={1, 2, 4}, then (c) 7and -1 (d) None
(AVUB)x(ANB)= 9. The effective rate of interest on the principal
(a) {(1,2) (3,2), (4 2)} amount of ¥50,000 which is deposited in a bank
(b) {(2, 2)} for 1 year, for which the corresponding nominal
(0) {(1,2),(2,2),(3,2), (4 2)} interest rate is 8% per annum compounded
() {(2.1), (2,2), (2,3), (2, 4)} quarterly is
. 4 _
3.Inan AP, a=-29,a.=-15 &n = 40, then the sum (Given(1.02)" = 1.0824)
of all positive terms of this A.P. is (a) 8.08% (b) 8.15%
(a) 875 (b) 1200 (c) 8.24% (d) 8.50%
(c) 1500 (d) 1705 10. For what value of k the given function is

4. For the constraints x < 3, y < 4 and 4x + 3y < continuous atx = 2;

12, which of the following points is the point of fx) ={2x+1,x<2
feasible region? ={kx=2
(@) (2,3) (b) (1,1) ={3x-1,x>2
(©) (3,5) (d) (2,4) (@) 0 (b) 3
5. The time period for which a sum of money () 5 (d) 10
amounts to Rs. 400 at 10% p.a. simple interest and 11. How many 7-digital telephone numbers can be
amount to Rs. 200 at 4% p.a. simple interest is constructed with digits 0, 1, 2, ...9 such that each
(a) 15years (b) 25 years number starts from 74 and no digits appears
(c) 38 years (d) 50 years more than once?
6.1fa=k d= —X anda,, = 32, then the value of ki EL D LA
.(a()z-_z, = an azo—(b),;ent e value of kis (c) 1680 (d) 6720
(© -8 (d) None 12. If X** = y** = z%°and y* = xz, then the value of ab +
; bc + ca is
- (a) 2ac (b) 3ac

(c) 0 (d) 3

.



13.

14.

15.

16.

17.

18.

19.

20.

If ¥x +3[y +3/z =0, then the value of (x +y + 2)°is

(a) xyz (b) 3xyz

(c) 27xyz (d) 81xyz

The compound interest on Rs 40,000 at 12% per

annum compounded quarterly for 6 months is

(a) Rs. 2,643 (b) Rs. 2,463

(c) Rs.2,364 (d) Rs.2,436

Ifx = 2at* &y= at® then Z—y att=1isequalto
X

(@) 0 (b) -1

(c)1 (d) 2

The number of 3 digit odd number that can
be formed using 3, 4, 5, 6, 7 if the digits can be
repeated is
(a) 5

(c) 751

(b) 25

(d) 125

Suppose you plan to invest ¥ 15,000 annually
starting today into a retirement fund for the
next 25 year, with an annual interest rate of
7.25%. What would be the present value of these
investments?

(a) ¥1,50,500(approx) (b) %1,61,500 (approx)
(c) %1,73,210 (approx) (d) None

Iflog, a = 4 and log, y = 2 then the value oflogyx
=?
1
8 b) —
(@) () 5
© 5 (@ 2
2

If the difference between the compound interest
and simple interest is Rs. 13.77 for 3 year at 6%
p-a., then the sum of money is

(a) Rs. 1120 (b) Rs. 1250
(c) Rs. 1370 (d) Rs. 1560

The total cost of producing x units of a certain
product is C (x) = %x3 ~ 18x* + 160x, then find

the number of units of x that should be produced
in order to minimise the marginal cost.

(a) 18 (b) 16
(c) 8 (d) 2

Mock Test Paper Series-Il

21. Which term of the series, 2, 2\/5 T is 2567

22,

(a) 13
(c) 17

(b) 15
(d) None of these

Ify = x> + 4" +log x, then find Z—y

1 X
(@) 3+ 45+ =
X

2 X 1

(b) 3x"+4 loge4+;
2 X 1

(c) 3x"+47 log, x+ —
X

1
(d) 3x° + 4" log, 4 + <

23. [2%3% 7%dx =

24.

25.

26.

227/

22X.32X.7X
G
log42
22X.32X.7X
e ——— (6
log 252
(c) 2% 3% 7%+ ¢

(a)

(d) None of these

2a°b* )4

On simplifying 7, we get

(4a2b)>< (abz)
(a) a’b (b) a’b?

(0) (@’b%)’ (d) (2°b)°

In a class of 40 students, 30 passed in Accounts,
25 of them passed in Mathematics and 15 of them
passed in both the subjects. Assuming that every
student has passed atleast in on subject, then the

number of students passed in Accounts, only but
not in Mathematics is

(a) 10 (b) 15

(c) 22 (d) 30

The simple interest on a sum of money for 2 years
8% per annum is ¥ 800. What will be the simple
interest for the same sum at 6% per annum for
3 years?
(a) ¥ 720
(c) T840

(b) 780
(d) 900
If Seema bought an asset 10 years ago worth Rs
85,000 and now sold it for Rs 4,84,050, then her
annual return of investment is
(a) 12% (b) 19%
() 21% (d) 25%

8 \‘
255
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28.

29.

30.

31.

32.

33.

34.

35.

Suppose a father had a sum of 3,600 and he
decided to divide this amount among his three
sons Anil, Sunil and Nimal in such a way that
3 times Anil's share, 6 times Sunil's share and
8 times Nimal's share are all equal, then Anil's
share is

(a) ¥960 (b) ¥1,920
(c) ¥720 (d) ¥1,860
Iff(x) =x + 2 & g(x) = 5%, then gof(x) =
(a) 25(5%) + 5" (b) 5(59)

(c) 25 +5" (d) 25(59

Ankita deposits 6000 at the start of each quarter
in his savings account. If the accountant earns
interest 6% per annum compounded quarterly,
how much money (in ¥) while he have at the end
of 5 years.

(a) ¥ 120,300
(c) ¥ 140,823

(b) ¥130,175
(d) ¥150,805
In how many ways can the letters of the word

"ALGEBRA" be arranged without changing the
relative order of the vowels?

(a) 82 (b) 70
(c) 72 (d) None of these
Assuming that the discount rate is 8% p.a. How

much would you pay to receive ¥ 1000 growing
at 6% annually forever?

