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Chapter 14 - Measures of Central Tendency and Dispersion

—

Central tendency refers to the statistical measure that identifies a single value as
representative of an entire distribution. It aims to provide an accurate depiction of the

entire data set. ,
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Mean: The average ofa{zé set, which is divi e(} into:
e Arithmetic Mean: The sum of va divided by the number of values.
~ The nth root of the product of the values.

i ?The number of values divided by the sum of the reciprocals of
the values.  “~s kﬂ)/s m/s <Y/ Q_Q/Q/
Median: The middle value when data is ordered, dividing the distribution into two
equal parts.
Mode: The most frequently occurring value in a data set.

o V5 (ed i, Quorklb, JEle Pk

Quartiles: Divide the data into four equal parts.
Deciles: Divide the data into ten equal parts.
Percentiles: Divide the data into a hundred equal parts. M

Ideal Measure Criteria:

Clearly defined.

Easy to understand and compute.

Inclusive of all data points.

Minimally affected by outliers.

Possesses desirable mathematical properties.
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Arithmetic Mean (AM) angrouped data: / 3 \\\

AN S
Example: Find the Arithmett an of the test scores for a snal c}ass of 5 students.
The scores@re 52, 96, 90, 88.and /0" = = Z.oc S\

To calculate the AM, we would sum all the scores and then divide by the number of
observations (which is the number of students in this case).

S&+ 96 + 90 + €€t 71
— 5

[©;

—

Formula is AM =27x, we get:

_ XIx _
AM ===

Smjn

Csk KRR
+& = X
-Z 2

Q) If the mean value o@numbers 7,9, 12, X L, 11,and 5 en the missing

number X will be:

O Suml, all obsel

( ool no- o() 01°S

@ £
4= 22 3%
/G = G 2 ADNT) | T

[ SFR

o~
Axd = Ugtn 0= bz%
Observations with equal spacing, _

T
10 * 01T 611(
10-0 & =7

| Example: Consider an evenly spaced set of numbers@v\ﬁaofﬂz ) Since the
spacing between each number is equal (5 in this case), the AM can be quickly found

by averaging the smallest and largest numbers: S x 0 £ 30
[a) _/——‘&
_ (10+30) _
AM = - = 20 = 020//’

Theory and Generalising

For Observations with equal spacing, the arithmetic mean (AM) is simply the mean
of the two extreme values.

AM of observatiops™= AM of extreme vm

D e N ——
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This is because in a uniformly spaced series, the mean and the median coincide and
both are equal to the average of the extreme values. (""'*'30‘ = o065

e \A Wk g 2% 2A 7/ rf\
7 LT 2] Tz
Consider a series of numbers: 12 17 25 27, 32, 3/, What is the arith efic Tean
Shalf of o | (AM) of this series?
Fov - Qr>=t+ —
Scalle 2 —
SWX‘%;_ Transformation of the Aritj{r,rletlc Mean by a Constant Factor 7
Generalising 24 3 4y oS4 b4 FH = &4 q

When a set of data is modified by applying a constant value k to each observation, the
arithmetic mean (AM) is also transformed in a predictable way. The rule can be
generalised as follows:
1. For Addition/Subtraction:

-New AM = Origip
2. For Multiplication/Division:

- New AM = Original A@ or New AM = Original A@k
Where K is the constant value applied to each observation in the dataset.

If the AM of 10 data points i@ and we multiply each observation b@/hat is the

new AM of the data set? L\.Q?C 3 — 121;- -
==

Combined Mean ( x )

Example: Two cttasses took the ﬁz‘ame exam. Class A, withl 25 students, had an
average score ¢f_72) Class B, with 35 students, had an average score What is

the combined average score for both classes? Ty T
— N pc
gre ™" ==
\ naI- Formulais x = - AR L, TR Visek | Thato, Dhon |Saghva
i?‘\/ d c nn, A0y o ~0C Q@ mq
s
x =Combined AM, "
,,( &0 =,71666% 7.9 (;

n,n,are Number of observations in the first and second g up resp.
x_1 x_ are AM of the first and second group

—
— S 6 .
— _ 25x72+435x78Y_, 9CC-/ ( %
X ——25+35 —_ /

c

Q) The mean of the f|r 2rms |and the mean of the erms |
The mean ef all five terms Is: _—
a) 14.5 - — yd .
g L= ot (YT,
N, AN 21
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(b) 15
(c) 14
15.6

Q) The mean weight ’%@tuden kg. The mean weight o@f them

and of another flve udents is” 75 kg Then the mean weight of the remalnlng

students is; o
—_— p—
(a) 120 ~_—= 7
S =2 = o
— Maot, —SXKI00 F5 XI5 4 G X
@115 SC = WX T NFa T, =2 2 s
(d) None of these N AN F M, —l5 @xﬂ_
N = 67<loo +5Xx185 ¥ 3
=
\ \O’“?f\'z‘o M 67°““¢’M@c—" WO¥I5 — Gxigp — Gx\&5
Q) The averaé‘é age of 15 students in a class i ears. Out of them, the"average age

@tudents |@years, and that of 8 students is 5 years. What is the average of the
remaining 2 students?

(a) 5 years - _\2 M,;g

(b) 9 years { o

s} 10 years - = N =

. T=%

W — W, = 22—
=7 3 -
oz A AT 7

Q) The average salary o en was but it was found that the salary o@of them
were nd ?28 which was wrong ytaken as %64 and ?82 The revised average
salary 1s: -

b) Z78. M
EZ; 22232 = 80 x50 — Ly —8L TH{ rax

=50

Arithmetic Mean for Grouped Data — H4% %26

—

When calculating the arithmetic mean (AM) for grouped data, you can follow a
straightforward process

Direct Method for Grouped Data:
The AM is found by dividing the sum of the product of each observation's value

QA by Nithin R Krishnan- ¢ e, can pass. then ysw can alss pass.”
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(usually the class midpoint) and its frequency by the total frequency.
Example:
Let's say we have the following data for a survey on hours spent on leisure activities
per week, grouped by hours
_ SN - XN - T L N
Class intervals (Cl)in hours [1-3 ||4-6 [[7-9 | [10-12
M /x|
/m*' Y I
Frequency (f) S .8 12 5
%= 205 = MRC T 30
To find the class%(udpomts (x), you would take the average of the upper and lower
boundaries for each interval:
Midpoints of each interval = w
Midpoints 2 5 |8 11 x |
ElER- MRC
Frequency (f) 5 8 12 5 -?5 L} T
o1 T
The AM is then calculated as: -TO" T 073254'
__ X fxa
TN
. (5x2)+(8x5)+(12x8)+ (5%
e
5+ 8+ 1245
So, the AM for this set of grouped data is 6.7 hours.
Q)Calculate the average height of a class of students fro e following data:
2 \ T4 |22 o3 | =9 =7
] \ / \! | LI 4 | ,\ ) o ' ‘|T
Height | 150-154 || 155-159)f 160-164) [ 165-169 170- 17 175-1 9
in cm ’ i [ +
) }\. :\Kf' N / - { x — /'< M
No. of @/Mf 1/ 16" 14 4
student - -
S

MR
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7c-—e'l -r‘r+"'9 t6

Q) Find the mean of the following data:
Class 10-20 | 20-30 | 30-40 40-50 50-60 60-70 70-80
Interval
Frequency 9 13 6 4 6 2 3
(a) 23.7 \5<_4 A% KRB 3Pxe Loxt D 57(4
'd b) 35.7 "\ rVT‘— M’\— 7~ fV\
(d) 43.7 f"\’\- y
, M
’_P—
Q) The mean of the following data i§ 6/Find the value of 'P": =
=2
X @ (a ) @ 10 P+5
f 3) 2 3" 1 - 2
— 5S¢ — ¢
(a) 4 7(__’)6 >C é_,él__
(b) 6 =}
—pag o= 28
=2
@7 g = RKZTHRLTHX 2
4— 14 x |
Special Property of Arithmetic Mean:
" od — ag o?? TS
axE M
SuO;n of deviations of a set of observations from their Arithmetic Mean (AM) is zero MRC = 2_
3/"'/-( )
—_— -3 g = —:M . :q)
R5-s6= 08 =
(D fzi—z) =) _[fi(z:i — )] =0
o5
—
Example:
Consider a small dataset of five valugs: 2, 4, 6, 8, 10.
= 2¢
ot IQEI < £ QA by Nithin R Krishnan. 7¢tte, cun pess. then yeu can aos pass
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In the given dataset of five ﬂkﬁﬂﬁm we'll demonstrate that the sum of the
deviations from the arithmetic mean (AM) equals zero.

Step 1. Calcula Illhe dataset:

Step 2.Calculate the deviation of each value from the AM (which is subtracting the AM

from each value):

Deviation for 2:
Deviation for 4:
Deviation for 6:
Deviation for 8:
Deviation for 10: 10-6¢4) “+

Step 3.Sum these deviations (—4)+(-2)+0+2+4 =0

This is a fundamental property of the arithmetic mean which states that if you calculate
the deviation of each observation from the mean (by subtracting the mean from each
observation), and then sum all those deviations, the result will be zero. This holds true

for both weighted and unweighted observations.

Geometric Mean (GM)
e The Geometric Mean (GM) is a measure of central tendency that is especially
useful when dealing with products of variables or percentages and ratios
Often used in the contexts of growth rates and finance.
It is defined as the nth root of the product of n terms.
Best measure of Central Tendency, for ascertaining the average rate of change
over a period of time.

GM For Ungrouped data é

le: F| @3 12 ‘ /n
}Q 0)55 d)7.5 _ (/X _
Gedmetric Mean x X x X x. X B

2 3 n
nis tﬁe numBer of observation G’\N\ /Q(é X | 1—3

Finding n'" root other than square root is not possible in simple calculators. So students

are advised to use option hitting method to solve the questions on GM.

X (6

QA by Nithin R Krishnan. 7¢the, can pass then yew con atiepass | | & Fieren
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(option)n = Product of observations
Here n =3

Try option a) M o x
Then (option)"= (7)3 = 343 G\ M> - X\X SN

Product of observations= 3x6x12=216

(option)n # Product of observations

So Option a) is wrong &)
Try option b) M

Then

(option)n= (6)3 = 216 24 3 % &

Product of observations= 3x6x12=216

So (option)n = Product of observations

So G=6 .
P A % /_\
Q)Find GM of 10,15,20,25 |0><|"77‘&?ﬂ’;)
a) 15.5487 b) 16.5487 c) 14.5487 d) 17.5487 7
(& Bhgx S \ak

Q) The geometric mean of 3, 7, 11, 15, 2i28, 30, 0is: R=, X=++ -~ )
20072507, 390/() 6 - -
Qooxaox300 (D) 0

T Ioctew (c) 9

;'.- (d) 12

(<=2

GM for grouped data

Example:Suppose you have a dataset of test scores with the following scores and
frequencies:

scores (X) 5 7 10

f 2 3 1
a)6.64 b) 7.4 c) 8.76 d) 5.67

Geometric Mean (GM) for discrete grouped data
1

G=(x£1><xf2><x3_3><

£ d.
C)’! ?()(Qk‘b

y Nithin R Krlshnan I they can pass, then ysw can alss pass.
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N=23f=6

Finding n'" root other than square root is not possible in simple calculators. So students
are advised to use option hitting method to solve the questions on GM.

N f f f f,
(Option) = XX A EX X K x
Try option a)

Then

(option)"= (6.64)° = 85705.46

f f

x11><x22><x3f3=52><73><101=85750

Both are approximately equal

So Option A is the correct answer N: % g

Suppose you have a dataset of test scores with the following scores and frequencies:

scores (X) (@ 5 6 7

f Cz) 3 1 5

N

| J
a) 4.7 0)5.7 ¢)6.7 d)7.7 P | 5\ 7/ \\
G\(V\:ﬂ:f’ X5 <6X7F )
N\ e

Combined Geometric mean

If xand y are two variables, the GM of their product xy is equal to the product of their

individual geometric

GM(zy)=GM(x) x GM (y)
This means that if you multiply two sets of humbers together and then calculate
the GM of the resulting set, you would get the same result as if you calculated

the GMs of the two original sets separately and then multiplied them.

e Similarly, the GM of the quotient %is equal to the quotient of their individual

geometric means:

T GM (x)
GM | — S
y) \ GM(y

Gz 2l (2] X5

thin R Krishnan ¢ ¢e, can alse pass.”
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Harmonic mean(HM
N—— —

e The Harmonic Mean (HM) is particularly useful when dealing with rates orratios.

e |t is defined as thef the rlthmetlc mean (AM) of t(remproc@ofj
—

set of numbers.

Harmonlc mean(H For Ungrouped data

@
e

..__fr ( *J_H [ &=
( 9 N i
2ab = OV} Jpaa g
axo . . al
a, b Q) The harmonic mean of 1, 1/2, 1/3, ..., 1/n is:
2 (@) 1/(n+1 o
?—k \\/ %— Fra+34. .- TN
=55) 7 (©M+1)2 = .
a —_
% \‘T-L(d) 1/(n—-1) N (n+0)
a:t — 2
ﬁ’/ ) [anWam\ —-\\ 7_—
Q) A man travels from tomallor at an average speed ofr hour and Eﬂ
at an average speed o per hour. What is his average speed-

(a) 38 km per hour
(b (b) 40 km per ho;D
(c) 45 km per hour
(d) 35 km per hour

QK30 K69
— 40

a_

Q) A lady travels at a speed o( 20 kE/h and returns at a quicker speed. If her average
speed of the whole journey is 24 km/h, find the speed of the return journey (in km/h):

&> HM= &4

HM= b

/

(c) 35
(d) 38 ax o
R — RxRO<H
Harmonic mean(HM) For Grouped data g_o + ‘9
HM =2
e Lo b = 40
N L o—t
HV= 6 b=320

2 { QA by Nithin R Krishnan 7ty can pass. then you can alss pass
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Q: Imagine you have a dataset representing the speeds of a car at different times, and
you want to calculate the HM of the speeds:

Speeds 40 50 60
(km/h)

frequencies @ 2 3
M N (2 \-o m

&
GreS
£

LH\/)( = MmN — VL I1lDS = e,

=
A e 5 4 12 /7
\—I (\—'ﬂ_ ﬂ/'7_ =3

: ~ ) O
— ™M
Zé IT_/U—"_;:J &'50 s
Combined-HM 40 7 7 2760
n +n MBS
. T N2 40 —=
Combined HM N Dy
wtn
1 2 H} - d;a ,}
If there are two groups with 7% and 6 “’S’as harmonic means and contalnlng ﬁ—_a—n_d 13
observations then the combined HM is given by = T
a) 65. b) 70.36 @d) 71— o
36x3+5%y

x3M
3:,-‘;«- f‘_m“

et

Relationship between AM, GM and HM

e |[f the observatio itive and equal, then all three means are equal, i.e.,
AM = GM = HM. - o) &
. N - / (R
e If the observations are positive and distinct AM= QTL"’L
AM > GM > HM - —Z, "(7'
— * 7

H

e Additionally, for any two observations a and b, the GM can be found as the

square root of t t of AM gnd HM, WhICh is:
GM =AM X HM )/‘

This relatlonshlp is useful in various statistical and flnanC|aI analyses, particularly when
dealing with rates of return or growth rates over time.

})'/ >

VJ
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Q) If A be the A.M. of two positiv antities X and Y, and G be their G.M,,
then: _

(@)A<G \

(b)A>G /\

(C)A<G [ 7 Gy 7 H
(d)A2G

Q) The harmonic mean H of two number nd their arithmetic mean A and the

—_— —_——— —
—_—

geometric mean G satisfy the equation 24 + G = 27. Then the numbers are:

Hn= Kab AN

+b =
4="2a1 s s

atle

Q) A person purchases 5 rupees worth of e from 10 different markets. You_are to
find the average number ,eT;eggs per rupeeg§:g1rchased from all the markets taken

i

(d) (12, 7)

| together. The suitable average in this case is: —
(a) AM.

‘) H.

(d) None of the above.

Q) If the A.M. an@of two numbers a@r@espectively, find the numbers:
(a -

(b) 48 and 12 A+tb _ 30 (h M= m
(d) 2630020 Gt — Tigx|2_

oL
—of{ T
Q) The A.M. and H.M. of two numbers are 5 and 3.2 respectively. Then G.M. will be:
(a) 4.4 —_— -
) /
e Cii=) A H
(d) 3.8

—
— |5 X2
QA by Nithin R Krishnan- 7¢ e, can pass. fhen ysic can alss pass.”
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Medlan @g,ﬁowa/q a\V074g€)

Definition: The median is the value that lies in the middle of a dataset when it is
ordered in either ascending or descending sequence.

Significance: It is considered a positional average because its value is determined by
the position within the ordered list, not by the actual magnitude of the values.

T
Usage: Median is particularly useful in datasets with foutliers or non-symmetric_
dlstrlbutlons as it accurately reflects the center of the dataset without being affected by
extreme values. -

Like the arithmetic mean (AM), the median is also ?gldly deﬂned]whlch means it has a
specific calculation method and is not influenced y the actual values of the data, Just]
their position.

D

Partitional Values

Definition: Partitional values are specific data points that divide the dataset into equal
parts.

Types: &\ ] ; &}

Quartiles: Divide the data into four equal parts. The seczid quartile is the median of the

data. -
S)\ /’DZ /rp}/hf T

Deciles: Divide the data into ten equal parts. M

11 - -
Percentiles: D|V|de the gata into one halmdred equal parts, with each percentile
representing 1% of the dataset.

Usage: These are used for understanding the distribution of data, such as determining
the spread or variability, and for comparing different sets of data. They are also vital in

the construction of box plots in exploratory data analysis.