(a) % 25,000
(c) T 45,000

(b) 30,000
(d) 50,000

A company is offering a five-year bond with a
face value of ¥ 20,000 and an annual interest rate
of 7%. An investor seeks a return of 9%. What
should be the maximum amount the investor is
willing to pay for the bond?

(a) 16,500 (b) X 17,970

(c) 18,990 (d) None

The smallest of the three Positive numbers G, G,
Gysuchthat1, G, G, G,;, 256 forms a G.P is

(a) 4 (b) 16

(c) 64 (d) -16

The population after 3 years if the present
population is 2,00,000 and the population

increases at 3% in 1st year, at 4% in 2nd year
and 5% in 3rd year is

7\

-

254

36.

37.

38.

39.

40.

41.

42.

43.

(a) 1,12,476 (b) 1,28,952

(c) 2,24,952 (d) None of these

If in a G.P, the seventh term is 384 and the
common ratio is 2, then the first term is

(a) 3 (b) 6

(c) 12 (d) 18

If 'North-West' is called 'West', 'South-East' is

called 'East’, 'South-West' is called 'South' and
so on, then what will '"North' be called?

(a) North-East (b) South

(c) North-West (d) South-East

Six friends A, B, C, D, E and F are sitting in a round
table facing towards the centre such that E is not
sitting between B and D, A is sitting to the left of
F and to the second right of C. E is immediate left
of D, then who sits immediate right of F?

(a) D (b) E

(c) B (d) C

Find the sum of the following series;

105,110, 115, .....995

(a) 23100 (b) 58450

(c) 98450 (d) None

Five friends A, B, C, D, and E are sitting in a row
facing East. A is sitting between C and D. B is
second to the left of C. Who is sitting at the South
end?

(a) B (b) E

(c) C (d) D

Sarita leaves her home and walks 30 meters
in North-West direction. Then she walks 30
meters in South-West direction, next she walks
30 meters in South-East direction. Finally, she

turns towards her house. In which direction is
she moving?

(a) South-West (b) North-West

(c) South-East (d) North-East

Find the missing term of the series: G11T, J35R,
P107N,?

(a) S321L (b) S323L

(c) S107L (d) R323L

Find missing term of the series 2, 3, 3, 5, 10, 13,
39,7,172.
(a) 42

(c) 54

(b) 43
(d) 92
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44

(0,1)

45.

46.

47.

48.

. The graph of the inequalities is drawn below:

(0,2)

x+4y=4
2x+3y=6

The common region (shaded part) is expressed

by the set of inequalities;

(a) 2x+3y<6,x+4y<4,x20,y20

(b) 2x+3y<6,x+4y=24,x20,y20

(c) 2x+3y=26,x+4y<4,x20,y20

(d) None

Anita said, "The man in the picture is my
nephew's maternal grandfather." How is the man
in the picture related to the Anita?
(a) Brother (b) Father

(c) Grandfather (d) Uncle

A woman introduced a man as the husband of
the sister of her mother's son. The man is the
woman's ?

(a) Brother (b) Husband

(c) Uncle (d) Nephew

What is the next term of the series: 6, 12, 48, 264,
1560,?

(a) 9432 (b) 9894

(c) 9268 (d) 9336

Read the information given below to answer the
below question;

There are 9 houses A, B,C,D, E, F, G, H, and I such
that Cis 2 km East of B. A is 1 km north of house
B, Gis 1 km west of house H and house H is 2 km
South of house A. While house D is 3 km East of G
and F is 2 km North of D. Also, house I is situated
just in the middle of house B and C whereas
house E is just in the middle of house H and D.
What is the distance between H and D?

(a) 1km (b) 2 km

(c) 2.5 km (d) 3km

Mock Test Paper Series-Il

49,

50.

51.

52.

53.

Find the sum of n terms of the series;
5+55+555+.....

(a) % (10" - 10 - 9n)
5 n+1
(b) 5 (10™' - 10 - 9n)

(© 2 (10™'-10-n)
81

(d) None of these

There are seven friends named A, B, C, D, E, F, G,
and H who are sitting in a straight line. F is sitting
on the extreme right. B is to the left of E, and D is
right to H who is to the left of G. A is to the left of
B, and G is to the left of F. Who is in the middle of
the line?
(@) B

(c) H

(b) C
(d) F
If thrice of A's age 6 years ago be subtracted from

twice his present age, the result would be equal
to his present age. A's age 4 years ago was

(b) 5years
(d) None of these

(a) 9 years
(c) 3years
Six friends A, B, C, D, E, and F are sitting in a row
facing towards North. C is sitting between A and
E. F is not at the right end but D is sitting at 3rd
left of E.

Which of the following is sitting to the right of C?
(@ D (b) A

(c) E (d) B

If the Harmonic mean of two groups with n,and

n, observations are H,; & H, respectively, then the
harmonic mean of combined observation is

(a)

nH, +n,H,
iy ARl

(n1 +n, )HlH2

(b)
nH, +n,H,

(©) _ Mt
nH, +n,H,
(d) _ W
nH, +n,H,

/\\
257
(257)

N~



54.

55.

56.

57.

58.

59.

Read the information given below to answer the
below question

There are 9 houses A, B, C, D, E, F, G, H and |
such that C is 2 km East of B. A is 1 km north of
house B, G is 1 km west of house H and house H
is 2 km South of house A. While house D is 3 km
East of G and F is 2 km North of D. Also, house
I is situated just in the middle of house B and C
whereas house E is just in the middle of house H
and D.

What is the distance between A and I?

(a) 1km (b) V2 km

(¢) 2km (d) V3 km

If the Arithmetic mean and coefficient of

variation of m are 5 and 20 respectively, then the
variance of 10-3m is

(a) 4 (b) 9
(c) 15 (d) 20
In a certain code, if CHILDREN is coded as

EJKNFTGP then TEACHER in the same code will
be coded as

(a) UFBDIFS
(c) VHCEKGT

(b) VGCEJGT
(d) None of these

The Earning Per share (EPS) of a company for five
years is given below:

2019 2020 | 2021 | 2022 | 2023
B 40 | 25 | 40 | 60 | 90

Calculate the Compounded Annual Growth Rate
(CAGR) of EPS.

(a) 24.47%
(C) 22.47%

(b) 23.47%
(d) 21.47%
What is the next term of the series:
6,16,44,126,370,?
(a) 1100
(c) 1055

(b) 1250

(d) None of the above
What is the standard deviation of the number of
head in 200 tosses of a fair coin?

(@) 5

(b) V10

(c) 5V2

(d) Cannot be determined

7 N
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60.

61.

62.

63.

64.

65.

Atasocial event, 5 girls are arranged in a row. M is
positioned directly to the right of O and directly to
the left of P. N is situated to the immediate right of
R, but to the left of 0. Who is occupying the central
seat?

(@) O (b) N
(c) M (d) P
If the difference between Mean and Median is 23,

then the difference between Mean and Mode will
be

(a) 69
(c) 46
The odds in favour of A solving a problem is
2: 3 and the odds in favour of B solving the same

problem is 4 : 3. What is the probability that if
both of them try, the problem will be solved?

(b) 23
(d) None of these

7 1
(a) % L
9 36
- d) =—
(c) . (d) e

In a college group, there are six friends planning
a trip together, denoted by A, B, C, D, E, and F.
Among them:

I. Aand C are married.

[I. B is the son of C, although C is not B's
biological mother.

I1I. Eis C's sibling.

IV. Dis A's daughter.

V. FisB's sibling.

How many male members are there in the family?
(@) 6 (b) 5

(c) 4 (d) 2

If Arithmetic mean between two numbers is 5

and Harmonic mean is 3.2, then what is the value
of Geometric mean?

(a) 16
(c) 4

IfXis anindependent variable and Y is dependent
variable and S.D of Xand Y are 5 and 8 respectively

and coefficient of correlation between X and Y is
0.8, then the regression coefficient of Y on X is

(@) 0.5 (b) 0.86
(c) 1.15 (d) 1.28

(b) 8
(d) 2
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66.

67.

68.

69.

70.

71.

/2

73.

Five persons A, B, C, D and E are sitting in a circle
facing centre. C is sitting immediate left of E. A is
sitting between E and D. Who is sitting between
B and A?

(@ D (b) C

(c) E (d) B

If byx = 0.65, bxy = 0.45, then the value of
correlation coefficient is

(a) 0.32 (b) 0.46

(c) 0.54 (d) 0.65

The coefficient of the range of the data: 7, 8, 4, 1,
9,12,18,16,94,3,5,-61s

(a) 133.6 (b) 163.3

(c) 166.3 (d) 113.6

In a family, there are six members named A, B, C,
D, E, and F. B and C are sisters, and D is the only
son of A's uncle. E and F are brothers,and FisE's

twin sister. What is the relationship between D
and F?

(a) Nephew (b) Brother-in-law

(c) Cousin (d) Uncle

The weighted HM of the items 4, 7, 12, 19, 25
having weights 1, 2, 1, 1, 1 respectively is given
by;

(a) 5.68
(c) 7.62

(b) 6.15

(d) 8.43

For a set of normally distributed data, the
following statistical parameters are; Mean =
6; Median = 5; Standard deviation = 2.6 and
Quartile deviation = 1.5, then the coefficient of
quartile deviation is

(@) 25
(c) 30

(b) 28
(d) 33

If the standard deviation of a Poisson distribution
is 3, then its mode is

(a) 8 (b) 9

(c) 8and 9 (d) None

If the numbers are 2, 7, 12, 8, 6, then the
coefficient of variation is

(a) 40.50% (b) 46.07%
(c) 56.78% (d) None of the above
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74.

75.

76.

77

X

J)

78.

The Geometric mean of 11, 2, 8,9, 15, 24,0, 18 is
(@) 0 (b) 25

(c) 47 (d) 90

[fthe expected values of a random variables x and
y are 4.5 and 2.5 respectively, then the expected
value of (x -y) is

(a) 1.5 (b) 2

(c) 2.4 (d) 3.5

What type of data is most appropriate for
representing using a Pie Chart?

(a) Continuous data
(c) Ordinal data

The mode of the following data;

(b) Categorical data
(d) Interval data

" 25-30 | 30-35 | 35-40 | 40-45 | 45-50 | 50-55
20 | 53 | 42 | 42 | 41 | 43
(a) 3250 (b) 33.70
(c) 34.95 (d) 40.50
B
ifP(4) = L, P(B) = l,P(éj - 1 then P(—j -
3 4 \B) 6 A
1 1
a) = b) =
I (b) 7
3 1
c) — d) —
C Gl

79.

80.

81.

-1 2
L D x=120, =8, ¥ x*=90,where

x and y are the deviations from mean, then the
value of n is

(a) 10 (b) 16

(c) 19 (d) 100

During a certain period, the cost of living index
goes up from 110 to 200 and the salary of a
worker is also raised from Rs. 330 to Rs. 500,
then in the real terms, the raise in the salary is
effectively.

(a) Gain by Rs. 50 (b) Gain by Rs. 75

(c) Loss by Rs.90 (d) Loss by Rs. 50

Arandom variable X has the following probability
density function; f(x) = 6x(1 - x), 0 <x < 1. Then
the mean is

1
(a) (b) T

(c)

ADl= Wk

@ 1
2

7 N
(259)
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82.

83.

84.

85.

86.

87.

88.

89.

A bag contains 7 red balls, 5 blue balls, and 3
green balls. If three balls are drawn from the bag
without replacement, what is the probability that
exactly two balls are blue?

2

= 20
17
() Y (d) None of the above

Non-probability Sampling is known as

(a) Simple Random Sampling

(b) Stratified Sampling

(c) Purposive or Judgement Sampling

(d) Cluster Sampling

If the correlation between two variables x and y
is 0.6, then the correlation between x and -2y is
(a) 0.6 (b) -0.6

(c) -0.3 (d) None of these

In Pie chart, if a category represents 25% of

the total data. What will be the angle of the
corresponding sector?

(a) 45° (b) 90°

(c) 60° (d) 75°

If for two events A and B, P(Auw B) = 0.6, P(AN B)
= 0.2 then the value of P(4) + P(B) is

(a) 1.0 (b) 1.2

(c) 2.8 (d) None

Series in which frequencies are continuously

added corresponding to each class interval in the
series;

(a) Frequency

(b) Cumulative frequency series

(c) Deviation

(d) Mid value

If the points of inflexion of a normal curve are 40
and 60 respectively, then its mean deviation is
(a) 4 (b) 8

(c) 10 (d) 40

For Binomial distribution, E(x) = 6 and V(x) = 2,
then the probability of success (p) is

1
b) =
(a) ()3

(c) (d) None

U= w|N

> X

-

2¢0

90.