Ungrouped Data

Lauakian zdon
‘ Q@ o
. th
(fM = [7(11 + 1)] Val@ m > ‘{%
33535 6H2% n is number of observations X n—r—\'7> N
1y 3, Ry %\b-s—}_" wl /A\r%\w‘
G (wﬂ ~tQuartiles /S 2,3} =
—_n g

(;L('Q\VMW\ 65,C7F A0 -

vt QA by Nithin R Krishnan' can pass, then you can alss pass.”
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(9~ {_2 (‘”""3 by

; th
@= [T(n + 1)] Value i =1, 2,3

n is number of observations

Q1’ Lower Quartile or First Quartile, i = 1
Q3, Upper Quartile, third Quartile,i = 3
Qz’ Median or second Quartile, i = 2

Q,+Q,
Median M = Q ——

th
P, = |k + D| Value i =1,2,3,4...98,99

n is number of observations

i . th
Deciles D, =[5 + | value i =123 4.9 N
=< D = ( At ) N
n is number of observations =+ \ O
—
Percentiles

g - (301

Q)Determlne

@37

= =
L5

il|an Q1, D4, P76 of the following set of numbers:

w1
)

’W\\;»QD\

3

V(D@D 2 2
9, = (A (ory) el
el

_ ﬁ}x}abf*
ST 2
e

— \

D

L‘»

_ &ﬂa‘\/o»QJuﬁ\

&
202
+ 0%

voljee

n
— [ & (%% Jodwr =
—’16’_ = 260\\04»“

3

—XF T O A x5

QA byNithi

XE K
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d @ ]SS Of ﬂ' tudents, 3 students failed a test. 8 students who passed secured
10

26, and arks respectively. What will be the median marks of
the uent
10, |1 @ |4 157,00, X, R6
()12 e ; 7
(d) 135 //‘ ,,*,7> AN P RPN
S

Q) The median of the following numbers, which are given in ascending order, is 25.
Find the value of X:

11,13, 15, 19,_3_0, 35,39, 46

(a) 22

(e ' -~
(c) 15
(3)30 =

Q) 50th Percentile is equal to Tt
T MedianS 7 - 6\*\» volin

(b) Mode I 0 =0
(c) Mean ( "r‘>> Vabene
(d) None ,( = n

Q/n \z_,\ﬁ, \%, 20, X5,
Q) The 3rd decile for t numbers15 10 20 25 18, 11@12is

13
2310.70 D FC G"“’?) ~odaa
(€)11.00 = o
(d) 11.50
i
|0
_ Qm}\\/w + 0 F ¥R
=19 T o Fx1 =107

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Discrete Grouped

Quartiles i th .
Qi = [T(N + 1)] Value i=1,23
N = Xf ,fisthe corresponding frequency
i . th
Deciles D, =|+ + 1| Value i=1,234..9
N = Xf , fis the corresponding frequency
Percentiles i th .
P = |45@+ 1| value i =1,2,3,4...98,99
N = Xf , fisthe corresponding frequency
Find /(\9\\ ?
P N 77 s
X 3 ( 4 (5 9 10
) f ) 3. 5 /441 /,\/5 //(2 |
— =
17 Y2 1@ 197 lov (@en

Median

Quartiles \ 6“3‘“" /
4 s Vere | ¢

QA by Nithin R Krishnan. ° Mw{ﬁmwma&ﬂpm"
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Deciles
ercentiles 4 C '
<O< Lot {o(j j év« <
/

\_ Orn
Q) Find the median of the following: ’/____Q<
C.L 0-10 10 - 20 20 -30 @ 40 - 50

f 2 3 4 \ @ 6
aCF < 5 l KO
o @JNE:

@ 375 D Fid 1\)/ o?O =10

. 'F\(\& ’fL\Q \IW\Q(&AW/\ CQ’“’(/S

,,/C@,ﬂzw C[. '\« = 30-+/10-1q)
@M Moe(Z)Jh‘ - <5 710

<m<o\ ,
Mode (2) F %Wor\ ”J\’{k — ‘j_z,’

Narration with an example AVWﬁ‘
Imagine a fashion retailer tracking the number of each size of jeans sold over a month.
The sales data is as follows:
Size 28: 10 sales
Size 30: 25 sales
Size 32: 40 sales
Size 34: 15 sales
e Size 36: 5 sales
In this dataset, size 32 jeans have the highest frequency of sales, with 40 pairs sold.
Therefore, the mode of the jean sizes sold is size 32.
This indicates that the most popular, or fashionable, size among customers is size 32

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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— hence the term "Fashionable Average."

The concept of "Mode" refers to the value that appears most frequently in a dataset. To
put it another way, it's the number or category that occurs the most in your data
collection, which can indicate the most common outcome or preference among the
measured items.

It's also possible for a dataset to have more than one mode. If another size had also
been sold 40 times, then the dataset would be bimodal, indicating two modes. If there
are more than two modes, it is referred to as multimodal.

Mode for Discrete Distribution

Question 1 Find mode for the observations 1@@4,6,7
——

>

Question 2 Find mode for the observations 1,3,3,4,4,6

3,4

Question 3 Find mode for the observations 1,3,4,5,6,7

No mod <

Mode for discrete grouped Distribution

Question 1
Imagine a fashion retailer tracking the number of each size of jeans sold over a month.
The sales data is as follows: _
les da

/—‘ ,@

Size (_s/é,w(\ (L)) |x |[xa
= \)

No of sales '5)‘ <€) 16 3

Find mode o ~

Mode for continuous grouped Distribution

-
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Mode for continuous grouped Distribution

Narration with an example
Example:Find the mode of the distribution

Weight(kg) | 60-62 | 63-65 66-68 69-71 72-74

f 14 117 132 123 19

Step 1:
If the class intervals are inclusive then we shall convert them into exclusive classes
by setting up new boundaries

A——
Weight(kg) 59.5-62.5 | 62.5-65.5 | /65.5-68.5 (68.5-71.5 71.5-74.5

Step 2: Finding the modal class; Class with t ighest frequency
Here Modal Class is 65.5-68.5 Z=Ler u;f 6.\ <
b b

Step 3: Apply the below formula ~N

— (55 /B2 V%

— - 17 =133
fi—Jo o & ,

2fi —fo— 12 567'575/

) llis the lower class boundary (LCB) of the modal class,

Nc~—

Z =l +

° flis the frequency of the modal class (the class with the highest frequency),
) fois the frequency of the class preceding the modal class (pre modal class),
) fzis the frequency of the class following the modal class (post modal class).
e ( is the length of the class interval (modal class length),

Here
l1 = 65.5 f1 = 132, f0 = 117

f2=19 C =685 —655=3

132—-117
Z =655 + (—264_117_19)>< 3 =

Note: The Final Answer should fall within the Modal Class.
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Q) Find the mode of the following data: r“‘wg L org

Class 3-6 | 6-9 9-12 1215 || 15-18 18 - 21
Interval
Frequency 2 5 :10 ) ‘/2; \21 12

(a) 25

10—

Putz = LB T (4 @wag:\aﬂr@
f“" g? é Uy S

Relationship between mean, Median & mode —

The relationship between the mean, median, and mg¢de for different types of

distributions can be understood with examples:

o
’gymmetrical Distribution: — C ™

Mean= Median= Mode

For Slewed Right) Distribution:
eap > median > mode.

kewed (Skewed Left) Distribution:
mode > median> mean <
| —

For Moderately Skewed Distribution:

The empirical rule known as Karl Pearson’s coefficient of skewness states that for a
Fmoderately skewed distribution, the difference between the mean and mode can be
related to the mean and median through the formula:

R IANTANAN

(Mean-mode = 3(mean-Median) Or Mode™= iarm - 2Mean

Q) If the difference between the mean and mode é 63,)then the difference between the
mean and median will be . —

(a) 63

g2 = 3(nzan = Metian
%he above

O\

CX |\
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Q) If the mode of a data i‘ and the meanD} then th
(a) 18 @

b) 24 Meawn - Mode — = Cmaw\— Medion
21 A — 1€ = 3(&4—*— 0\’\6&“”‘)

f
— X~ McKiein
Q) The pair of averages whose value can be determined graphically? Meda = EE

(a) Mode, Median

(b) Mean, Mode MO&C — [/’:%0720/\(\

(c) Mean, Median . -
(d) None of the above M(’dﬁ\d/"\ 'ﬁ O(&N‘L ‘7j<
Q) The ordering of a particular design of a cloth showroom, a size, would be
more appropriate. - ]
(a) Median

(b) M

od
(d) All of these

—

Q) In a moderately skewed distribution, the values of mean & median are 12 & 8

ﬂ pectively. The value of mode is: -
)1 Mode = = (‘meo,m,- Media
Mean —

b) 12
§C)15
(@30 \ 2 — Mode= 2 (o)

)3
iy = O

Q) Which of the following is a positional average?

a) Medi
G.M.
(c) H.M.
(d) A.M.
Q) Along a road, there are 5 buildings of apartments, marked as 1, 2, 3. 4, 5. The

number of people residing in each building is avaiable. A bus stop is to be set up near
one of the buildings so that the total distance walked by the residents to the bus stop

from their buildings must be kept to a minimum. One must consider involving fo
’_/ —_—

2

\
QA by Nithin R KrishnalE@m pass, then yow can, alss pass.
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find the Qosition ‘)f the bus stop.

(a) Mean _
(c) Mode

(d) Weighted mean

N

Q) Which one of these is least affected by extreme values?

:b; Med':§

(c) Mode
(d) None

Effect of Extreme Values on Mean, Median, and Mode

e Arithmetic Mean (AM):

o Affected by extreme values and sampling fluctuations.

o The sum of deviations from the mean is always zero: ) (x—x")=0
e Median:

o Not affected by extreme values or sample fluctuations.
o The sum of absolute deviations is minimum when taken from the median:
> [x=M| is minimum
e Mode:

o May or y extreme values.

o Mode represents the most frequently occurring value in a dataset.
7<I'he mean is useful when data is symmetrically distributed, but it is sensitive to
outliers. - T
e The median is a better measure of central tendency foﬂewed dlstrlbut@
e Themode is useful for categorical data and identifying the most common value
in a dataset.

Changes in Origin & Scale

Changes in Origin & Scale
Narration with an example

If x & y are 2 variables related as ax + by + ¢ = 0 & a Central tendency of x is given.
Then how will you find the central tendency of y.
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Example: If x & y arerelatedas3x-4y-10 = 0 & x is 15. Find AM of y
Step 1 Solve y

3x-4y-10 = 0
3x-4y = 10
3x—10
4

Step 2 Replace x by; and y by3_1 & Solve ;

Soy=2E2 =2 3875

Q) If two variables 'x' and 'y" are related as 2z — y = 3, if the median_c@is 10,

what is the median of 'y'?
(a) 4

— = >
@ KK\0 5,_3

(d) 6 0’20’_ tj —

Y=
Q) The relationship between two variables z and ¥ is given by 4¢ — 10y = 20. If the median value
. . —_ - M
of the vanen what is the median value of variabl
510 e of variable/§7)

@ 1.0 Lﬁ")("‘ |0y =0

J

(c)3.0 L-Ko — 10 xj =X0
(d) 4.0 Y =

Q) Ify = 3 + 1.9z, and mode of i@then the mode of y is:

@ 153 ZJ; B 3

(b) 27.8

(c) 35.7 — 3 \ ,6'

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Mathematical Properties of AM, GM, and HM

Weighted Arithmetic Mean (Weiggted AM) Zﬂ

The Weighted AM is calculated as: é %

Weighted AM = 2% % = ¢
Zw /77_

where w represents the weight assigned to each value .
Weighted Harmonic Mean (Weighted HM)
The Weighted HM is given by:

> w

Weighted HM =

This is useful in scenarios where rates and ratios are involved.

Weighted Geometric Mean (Weighted GM)

The Weighted GM is calculated as: . \/

Weighted GM = Antilog (%)

This is useful for percentage growth rates and multiplicative processes.

Q) When each value does not have equal importance, then
_@—- —

(@)AM
(b) GM
(c)HM

\
(d) Weighted Average ‘

Dispersion

Dispersion: e Dispersion in statistics refers to the extent to which a set of

values is spread out or clustered together.
e |tis a measure of how the data points In a dataset are
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distributed around the central tendency (mean, median, or
mode).

Central tendency measures are said to be first order
measures , whereas Dispersion measures are said to be
2nd order measures

Purpose of
Dispersion:

Dispersion helps to understand the variability or consistency
within a dataset.

It can reveal whether the data points are generally close to
the mean or if they vary widely, which could significantly
impact interpretations and decisions based on the data.

Measures of
Dispersion

In statistics, measures of dispersion are categorized into
two main types: absolute measures and relative
measures.

Absolute Measures ﬁelative Measures é ”/J

\_/v

e Absolute measures of dispersion are e Relative measures, also known as
expressed in the same units as the measures of relative variation, are
data. unitless.

e They provide an actual value of e They provide a measure of spread
spread without context to the mean in relation to the size of the mean
or any other related measure. or another average value.

Examples Examples

2) Mean Deviation (MD)

Coefficient of Ran
2) Coefficient of MD

3) Standard deviation (SD) 3)y-Euefficient of vari@‘—/
4) Quartile Deviation (QD) 4) Coefficientof QD __—

Range & Coefficient of Range

Range Example: Let's say you have a dataset representing the ages of a

Narration with
an example

group of people: 23,29, 31, 44,52, 58 To find the range:

Step 1 Identify the largest observation (L), which is 58 in this case.
Step 2 Identify the smallest observation (S), which is 23 here.

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Step 3 Apply the Range-fe

R =58 —23 =35

—

Q) If the range of a set of values i@nd the maximum value in the setthen the

minimum value in the set is:

(a) 74 .
(2)9 (Q = L >
(018> _

; None of the above é17/; g3 S

Theory & The range is a measure of dispersion that indicates the spread
Generalisation | between the largest and smallest observation in a dataset.

For both grouped and ungrouped data set. It's calculated by
subtracting the smallest value (S) from the largest value (L) in the
data set.
R=L-S
L is the largest Observation
S is the smallest Observation

Coefficient of Example: Let's consider the same dataset representing the ages of a
Range group of people: 23,29, 31, 44,52, 58 To find the coefficient of
range:

Step 1 Identify the largest observation (L), which is 58 in this case.
Step 2 Identify the smallest observation (S), which is 23 here.

Step 3 Apply the Coefficient of Range formula:
Coefficient of Range :t (L+S) X 100i

Coefficient of Range = (58_23) X 100 = 43.2

58+23

Q) If Ly = highest observation and Ls = smallest observation, then Coefficient of Range =
-_— — —_——

@) LxL2 y 100
" (b) £ 7 ”m x 100 >
() 2l 5 100
(d) £ L‘/L2 % 100

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) The marks secured by 5 students in a subject are 8, 82, 73 69 84 66 What is the

coefficient of
(@) 0.12

(c) 120
(d) 0.012

noe?

>7<\00
4+4— €6

"\2,.

~x\00 =
pf3

Mean Deviation (MD) & Coefficient of Mean Dewatlon

Mean Deviation
(MD)

—

The concept of Mean Deviation (MD) is a statistical measure
that captures the average distance between each data point
in a set and a central point of the dataset.

The central point can be the mean or the median of the
dataset. -

This measure is also referred to as thé¢ average deviation.
The Mean Deviation about the mean
the Mean Deviation about the median

Mean Deviation
(MD) For
ungrouped data:

Mean Deviation about the mean is calculated by taking the sum of
the absolute differences between each data point (x) and the mean (

x ) and then dividing by the number of observations (n).
MD about mean = éb/cic—\_

N
Mean Deviation about the median is similar, but uses the median
(M) instead of the mean. This can sometimes give a better
representation of MD, especially for skewed distributions, as the

median is less affected by extreme values.
X|x—M|

3|x—x|

MD about median =
—_——

Mean Deviation
(MD) For
grouped (both
for discrete &
Continuous)

MD about mean = 2fpemx]

n

MD about median = LM

Coefficient of
Mean Deviation

The coefficient of mean deviation is a relative measure of dispersion
that standardizes the mean deviation by comparing it to the central
measure.

Coefficient of MD about the @ @ 100
—_
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Coefficient of MD about Median = -2 af\’/lmf; Median w100
A — edian R,
Question 1 What is the value of mean deviation about mean & coefficient of MD

about mean for the numbers 3,7 ,6,8, 12
Mean, 9_c= W= 7.2

_ Slx—x| __ |3=7.2]+|7—7.2|+|6—7.2|+|8=7.2|+|12-7.2|
MD about mean = — = -

— 4.2+.2+152+.8+4.8 — 2 24
Coefficient of MD about the Mean = LMD about mean_ 1
mean
=222 x 100 = 31.11

Q) The coefficient of mean deviation about the mean for the first 9 natural numbers is:
200 —
(@) %5~ |, = >, & G/é ,7/ g/q :\/\—(R:
] / / / ye ML
(b) 80 o -

(d)50 (\’\9 ool Meom = Z\xfs‘c\ ~ X R 22—

W\

AN\
\— 5 M =-5m" Cof {MD= R0 €
- + >
2 -5 m &M . 1003
2T S = 2aaa i
b-q m’j MRC ~ 4 = 44y

\\V

=5 M
Q) What is the value of mean deviation about the mean from the number@ 3,47
a)5.20 -

—S5TET6x P
b) 7.20 _ = > A
fbMa?M Mo = Z1x ==\ =
AR
d)2.23 = & 2L
= L — S — =
- ¥-SL 5 2o o, ., =
Q) Mean deviation is the least when deviations are taken from: MmeRe — 5
(a) Mean
(c) Mode

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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(d) Harmonic mean

Q) The mean deviation of the numbers 3, 10, 6 11,14, 17, 9, 8, 12 about the mean is
(correct to one decimal place):

3—r|o+€~r\\¢ IL\——\-\-_;..w( +HOHZ

x =
—D -+ - L
3 2 Mﬁ \bp=jo0 M R—lom - A
[\~ 10 M-[- 0 _ 12-lomMm _q = j
Standard deviation (SD) & Coefficient of Variation (CV)

Standard Standard deviation is the positive square root of the average of the
deviation deviations of all the observations taken from the mean
(SD)

Sp = [ 5(x—x)"
n

ST
Varlar@

It is the square of Standard deviation

Coefficient The Coefficient of Variation (CV) is a statistical metric used to assess
of Variation | the relative variability of a dataset in relation to the mean of the
(CV) dataset.

It is a useful tool for comparing the degree of variation from one

dataset to another, even if the means are drastically different.

CV = -2 x 100
SD is the standard deviation of the dataset.
AM is the arlthmetlc mean (average) of the dataset.

Formula for g S) — —t
Standard C A2 ’”) x = 2= %j—
deviation
(SD)
For — ' o ~
Ungrouped i -2 Z [(—T
data SD =\7— ) 3 §P: = —-—(?C)

~— — / / L)
70 ' S,,\;{} _é/'pc_ﬂ(-—— Cl/cx 3—C>
N
=
@N (7( )= i%/’:é - <£r7: =
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&he sum of squares of deviation from the mean o‘bservatlons |‘he mean of the data is
101

nd the coefficient of variation. \ O
—

. N = @
(a) 10% é@c'_?c) = iﬁ___ >(._,_\o

(b) 25%

0O o

N =S e
AM ’ = )r50=2

[ a
— 5 |00 °
10 PNt 9 %2
(= e
Q) The variance of dataé) 4.5 8is 1L “
> =
@45 \imn = SV = (7577 )
4 2z
= %&C;”i
(© 5.5 T mRC T
(d) 65 3~5 »x= 0 — a5
tho5 x= M =

-t X= ™M
Q) The standard deviation of the weights (in kg) of the students of a class of 50 students was

calculated to be 4.5 kg. Later on, it was found that due to some fault in the weighing machine, the
— —~—~————

weight of each student was under-measured by 0.5 kg. The correct standard deviation of the weight

vﬂ be: . \
(a) Less than 4.5 Nd/‘— CCM Oo g(ﬁ
(b) Greater than 4.5

(d) Cannot be determined

Q) If the sum of squares of the values = 3390, N = 30, and standard deviation = 7, find out the
— o

—

(a)11.3 = x*= =20 SD=~
210 N = 20

E:I))T\lone of these @ — mB’L
) o )

F=Thz “Go-
T 'f(o"\ H’(‘( %2
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Q) If the standard deviation for the marls)o_l:&ined—by—utudent in a monthly test ien the
variance is: )
ip \oguomb. = CS D)

(b) 36
of he above — (—8 é/%
t =12 2C
=

Q) Coefficient of variation i. Mean i@ Find variance:

(a) — —
@ cN=SPxpo | p=16

Step 1: Find x f: %éi
Midpoints x 2 (B (@ <@ 2_@
Frequency (f) (@ "@ 12

The AM is then calculated as: S:D — i;é()c ’—S_C)L

AM M= XY
(©) 16 - N/ O™ 5
(d) 250 ofzo
Standard Example: Find the SD, Variance & Coefficient of Variation for the
deviation following
(SD) Class intervals (Cl)in hours [1-3 |4-6 |7-9 |10-12
For grouped - = |
data
Frequency (f) 5 8 12 5

= % F¥E —
e N
- & =
N = 3f - &4
<D,
7 — (5x2)+(8%x5)+(12x8)+(5x11) _ ™M
o 5+8+12+5 .
-6+ X—
>~ %1_
Step 2 Use Standard deviation (SD) For grouped data S ‘Gi i( —
v
:thi : \W\—&F X =
QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.” > "5,\_'_
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SD-

5L

— 2 —_—
— A [2LGx)
SD =/ 2L&

——

C\/S&)_x\oé
5x1.7°+8x1.3°+12x5.3°+5x1.7°
=\/ o — \/12.65 A
Variance = SD° = 12.65 = R&6 <100
f
Coefficient of Variation (CV) = =— X 100 = @ x 100 é' 'r_'f—
=L
Formula for | Standard deviation (SD)For grouped data T
Standard
deviation -2
— o [ 2LGmx) _
(SD) SD = N where N = Xf
For grouped Or
data 2 — 2
SD =2 — (%)
Questlon%
Determine the SD , Variance & Coefficient of Variation on time spent on homework
— T

each week by students in a high school from the following data:

Time in Hours | 0- [3- |6-8 |9-1 | 121
2 |5 1 4

No. of [ 5 12 |20 |8 4
students

Shift of Origin: If you add or subtract a constant from all data points (shifting the data
set on the number line), the standard deviation does not change.

Change of Scale: If you multiply or divide all data points by a constant (changing the
scale of measurement), the standard deviation will change proportionally.

Combined SD
Example:Let's say we have two groups of data:

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Group 1: n_ = 10, }1 =70, &S =5

Group 2: n,= 15, x, =80, &S =7

Here n,n,areno. of observations a_c &; are AM, S S are SD

To Find combined Standard Deviation K \/_/‘ )

Formula for Combined SD,
jf-z

ns +ns +nd +nd = \

Combined SD =
Tl +7’l

E l({—x & d (x—x)z ?C:‘

x is theeembined mean

Step 1: Find a_cc

- nX, X, 10x70+15%80
c n1+n2 25

Step 2: Find d ‘&d°

di=(z —%) = (70 — 762 = 36
1—(x1—xc>—( —76) =

2
2 (- = 2
d2 =(x2—xc) = (80 — 76) =

Step 3: Apply Combined SD Formula and substitute the values

nsz-i—nsz+ndz+nd2
CombinedSDz\/11 T

n +n
1 2

2 2
. 10Xx5°+15%x7 4+10%x36 +15%x16
Combined SD = \/ oe = 7.96

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”




(a) 4.5 C = 2 %.—_
A & 7 0 ”@ K= ‘ 7
= 925 =7 S =7
\ — ) 7(' 1
N, = =
- ’2:7’ 2 —_— — -
=% |, = S:@ —- |mMST ‘mzsz/"’mldl "'nz_dz—
% e T = N My X
4)’:49(7,'? x_— ﬁ?c‘//;;—/ MNyFTM,
= N TN T o
; ’C_ 2= leoxr« —n—‘f'Oxs;*éoxq—
S Eoo Lox 7€,
- 100
— %QC) \ g \00 ™
> oxk& ™M _ - MRLT
z- / 665‘7‘“\’ o~ legq ™ y P -
Standard The standard deviation (SD) of the first n natural numbers, or the
deviation formula for the standard deviation of any sequence of n consecutive
(SD) of the | natural numbers.
first n T %]{—
natural — | SD of the first n natural numbery = - /nT
numbers
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-

standard deviation of 60 observations are 10 and 2, respective Fmd th ard deviation of the
remaining 40 observations. : % @ == "

Q) The mean and variance of a group of 100 observations are 8 and 9 respectlvely The mean and

Q) If the standard deviation of the first ‘'n" natural numbers is 2, then the value of 'n’ |s
(@) 10

(©)6
(d)5

h — L’r Y
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rtile Deviation (QD) & Coefficient of Quartile Deviation

Quartile
Deviation (QD)

7 "It essentially measures the spread of the[middle half of the datal

It is the average of the distances from the median to the first quartile
(Q1, the 25th percentile) and the third quartile (Q3, the 75th
percentile).

It is particularly useful for.open-ended classifications where you don't
) have detailed data about the lower and upper extremes of the

distribution. &2 —

Formula for
Quartile

Deviation (QDﬁ

Semi- ifoguak
g

= -
QD is also knowmgami—lnterquartile Range)

Q3 - Q1 is called as the inter quartile range
L/

Q3

, Q1 are Third & First Quartile

-,

Coefficient of
Quartile
Deviation

@\3 (Ei\ s

oef ficient of _W x100 = D —x100
—
M is the median = %o M= (Q} ’\"0:\ %\2_741\

N\

=—
Q) Inter Quartile Range is

(a) Half

of Quartile Deviation.

(c) Triple & (Q )
(d) Equal &Y&ZD "; 3/ J

Q) If mean = 5, standard deviation @ median = 5, and quartile deviation = 1.5, then the
, e ———————— —

—

coefficient of quartile deviation equals:

(a) 35
(mé&’p:&'&\ w10 0
d) 32 @Bﬂr \
e
[\/\

_ ﬁ_ =<\0 0 :;3/0\
QA by Nithin R Krishnan- 77 can p&mwmw pass.” —



E’ al"l\/u PO CA Foundation Paper 3 Marathon

ACADEMV

Q) The formula for the range of middle E@tems of a series is:
@ Q3 —
b) Q3 — Q2

(C) 2 1

Q) If the first quartile is 142 and the semi-interquartile range @hen the value of the median is:

(@) 151
a
= & +Q;
i(b)160f ) (i} — ]L\"'Z/ = 2
© 178 \ — =

(d) None of these & &\ — \ g ; = \é
> &2, [g;<2'|' Lf;l

2

Vo

— |1 O

Q) The Q.D. (Quartile Deviation) of 6 numbers 15, 8, 3(_5, 40, 38,411 qua| to:
(a) 125 :&},Q\ 3, 15/36/38 ) &)

- :f'\loh"\:fg\pj

= [\ () Y Nalr =
9133 = ®|—Q( Pt = F =8 4 07D4
37 % « 2H— \ 215 — @X0A5 T

— 3 (73/5 Q‘FWM = \325

=13 «;/ = = &0 ¥ 0T = e

Relationship between SD MD, & QD for Normal or symmetrical distribution
——

Relationship | 2SD = 2.5MD = 3QD }‘L —

between SD, EMD= 2Q
MD, & QD for Note: SD > MD > QD —_ X 7 > D

Normal or e The standard deviation is usually the largest because it
squares the differences from the mean, giving more weight to
extreme values.

e The mean deviation does not square the differences, so it is
typically smaller.

e Finally, the quartile deviation only looks at the middle 50% of
the data, thus excluding any outliers or extreme values, which
usually makes it the smallest of the three.

symmetrical
distribution
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Q) What will be the probable value of mean devia deviation? When @3 = 40 and @; = 15:

(a) 17.50 QD = (Q &\ \RE

(b) 18.75 >
26 MDD = 2RV
(d) None of the above &\GXMQ — 2x\avs
Q) The quartile deviation is: Mmy="1 10//
29=302
(b) 5§ of SD. Ly =
(@) 6 of S.D.

(d) None of these

Q) The approximate ratio of SD, MD, QD is:

et ’tisfv: = 9@: 369

m <D = 625 =\ 25
(d)5:6:7 M') <>’L

Dispersion Relationship in Linear Variables:

Q) The equation of a line is 5 + 2y Z/}Y<‘Mean deviation of ¢ about mean @Calculate mean
i

————

deviation of £ about mean. —

@-2 = >C ——;Zé

© —4 /’Z f?(’— &%gc

(d) None
— 2

—
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W = R—3x

Q) If the variance of z is 5, then find the_variance of 2 — 3z:
@10 SDoe= 7 Y= 2
o> 3p Z =3)5 ‘7/

©5
(d)—13 SP, D, = 3]?)

— I~

Q) If the arithmetic mean and coefficient of variation of  are 10 and@respectively, then the

R

variance of —15 + % will be: S:D%' X :@

(a) 64 - \bs-«ov\ -~ é

wa &V = SP 20 2 9= ‘% =32

(c) 49 L(’O S:D,( X {00 S'j){ ﬂ'—; & P
—

(d) 36 )

Q) If z and y are related as 4 4+ 3y + 11 = 0 and the mean deviation of y is 7.2, then the mean
— —— —
deviation of & is:
(@) 2.70 t )C 5‘
(b) 7.20 /' I = Py 2
(c) 450
— 5_‘ L_\V
e o< =
Q) If z and y are related as 3¢ — 4y = 20 and the quartile deviation of en the quartile

deviation of y is: -

220 =y

(b) 8

# Sriz =Y
)~ q,///
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Q) Which of the following is a relative measure of dispersion?

(a) Range

(b) Mean deviation

(c) Standard deviation
</¥(ci7T_o<=.'ﬂ|C|ent of quartile deviatiomy

Q) If every observation is increased by 7, then:
(a) Standard deviation increased bﬁ’

(b) Mean deviatien-increased by 7
@aﬁected at ? >

(d) Quartile deviation increased by 7

Q) Which of the following is based o aﬁolute deviatiﬁ
(a) Standard deviation

ean deviation

(d) Quartile deviation

<

the observations.

(a) Mean deviation, Range

(b) Mean deviation, Quartile deviation
(c) Range, Standard deviation

(d) Quartile deviation, Standard deviation

Q) is based on all the observations and is based on the central fifty percent of

Chapter 13

Statistics is a branch of mathematics that focuses on the collection, analysis,

interpretation, and presentation of numerical data in a systematic manner.
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Etymology (Word Origin):

* The word "Statistics" is derived from:

o meanlng Statesman.
@ meanmg Political State.

Different Senses of Statistics:

Statistics can be understood in two different ways: Singular Sense and Plural Sense.

1. Statistics i m
—~
* In asingular sense, statistics refers to he science\that provides methods and

techniques for:

ollecting data

e Analyzing data
nterpreting data—%
m a in a meaningful way

2. Statistics in Plural Sense:

® |n a plural sense, statistics refers to numerical statements of facts related to

various fields of study.
* |tinvolves data related to different sectors, such as:
e |t involves data related to different sectors, such as:
® Production / ,O /
® Income /
e Population

® Prices

e Other gconomic and social aspects
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Types of Data

Data is classified into two basi

. Primary Data

2. Scondary Datz

Key Differences Between Primary and Secondary Data
/_\

!> Aspect ( Primary D; @

Source Directly collected Collected from existing records

Accuracy More accurate and reliable Less accurate, depends on source credibility
St Less costly & readily available
—_— - ¢ [Government reports, boLkS%

Examples

Data Classification

Data can be classified into different types based on its nature and how it is collected.

B
. Deﬁnition’@ata that is related to tim‘ez .
e'é over multiple years. ’

¢ Example: Sales data of a company record

—

Geographical) Data

-—-—' i
Definition: Data that is related to a specific loca '

* Example: Weather reports of different cities.

3. Qualitative Data

* Definition: Data that describes characteristics, attributes, or qualities but cannot be measured

numerically.
e Examples:
¢ Knowledge level of a person
* Habits and skills

e Nationality
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4. Quantitative Data (Measurable Data)

e Definition: Data that canze measured numerically. /
I 7

e Examples:

* Marks obtained-in-an-exam

* Height and weight of an individual

e Age of a per:

Key Differences Between Qualitative and Quantitative Data

Feature ‘ Qualitative Data Quantitative Data

Nature Descriptive Measurable
Representation Text-based or categorical Numeric values

Examples Nationality, habits, skills Height, weight, age, marks

Frequency Distribution

Definition:

e A systematic presentation of the values taken by a variable along with their corresponding

frequencies is called a frequency distribution of that variable.
¢ |t helps in organizing raw data into a structured format.
¢ The frequency of a value refers to how many times it occurs in a dataset.

1. Continuous (Grouped) Frequency Distribution

-

a) Inclusive Classes Example

¢ Ininclusive classes, both the lower and upper class limits gfe included.
e ————

¢ Example: If the range is 0-10, a score of 10 belongs to this class.

W G

No. of Students 5
—_—

c—
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b) Exclusive Classes Example

® In exclusive classes, the éower limit is included, ’)ut the]ppeTit is excluded.
A —

e Example: If a score is 20, it falls into the 20-40 category, not 0-20.

[ Marks Range - 0¢20 _@100

No. of Students 8

Key Differences Between Inclusive and Exclusive Classes

Feature ‘ Inclusive Classes Exclusive Classes

Class Limit Inclusion = Both lower & upper limits are included Only the lower limit is included,

upper is excluded

Example of Class 0-10, 11-20, 21-30 0-20, 20-40, 40-60

Interval

Suitability Used for grouped data where clear upper/lower Common in scientific and statistical
limits are needed analysis

2. Discrete Frequency Distribution

® Used for countable values (e.g., number of pets, number of family members).

® Each value occurs individually instead of in a range.

No. of Pets (X) ‘ 0 ‘ 1 2 ‘ 3 ‘ 4

No. of Students (F) 4 9 14 7 5

Terminologies Used in Frequency Distribution

Understanding the key terms in frequency distribution helps in interpreting and organizing statistical
data effectively.
1. Class Interval

® When the range of a dataset is large, it is divided into smaller sub-ranges called class intervals.

e Example: If the dataset ranges from 0 to 100, it can be divided into intervals like 0-20, 20-40, 40-
60, etc.
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2. Class Limit
® Each class interval has two limits:
e Lower Class Limit (LCL): The smallest value in the class.

e Upper Class Limit (UCL): The largest value in the class.

-g. Class Width (Class Lengthi )

e The difference between the class limits of a class interval.

¢ Formula:

Class Width = Upper Class Limit — Lower Class Limit
e Example: In the class 10-20, the width is 20 - 10 = 10.

4. Class Mark (Class Mid-Value) -
== —

e The central value of a class interval.

e Formula:
Lower Limit + Upper Limit
2

e Example: For the class 10-20, the class mark is (10+20)/2 = 15.

Class Mark

5. Class Frequency

e The number of observations in a particular class interval.

¢ Example:
Marks Range Frequency
0-10 5
10-20 | 8

Here, 8 students scored between 10-20, so the frequency is 8.
6. Total Frequency (N)
e The sum of all frequencies in a dataset.

e Formula:

N=fi+lft+tfzt...+ 1
e Example: If frequencies are 5, 8, 12, th 5+ 8+ 12 = 25.

-
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7. Inclusive vs. Exclusive Class Intervals

Type ‘ Definition Example

Inclusive Class Both upper and lower limits are included. 10 - 20 includes 10 and 20.

Interval

Exclusive Class Lower limit is included, but upper limit is 10 - 20 includes 10 but not 20 (20 is in the
Interval excluded. next class).

8. Class Boundaries
e Upper Class Boundary (UCB): The upper limit extended slightly to separate adjacent classes.

¢ Lower Class Boundary (LCB): The lower limit adjusted similarly.

yrequency Density >
- T =T

L/ ¢ The ratio of class frequency to class width.

e Formula:
Frequency Dé(lty B Class Frequency
/ — Class Width
c/ ive Frequency (RFFs
e proportion of a class frequency to the total frequency. /g
¢ Formula: _

Class Frequency

RF = é
Total Frequency 6

o/ RF values range between 0 and T.