91.

92.

93.

94,

95.

For n pairs of observations, the coefficient of

1
concurrent deviation is calculated as ﬁ if there

are six concurrent deviations, then n =

(@) 8 (b) 9

(c) 11 (d) 13

The following table shows the distribution of the
ages of a group of people:

Age (in years) No. of people

20-30 10

30-40 20

40-50 30

50-60 25

60-70 15
How many people are aged 40 years or younger?
(a) 10 (b) 30
(c) 50 (d) 60

According to the empirical rule, if the data form
a "bell-shaped" distribution, then the maximum
and minimum frequencies occur _____ at
and _____ respectively.

(a) Middle, left end (b) Middle, right end
(c) End, Middle (d) Middle, ends

The cost of living is always

(a) Price index number

(b) Quantity index number

(c) Weighted index number

(d) Value index number

In a certain manufacturing process, 2% of the
tools produced turn out to be defective. Find the

probability that in a sample of 100 tools, at least
two will be defective.

(Given; e = 0.135)

(a) 0.270 (b) 0.595

(c) 0.624 (d) None

If the sum of squares of the deviations from mean

of 10 observations is 250, and the mean of the
data is 10 then the coefficient of variation is

(a) 10% (b) 18%
(c) 30% (d) 50%
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41.(d) 42.(b) 43.(b)
51.(b) 52.(c) 53. (b)

71.(c) 72.(c) 73. (b)

96. When the prices for quantities consumed of all

commodities are changing in the same ratio,
then the index numbers due to Laspeyre's and
Paasche's will be

(a) Equal

(b) Unequal

(c) Reciprocal of Marshall Edgeworth's Index
number

(d) Reciprocal of Fisher's Index number

97. Asample of 100 people is taken from a population

of 1000. The sample mean height is 170 cm
with a standard deviation of 10 cm. What is the
standard error of mean?

(a) 1.0 cm (b) 0.5cm

(c) 1.58 cm (d) 10 cm

98. The Laspeyre's index number is a weighted

aggregate method by taking as weight.

(a) quantity consumed in the base year

(b) quantity consumed in the current year

(c) value of items consumed in the base year
(d) value of items consumed in the current year

99. The quartile deviation of 6 observations; 40, 36,

8,41, 38, 15 is equal to
(a) 11.5
(c) 13.5

(b) 12.25
(d) 18.6

100. Find the probability of the number selected out

from the numbers 1 to 25, is a multiple of 5 or 7.

2 8
— b) —
(=) 25 (b) 25
11
(o = (d) None of these
25
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HINTS & SOLUTIONS

1
1. (b) Given,l, 11 ,and — are proportional

4 6 x 15

i.e.,

1 1 11

B e =

4 15 6 x

:>i=i =x=10

60 6x

Therefore, the value of x is 10.

2. (¢) Given; A= {2,3} & B={1, 2, 4}

=>AUB={1,2,3,4 & (AnB)={2}
= AUB)x(ANnB)

Mock Test Paper Series-Il

={1,2,3,4} x {2}
={(1,2),(2,2), (3,2), (4, 2)}

. (d) Given; a=-29,a,=-15&n =40

We know,
a.=a+4d
= -15=-29+4d = 4d =14
=d= 1 =35
2
Now, to find the sum of all positive terms of this A.P:
Negative terms: -29, -25.5, -22, -18.5, -15,
-11.5,-8,-4.5,-1,2.5,6,9.5 ........

>\
2e3)
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Number of positive terms = 40 - 9 = 31

(subtracting 9 negative terms as shown above)
Therefore, sum of all positive terms i.e., sum of
31 positive terms is given by:

31
S = Y x [5+30(3.5)]

S,, = 1705

.(b) Given; x<3,y<4and 4x+ 3y <12
Go by option:

For (A): (2,3)

2 < 3 which is true,

3 <4, which is true
4(2)+3(3)=17%£12,

For (B): (1, 1)

1 < 2, which is true

1 < 4, which is true

4(1) + 3(1) =7 <12, which is also true.
Hence, (1, 1) is the required point.

. (d) Given; A sum of money amounts to Rs 400

at 10% p.a. simple interest and amounts to Rs
200 at 4% p.a. simple interest

i.e,
400 =P(1 + 0.1¢) (1)
200 =P(1 + 0.04¢) ..(ii)

On dividing both the equations, we get
400  P(1+0.1t)
200 P(1+0.04t)

5= (1+0.1¢t)
(1+0.04¢t)
=2+0.08t=1+0.1t
=1=0.02t
1
= t= —— =50years
0.02 .
. (b) Given; a=k,d = —— and a,, =32
We know that,
a,=a+(n-1)d
=a,,=a+(20-1)d

k
=32=k+ 19(——)

3
:>32=k—ﬁ
3
19k
:>32=k—%

> N\
<7

10.

=32= —ﬂ
3
k=-6
Therefore, the value of kis -6
(6) fim X8
x>2 x—2
3 3
—limx ~(2)
x-2 x-=-2
2
:lim(x—Z)[x +4+2x)
x—2 xX—2

[@® - b* = (a - b)(a* + ab + b%)
:lirrzl(x2 +4+2x)

=(2)* +4+2(2) =12

. (b) Given, xX*+10="7x

=x-7x+10=0

—x*-5x-2x+10=0
=x(x-5)-2(x-5)=0

= (x-2)x-5)=0x=20rx=5

Therefore, the roots of the equation are 2 and 5.

. (c) According to question, we have

Rate of interest (r) = 8%

Number of conversion period, m = 4
We know that,

Effective rate of interest is given by;

E= [(1+L) —1]><100
m
4
—E= KLL?} —1}100

= E=[(1.02)*- 1) x100
= E=(1.0824 - 1) x 100%
= E=0.0824 x 100% = E = 8.24%

(c) Given;
fx)={2x+1,x<2
={k,x=2

={3x-1,x>2

Since, the function is continuous atx = 2
Thus, lim f(x)= f(2)=lim f(x)
x—2 x—2"

— lim (2x+1)=k=lim (3x+1)

x—2" x—>2"
=2(2)+1=k=3(2)-1=k=5
Therefore, the required value of k is 5.
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11.

12.

13.

(d) To construct; 7-digital telephone numbers
Since, each number starts from 74

Thus, the remaining 8-digits can fill up the
remaining 5 vacant position in 811’5 ways

|
:8P5=i
3!
= %P, = 6720
iven; x*" = =z""an =xz
b) Gi 2a y2b 2c dyZ

()= ") = ()
—x" =y’ =7 =k (Let)
:xa=k,yb=k,zc=k

1 1 1

:>x=k5,y=k5, & z=ke

2
Now, y" = xz

1?1
:{ka —ka. k

11
4z
a c

Q|

2
=kb=k

= 2ac=b(c+a)
= bc+ab =2ac
= ab + bc+ca=2ac+ac

= ab + bc + ca = 3ac

(c) Given; %/;+§/;+§/E:0
We know,

lfa+b+c:0,thena3+b3+c3:3abc

Here, q=3/x,b=3y & c=3z, then
=@x) +@y) +@{zy
=3(3)R/Rz)

=>Xx+y+z=33xyz

= (x +y+z)3 = (33 Xyz)3

= (x +y+z)3 =27xyz
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14.

15.

16.

17.

(d) Given; P = Rs 40,000, R = 12% and T = 6
6 1

months = —=— year
12 2

Since, it is compounded quarterly thus n = 4

2
Therefore, Amount = 40,000(1 +£j
5 400
= 40,000 E
100

=Rs. 42,436
Therefore, C.I1=Rs.42,436 -Rs 40,000 =Rs 2,436
Trick:

The required compound interest = 40,000 + 3%
+3% -40,000 =Rs. 2,436

(c) Given; x = 2at? &y= at*

:% =4at
dt

:>d—y: 4at?

Therefore, att =1

Y_ (1) =1

dx

(c) Given digits; 3, 4, 5, 6, 7

For the number to be odd, the unit place can be
filled in 3 ways (3, 5, 7)

Now, the tens and hundreds place can be filled
in 5 ways each.

Thus, Number of 3-digit odd numbers = 5 x 5
x3=175

(c) Given;

A=%15,000,r=7.25% p.a.,c=1,n =25 years
Since, the annuity is starting from today i.e., it is
the case of annuity immediate.

Therefore, the present value of annuity is given
by:
Al1-(1+i)" |

i

PV = x(1+1)

> N\
@



18.

19.

20.

7 \

15000] 1-(1+0.0725) * |

= x(1+0.0725)
0.0725

15000] 1-(1.0725) ** |
N 0.0725 *(1.0725)
=1,73,210(approx)
(b) Given; log, a =4 andlog,y =2
:>log a:4&logy:2

log x log a
:)loﬂxloﬂzzl.xz

log x log a

:}bﬂzg
log x

jlogx 1

logy_8

1 1
= log, X—g

(b) We know that,

Difference between compound interest and
simple interest for 3 years is given by

C.I-S.1.=Pi*(i+3)

2
=13.77 = P(iJ (0.06+3)
100

13.77

>P=————
(0.06)"(3.06)

= P=Rs 1250

(a) Given, C(x) = %x3 - 18x% + 160x

We know

Marginal Cost (MC) = e
dx

LN 1 _18x2 +160x

dx dx\3

=%(3x2)—18(2x)+160

= x* - 36x + 160
Now, M=i(x2 ~36x+160)=2x-36
dx dx
d(MC) _
dx

Put, 0

(264

21.

22.

23.

=2x-36=0
=x=18
d*(MC) _

dx*?
2
Le., 4 U‘ZC) =2>0

dX x=18

Therefore, the marginal cost is minimum at x
=18.
(b) That,

Given, series; 2, 22 A

Here, the common ratio is same thus the given
series is G.P.

a=2,r=.2

Let nth term of G.P. be 256, then

_ .n-1
tn—ar

:>256=2(\/§)H

Thus, 2

=n=15

(b) Given, y = x* + 4" + log x
Differentiating above wrt x, we get
dy d
dx  dx

d d, \ d
:E(X3)+E(4 )+E(log x)

(x3 +4"* +log x)

=3x" +4"log, 4+l
X

(b) [2%.3% . 7% dx
= [(29*. (3 " 7" dx
— [4%.9%. 7 dx

= [(4x9x7) dx

— [(252)" dx
(252)X 22x.32x.7x

= +C —+4cC
log 252 log 252
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24. (d) (Zaj )
' (4a2b) x(ab?)
2*(a)' (v*)'

B 4* (az )2 b* xa’b*

B 16a**b®
~ 16a*b? xa’b*
a12b8
a12b8
= 12686 = 62 = (a3b)2
25. (b) According to given data, we have
n(Avu M) =n(S)=40
Also
n(A)=30,n(M)=25&n(AnB)=15
Therefore, the number of students passed in
Accounts only but not in Mathematics in given
by
n(An M) =n(A) -n(An M)
=>nAnM)=30-15
n(An M) =15
26. (d) According to the question
S..=3%800, T=2 Yearsand R =8%
We know that,
_ PxRxT
100
Px8x2
100
~800x100
~ 8x2
Now, when P =%5000, T = 3 years and R = 6%
_ PxRxT
100
~5000x6x3
100
= S.1.=900

Therefore, the required simple interest is ¥900.

S.1.

=800=

=P =5000

=S.I

=S.1.
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27. (b) According to question, we have
A =Rs.4,84,050, P=Rs. 85,000 & t = 10 years
Thus,
A=P(1+1)"
— 4,84,050 = 85000(1+)"°
= (1+1)'°=5.6947 = 1 +i=1.19
=1=0.190r 19%
Therefore, the annual rate of investment is 19%.
28. (b) Since, 3 times Anils share, 6 times Sunil's
share and 8 times Nimal's share are all equal
ie.,
3A=6B=8C
34 6B 8C
e Sl Sl
24 24 24
N
8 4 3

Therefore, Anil's share is given by;

x3600
8+4+3

-8 3600 =%1920
15

29. (d) Given; flx) =x+ 2 & g(x) = 5"
Thus, go f(x) = g(f(x))
=gx+2)

— 5x+ 2
= 5".5°= 25(5)

30. (c) Since, Ankita deposits at the start of each
quarter, thus itis the case of annuity immediate.
Here,

A=%6000,r=6% p.a.,c=4,n=5years

:>i=%%=1.5%

Thus,

szf—(lJri)—n_lL(ui)

20
6000 1+£ -1
100 . 15
= S x| 1+——
1.5 [ 100)

100

6000100 (1.015)" 1]

= N x(1.5)

=%140,823(approx)

> \
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31. (c) Given word: "ALGEBRA"
Total letters: 7
Since, the relative order of the vowels should not
be changed thus

i.e, vowels (A, E, A) can arranged themselves in

3!
>, ways

Consonants (L, G, B, R) can be arranged
themselves in 4! ways
VCCVCCV
i.e,, vowels (A, E, A) can arranged themselves in
3!
7 ways
Consonants (L, G, B, R) can be arranged
themselves in 4! ways
Therefore, the total ways
]
:%x4!=3><24=72 ways.
32. (d) We know that,

pva=—4

i-g
~ 1000 1000
0.08-0.06 0.02

= 1000x%= 50,000

Therefore, the required amount is ¥50,000.