C/ 11. Percentage Frequency

* The relative frequency converted to percentage.

( Percentage Frequency = RF' x.)

e Formula:
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Basics Rules for Frequency Distribution
To ensure an effective frequency distribution, certain rules must be followed:

1. Equal Class Lengths:

e As far as possible, class intervals should have equal lengths for consistency in analysis.

2. Unambiguous Definition:

® Each class interval must be clearly defined to avoid confusion.

3. Homogeneous Data:

e The data within the frequency distribution should be of the same type.

4. Mutually Exclusive Classes:

¢ No data value should belong to more than one class interval.

5. Exhaustive Classes:

e The frequency distribution should cover all possible values in the dataset.

Cumulative Frequency

Cumulative frequency represents the running total of frequencies. It is useful for finding medians,

quartiles, and plotting ogives (cumulative frequency graphs).

1. Less Than Cumulative Frequency (LCF)
¢ Definition: It is the cumulative sum of frequencies up to a certain class limit.
¢ Used to find:
® Median and other statistical partitions.
¢ Class boundaries (Upper Class Boundary - UCB).

¢ Final cumulative frequency is N (total number of observations).
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Example Table for LCF

-—

Marks Range Frequency (F) ‘ Less Than Cumulative Frequency (LCF) M (1 ({:l

10 - 20 5~+12@ -0
20 - 30 ﬂ 17 +18/35 ) 2 2
30 - 40 35+ 10 745 ) | &~
40 - 50 @ . 45 + 7C 52 o

. More Than Cumulative Frequency (MCF)

0-10 & 5 =y
aJ

¢ Definition: It is the cumulative sum of frequencies starting from the highest class and moving

downward.
¢ Used for: O - ( O
e QOgive plotting (along with LCF).
e (Class boundaries (Lower Class Boundary - LCB).

® First cumulative frequency is N.

How to Determine the Number of Classes in a Frequency Distribution

When creating a frequency distribution table, the number of classes is determined using either of the

two methods: g—

Method 1: Using Range and Class Length

( i}g 10
/
Number of Classe @ \7_ y 1%

Class Length

ED,
Range = Largest Observation — Smallest Observation ‘f'/

Mo 7] ¢ =\
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Method {ﬁges Rule \ %
- oturges Rute
/l/Number of Classes = 1 + 3.3221log N

= Logarithm of the total number of values
- \

Methods of Data Presentation

Data can be presented in various forms to ensure clarity and ease of analysis. The three main methods

are:

1. Textual Presentation (Descriptive Method)

—

¢ Data is presented in the form of a written explanation.

e Best suited for small datasets or reports.
e Example:
¢ "In 2023, the company's revenue increased by 20% compared to 2022."

2. Tabulation (Data Arranged in Rows & Columns)
® The best method for data presentation.
* Organizes data into structured tables for better understanding.
® Helps in comparison and analysis.

e Example:

[ Year Sales (in million %)

o
e
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3. Diagrammatic (Graphical) Presentation /
o
e The most attractive and easy-to-understand method. ___—

e Uses graphs, charts, and diagrams to present data.

e Common types:

Tabulation

Definition

Tabulation is the systematic arrangement of classified data into rows and columns within a table.
Advantages of Tabular Presentation

Facilitates comparison between different data points.

Simplifies complicated data for better analysis.

Essential for graphical representation (diagrams and charts).

Enables statistical analysis, which is impossible without tables.

Parts of a Table in Tabulation

A well-straetured table consists of four main parts:

ﬁmost part of the table. L \ /\\ &( \

Descrlbeolumns or sub- colu ns

° Iled e Column Heading.

-_— . o ‘o
. Box H
. Thmﬁhe table.
. 7

¢ Includes the caption, column names, and units of measurement.

® The leftmost part of the table.

e Lists row headings (e.g., names, categories).
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\

® The main section where the actual data (numbers, values) are arranged in rows and columns.

(o —
5. Footnote (Optional):
he table,

® |ocated at tlfi)ttom of t

—
\
* Provides ?ource information *r a|¢ missed detailé.

=

1

edions
Diagrammatic presentation refers to the visual representation of statistical data using charts, diagrams,

Diagrammatic Presentation of Data X ’_>¢<

and pictures. It makes data easier to understand, analyze, and compare.
® |t can be:
A g
One-dimensional (e.g., bar charts, line graphs) \/
—::-——--' \~——”””’,——————_
Two-dimensional (e.g., histogr i
—_—

® Three-dimensional (e.g., 3D bar charts, 3D surface plots) /
p——

Types of Diagram?

Here are the different types of graphical data representations:

Y

o Used to show trends over time.

¢ Commonly used for Wopulation growth, and sales trends.
oo

151

waA=mOoxT

(in Lakh Rupees)

107

+ + ’ 4 + + 4
2009 2010 2011 2012 2013 2014 2015

Time

2. Bar Diagram (Bar Chart)
e Represents categorical data with rectangular bars.

e Bars can be vertical or horizontal.

-1

e Example: Number of students in different departments. l l
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PROFIT IN LAKH RUPEES
s
1

s

wn

0 ‘ \
2009 2010 2011 2012 2013 2014 2015
— Time

Types of Bar Graphs & Their Uses

A bar graph is a chart that uses rectangular bars to represent data. The length of each bar is

proportional to the value it represents.

Comparison of Bar Graph Types

’ Type E— J /IJ{ed for . Example
Qualitative data * Favorite sports of students
Vertical Bar Gra Annual sales report
Waph Comparison of multiple datasets Monthly sales of two brands
W Proportions within a whole Budget distribution in a family

3. Pie Chart
e A circular graph that shows proportions.
¢ The entire circle represents 100%, and each slice corresponds to a proportion of the whole.

e Example: Budget allocation in a company.
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Formula for Central Angle

Each segment (category) in a pie chart is represented as a sector with a central angle given by:

< T
% —\ Central Angle\\— (5) x 360

Where: T < Bé ;
' 2C > RES
e 1 = Value of the catego
Stegony Z<
e > &= Total of all values

e 360° represents thm

Uses of Pie Charts

—

Family's monthly budget distribution
Five-year economic planning of a country
Market share comparison

Population distribution by age or region

4. Histogram
e A graphical representation of a frequency distribution.
e Used for continuous data.
e Bars are adjacent (no gaps between them).

¢ Example: Distribution of student marks.

A /70’)00‘

o
1

(=]
1

No. of Students or Frequency
-

=]
1

’.
63 p— 73.50

43.50 53.50 3.
Weight in kgs. (class boundary) ( (Mode = 6630
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olygon

. - -
e Example: Comparing the performance of different groups of students.

46 56 66 76
Weight (Mid-valuc)

6. OgiyesTCamulative Frequency urv.

e A graph used to find median, quartiles, and percentiles.

* Two types: Less than Ogive & More than Ogive.

[
=]
|
i

—

=]
|
I

w
(=]
1
1

®

1@

41 o
o 3,
®
o

Cumulative Frequency

t 0, t QN

4350 4850 53.50 ~ 58.50 6350 68.50 75.50
Weight in kgs. (C Median B)

7. Frequency Curves
e A smooth curve drawn through frequency distribution points.
¢ Used for probability distributions.

e Example: Bell curve (Normal Distribution).
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d

/\
/ \
1. U-Shaped

e Definition: A curve that has a dip in the middle and rise’sat_both ends.

-

® |ndicates:

¢ Two extreme values occur frequently.

¢ Middle values occur less frequently.

Frequency Density

7
Class Boundary

2. Inverted J-Shaped (S-Shaped) Curve

e Definition: A curve that starts high and gradually decreases or an "S" pattern showing slow and

then rapid increase.

® |ndicates:

* More frequent lower values and fewer higher values.

oL
110 o
>

0 I .NI Seih X
60 70 8090 100 110 120 130

3. J-Shaped Curve

e Definition: A curve that starts low and increases steeply.

e |ndicates:

e Rapid growth after a slow start.
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Frequency Density

N
d

Class Boundary

4. Bell-Shaped Curve (Normal Distribution)

e Definition: A symmetrical, peak-centered curve (also called a Gaussian curve).
¢ Indicates:

¢ Data is normally distributed.

¢ Mean, median, and mode are equal.

N
7

Frequency Density

Class Boundary

5. Mixed Curve

e Definition: A curve with multiple peaks and valleys.
¢ Indicates:

e Data is not normally distributed.

® There are multiple sub-groups in the dataset.

Frequency Density

A4

Class Boundary
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" Curve Type Shape Example
U-Shaped Dips in the middle, rises at ends Income distribution
Inverted J-Shaped (S-Shaped) High at start, decreases or curves like "S" Age distribution
Ogive Smooth increasing curve Cumulative exam scores
Bell-Shaped Peak in the center, tapering ends 1Q scores, height distribution
Mixed Curve Irregular pattern with multiple peaks Seasonal sales trends

Q: Out of the following, the one which affects the regression coefficient is

(a) Change of origin only
(b) Change of scale only
(c) Change of scale and origin both

(d) Neither change in origin nor change of scale

Q: Which of the following is not a two-dimensional figure?

(a) Line Diagram
(b) Pie Diagram
(c) Square Diagram

(d) Rectangle Diagram

Q: Less than type and more than type Ogives meet at a point known as:

(a) Mean
(b) Median
(c) Mode
(d) None

Q: Arrange the dimensions of Bar diagram, Cube diagram, Pie diagram in sequence.

(@132
(b)2,1,3
(€2 3,1
d)3,21
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Q: With the help of a histogram, one can find:

(a) Mean

(b) Median

(c) Mode

(d) First Quartile

Q: Nationality of a person is:

(a) Discrete variable
(b) An attribute

(c) Continuous variable
(d) None

Q: If we plot less than and more than type frequency distribution, thenithe graph plotted is

(a) Histogram

(b) Frequency Curve
(c) Ogive

(d) None of these

Q: Using Ogive Curve, we can determine

(@) Median

(b) Quartile

(c) Both (a) and (b)
(d) None.

Q: Mode can be obtained from

(a) Frequency polygon.
(b) Histogram.

(c) Ogive

(d) All of the above.

Q: The data obtained by the internet are

(a) Primary data
(b) Secondary data
(c) Both (a) and (b)
(d) None of these.
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Q: The chronological classification of data is classified on the basis of

(a) Attributes
(b) Area
(c) Time

(d) Class Interval

Q: The frequency of class 20-30 in the following data is

—

| Class 0- 10 10-20 \ 20-30 [ 30-40 40-50

C Cumulative Frequency > @ 34 38
(@5 { k=3

(b) 28

A

(d) 13

Q: The data given below refers to the marks galned by a group of students:

‘ Marks Below Below 20 Below 30 @
No. of Students

The number of students getting mar more than 30 would be?
e

(a) 50

(6) 53 TO_{“Q ;/(%,Xemfs — ﬂg@(ow 20
00 —£5 = 25

T

: Cost of Sugar in a month under the heads raw materials, labour, direct production, and others were
.J — = e —————
2 ) & 23 units respectively. The difference between their central angles for the largest & smallest
- -— ———

: ———— e E—
components of the cost of Sugar is

K> =x = |+ RO T35 TaA>

(b) 72°

() 48° f— @O
S

(d) 56°
- ,-\/‘Aé/ o1 = /N
G600 = =2 < 36C
= x a0

a0 255 4260 & 25260

o x Zm QA b}gq‘i?;ﬁin R Krishnan- 7 cm%aoé/ %«r % 0: q"f
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Q: For data on frequency distribution of weights:
70, 73,49, 57, 55,44, 56, 71, 65, 62, 60, 50, 55 _49_63, and 45
/ \

If we assume class length @ the number Of class intervals woul
@5 @/ %3 - 41—14—
> M s =

(
(7
(d)8
Q: A pie diagram is used to regresent thefollowing dat5>\ é}( = {0 &0 "\‘o'zc{-()"H

Source Custornl/ Excise— ’ Income tax -~ Wealth ta)/
Reven 120 180 180

Theeannal andies inthenied di d th tax respectively.
e centra ang esin ewﬂ Correspon |ng ax an w’es eclive y
é(a) (120°, 90° o?[kC) 260 \0°

(b) (90°, 120°)

. . e
(c) (60°, 120°) _?ofzo

(d) (90°, 60°)

Q: If class interv, 15 - 19, 20 - 24, then the first class is

(@ 10-15

Es-us~p e (45
(c) 10.5 - 15.5
(d)9-15

Q: The following data relates to the marks of a group of students:
—_—

e

: Marks No. of Students
More than 70% 07
More than 60% 18
More than 50% 40
More than 40% 60
More than 30% 75

More than 20%

100 — &40 = é}/
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How many students have got n@han\m%ﬂ)

(b) 82
(c) 40
(d) 53

Q: The number of car accidents in seven days in a Iocaht_yw__nbglm._

' No. of accidents ‘ 0 1|2 ‘? b

Frequency 12 9 11

What will be the number of cases when 4 or more accidents occurred"7
ol ol q

(a) 32

s 4T ATET>
(c)26

(d)18 —

Q: Frequency density Forresponding to class interv;is the ratio of:

p—

(a) Class frequency to the total frequenc
b) Class frequency to the class length ;

(c) Class length to the class frequency

(d) Class frequency to the cumulative frequency

Q: 'Stub’ of a table is the

(a) Left part of the table describing the columns
(b) Right part of the table describing the columns
(c) Right part of the table describing the rows

e ———

[(d) Left part of the table describing the rows

L —

Q: In a graphical representation of data, the largest numerical valuhe smallest numerical value is
25. If the classes desired(are 4, then which class interval is:

_—

(a) 45 =45
> L =%

(c) 20

(d)7.5 N0 n’é Q,Q@%@ —
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Q: There were 200 employees in an office in whiclg 150 were married./fotal male employees wer
out of whicere married. What was the nurrruber of female unmarried employees? 7

e

(a) 30 OO Vggu?
(b) 40 O / \ \ 5‘0 ’
(c) 50
_ M\ ~r
\ - D / \r; |8 o/ 20

Q: A student’s marks in fve subjects 5 SZ S3 S4, and 55 are 86, 79@88 and 89. If we need to draw

a Pie chart to reprew,then what will be the Central angle fm

O
(a) 103.2° N T
(b) 75° _L— < 360 =5

/_
(c) 105.6° 32 —
(d) 94.8°

Q: The suitable formula for computing t?ms intervals is: )

(a) 3.322 logN

(b) 0.322 logN
L
<;QL§;i;;:>

(d) 1-3.322 logN

Sampling

1. Need of Sampling ’r’_\
Sampling is required because:
e In many situations, we want to study g large or infinite population.7

e Practical issues like .}W@y’ and vastness of populatlon make
complete enumeratiogFimpossi o
N———

e Therefore, we select a representative part of the population (sample).

e Using information from the sample, we infer characteristics of the unknown
population.
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2. TermC Populatlo

Population / Universe

e Aggregate of all units i e

e Number of units in population 5 Population Size.
T

e Population may be:

o Finite or Infinite

o Existent or Hypothetical

Types of Population

a) Existent Population
e Consists of real, tangible units.

e Example: Population of lamps produced by a manufacturer.

b) Hypothetical Population
e Does not physically exist, only imagined.
R

e Example: Population of heads when a coin is tossed infinitely.

-_—

——\

~— g

3. Term —W ‘/

e A ubset of populat@selected to represent the entire population.

e Choosing a proper representative sample is very important because inferences
are based only on sample data.

e Number of units in a_sample = Sample Size. /
e Units in sample M /
e Complete list of all(;anling urﬁampling Frame.(

\ \

4. Term — Parameter
e A characteristic of a population (based on all units).

e Inferences are drawn about population parameters using sample observations.

e Examples:

o Population Mean
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o Population Variance

e A statistical measure computed fro

=~
5. Term @ stimato
S
rr<;mple observations. K

e A statistic is a function of sample values.

e If sample values are X Xy X, then:

T = f(xl, X e xn)
e Used to estimate population parameters.

e Examples:

o Sample mean, sample variance, sample proportion.

6 Sampling Fuctuations >
6. Sampling Fluctuati

e Sample statistics vary from one sample to another.

e This variation is called Sampling Fluctuation.
e Occurs because sample units change from sample to sample.
. _—
7. Sampling Distribution, Expectation, and Standard Error ik/

e If we list values of a statistic from all p'ossible samples of'fixed size, we get its
sampling distribution.

e Expectation = Mean of the sampling distribution.

e Standard Error (SE) = Standard deviation of the sampling distribution.

Properties of SE
e Indicates precision of sampling.

e SE is inversely proportional to V(sample size).

/

S — 1, \
LSE — & o

i Th
L__e59)
—_————
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8. Standard Error — Formulas VYl = g .
A. When Statistic is Mean N ZQ
(i) Simple Random Samplmg{ With Reglacemen) (SRS WR)

rSE(x') = (T

(ii) Simple Random Sampling @Vithout Replacem#:t (SRS WOR)

N—n

SE(x") = \f =

B. When Statistic is Proportion
(i) Simple Random Sampling With Replacement (SRS WR)

- SE(p) = /2L

(ii) Simple Random Sampling Without Replacement (SRS WOR)

N—n

SE(p) = pnq N—1
NN

Finite Population Correction (fpc)

_ N—n
fpe =3

Used when sampling is without replacement.

Sample Survey

1. Meaning of Sample Survey
° study of an unkn@based on a
~_representative sam .

e |t answers the question: How can a part of the universe reveal the characteristics

of the whole universe;?_

e This is possible due to the basic principles of sample survey.
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2. Basic Principles of Sample Survey

\A Law of Statistical Regularltys

e |[f a fairly large random sample is selected from a population, theﬁ on average !
the sample wilrpossess the ¢ characteristics of that population.

e Foundation principle for sample representativeness.

etoTs remain constant. *

e This is a consequence of the Law of Statistical Regularity.