33. (c) Given: Nominal interest rate = 7%
Rate of return = 9%
Face value =320,000
Thus,
7% 0f%20,000 = %XZ0,000 =31400

Therefore, Present value of bond
1400 1400 1400 20000
+ + +

(1+0.09)" (1+0.09)° (1+0.09)° (1+0.09)’
20000

3

1400 1400 = 1400
1+ 2+ 3+
(1.09) (1.09)" (1.09)" (1.09)

1400 1400 = 21400
1+ 2+ &
(1.09)" (1.09)" (1.09)

=1284.40 + 1178.35 + 16524.73
= 18990 (approx.)

> N\
@

34. (a) Since, 1, G,, G,, G,, 256
=a=1,t =256
= ar’ =256
= (1)r*=256
=r=3256=*4

Whenr=4
G, - (1)(4) =4

= ()’ =16
G;=(1)(4)" =64
Whenr = -4
G = (04 - 4
O

3
Since, G, G,, G, are positive.
Thus, the series is 4, 16, 64.
Therefore, the smallest number is 4.

35. (c) Given; the present population (P) = 2,00,000
Here,r, =3%,r,=4%&r;=5%
Therefore, the population after 3 years is
P(1+r)(1+r,)(1+ry)
=200000(1 + 0.03)(1 + 0.04)(1 + 0.05)
=2,24,952
Hence, the population after 3 years is 2,24,952.

36. (b) Given: t, =384 and r =2
We know that, nth term of G.P. is given by:

_ n-1
t,=ar S
=t =ar

6
=>t7=ar

=384 =a(2)°

>a=""=6
64

Therefore, the first term of G.P. is 6.
37. (c) We know,

N
A
Nw NE
W= >E
SW v SE
S

Since, 'North-West' is called 'West', 'South-East’
is called 'East’, 'South-West' is called 'South’,
thus 'North' will be called as 'North-West.
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38.

39.

40.

41.

(b) According to given information, we have

D

A
Therefore, E sits to the right of F.

(c) Given series; 105, 110, 115, ... 995
Clearly, it is an A.P with
a=105d=5&a, =995

We know that,

a,=a+(n-1)d
=995=105+(n-1)5

= 5n=895

=n=179

Sum of n terms ofan AP S = n [a+a]
2

:>S :ﬂ[

n

105+995]

=S = 2><1100
= 2

= §,=98450
(d) Given; Five friends A, B, C, D and E are
sitting in a row facing East.

Also, A is sitting between C and D and B is second
to the left of C, thus the final arrangement will
be;

o > O m W

Therefore, D is sitting at the south end.

(d) Following the directions as per the question,
we get,
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42.

43.

Therefore, she is moving in North-East direction.

(b) Given series, G11T, J35R, P107N, ?

Here, the pattern of the numbers is:
3x3+2=9+2=11

11x3+2=33+2=35
35x3+2=105+2=107

107 x3+2=321+2=323

i.e., the last term should be S323L.

Therefore, S323L is missing term of the series.

(b) Given series, 2, 3, 3,5, 10, 13,7,43,172
The pattern here is:

2+1=3

3x1=3

3+2=5

5x2=10

10 + 3=13

13x3=39

39 +4=43

44. (a)

Y

Clearly, at (0, 0)

2x+3y=2(0)+3(0)=0<6
Also,x+4y=0+4(0)=0<4

Since, x>0,y 20

Therefore, the required set of inequalities are:
2X+6y<6,x+4y<4,x20,y20

> N\
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45. (b) We know, 5
Maternal grandfather means the grandfather ) (9+99+999+..)
from the mother's side. 5
Nephew means the son of a sibling. = 9 [(10-1) + (100 -1) + (1000 - 1) +.....]
So, if the Anita's nephew's maternal grandfather
is the man in the picture, it means that the man _5 [(10 + 100 + 1000 +... n terms)
is the father of Anita. The maternal grandfather 9
is Anita's father, as he is related to her through -(1+1+1+..nterms)]
her mother's side. s 10(10n _1)
Therefore, the man is the father of Anita. S
9 10-1
46. (b) Here, the woman's mother's son refers to - -
the woman's brother. 5 _10(10'1 _1) |
Also, the sister of the woman's brother refers to 9 T_"
the woman herself. L .

Since, the woman introduced the man as the
husband of her sister. Therefore, the man is the
woman's sister's husband.

=%(10"+1 —-10-9n)

N ] 50. (c) Given: A is to the left of B and B is to the left
Hence, the correct option is (b) i.e., Husband.

ofEie,ABE
47. (c) Given series: 6, 12, 48, 264, 1560, ? Also, D is right to H and who is to the left of G
On observing the pattern, we see ie, HD G
6+6 =12 Now, G is to the left of F and F is on the extreme
12+6°=12 +36 =48 rightie, GF
48 + 6% =48 + 216 = 264 Thus, ABEHDGF
264 + 6%= 264 + 1296 = 1560 Therefore, H is sitting in the middle. Hence, the
1560 + 6° = 1560 + 7776 = 9336 correct option is (c) i.e., H.
Therefore, the missing term is 9336. 51. (b) Let the present age of A be x years.
48. (b) According to given data, we have Thus, A's age 6 years ago = 'x - 6' years
A F According to the question,
2x-3(x-6)=x
Ll Lo =2x-3x+18-x
=>-x+18=x=2x=18
B I C =x=9
1km 1km Therefore, A's age 4 years ago was '9 - 4' =5
iaon 1km years.
52. (c) According to the information,
G H E D C is sitting between A and E i.e., ACE 'or' ECA
1km 1km Tkm B is sitting at immediate right of E i.e., A CEB
Clearly, the distance between H and D is 2 km. D is sitting at 3rd left of E i.e, DACEB
49. (a) Given series; 5 + 55 + 555 + ........ Since, F is not at the right end and D is not at
S,=5+55+555 +.... the end thus the final arrangement is: FDACEB
=5(1+11+111 +......) Therefore, E is sitting to the right of C.