@inciplejf Optimization S C'/

e Ensures optimum efficiency at:

o Minimum cost, or
o Maximum output at a given cost.

e Achieved by selecting an appropriate sampling design.

AN

. Principle of Validity /
e A sampling design is yalid only if: ( — N

o It provides unbiased estimates.

o It enables valid tests about population parameters.

e Only probability sampling ensures validity.

| — ~
3. Completetljnumer@

e When every unit of the population is studied, it is called complete enumeration
or census.

—

1 Provides full information, but often impractical)
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4. Preference for Sample Survey over Complete Enumeration
. Speed

e Much faster because only a portion of the population is studied.

.Co
e Cost per unit is higher in sample survey (requires trained personnel).

e But overall cost is lower because fewer units are covered.

S S\

C. Reliabili L(’_@
e More reliable results due to:

o Trained enumerators

1on

-,
o Use of modern techni@
D. Accuracy . 6

e Complete E ton: q E

No sampling error \

non-sampling errorﬁ;occur (recording errors, bias, wrong
. 0 ———
Jnterpretation). —

e Sample Survey:
o Sampling errors exist but can be‘ reduced by: _

ncreasing sample size
o )
Using proper sampling design

(afNon-sampling errors can also be controlled.

N

E. Necessity
e Sampling is mandatory when:

o The process is destructive (e.g., testing bulb lifespan).

\/\J
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o Population is hypothetical (e.g., infinite coin tosses).

—~————

e In such cases, census is impossible.

Note: When population size is small, sampling is not needed.

Errors in Sample Survey & Types of Sampling

1. Errors in Sample Survey

Meaning

e Errors or biases in a survey are defined as the difference between the
population parameter and the value obtained from the sample.

e Since only a part of the population is studied, sampling errors are unavoidable.

A. Sampling Errors
These errors occur only in sample surveys, not in complete enumeration.

1. Errors dGe-to Defective Sampling Design \

e If a non-probabilistic sampling design is used, sampler’s bias or prejudice
affects the results.

2. Errors due(to Substitution >

e Enumerators sometimes replace the selected unit witr(another unit for )
convenience.

e Since sampling design is not strictly followed, this leads to bias.

1
3. Errors from Wrong Choice of Statistic;\

e Incorrect statistic chosen for estlmatlng a population parameter results in wrong
conclusions.

e Example: using mean when median is more appropriate.

4. Variability in the Population
e When population units vary widely, errors may increase.

e Can be reduced by using complex sampling designs:

o| Stratified S i
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o Multistage Sampling \

B. Non-Sampling Errors
These errors occur in both sample surveys and complete enumeration.

Causes of Non-Sampling Errors
e Lapse of memory

———— /
e Ignorance, carelessness

e Biases of enumerators/interviewers
c
e Psychological factors (vanity, preference for certain answers)

— _
e Non-responses from interviewees
e ——

e Wrong measurement of units

——

e Communication gaps

e Incomplete coverage

2. Types of Sampling

Sampling techniques are classified as:

@ability Sampling )
e Each mem population has a known and non-zero probability of being
'\

_selected

e Common types:

o Systematic Sampling (partly
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B Non Probabili
e Units are selected based ¢

w convenience 0

e No known probability of inclusion.

e Also callicmrfposive SamJum:WlEdgement Sampling. )

sampler.

C. Mixed Sampling
e Combines both probability and non-probability elements.

e Systematic sampling often falls under this category.

B 3. Commonly Used Sampling Processes

A. Simple Random Sampling (SRS)

Meaning

Each unit in the population has a@ecﬁon.

Characteristics

e May be with or without replacement.
e Very simple and effective when:
a. Population is not very large
b. Sample size is not very small
c. Population is homogeneous

e Free from sampler’s bias.

e All significance tests are based on SRS theory.

B. Stratified Sampling

Used when the population is large and heterogeneous.

Steps

e Divide population geneous subgro@
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e Select samples from each stratum.

Purpose
1. To represent all sub-populations.

2. To obtain estimates for each stratum as well as the whole population.

3. To reduce variability — increases precision.

Allocations
e Proportional Allocation: Sample sizes in strata proportional to population size.

e Bowley’s Allocation: Variation of proportional allocation.

e Neyman’s Allocation: When strata variances differ significantly; sample sizes
based on population size x standard deviation.

_—
Not advisable when: %é
— Population is small

2. No prior information available

3. No clear differences among population units

C. Multistage Sampling
Used for large, widely spread populations.

Features

e Sampling done in stages (first-stage units — second-stage — third-stage, etc.).
e Large coverage.

e Saves cost and effort.

e More flexible than stratified sampling.

e But usually less accurate than stratified sampling.

D. Systematic Sampling
Sampling at regular intervals after selecting the first unit randomly.

Features
e First unit selected randomly — next units selected at fixed intervals.
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e Partly probability (first unit random) and partly non-probability (subsequent units
fixed-rule).

e Very simple and cost-effective.
e Requires updated sampling frame.

e Drawback: If sampling interval coincides with hidden periodicity in population —
very biased results.

E. Purposive / Judgement Sampling
Meaning
Sampler selects units based on judgment and belief.

Characteristics
e Completely subjective.

e Non-probability method.
e Cannot be used for statistical testing or drawing valid population conclusions.

e Results differ from person to person.

3. Parameter

e A parameter is a characteristic of a population based on all its units.

® Parameters are estimated from sample statistics.
(a) Population Mean (p)
* Represents the average value of a population characteristic.

¢ Formula:

Where:
¢ N = Population size

® x, = Value of the a-th unit in the population
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(b) Population Proportion (P)
* Represents the ratio of units with a particular attribute in the population.

* Formula:

N
I
2|~

Where:

® X = Number of individuals with the attribute
* N = Total population size
(c) Population Variance (¢?)
* Measures the spread of data points in a population.

e Formula:

(d) Population Standard Deviation (o)
® Represents the average deviation from the mean.

¢ Formula:

Sampling Distribution and
Standard Error of a Statistic

1. Concept of Sampling Distribution

* When selecting a sample of fixed size (n) from a population of size (N):

e With Replacement (SRSWR): Total possible samples = N".

* Without Replacement (SRSWOR): Total possible samples = N_C_n

(combinations of N taken n at a time).
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e Sampling Fluctuations:

* The value of a sample statistic (e.g., mean) varies from sample to sample.

® This variation creates a sampling distribution, a probability distribution of
the statistic.

2. Properties of Sampling Distribution

® The mean of the sampling distribution is called Expectation (E).

* The Standard Deviation of the sampling distribution is called the Standard Error
(SE).

* SE measures the precision of a sample statistic.

® SE is inversely proportional to the square root of the sample size (n).

3. Standard Error (SE) Formulas

(a) Standard Error of Mean (SE of x)

1. For Simple Random Sampling With Replacement (SRSWR):

SE(z) = %

2. For Simple Random Sampling Without Replacement (SRSWOR):

i B N —n
SE(m)—\/ﬁx ]

¢ The term V((N-n)/(N-1)) is the finite population correction (fpc).

e If nis very large or N is infinite, the fpc = 1 and can be ignored.
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(b) Standard Error for Proportion (SE of P)

1. For Simple Random Sampling With Replacement (SRSWR):

SE(P) = \/?

2. For Simple Random Sampling Without Replacement (SRSWOR):

PqXN—n
n N -1

SE(P) =

* Where:
¢ P = Sample proportion
¢ g=1-P (Complement of P)
* n = Sample size
4. Importance of Standard Error

* |ndicates precision: Smaller SE means higher precision.
* Helps in hypothesis testing: Used in confidence intervals and significance tests.

* Accounts for finite population effects: The finite population correction (fpc) is

applied for sampling without replacement but can be ignored for very large

populations.
Chapter 17{ Correlatlon ;nMD Cg
. x "E’l t A V4
Correlation Y —> Him talking T 4

Correlation is a statistical tool used to measure and evaluate the extent to which two
variables are related. For example, it helps in understanding how the value of one

variable (e.g., ) changes when there is a change in another variable (e.g., ).

pq T

/(\ /‘\ QA by Nithin R Krishnan e o pes ten yecon abo pess-



E’ al"l\/U PO CA Foundation Paper 3 Marathon

ACADEMV @

P 2

. . I QO
Correlation Coefficient (1)

—

The correlation coefficient () is a statistical measure used to determine the strength

and direction of a linear relationship between two variables.

Key Features:

e |t helps to understand whether there exists a high, moderate, or low degree of

correlation between two variables.

e The value of r ranges between -1 and +1, where:

e 1 = 1: Perfect positive correlation.
e r = —1: Perfect negative correlation.

e 1 = (): No correlation or zero correlation.

Range and Interpretation of 7:

1. Perfect Positive Correlatig

* A unit increase in one variable results in an equal unit increase in the other

variable.

® The data points lie perfectly on a straight, upward-sloping line.
2. Perfect Negative Correlation (r = —1):

* A unit increase in one variable results in an equal unit decrease in the other

variable.
¢ The data points lie perfectly on a straight, downward-sloping line.
3. Low Degree Correlation:

* 0 < r < 0.25: Low degree positive correlation.

e —0.25 < r < 0: Low degree negative correlatio:@\'o‘/\ y.r‘

L o e
7@7}& &7 M:i/\/v\ uw X@w 4 s, ook :L@ZS‘& !
—0% «0“"7 6‘7 0'51\0 oA 1
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4. Moderate Degree Correlation:

e 0.25 < r < 0.75: Moderate degree positive correlation.

e —0.75 < r < —0.25: Moderate degree negative correlation.
5. High Degree Correlation:

e (.75 < r < 1: High degree positive correlation.

e —1 < r < —0.75: High degree negative correlation.

6. Zero Correlation (r = 0):

® No linear relationship exists between the variables.

Significance of Correlation:
e A high correlation (r close to 1 or —1) indicates a strong relationship.
¢ A low correlation (7 near 0) indicates a weak relationship.

¢ The sign of 7 (4 or —) indicates the direction of the relationship.

Spurious Correlation

Definition:

Spurious correlation refers to a statistical relationship between two variables that

appear to be related but lack a direct causal connection. The observed correlation

exists due to coincidence, the influence of a third variable, or data anomalies, rather

than any real association between the variables.

Examples:

1. Age and Height: There might be a correlation between age and height during

childhood due to natural growth. However, for adults, this relationship does not

imply causation. The observed correlation in such cases is incidental.

2. Height and Weight: While taller individuals might weigh more on average, this

does not imply a direct causal relationship. The correlation might result from

other underlying factors such as body composition or health.
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Q) Which of th Ing-i } tion?
(a) Correlation between two variables having no causal relaltiom

(b) Negative correlation

(c) Bad relation between two variables

(d) Very low correlation between two variables

Measures of Correlation

The following are the primary methods used to measure the strength and nature of
the correlation between variables: .

. A R d)
(a) Scatter Diagram (N \

(b) Karl Pearson’s Product-Moment Correlation Coefficient <5'

(c) Spearman’s Rank Correlation Coefficient ( M)
(d) Coefficient of Concurrent Deviations ( )’ﬁ

(a) Scatter Diagram
* A graphical representation of the relationship between two variables.
e Each point on the graph represents an observation.

e Patterns in the points (e.g., upward or downward trends) indicate the type and

strength of the correlation.
* Positive slope: Positive correlation.
* Negative slope: Negative correlation.

¢ Random distribution: No correlation.
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(r=1)

(r=-1)

xr=0)
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YA N&ﬂo‘“d
s .

A 4

(-1 <r<0)

\ 4

(r=0)

Q) Scatter diagram does not help us to:
| bioceiis 2

(a) Find the type of correlation

(b) Identify whether variables are correlated or not

(c) Determine the linear or non-linear correlation

@ Find the numerical value of the correlation coefficient A

Q) Scattered diagram is used to plot:

(a) Quantitative data
(b) Qualitative data
(c) Discrete data

(d) Continuous data

S
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Q) Correlation coefficient between X and Y will be negative when:

— —_—

(a) X and Y are decreasing

( ([j) Xisincreasing, Y Is decreasing 3

(c) X and Y are increasing

(d) None of these

Q) Price and Demand is the example for:

(@) No correlation :? /\\ D J\/
(b) Positive correlation

(lNegative correlation>

(d) None of the above E X X%

i

\\ '

Q) When the correlation coefficient 7 is equal é +Q, all the points in a scatter

diagram would be:
. s

(a) On a straight line directed from upper left to lower rngt

/(Bﬁa straight line directed from lower left to upperLigh}
~\B)nas"a
(c) On a straight line

(d) Both (a) and (b)

Q) The coefficient of correlation between the temperature o ironment and

power consumption is always: /\ /\
(b) Negative

(c) Zero

(d) Equal to 1

—_—

elation is: S‘&mmﬁ' C OL/Q
{ (a) Zero )

(b) Negative
(c) Positive
(d) (a) Or (b)

Q) If the plotted points in a scatter dlagrar(r;%re evenly dlstrlbuted hen the
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(b) Karl Pearson’s Product-Moment Correlation Coefficient (,91': /7
/|
Key Concepts:

1. Definition: It measures the strength and direction of the linear relationship

between two variables. % 4?

2. Linear Relation: If a linear relationship exists\KPCC is the best measure:

s
e |If 7z, = 0, there is no linear relationshi between  and ot— &*%
y p Y. 7L ~

Py = Cov(a:,y) J w‘t"” 3

* 14y Correlation coefficient.

l

e Cov(z,y): Covariance between x and ¥.

v
* 5,8y Standard deviations of x and y, respectively.

Expanded formula: Sw” |
G

. ny zy—(2 )3 y)
¥ Y 22—(X z)2[n Y 12— (X 9)?]

When Deviations Are Taken From the Mean:

gy Where:

oy =
v \/ > dz?-> ] dy?

dx: Deviation of  from its mean (z — Z).

dy: Deviation of y from its mean (y — §).

> dx - dy: Sum of the product of deviations.

> dx?: Sum of squared deviations in z.

Y. dyz: Sum of squared deviations in y.
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Properties of Correlation Coefficient
1. Independence from Units of Measurement:

* The correlation coefficient (r,,) does not depend on the units of
measurement of the variables & and y. For example, whether the variables
are measured in meters, kilograms, or any other unit, the value of 7

remains the same.

2. Shift of Origin and Scale:

([}

7

® The correlation coefficient remain{Lunchanged in magnitudeyhen there is a
- . . . . . \
shift in thé Ol’lC]II-’l (adding or subtracting a constant to the values of  or y).

{
* [timay or rmy__no.r_chj_ng_ejn terms o} sign duk to a change in scale
Ml —

—
(multiplying the values of & or y by a positive or negative constant).

3. Relationship Transformation:

e |fx and u are related kﬂ

are related bffu

<

® The correlation betwee Mremains the same as that between i

inear transformation, equation 1) and

= cy + d (linear transformation, equation 2):

and y if the signs of the constants a and c are the same.

Tuv = Ty

e |f the signs of a and ¢ are different/ the correlation coefficient between

u and v becomes the negative of the correlation coefficient between x

and y:

Ty — —Fzy
Implications:

®* The correlation coefficient is robust to linear transformations, which makes it a

versatile measure to evaluate relationships in datasets where variables are scaled
or shifted.

* The sign of the correlation may flip if the transformations involve a reversal of

signs in the scaling factors.
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Q) If the sum of the product of deviations of x and y series from their means is zero,

then the coefficient of correlation will be
ﬁ =dxqdy = ©

(b) -1
(c) 0 — %&fdﬂ - —

(d) None of these %2Ju)f7—

Al

/ .
Q) The covariance between two variables X and Y nd their variances

36 respectively. Calculate Karl Pearson's coefficient of correlation between them.

(a) 0.82 — oV C"‘ ‘4’) Z L

= T i
(c) 0.01 — 0'QX
(d) 0.09

= O-
Q) The coefficient of correlation betiien two variables x and @ heir % S

covariancg f the variance
— 7
(a%8.048 ‘S)C_::)q =3 .% = 7
(b) 9.0 N C’J' >
oowe = CRIL g = 6
(d) 11.048 Sx oY 33X 5_7
—H.09%
Q) Determine th@n betwe&n@eries: ~S\j =410 A1
’ ’ x Series y Series
No. of items 15 15
Arithmetic Mean 25 18
N
Sum of Squares of Deviations from MeaD 138
Sum of products of Deviations of x and y series from Mean =122 |2 2
(a) -0.89 ﬁ — | 3’6 édﬂ -
) 0.89
(c) 0.69 é&x &:j = QX 5|
(d) -0.69 \ A

then the standard deviation of y is: (OVC7{’ y)f}é

A\~ 4

A= ,_Z,&w// 7\% T
QA by Nithin R Krishnan- IW\%WM O
/ /

>



Q) What is the coefficient of correlation from the following data?
X 1. 2 . 3 - 4 - s

y 5 4 3 2 6 .
M gomamt 2xezM axzrd DX6

@ =) = ‘{Béo O

(b) -0.75 = == _ < RO —
() 085 = =5 X E0 M A
(d) 0.82 = D = O

v MRS

Q) For the set of observations {(1, 2), (2, 5),(3,7), (4,8), (5,10)}, t’hf value of

—

(b) 0.655 , = = S5
(c) 0.525 |xA M

st MC
R*H9 M
%1%
L XA N

Karl Pearson's coeffici ation is approximately given by: N 2 =y =
x[r\&] 2\ EAY=N\5 = ‘jm

(a) 0.755 Pi\’_ﬁg{%k Y, 2 =4

v RP (B J=a% 237

=

22
D

=7 b
% KIgMm
Q) may be defined as the ratio of covariance between the two variables to the

product of the standard deviations of the two variables.