X
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53. (b) We know that, Harmonic mean is given by;

HM =

54. (b) According to given data, we have

A F
1km 1km
B I C
1km 1km
G H E D
1km 1km 1km
Clearly, the distance between A and I is given by
Al =~ AB* + BI*
= Al=+1+1
— Al =~/2 km

55. (b) According to question, we have
m=5&C.V, =20

We know.
Gm
C.Vm = EX].OO

:zozc?mxmo

=o, =1
Letx= 10-3m
x=-3m+ 10
=0,=|-3|xo,
=0,=3x1

= 0x=3

Therefore, the variance will be GXZ = (3)2 =9.
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56. (b) Given; CHILDREN is coded as EJKNFTGP

ie,C+2=E H+2=]

[+2=K, L+2=N

D+2=FR+2=T,E+2=G

N+2=P

Similarly, TEACHER will be coded as

T+2=V

E+2=G

A+2=C

C+2=EF

H+2=]

E+2=G

R+2=T

Therefore, TEACHER will be coded as 'VGCE]GT!
57. (c) According to data,

2019 | 2020 | 2021 | 2022 | 2023

EPS 40 25 40 60 90
Therefore, CAGR =

1

= 1
0N g _(225)% -1=2247%
40

58. (a) Given series: 6, 16, 44, 126, 370, ?
On observing the series, we get
6x3-2=16
16 x3-4=44
44x3-6=126
126 x 3-8=370
370x3-1=1100
Therefore, the missing term is 1100.
Hence, the correct option is (a) i.e., 1100.

59. (c) According to the question, we have

1 1
n=200,p=§,and q=§

We know that,

Standard deviation = VP9

- ZOOX%X% =J50=5\2

60. (a) According to the given information, we have

M is positioned directly to the right of O and
directly to the left of P

oMP
Now, N is situated to the immediate right of R,
but to the left of O i.e,,
> N
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61.

62.

63.

64.

RNO

Therefore, the arrangement is:
RNOMP

Thus, O is at the central seat.
Hence, the correct option is (a).

(a) We know that,

Mean - Mode = 3(Mean - Median)

= 3x23=69

Hence, option (a) is correct.

(d) Given; odds in favour of A solving a problem
=2:3

Odds in favour of B solving the same problem
=4:3

. 2 4

i.e, P(A) = T & P(B)= =
Now, P (problem will be solved)
=1 - P (Problem not solved)
=1-P(A).P(B)
=1-(1-P(A))(1-P(B))

—1-(1-2)[1-2)=1-22
5 7 57

_2 0
45 45
(c) According to the question,

Total members = 6

B is the son of C but C is not the mother of Bi.e.,
Bis a male and Cis a male too as C is the father
of B.

Also, A and C are married couple

i.e., Cis a male, thus 4 is a female.

Now, E is the brother of C thus E is a male.
D is the daughter of A i.e., D is a female.
Fis the brother of Bi.e., F is a male.

B, C, E, F are males and D, 4 are females.
Therefore, there are 4 males in the family.

(c) Given, A.M =5 and H.M = 3.2
We know that,

G.M? = A.Mx HM

= GM* =5x3.2

= GM* =16

=G6GM=4

Therefore, the required G.M is 4.

> N\
@

65.

66.

67.

68.

69.

(d) Given: 6, =5, c,= 8andr=0.8

Therefore, the regression coefficient of Y on X
is given by

b = rx&

B2
G X

= “x

b :0.8><§
5

= be =1.28

(a) Given; Five persons 4, B, C, D and E are
sitting in a circle facing centre

Also, C is sitting immediate left of £ and A

is sitting between E and D , thus the final
arrangement be;

Therefore, D is sitting between B and 4,

(c) We know that,

r‘=b
=b,,

= r*=0.65 x 0.45

=r’=40.65x0.45

—r?=0.54

(d) Given data; 7,8,4,1,9,12, 16,94, 3,5, -6
Here, Largest observation = 94

X byx

Smallest observation = - 6
Therefore, Coefficient of range

:94_—(_6)x100:ﬂx 100=113.6
94 +(-6) 88

(c) B and C are sisters, which means they are
the daughters of the same parents.

D is the only son of A's uncle, which makes D the
cousin of 4, B, and C.

E and F are brothers, and F is E's twin sister,
which means they are siblings.

Since D is the cousin of B and C and Fis the
sibling of E who is the brother of D's father, then
D and F are also cousins.
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70.

71.

72.

73.

(d) We know,

W
Weighted HM = D m

X

B 1+2+1+1+1
12 1 1 1
B e
4 7 12 19 25
B 6
0.2500+0.2857+0.0833+0.0526+0.0400

)
0.7116
= 8.43 (apprx.)
(c) We know that,
Coefficient of quartile deviation is given by;

Quartile deviation y
Median

:%Sx100=0.3><100=30

100

(c) Given; Standard deviation of a Possion
distribution = 3

—Jm=3=>m=9
Since, m is an integer, thus its mode is given by
m&m-1
=9&9-1=9&8

(b) The mean of data set is given by the sum
of data divided by total numbers of data values
i.e.,
=

N
Mean, X = 2+7+152+8+6 :%:

X2 =22+ 7% +12% + 8%+ 62 =297
N=5

}:

7

Standard Deviation (o) =

2 —
il

=0o= 22—7-(7)2 =+/59.4-49
=0=+10.4=3.225

We know that,

Coefficient of variation

a2 x100=46.07%

:gx100=
X
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74.

75.

76.

77.

78.

(a) Given; 11, 2, 8,9, 15, 24,0, 18
We know that,

Geometric mean is given by;

=(11><2><8x9><15x24><0><18)%
=0

(b) Given; E(x) = 4.5 and E(y) = 2.5
= E(x-y) = E(x) - E(y)
=E(x-y)=45-25
=Ex-y)=2

(b) We know,

Categorical data is most appropriate for
representing using a Pie chart.