(a) Scatter diagram %

£

[ (b) Karl Pearson's correlation coefficienb §7 Q%
(c) Spearman's correlation coefficient

(d) Coefficient of concurrent deviations

Nature of Correlation (r) from Linear Equation

Concept:
The relationship between two variables & and ¥y in the form of a linear equation
ax + by + ¢ = 0 can help determine whether the correlation between z and y is

perfect positive or perfect negative.
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Key Points:
1. Perfect Positive Correlation:

¢ [fincreasing the value of  causes ¥ to increase, the correlation is perfect

positive.

e This happens when the signs of a and b are similar (both positive or both

negative).

2. Perfect Negative Correlation:

* |[fincreasing the value of & causes y to decrease, the correlation is perfect

negative.

* This happens when the signs of a and b are opposite (one positive and one

negative).
Shortcut Rule:

e If the signs of x and y in the equation y = a + bx are the same, the

correlation is perfect positive.

¢ |If the signs are different, the correlation is perfect negative.

Q) If the correlation coefficient betwee‘  and )y is 7, then betweel:} = ””1—_05 >nd

V= —y;7 is:

V= 25—

g, Y
Tj
9% ) : 5>¢ t1 0

-5+ A

() Spearman s Rank Correlation Coefficient -
="

]
Spearman’s rank correlation coefficient (7,.) is a non-parametric measure used to

assess the strength and direction of the association between two variables. Instead of

using raw data, it uses ranks assigned to the data values.

NS
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Key Uses:
1. Measures agreement or disagreement between variables.

2. Especially useful for ordinal data or when the relationship is monotonic (but not

necessarily linear).

3. Easy to compute compared to Karl Pearson's correlation coefficient.

Formula for r,.:

1. With Ties:
S

, 6§Zd2+@‘{2‘t )
= n3 —n

3" d2/Sum of the squared rank differences.

= (zr — yr)?, where z and yp are the ranks of variables z and .

e {: Length of the tie. (*/Z-

e n: Number of observations.

2. Without Ties: m%/ )
SO
Ty = i | g - M
=ye
— — Of/
e The term for tie correction (Z 75 ) Is omitted.
vad
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This happens when one variable's ranks are in exactly the opposite order to

the other variable's ranks.

e Example: If Variable X has ranks [1, 2, 3, 4] and Variable Y has ranks [4, 3, 2, 1],
the rank correlation coefficient () will be -1, indicating a perfect negative

correlation.

2. The Association Between the Two Variables Need Not Be Linear:

¢ Unlike Pearson's correlation coefficient, Spearman'’s rank correlation
coefficient does not require the relationship between the two variables to be

linear.

e |t only measures the degree of monotonic association (a consistent direction
of increase or decrease) between variables.
3. The Sum of the Rank Differences Will Always Be Zero:

¢ In ranking, when you calculate the differences in ranks (d; = £ — yg), the

sum of these differences across all observations will always be zero.

¢ Mathematically, Y d; = 0. This is because ranks are assigned relative to the
same set of observations, and any increase in one rank is offset by a

corresponding decrease in another.

Q) Ranks of ng=eSaimmmetasistics by two judges are in|reverse order. T kuen find the

value of Spearman rank correlation coefficient.
\W

(b) 0

(@1

(d) 0.75

—_—
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Q) If the rank correlati

for a group of student

ion ioefﬁcuent between marks in Management and Mathematics

nd the sum of the squares of the difference in ranks is
———

&

ol 16 A

66 hen what is the number of students in the group? — )
(= L a® Al =0K .
—_— ?/ f\ .
(10>’ AN,= — A o wt v
— M on !
(© 11 N é y é‘ Oe\’(
d) 12 — 66X
(d) 06t =\ T
Q) The ranks of five participants given by two judges ére: J{\l;- 49’
Participants ‘ A ’ B ‘ C ‘ D ‘ E
Judge 1 1 2 3 4 5
Judge 2 2 5 4 3 1
Rank correlation coefficient between ranks will be: M,_\_
(@)1 3(; \'— 64& Z& P G X = (V’\‘A ‘V\@
(b) 0 " - UK M G
% \ -3~ '
Q@ = 0% 0 “‘;/\,C:m" — \2

|
Q) When each individual gets the exactly opposite rank by the two judges, then tP:\;
rank correlation will be
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Q) In a beauty contest, there wer@ompetitors Ranks of these candidates are

assigned by tw0Judges A and B. The sum of squares of dlfferences of rank 4)The

value of rank correlatlon is: _ _ 6 2&
(2) 0.70 A ’?,/:

0.80 = \ - exq—q
e, 340

(d) 0.60

Q) Rank correlation coefficient lies between:

(@) 0to1

1)) —1to+1 incIuW)
O —1to0

(d) Both

(d) Coefficient of Concurrent Deviations
— e EE

The Coefficient of Concurrent Deviation is one of the simplest methods to measure

the relationship between two variables when we are not concerned about their

magnitude but only about their direction of change. Here's the explanation:
Key Points:
1. Concept:

e The method focuses on whether the two variables increase or decrease

together, disregarding the magnitude of change.

¢ A positive sign is assigned if the value is increasing compared to the

previous value.

* A negative sign is assigned if the value is decreasing compared to the

previous value.

* An equal sign (=) is assigned if there is no change.

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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2. Concurrent Deviations:

e |f the signs of deviations for both variables (X and Y) are the same, it is called

a concurrent deviation.

* For example, if both variables increase or decrease simultaneously, their

deviations are concurrent.

Formula:

Where:

* ¢: Number of Loncurrent deviations [when signs match for X and Y).
- 7

* m: Total number of pairs of deviations (m = n — 1).

B

e n: Total number of observations.
How to Use:
1. Count Concurrent Deviations:

® Check the direction of change for each observation pair and count the

instances where X and Y have the same direction (both increase or decrease).

* Assign c as the count of such concurrent deviations.
2. Substitute Values:

¢ Calculatem =n — 1. )/\5 7
e Substitute ¢ and m into the formula.

Interpret Sign:

IS gosmve the sign of rc@
if e — negatlve the sign of 74 is negative.

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Interpretation:

* 7.4 = 1: Perfect positive correlation (both variables consistently change in the

same direction).
r.d = —1: Perfect negative correlation (one variable increases while the other
decreases).

* 7.4 = 0: No correlation between the variables.

Note:

® This method is less precise compared to Pearson's or Spearman'’s correlation

coefficients.

It is mostly used for quick or preliminary analysis where only the direction of

change matters. SN N\ o= T\
\
L7 % | Q) If the concurrent coefficient is %f and the sum of deviationor n pairs of
:—0'51’1} 1 ; — —
—=— gata, what is the value @@ C = é YY) — ? |
—n A\
3 k] (@9 A= ?c/frr_\_. N ;_)\_7//\/
== | ()8 ™ JZ, ]
—_— Y /D ‘f
/Ci(c)mf);)ﬁcin;‘ \(;_ 3
- > o
d) 11 i “n = — Lkt
@ —TE=nt = W =05t = 5mf—m"
-\ n="'
Q) Find the coefF cient WCuWeVlWor the d}at,glven / /
Year 2015 ‘ 2016 ‘ 2017 ‘ 2018 ‘ 2019 ’ 2020
Demand 60/—»65/N /—\ 70 KNGS
Supply 50
A (@) 0.447 AY -
~ —_— c-'-é
(b) 0.500 — - N
(c) 0.400 ~ ﬁ

(d) 0.600
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Q) The number of concurrent deviations for thel10 pairs Z)f observations ind the

coefficient of concurrent deviation. U= \0 JYN — q
(@) —3 C =4
3 To a
©0 =T |QC—" = |8 ~
(d) 0.5 N\ q
Probable Error (PE): — ) 3 ’_3
¢ Definition: It is used to determlniihe limits of the correlation coefﬂaentj
e Formula: L
PE =(). 6745 (
Where:

e 7: Correlation coefficient

* Properties:

* PE is never negative.

e |fr < PEFE, there is no significant correlation.

Standard Error (SE):

e Definition: It provides an extended range for the probable error.

* Formula:

AN

(SE — 1.5PE \

— ——
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Significant Value of 7:

¢ 7 issaid to be significant if:

r>6x PE

Coefficient of Determination (r2): 7\5 jL

e Definition: Represents the proportion of explained variation in the dependent

variable.

e Value: The square of the correlation coefficient, r2.
Coefficient of Non-Determination:

1—7?

* Definition: Represents the unexplained variation. %6
e Formula: / VX

: el I} .
Q) Find the probable error |f@and n=

(a) 0.6745 ¥ E=0.614%
.

(c) 0.5287
(d) None

Q) A relationship rP=1-— 200 is not possible.

‘ o= \/,EOZD

(b) False -90

(c) Both / — 0" ééé (7('

d) N

o T
- o)
A 3n‘oi
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Q) The coefficient of determination is defined by the farmula:

——
unexplained variance

2 e Y
(@7r" = 1 total variance
2 __ explained variance
(b) = total variance

~0) Both (a) and (b)

(d) None

Q) If r = 0.6, then the coefficient of non-determination will be:
=

(a) 0.40 2
(b) -0.60 | — ¢
0.36 =

0. ; \/" O 'b

d) 0.64 .
a9 — O 64

P —
Q) If r = 0.6, then the coefficient of determination is:
— —

(a) 0.4 —_ o6

(b) -0.6 Tt =
/C@ — 0" 256

(d) 0.64

N

/ . .
Regression Anm

* Purpose: To find a linear relationship between two variables using the least

squares method. This helps predict the value of one variable based on the value

of apother.

—

o 3

\ o7 _
/s
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Regression Line of y on x: @? 0\* @\/ -b'@
. Formula:@ O\V b)( Z
¢ Use: To determine the probable valueﬁis known.
* Explanation:
e Comparable to the equation of a straight line: y = mx + c.
e b = 1S the slope (rate of change of y with respect to x). 7(/;) ) ~2:

* ais they intercept. @( == _0\//_
< Sk~

e (Calculation o )

@ L5 _nyzy— (Ce)(Xy)
Sy ny. x?— () 2)?

e 7r: Correlation coefficient.

® S84, 8y Standard deviations of x and y.

* Note: The slope of the x-axis is zero.

Regression Line of x on y:
* Formulaaz =a+byy -y
® Use: To determine the probable value of £ when ¥y is known.
* Explanation:

* by is the slope (rate of change of  with respect to ).

* Calculation of byy:

g s _nYay—(Cn)(Xy)
T R e

e
— CoN ()

b
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Key Notes:

1. Regression lines represent the line of best fit.

2. Regression coefficients (by, and b,,): -4 y b,tjbﬂ"

bxy”
\ L
® They are derived from the correlation coefficient (). .\m‘,% =% ’)L"{?’

-

\\

* The regression coefficients are proportional to 7 and the ratio of standard = \

dewahons@/)’%g

3: by by = 2, which shows the relationship between both regression

coefficients and the correlation coefficient.

Properties of Regression Coefficients:

1. Effect of Origin and Scale:
’1
* Regression coefficienty remain unchangefd when the_oM

(additive constant).

* Regression coefﬁci the scale (multiplicative constant) is
—
altered.

MY F—— : _ z—a _ Y-
* If transformations u = =3~ and v = T are applied:

d

buv —b
b

Finding Regression Line of  on z:

* When regression coefficients by, by, and means Z, ¥ are given:

® The regression equation of y on Z is:

(Y —9) = bye(z — )

® This is useful when we want to predict y based on the values of x.

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Relationship Between Regression Coefficients and Correlation

Coefficient:

1. Correlation Coefficient as the Geometric Mean:

e The correlation coefficient () is the geometric mean (GM) of the two

regression coefficients b,,, and b ,:

r =y /by bye

2. Sign of r:
® 7 is positive (+) if b a ar%
e 7 is negative (—) if b and b, are negative.
Key Notes:

1. Regression coefficients indicate the slope or the rate of change of one variable

with respect to another.

2. The correlation coefficient measures the strength and direction of the linear

relationship between two variables.

3. While regression coefficients are directional (dependent on which variable is
independent or dependent), the correlation coefficient is symmetrical and

remains the same regardless of the choice of z or y.

Finding 7 When Regression Lines Are Given

Procedure:

1. Assumption:
* Assume one regression line represents y on , givenby y = a + by, -

* Assume the other regression line represents & on y, given by £ = a + by, - y.

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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2. Determine Regression Coefficients:
e Compute by, and by, from the respective regression equations.
3. Calculate Correlation Coefficient 7:

e Use the formula:

7= i B = By b
T ond Dy
4. Verify Assumptions: % b?[j m&;\iﬁo/jv‘t

* If r lies within the valid range [—1, 1], the assumptions are correct.

¢ |f not, reverse the assumptions:

Point of Intersection of Regression Lines

—&Q The point where the regression lines intersect represents tg;mm and y:
—_— -l——’
7éalue of  Based on the Angle Between Regression Lines
1 /

. Orthogonal Regression Lines (90°):

¢ |f the angle between regression lines'is 90dicating no correlation.

2. Coincident or Identical Regressmn Lines:

e |[fthe regre55|(angl|cat|n perfect positive negatlve

correlation.

J’\/
__—-\ L

\
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Key Notes:
1. The relationship between 7 and the slopes by, b,, depends on their product.
2. 7 = 0 represents no linear relationship, while 7 = -1 represents a perfect linear relationship.

3. Intersection points of regression lines provide insights into central tendencies of the data.

Q: The two regression equations are: n= - )f
a7 ¢ = == =
@Q +18_0 %)( { (—|'|6
_m+,2y—)25—0 bxy = = w%;h r,7
Find the value of y if z = 9. 0""’ °

’O ‘S \(jon')(

) Ctay - 95
S0 PN ke x=

012 an T 49"

q‘ "T &\V) ‘;')‘:j - | 6 = g //,/
Q: Which of the following regression equﬁ\tdions represent the regression line o({o?\
: n X

X 7_(‘oﬂj U0 b'a?c _

Tz +2y+15= @2z + 5y +10 =0

' 5"‘”" < ' oN? C
@7z+2y+15=0 A;%*&@ A% e 9 =
; i By =
(c) Both (a) and (b) )& RIS

(d) None of these 9;« _ )%g/; A5

Q: The two regression lines are 7z — 3y — 18 = 0 and 4z — y — 11 = 0. Find the
values of by, and by, \‘j 2

o4 SN0
(d) None of these.
I = )E x\l —= o0 :F‘éj

V\O
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Q: of the regression coefficients is greater than the dorrelation coefficient~

(a) Combined mean CE/( > x_
(b) Harmonic mean A 7
(c) Geometric mean

(d) Arithmetic mean

Q: Regression coefficients are

(a) dependent on the change of origin and of scale.
(b) independent of both change of origin and of scale.
(c) dependent on the change of origin but not of scale. N

~(d) independent of the change of origin but not of scale)

SN—

<

Q: For a bivariate data, two lines of regression are

| 40z — 18y = 214 and 8x — 10y + 66 = 0, then find the values of z and .

(a) 17 and 13 §,.195’((M<C o@’ﬂonf on @VM’“

©19and-17 /1y 3 - | EXIF =R c’
(d)-13 and 17 &)W;&M\’

Q: Out of the following, which one affects the regression coefficient?

(a) Change of origin only
(b) Change of scale only
(c) Change of scale & origin both

(d) Neither change of origin nor change of scale

@ 0«7]"(0“@ W =V> U 8>< },mxla—%

—_—
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Q: For a bivariate data, the lines of regression of Y on X, and éf X on l{' are

_respectively

2 5Y X =35a ) Ahen the correlation coefficient 7 is equal to:
OoN 7D K C ®" -
G o3 7o Yoy o
-oz\by ==Y =04 J \ O
(©) 05 x5 Zirn | = O3
(d) -0.5 N= )00 \ —

v

Q: If 2 variables ar? uncorrelated) their regression lines are:
e

(a) Parallel j’k A O

—b) Perpendicular =

(c) Coincident

(d) Inclined at 45 degrees.

Q: Two regression lines for a bivariate data are:
22— 5y +6=0and 5z —4y +3 = 0.
Then the coefficient of correlation should be:
(a) —_25@
(b) 2

+24/2
(¢ 1242
(d) Y2

-_—
Q: If the mean of the two variables ar@)respectively, then the

equation of the two regression lines are ____. — — \
7& 2 ‘é

@bz +Ty—22=0, 6z+2y—20=0> 1~ 2= C
b)bx +Ty—22=0, 6x+2y+20=0 "9%}):’7/,9/0 = |&
O5z+Ty+22=0, 6z+2y—-20=0 O

dbr+Ty+22=0, 6x+2y+20=0

\I
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Q: Two regression equations are as follows:

Regression equation of  on y: 5z — y = 22

Regression equation of y on x: 64 — 45y = 24 H %
What will be the mean b]@m NV \
@ =8,5=6 @ W
A& =0Y= WA p— S’

6
/@E 6x_6,g£22’
8

Q: The two lines of regression become identical when

@r=1
or=1 T |

—
Qr=0

4 (d) (a) or (b)

—

Q: The two regression lines passing through

(a) Represent me
(b) Represent S.Ds
() (a) and (b)

(d) None of these.

Q: Out of the following, the one which affects the regression coefficient is

(a) Change of origin only

/ﬁ)ﬁ}e of scale orD

(c) Change of scale and origin both

(d) Neither change in origin nor change of scale
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-
N Q: If the Regression coefficient (ryz) of y on x is greater than unity, then the other

Regression coefficient (7,) of x ony is:

E ?a) Less than 0;-5

(b) Greater than one
(c) Equal to one

(d) Equal to zero

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Chapter 4: Mathematics of Finance /

Time Value of Money

Money's value changes over time.

Money received in the future is worth less than money received today.
Today's money is more valuable than future money.

Investors prefer to get money now rather than later.

Delaying payments means paying extra, called interest.

W T o L

Interest is the extra money paid by a borrower to a lender for using their money.

If you borrow (or lend) 50,000 for a year and pay (or receive) 355,000, the 5,000

difference is the interest.

e Y

e The principal is the original amount of money lent or borrowed.

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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¢ The accumulated amount is the total of the principal plus earned interest.

Accumulated Amount (or Balance) A

e |f you deposit 350,000 at 5% interest for a year, you earn 32,500 in interest.

e After one year, the accumulated amount is 52,500 (principal + interest).