(b) Given data;

)
25-30 20
30-35 53
35-40 42
40-45 42
45-50 41
50-55 43

Here, highest frequency is 53 i.e,, f; =53
= f,=20,f,=42&h =5
Therefore, mode is given by

ht
2fi=fo=12

53-20
X
2(53)-20-42

Mode =1+ h

_ 33 . 5-3375
106-62

=30+

(a) Given; P(A) =%, P(A) =%, P(gj =%

We know that,

P(A):P(AmB)jlz P(ANB)

B) PB) 6 1
4

— P(ANB)=—
24

> X
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79.

80.

81.

P(EJZP(AmB)
A

P(4)
1
—p[B)_24
a)" 1
3
L p(B) 31
A) 24 8
(a) Given;

r=1Yxy=120,6 =83 =90
2

We know,

S(x-x) (¥ - )
n

[S(x, -x)’ .
n e

:>0.5=g>< ixl
n 0 8
120 1 1

= x——x
Jn 90 8
:\/EZO.SX\/%XS

120

r =

=0.5

=n=10

(d) Given; the cost of living index goes up from
110 to 200 and the salary of a worker is also
raised from Rs. 330 to Rs. 500

i.e, Real wages | = %x 100=Rs300

Now, Real wages Ilzz%x 100=Rs 250

Clearly, it is loss of Rs 50.

(d) Given probability density function;
fx)=6x(1-x),0<x<1
Therefore, mean is given by

= [ x.f (x)dx
[ x*(6x)(1-x)dx

=6[ x*(6x)(1-x)dx

7\

S~

)
(272)

TOROE

82. (b) Given, Number of red balls = 7

Number of blue balls = 5
Number of green balls = 3
Thus, total balls=7+5+3 =15

Now, the total number of ways of drawing 3 balls

out 15 ="°C,

_ 15x14x13
© 3x2x1
Thus, the favorable ways of getting exactly 2 blue
balls out of 3

=°C,x "°C,=10 x 10 = 100

=455

100 20

Therefore, the required probability = 255 91

83. (c) Non-probability samplingisnon-probabilistic,

its is purely subjective and, as such, varies from
person to person. No statistical hypothesis can
be tested on the basis of a purposive sampling.

84. (b) Given; Correlation between two variables x

andy=0.6
Since, the sign of x and -2y is opposite

Therefore, the correlation between x and -2y
is 0.6.

85. (b) 25% of the total data is represented as

follow;

25°

Therefore, the angle of the corresponding sector
is 90°.
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86.

87.

88.

89.

90.

(b) Given; PAw B)=0.6and P(AnB)=0.2
We know,

P(AU B)=P(A) + P(B) - P(AN B)

= 0.6=P(A)+P(B)-0.2

= P(A)+P(B)=0.8

Now, P(A)+P(B)

= 1-P(A)+1-P(B)

= 2-[P(A) + P(B)]

=2-08=12

(b) Series in which frequencies are continuously
added corresponding to each class interval in
the series in Cumulative frequency series.

(b) According to question, we have

u-o =40 (1)
u-o =60 ... (i)
Where, n & o are mean and standard deviation
respectively

= 2p =100

= u=50

We know,

S5M.D=45D

:>M.D:§><100

=M.D=8
(a) Given, E(x)=2and V(x) =6
=np=2andnpq=6
_ g _©
np 2
=n=3
Thus, np = 2

2
:>3p:2=>P=§

(b) We know that,

2c-m
rcz‘/
m

1 [26)-m
> —=

NV m
1 _[12-m

J2 m
1 _12-m

V2 o0om
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91.

92.

93

94.

95.

=>m=24-2m
=3m=24=>m=8
Thus,n=m+1=8+1=9

(d) We know,

The number of people who are aged 40 years or
younger, we need to add up the frequencies for
the 20-30 age interval, the 30-40 age interval,
the 40-50 age interval.

i.e.,, 10 + 20+ 30 =60

Therefore, 60 people are aged 40 years or
younger.

Hence, the correct option is (d) i.e., 60.

(d) According to the empirical rule, if the
data form a "bell-shaped" distribution, the
maximum and minimum frequencies occur at
middle and ends respectively.

. (c) The cost of living is always weighed index
number.
(b) Let p = probability of a defective screw

=2%=—2 andn=100
2
Thus, m=mp=np=100] — |=2
" S (100)

Therefore, the probability that at least two will
be defective is given by;

P(X22)=1-P(X=0)-PX=1)

e?2° e?2!
o 1
=1-e%-2¢%=1-3e>
=1-3(0.135)

=1-0.405=0.595
Hence, the required probability is 0.595.
(d) According to given data, we have

S(x-x)=250and n=10

Therefore, the standard deviation is given by;

o [2(x-x)
n

250
o=,/—=5
10
Now, the coefficient of variance is given by

S x100 =%x 100=50%

Mean

> N\
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96.

97.

98.

99,

(a) We know that,
When the prices for quantities consumed of all
commodities are changing in the same ratio,
then the index numbers due to Laspeyre's and
Paasche's will be equal.
(a) Given; n =100, N=1000, Mean =170 and &
=10

n_ 100

n_2% 01
Thus, v = 7000

n
Since,ﬁ>0-05

sE=Z_ |N-n
Therefore, S.E = »- \/E N-1
L SE- 10 (1000-100
<100V 1000-1
il [EED
100 V999

= S.E=0.995%~ 1.0 cm

(a) We know that,

The Laspeyre's index number is a weighted
aggregate method by taking quantity consumed
in the base year as weight.

(c) Arranging the observations in ascending
order, we get

8,15, 36, 38,40, 41

Q, =(£j obs

= 1% obs + 0.75 (2" -1°%) obs
=8+0.75 (15-8) = 13.25

=5 obs +0.25 (6™ - 5™ obs
=40+ 0.25 (41 -40) =40.25
Now, quartile deviation is given by

_ Q3 _Ql
Q.D_—2

40.25-13.25

=0.D=
¢ 2

—Q.D=135

100. (b) Given numbers; 1. 2, 3, 4...25

Let A be the event that the selected number is
multiple of 5 and B be event that it is multiple
of 7.
A=5,10, 15, 20, 25
B=17,14,21
Since, A and B are mutually exclusive events
then,
P (AU B) = P(A) + P(B)

5 3 8

= P(AUB)=—+—=—
25 25 25

2 O 33

7\
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