Basic Understanding of Accumulated Amount/er;ﬁalance

i __
e Formulg: A = Principal + lnter%_\ o] CL

¢ |[nterest Types:

¢ Simple Interest: Interest is calculated on the principal amount only.

e Compound Interest: Interest is calculated on the principal amount and any

previously earned interest.

Simple Interest

Definition

Simple interest is the additional money paid for using somebody else's money

(principal) over a period of time at a simple rate.

Simple Interest (Sl) = ( /‘— R /

P Hy%l
100

Where:
e P = Principal amount

e R = Rate of interest per annum

® T =Time period in years
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Amount(A) =P + ST

Px RxT
P
T 100

Amount(4) =

Basic Questions on Simple Interest (SI)

Type 1:

To find Simple Interest (SI) and Amount (A) when Principal (P), Time (T), and Rate (R)
are given.

Type 2:
To find Principal (P) when Amount (A), Time (T), and Rate (R) are given.
Type 3:

a) To find Rate (R) when Amount (A), Principal (P), and Time (T) are given.
b) To find Time (T) when Amount (A), Principal (P), and Rate (R) are given.

Q) Simple interest oor 5 months at 16% p.a. is:
(f @<13333_> T= S ?, K000 R= 15/,

/

(b) T133.26
(c) 134.00 T K /
(d) T132.09 J, ? . 7< 2 < \6
= lye~ = 0
Ka\m"'\.&?x \%m.a"‘ d"(’L /
|
feo™ T IT —
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Q) How much investment is required to yield an annual income c& ?4205a5

simple interest:

(a) 6,000 ‘/)’
(b) 6,420 ? TQ ‘/ — S L

(c) 5,580

(d) T5,000 (J(g O - 00 @,
0‘75
QQ{*or\ Hi e

Q) If a simple interest on a sum of money at 6% p.a. fo@ars is equal to twice the

— p— -
simple interest or{another su& for 9 years at 5% p.a., the ratio will be:
—_— P——

(@2:15 SI‘ — 025""

(b)7:15 _a\A

d)1:7
@xFrl = AxC= V<7
?\ _ W" X ,L\’

— —

. = x 6 —

Q) An amount is lent at R% simple interest u@ ears, and the simple interest

—
—

amount was one-fourth of the principal amount. Then R is

ST=17
l,‘—

(b) 6

(c) 5 3
(d) 62 \R T K - /‘-\%
100 “F
FLI = 10
QA by Nithin R Krishnan- 7/, ::‘;m then ysu can alss pass.”
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Q) In 5|mgle interest, if the principal is 2,000 and the rate and time are the roots of

the equation quwm = '\

22 —@v 4+30=0 M
then the simple interest is: 7C (SW %moh) o ’WC(B

(a) T500 R—= o Y= -

ﬁ §£ ;QTR/

(d) 800 — Q000 X 67(6 /

Type 4 — &0 C//

When two amounts, given in terms of the principal, along with the time for the first

case are provided, the objective is to determine the time for the second case.

Q) A certain money doubles itself i@uhen deposited on simple interest. It

would triple itself in: 6 (r = o%au—\ A
a2y |00 zx = > K00
— —

(b) 15 years € A

(c) 25 years _r 7

(d) 30 years \OO _/__> 20 O
ST -ew

/(/S)Ly \

—F O X\0
<L, = —2,0/7; 20_
- >
Q) A certain sum of money doubles itself in 6 years as per Simple Interest (Sl). In what
time will it becommes of’ritselfz3 /"—7; (¥ ‘ 200 é
W2 Q e 2Y9E K
A) 12 years ‘OO §$¢(£ X0 00
B) 18 years l/‘? — \2
C) 24 years —
100255V 400

D) 30 years Sl /_3(70
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G

When two amounts (in terms of Rs) and their respective time durations are given, the

Type 5

objective is to determine the principal (P) and the simple interest (SI) rate per annum.

oA
- = 96 <o =4
_ 2585 fgfﬂf | K e

’ / s =
Q) The certain sum of money became X692 in 2 years and X800 in 5 years. Then the

_— —_—

principal amount is:

?iﬂ—) a2 —go°

D
(a) X520
(b) X620 N
(c) X720 %ﬂo’ 1
(d) X820 S00 — £9 2
m /
/— [ ?( 3
— =c
e

? A /)’%5/)—)
@&O

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”

o ox = e
Sl rate per annum = S”or# x 100 \O S’T/_%\ o<
—
—— QR==—2"
Q) What is the rate of simple interest if a sum of money amounts to 32,784 in 4 years
and %2,688 in 3 years?
(a) 1% p.a. 2 & gg_@&q_gq |3(ol\ =T
ompa> = X6 > T
9 - — ::8 Lr - &65/8
(c) 5% p-a. = X T 7%
(d) 8% p.a. \
Gy ST, =96
Z=
— T><SI \
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oot o7
R 0 /" Zo00 #7

When the simple interest (SI) rate per annum varies for different years, the total Sl is

calculated as follows: ‘/\O_'(\’C’Q S/L

(i) When the principal is the same

Total SI = 150 ('R, + TR, + T3R5 +....)

(ii) When the principal amounts are different

PTiR+ PT,R + ...

Total SI =
otal S 100

f a money is deposited at 4% per annum, 1/2 of a money is deposited at 5%
—

per annum, and the remaining at the rate of 6%. If the total interest gained i

find the deposit amount. (0n Hit

(a) 14,000 % ,ed(—op\ @\nu(yrz& = \u-000 T (;T%:

(b) 215,500

(c) 212,800 3\7 \

(d) 214,500 ?L
? =

A R
—2000 (Zu 5 /.

\) \\

Type 7

To find the time (T) when an amount (in terms of principal, P) and the simple interest

(SI) rate per annum are given, use the following formula:

Total SI rate”
W

>

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) In how much time does a sum of amount double at simple interest at a 12.5% rate?

7 Q//- \o ";-
(a) 7 years \OO _f9 &00
(b) 8 years S_L;— 00
(c) 9 years
(d) 10 years '/\_; \ 00 — gaf_a)"/B
i

\&D

Q) In how many years will a sum of money becom_Lour%;at 12% p.a. simple
interest? ?’Ec( 2/ . O
\00 ——2, °

ST=200

(a) 18 years
(b) 21 years

(> T=202 = 22—

R
(d) 28 years \ Z —

EXTRA QUESTIONS

Q) A man invests an amount of ¥15,860 in the names ofbe's three sons A, B, and C in
such a way that they get the same interest after_'2, 3,Land 43 years respectively. If the

rate of interehen the ratio of the amount invested in the name of A, B, and
Cis: Sl‘l;SIL:—S%

(b)3:4:6

(©30:12:5 ?}x — f\?L7<_3 :?BXUV

—EEADS ?\T‘W—; 24y =Y Tﬁﬂ

(d) None of the above

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) A farmer borrowat the rate v‘@ imple interest per annum. At the

end of 4 years, he deared this account by paying 34,000 and a cow. The cost of the

o p-3000 €= \57 . T= &
(a) %1,000

. . w
(b) 1,200 A= 4000 1 <o

(c) ¥1,550 _ + TR D)
éwéo ;ng(, 2600 (\ 106 )

Cow = 5760 - 4009

= (707
Compound Interest 1000 \07. )000 100 ;é
o &5 — '8
Definition \© e

Compound interest is the interest calculated on the initial principal and also on the

accumulated interest of previous periods. This means that interest is earned on both

the initial principal and the interest that has been added to it over time.

Formula for Amount (A) in Compound Interest

[A=Pa+ip| 1000

Where: _ -T (O/
@= 107 + 10 7~
¢ A = Final Amount @'i;o/ +10 / .
A= 02—
e P = Principal

e 3 = Rate of interest per period

e 7. = Number of periods

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Formula for Compound Interest (Cl)
ﬁlzP[(1+i)“—1] 7

e P - Principal amount

Where:

e 4 — Interest rate (as a decimal or fractional value)

e 7. = Number of compounding periods or conversion periods

Types of Compoundings & Corresponding Conversions

(i) Annual (Yearly) Compounding

—

e Principal (P) changes once in a year.

Z?z Number of years ™

L% 4 = interest mte per

(ii) Semi-Annual (Half-Yearly) Compounding

e Principal (P) changes twice in a year.

e 1 =f 2X Number of years
@ Interest rate per annum
2

(iii) Quarterly Compounding
. ol i

e Principal (P) changes four times in a year.

o n =4x Numberof years L‘r/\
~ @erest rate p@
- 4

—

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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(iv) Monthly Compounding
P B -

e Principal (P) changestwelve times in a year.

(v) Daily Compounding
¢ Principal (P) changes daily.

. g e
o/n,:365>< Number of years (assuming 365 days in a year) —~

T Interest rate per annuh

365

Type 1: Problems on Compound Interest (Cl) and Amount (A)

This section deals with solving various types of problems related to Compound Interest (Cl) and the
Final Amount (A) accumulated over time. The problems typically involve calculations based on the

compound interest formula and understanding different compounding periods.

Q) If compound interest on any sum at the rate of 5% for two years is ¥512.50,\then the sum would

—

be: n
(a) 33,000 Li — \/k- d\) - \/>
(b) 4,000

G E) |
(d)%e,ooolly/‘p2 5 — ? <Q|O )-—— \

o X — —\

TaN

———

XE)L-§

= 5090

——

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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£

Q) If ?10 000 is invested - er year compounded quarterly, then the value of the investment after

2 years is:

(g2 - g0z

(give = 1.171659) 7 T —
400

(a) T11,716.59 o — k< > = <

(b) 310,716.59

(c) ¥117.1659 /l_ — f(\”"}\ \’\: \&)OO 602)

(d) None of the above

_ — Hf'r\,( 1:67

Q) The sum invested at 4% per annum compounded semi-annually amounts tat the end of

one year. The sum is:

(a) ¥7,000 o A=0 (Q%U\) > J\:i’o'

(b) 37,500 K00

(c) X7,225 N ;&;qlf‘_'

(d) %8,000 303 — 'P (\ 0L>
= X F50]

02X = T
=4500

(a) 31,488.40 @/_ a’)‘?—_ _ l\ IN
’Z— / /

Q) Mr. X bought an electronic item for ¥1,000. What would be the future value of the same item after

2 years, if the value is compounded semi-annually gt 22% per annum?
- — N——

0
(c) 32,008.07

(d) %2,200.00 ) — Q\XL — £+

On Caﬂu»i@/&ax |
000 1)1/ A1y

)/

. %LO}

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) If in two years' time a principal of ¥100 amounts to ¥121 when the interest at the rate of r% is

compounded annually, then the value of r will be:

(a) 10.5
(b) 10%
(c) 15
(d) 14
//
Q) At what % rate of compound interest (C.1) will a sum of money become 16 times in four years, if

—_——
interest is being calculated compounding annually:

a)r=100% ?
gty
e8] sfton HiT
N (R R ko
(

~ 100 /-

=100 7

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Type 2: Finding A When P and Different Interest Rates for Different Years Are
Given

In some cases, the interest rate varies from year to year instead of remaining constant throughout the
investment period. To calculate the final amount (A) when different interest rates apply for different

years, we use the following formula:

Formula:

A=P+i)(1+i2)(1+13)...(1+4n)
Where:

e A = Final amount
¢ P = Principal amount (initial investment)
* %y,%9,%3,... = Interest rates for each corresponding year (expressed as decimals)

e n = Total number of years

—9

Q) How much will 25,000 amount to in 2 years at compound interest if the rates for the successive

years arer year?
(o Q5060

(b) 27,000

(c) 227,500 ,k— L‘, ya

(d) 27,900 .
+5 /-
— O
= XS

Q) What will be the population after 3 3 years when the present population is 25,000 and the

population increases at the rate of 3% in | year, at 4% in |l year, and at 5% in lll year?

(b) 329,118 OP@ OZD

(c) ?27,1000 /
(d) 330,000 '
-v 41

+5 /-

oI n/z- '
/. —
S ™ NS

|oo,0, /- QA by Nithin R Krishnan- 7¢ ey can pass. then abss pass”
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T

(a) 81,02;3
(:)) 79,856 40 O 0

Q) The present population of a town is 70,000. If it grows at 4%, 5%, and 6% per annum for the 1st,
2nd, and 3rd years respectively, then find the population of the town at the end of the 3rd year.

(c) 80,450 /
(d) 78,920 '/ cT- ST
/‘/’6 ' ~e C + Jb—) AL

\

G/ -2 @

=5
~

7

Type 3: Finding the Time Period for the Second Case

This type of problem involves determining the time period (Z%) for a second scenario when two

amounts (expressed in terms of principal, P) and the time period of the first case (T1) are given.

Q) A sum of money doubles itself in 4 years at a certain compound interest rate. In how many years

will this sum become 8 times at the same compound interest rate?

(b) 14 Years D}'«bb X NS — @5(0@

(c) 16 Years
(d) 18 Years g%’( (-{]_/Q/g (;2 _t\p()@ / 3 T’i

—_—
—

——

. . _

W

Q) A sum of money invested at compound intere years. It becomes 32 times
of itself at the same rate of compound interest in:

(@) 12 years ; ),E_‘ me/g —-——’% w\

(b) 16 years

(c) 20 years

| o = 4=
(d) 24 years 3&&_\(@ (>f\> ’é\n’@ — 6 X s <

EXTRA QUESTIONS

QA by Nithin R Krishnan- 7 e, can pass. then ysw can alss pass.”
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Q) A sum amounts t a principal of 31,000 at 10% compounded annually. Find the time.
(@) 3.31 years

’
(b) 4 years IOOO /t— ( 0 /:

(c) 3 years
(d) 2 years

Q) In how many years will a sum become double at 5% p.a. compound interest?

&ané“:fz

(a) 14.0 years
(b) 15 years

(©) 16

\

7 E(c) sovg

— |44
U IVIOW& ? Het) Z
Q) A sum of money compounded annualty becomes 1,140 in two years and 31,710 in three years.

-—

Find the rate of interest per annum:

@
P\ 140 — & (F10

(d) 60% \/
225 é@fﬂzis ] . {_ 3
v | %(
Sl ugina () |
e A o +50/ =F10
\&oo = ¥ QA by Nithin R Krishnan. 7 they cun pass. then yeu can albo pass” —R H&
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Difference Between Cl and SI

The difference between Compound Interest (Cl) and Simple Interest (SI) is given by:

Difference = P [(1 +¢)" — 1 — TR%] !)

Where:

—
e P = Principal amount Qr? O~9’\ .
e 1 = Interest rate per period (as a decimal) ﬁ/S:E — P.L

e 7 = Number of years (or compounding periods)

o TR% = Total Simple Interest percentage over n years

L T

\
Q) The difference between compound and simple interest on alcertain sum of moneé for 2 years at

_4%pa. @Thé -
(a) 625 — 0ok CT - SI =

s PiT=
(d) 635 :\;x@()%3 —
P= 006X = _ oo

- = =

Q) The difference between compound interest and simple interest on a certain sum of money

—_—— — —

invested for three years at 6% per annum is X1,016. The prmcnpal is:

@B CT—CT — ?((—bj)— —TR/;

(b) 33,700

= s (O AEED)

v

QA by Nithin R Krishnan- 7 the, can pas. then ysw can alys pass.”
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Q) The difference between the compound interest and simple interest @. annum for 4 years
—

on 10,000 is X
— ——

s f — 0000
o T—ST="
Ci, ST = OOOO@ \7 —\ — l("?kIO/

L\ x &3k
—\ T K\OOOO

M C
-0 M MQ

v

Q) If the simple interest on a sum of money at 12% p.a. for two years is F?;,GOO, Lhe compound

1 —

interest on the same sum for two years at the same rate is:

(a) 33,816 ST ;?TR/.

(b) ¥3,806 _ 'y
(c) 3,861 ZHOD A \i/ﬁéO()
(d) %3,860 SR A/ =

¢ = \600&

CIl= ?@w) > 2000 mfr1>

36//

Q) If the nominal rate of growth is 17% and inflation is 9% for five years, let P be the Gross Domestic
Product (GDP) amount at the present year, then the projected real GDP after 6 years is:

T > ool Rofe. = iR — T ki

(b) 1.921 P

() 1403 P — = V&

/_
(d) 251 P —

_/{P-O'Og u\/\’;é

A/? <\ +«A>

\087 — | 6%6/

QA by Nithin R Krlshn N Tf they can pass, MWWW’/
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Effective Rate of Interest (ERI)

Definition

The Effective Rate of Interest (ERI) is the actual interest rate earned or paid in one year, accounting for

the effects of compounding. It is used to compare the true cost or return of interest rates when different

compounding periods are involved.

Key Concepts

—
minal Rate of Interest):

e The stated interest rate without considering compounding.

e Example: A bank advertises a 10% annual interest rate, but it may be compounded quarterly or

monthly.

Effective Rate of Interest):

¢ The actual interest rate after considering the compounding effect.
¢ ERIis always equal to or greater than the NRI.

e More frequent compounding leads to a higher ERI.

Relationship Between NRI and ERI ' %

e Annual Compounding{ERI = NRI (No con\pounding effect)

e More Frequent Compoundingi ERI > NRI‘ \/

e Semi-annual, quarterly, and monthly compounding increase the ERI.

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Formula for ERI
ERI=(1+4)"—1

Where:

e ¢ = Interest rate per compounding period (fractional value)
e 7= Number of compounding periods in a year

Formula for Percentage ERI

%ERI = [(1+1)" — 1] x 100

This formula converts the effective rate into percentage form.

Q) The effective rate of interest equivalent to the nominal rate @onverted monthly is:

(a) 7.26% v -:rf
(b) 7.22% N = Q0
(c) 7.02%
(d) 7.20% N = \RXI—= |2
N
N — > \0 O
ey =((x2 7 ) i)~
— (\ Tm
Z-1a00 ¥ A
>< \00/-, — 2=
Q) Which is a better investment; 9%.p compounded quarterly or 9. 1% p-a. snmple interest?
T o> ERT «(—\’ &3 > %100
(b) 9.1% S.T.
(c) Both are the same
(d) Cannot be said q BOg > VSI

(0/ CO(MQ”M% o

\ O L)/OUQA by Nithin R Krlshnan Tf they can pass, then ysw can alss pass.
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Q) Effective rate of mterest does not depend upon:

@ Amount of PrlnapJ

(b) Amount of Interest

(c) Number of conversion periods

(d) None of these

Depreciation
Definition

Depreciation refers to the reduction in the value of assets such as machinery, furniture, buildings, and
equipment over time due to factors like wear and tear, obsolescence, or usage. Assets that lose value

over time are called depreciating assets.

Key Concepts

* Depreciating Assets: Assets whose value decreases over time due to factors like use, aging, or

technological advancements.

e Future Value (A): The value of the asset after a certain period, also known as the scrap value or

residual value.

e Present Value (P): The initial cost or current value of the asset.

For depreciating assets, the future value (A) will always be less than the present value (P), i.e.,

A<P
Formula for Depreciation
‘ )A:Px(l—z’)" S
— 7
Where:
o A = Future value of scrap.value i
\
. Present value or cost price

¢ 4 = Depreciation rate per period (expressed as a decimal)

¢ 1 = Number of periods (years, months, etc.)

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) The cost of machinery is %1,25,000. If its useful life is estimated to b ears and the rate of

depreciation of its cost {§ 10% p.a) then the scrap value of the machinery is [given that (0.9)%" =

0.1215]:

G =0 (1 -

c ¥155,':<())§ _ o \2\b
8)%15,250 A' - \Q\QOOO ( | ‘>
— B I18T
— //

Q) The value of furniture depreciates by 10% a year. If the present value of the furniture in an office is
@

/ calculate the value of furniture 3 years ago: 7

("(2) 330,00 —
(b) 335,000 P - 7,
(c) 40,000 A= (X! 81O

(d) 50,000
20000 — 10 /.
—10/ - = R0

o /- =K

Q) A machine worth %4,90,740 is depreciated at 15% on its opening value each year. When will its
—
value reduce to %2,00,7507?

(\(b)5y93r56m0n§?35> ﬂ( ? < | — J\'>

(c) 5 years 7 months 0,200_750 — [,‘,Cro :F% <O %)

(d) 5 years 8 months

_RO0ABD. O =090 —Q' 86> B
Tt apten{b)
490 40 opfer it e apH s.5

o) =
QA by Nithin R Krishnan- ¢ ey can pass. %myﬂwcma&&pm
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Annuity ~ =040

An annuity is a fixed amount of money paid or received regularly over a specified

number of periods.

Types of Annuity

1. Annuity Regular (Ordinary Annuity):

* Payments are made at the end of each period (e.g., end of year, half-year,

quarter, or month).

* Examples: Rent, EMI, etc. ‘Zg ’ 5//2 E‘

2. Annuity Immediate (Annuity Due): ¥ \/
* Payments are made at the beginning of each period. \?\/

* Examples: Recurring Deposits (RD), insurance premiums, etc.

Future Value of an@

If a is the fixed amount paid regularly for n periods at an interest rate { per annum,

then the future value can be calculated as:

: n
For Annuity Regular: | B ﬁ_a’h’() — | >
Future Value (FV) 0 il +:)n i) S
For Annuity Due (AD):
Future Value (FV) o a{{d +:)n =1) X (14 1)
A
L
T
L | o s
"n,\q W(‘ nA (nin { VZ:&O
Y U8 osBig™T Begin)

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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A= (114)" "
FV=PY (\+d)
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Relatlonshlp Between Future Value
and Present Value

e Future Value (FV) and Present Value (PV) are related by the following formulas:

FV =PV x (1 +i)"

FV
1+

PV—=

Note

* |If the type of annuity is not specified, the default assumption is an Annuity
Regular (AR).

?V: &Xta PV=A I:l_(1+z)_n:|
G.= 1000 * A
=10~ | -
Where: _ \ —
izgl = (= (>
=— ¢ PV = Present Value of the annuity —_—
(T 7 A
. ® A = Periodic payment (annuity amount)
' \ D ‘6 e i = Interest rate per period
- ® n = Number of periods
GV L

B Present Value of an Annuity (Regular Annuity / Ordinary Annuity)

The formula provided is for the Present Value (PV) of a regular annuity (also known as an ordinary annuity),

where payments are made at the end of each period.

E== v a ()

Q) The future value of an annuity of 35,000 made a uaIIy for 8 years at an interest
rate mpounded annually [Given tha
bt aseste e b

(c) ¥65,532.22

(d) 57,425.22 9000 ” (\\ 0(0(&66 - \F\/

C\: 105"

R/= 2

— ‘,0\00( -
- 5 )H-& 22

= 0ty

Fiea FVer U\17  QAby Nithin R Krishnan 7 the e pass then you can abbe pass”
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Q) The future value of an annuity of’X1,000 made annually for 5 years at the interest

of 14% compounded annually is: 0( @ \ ,)ﬂ \-3
. ). — — [+ )~
(lee: 19254) VF}R :

A
(@) 5,610
— -\
®=6610 —1000_ Q “Exiad >
m? 01\[\/
(d) 75,160

= 6610

Q) %200 is invested at the en; cﬁ each month iBan account paying interest 6% per

year|compounded What is the future value of this annuity after thé 10th’)
payment? {/ ,_ @ ( <
, = o)~
@ew>
(b) 312,044 Q = Q00 A=
IQOO

(c) 32,040 200 @ >
d) 312,000 — —\
™ 4/ 200 >

Q) How much amo

2required to be invested every year so as to accumulate

%5,00,000 at thé d of 12 years if interest is compounded annually at 10% {Where

((Ali2.0.) 21584284)7) FN=B00000 on= 12

(a) $23,381.65 Q =)\ 0 / ="2

(b) 24,385.85

(c) 26,381.65 .

(d) 328,362.75 ‘F \/ - TJ@
CVAF TV = ox[EVPT)

500000 — \3 &LR&} =\

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Q) Find the present value of an annuity of ?1 ,000 payable at the end of each year for
10 years. If the rate of interest is 6% communqu per annum (given (1. 06)

( faags G\Tmaw\cﬂ :F\} — /—(l Q#—J')q
06 —10
(b) 38,360 _ N
(c) 12,000 - — 10090 x (\ - Qo >
0 :06

(d} Nore ofthiese, — 10

(nT — 1000 x(\/0'15’5%"\‘>

> 1000 0' 06
260

Q) Mrs. X invests in an annuity immediately that promises annual payments of

350,000 for the next 16 years. If the interest rate is 6% compounded annually,

e —— Cm—
the approximate present value of this annuity is , where (1.06)"° = 2.3965.
(@) ¥5,51,217.75 O—é
(b) ¥5,75,900.00 \ , R
(

¢) 35,05,288.0

P T —— —
( (d)¥5356128 = |6
(O]

< 50000
N, n C,Q 6
) 2 x \.0
T C
Q) 32,500 is paid every year for 10 years to pay off What is the loan amount if

the interest rated@compounded annually?
—_— — . ( v s
(a) £15,847.90 ?\/ — SinQ& OGU{[\O e
Zﬁ) 313,040.27> N
(c) 314,674.21 ) (G-
(d) 316,345.11 o
— \0f(on2®
<\
L XUV

C)D\/Z\%?LI’O‘;\
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Q) Anshika tooo 1,00,000 @ 8% for 5 years. What amount will she pay if
she wants to pay the whole amount in five equal installments?

(b) T26,045.68 A= 008 \00000
(c) T28,045.50
(d) None

/’F\/: 0\7(@

1-08

=/ - &50 i -“ ‘6’/
> Qv —
Q) A loan of 1,02,000 is to be paid back in two equal annual installments. If the rate
e ]

of interest is 4% p.a., compounded annually, then the total interest charged (in %)
Total g(»om;—
— — Q< HH0&C

= e\ < 108000 = 108160

1 = 108 €0~ 102p%
=S408\ " =gig0

—_————————,
—_—

Q) A car is available fof 34,98,200cash payment of 360,000 cash down payment
i dsiantus 5t A aspcown pa)

followed ‘qual annual installments. The rate of interest charged is 14% per
annum compounded yearly. The total interest charged in the installment plan is
(Given P(3,014) =232163): P V= &-a8300 — 60006

(a) 31,46,314 £V — %i&io_ o

(b) ¥1,46,137 a= )
:(c)ﬂ,zsoh [E; 5 \ ;\>\/: Al Y
(@) 31.58040 LY

under this installment plan is:

(c) 5,980 \ ‘ OL)’

(d) 7,560

— _ 3x\8RF+6 G

A4

r -1

o = 5 4239 %

. . . /
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Q) Suppose you have decided to make a systematic investment plan (SIP) in a
mutual fund with ¥1,00,000 every year from today for the next 10 years at the rate
10% per annum compounded annually. What is the future value of this annuity?
Given 1.110 = 2.59374.

(a) ¥17,35,114
(b) ¥17,53,411
() ¥17,35,411
(d) ¥17,53,114

Q) Mr. A borrows %5,00,000 to buy a house. If he pays equal instalments nd 10% interest on the
e —_—

outstanding balance, what will be the equal annual instalment?

—

(a) ¥58,239.8
(v sazsd PVv= s0000 O
(c) 368,729.84

(d) None of these AAN = &O
A= o\

AR= 7
( G/—o’lojcfmf:b G\

—_/.
/

= 50000
= 5zxa

o
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Sinking Fund
Purpose of a Sinking Fund:

¢ Asinking fund is established to accumulate money for a specific purpose. This
purpose could be to repay bonds, replace assets, or cover any large future

expense.

Mechanism:

¢ Contributions are made into this fund in periodic payments over a defined time

period. These payments are known as deposits to the sinking fund.

Q) A company establishes aEsmklng fund ) rovide for the payment of 32,00,000
debt matu ontribution to the fund is to be made at the end of

every year. Fmd the amount of each deposit if the interest isﬁO% per annum? [

(a) 33,592.11 Az=o'( N= 00002
(b) 33,491.92 N= RO

B2 P 2 (G

R0_
0’200000 ,h, C‘

x=")

(=4

Applications of Annuity o= 3 49 , gt

1. Leasing l CWQﬁ}) -

* Definition: Leasing is essentially renting.

* Decision Making: When deciding between purchasing a machine or leasing it,

compare the present values of both options.

o |If thdrPV of leasing < PV of purchasing,fleasing/is preferred.

e If tHE‘F’V of Ieasin% PV of purcha@)urchasing is preferred.

* |If the PV of leasing = PV of purchasing, both options are equally good.

——

Lessos — Owonen
QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) A person wants to lease ogt a machine costlna 5,00 OOOifor a 10-year period. It

has fixed a rental o per annum payable annuaLy_startlng from th’f the
first year. Suppose the rate of intere m annum compounded annually on

which money can be invested. To whom i is this agreement favorable?

@Zavour of Lesse§ A= O \ G’\TM\D C{

(b) Favour of Lessor :‘> \/ . IR

(c) Not for both

(d) Can't be determined — 10
Py= 219040
Leosia < BT

® Rule: If the PV of cash inflows (returns) is greater than or equal to the PV of
cash outflows (investment), the investment is considered good; otherwise, it's a

loss.

Net Present Value (NPV)

Formula:

PV of Cash Inflows — PV of Cash Outflows
S5
* An investment is considered go -@

M\

Q) A machine can be purchased for Rs 65,000. The machine will contribute Rs

pe——
: 15,000 %er year for the next 6 years. Assume borrowier annum.

Determine whether the machine should be purchased or not:

Suld be purchas a= 15000 w=6 A=0

(b) Should not be purchased
(c) Can't say about purchase C ) V

(d) None of the above

C"Y

/I-\ — Q’;é{‘(mf/&\,

N

X 1000

QA by Nithin REPSVMI Iﬂéﬂa/cmpm %mwm& q
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;eé%) If the cost of capital i-sz1272er annum, then the net present value (in nearest )

from the given cash flow is gi ;
| 0 17 2 3%
B |
(5) (o) &) (B ()
(a) 31,048
(b) 34,185 N'/f) \/ = :l> \/inb/ou) aw'%bw
{0 21,048 _ 100
(d) 24,187 — &0 “\’ 40 ’\’ L’
o ()
=560~ 40 1A
3. Valpation of Bords '~ \'\L o M =
. valjuation or bonas . =\ 90 ~« \"\\2—
O )R MT 40 2T /O'/\»\’L_
¢ Definition: A bond is a debt security where the issuer owes the holder a debt and | 12
is obligated to repay the principal and interest. Bonds are usually issued for a M i+
term longer than one year. .
bl he bond h bondhold oo m
¢ |ssuer's Obligation: The bond issuer enters into a contract with the bondholder
sp1 Tl MRLC

to pay interest over the term of the bond.

Bond Valuation Formu
Present Value (PV) of the bond

Where: "’

°* a {Coupon Payment —/Par Value x Nominal I%

Wer of periods to ma@
~—

MR

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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A

(a) X907
(b;? /l" @&éogmfmmz\%/

Q) An investor intends to purchase a three-year 1,000 par value bond having a

nominal interest rate of 10%. At what price the bond may be purchased now if it

matures at par and the investor requires a rate of return of 14%?
oLl

Options: DYV\AK‘U-Q S"O’QQ =0 /

(c) X980

(d) T920 L= ?a%\/aQ}Aﬂl X Y\OW\AMXL@
X — 000 <0/ =

XV V000
IRs - (o)

— 2t w000 1B

LY
" —

<l M
>~ \UU
Perpetuity s MR C = CZO
=
Definition

Perpetuity is a type of annuity where a fixed amount (receipt amount) is paid or

received regularly and indefinitely, without an end date.

?_

= A
Py

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Types of Perpetuity

1. Normal Perpetuity (Multi-Period Perpetuity):

e Formula:
R _—
PV of Multiperiod Perpeté}y = - = ,d—\—
" ) .
e Where: A

* R = Fixed payment (Receipt amount)
® = Interest rate
2. Growing Perpetuity:

* A stream of cash flows that grows at a constant rate forever.

¢ Formula: — Al
— R — A
PV of Growing Perpetuity = —— ~ \
t—g
AT
e Where: L

* g = Growth rate

N
Q) Assuming that the discount rate i @ . how much would you pay to receive

o annually forever?

—

(a) 32,500 q)\/ — O . R00

(b) 5,000 -

(c) 7,500 - (52"/ .
(d) 10,000 A g
— 1Q0od,

A0
—Q
O/
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Q) If the discount rate is 14% per annum, then how much does a company have to

pay to recelrow;l_g_’nnually forever?
<j§§£> RIO _ 5600

(b) 32,800 _ / e

(c) 1,400 5 !

(d) 34,200

Q) If a person bought a house by paying 345,00,000 Jdown payment and 80,000 at
{ the end of each year till the perpetuity. Assuming the(rate of inter %, the

present value of the house (in ) is given as:

(a) X47,00,000 -
(b) T45,00,000 ? \J— QOO O O,
(c) X57,80,000 ') é /’

—T1) FC o0
(P — 500000

£\

—
Compound Annual Growth Rate (CAGR)

Definition =0 Lak\
CAGR, or Compound Annual Growth Rate, is a measure used to describe the growth

of a certain element of a business (e.g., revenue, income, etc.) over a specified period.

It represents the mean annual growth rate of an investment over a specified time

period, assuming the investment grows at a steady rate.

Formula for CAGR

V.\ =%
CAGR = | —+ -1
Vo

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Where:

* t, = End period

* t, = Beginning period

e V, =Value

e 1} = Value

Percentage CAGR

at the end period ()

at the beginning period (y)

%CAGR = l(—) - 1] x 100
Vo

Short Trick fo

r Solving CAGR Based Qu‘e»s\ions

(ool

Q) Let the operating profit of a manufacturer fo flve year be given as: ,Q . 6
Years 1 ‘EHB 4 . | 5 . 6 -

~(00|
Operating profit (in lakh %) 90 \j‘ﬁobp\ 1064 10714 12024 |15734 "\/ =|[5+ 24

Then the operating profit of Compound Annual Growth Rate (CAGR) for yeith

respect to ye

(a) 9%
(c) 11%
(d) 13%

—_—

is given that:

29— |of
RTJ[S/ N, — \265/_(5¥3%

L Hs = &)r @QDJWVD

—OM
|13/ = 1573 =RHS

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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L

FaN

Q) The CQGR of the initial value of an investment o@ and the final value of

@n 3 years is: % ‘é.'o \/
(@) 19% < \ A ation = Vn

~1b) 18.56% \/O
(c) 17.56% — &’Sooo \- 6F
(d) 17% @H-S 5000

N7 rd

Q) Ravi made an investment of 15,000 in a scheme and at the time of maturity the amount was 325,000. If
Compound Annual Growth Rate (CAGR) for this investment is 8.88%, calculate the approximate number of

years for which he has invested the amount

@3/ La—&ﬁ}@@ = Vs
V,

(c) 5.5

@7 RS = 9?5000 = 1666

o

—’(«—’5 tinep
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Type 1 - Determining Final Direction Based on Left and Right Turns

—

This type involves finding the final direction a person is facing after following a sequence

of left and right turns starting from an initial direction (e.g., North).

S

1

Q) ;alraj started from her house, walked 20 km towards North. Now he took a right turn

— —————

and moved 2 km. Again he took a right turn and walked for 10 km. In which direction is he

going?

—

(c) East
(d) West

Q) One started to walk towards . After covering some distance she turned to

the right, then again to the right, and after covering some distance she again turns to the right. Now

|n which direction is she facing?

() North &
(b) South @

(c) N-E

(d) S-W
xﬁw

QA by Nithin R Krishnan- Iﬂéﬂeycmpm then ysu can alss pass.’
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Q) X walks southwards and then turns right, then left, and then rlght In which direction is he moving

_now?_
(a) South
(b) North

(d) South-west

Q) You go North, turn right, then right again, and then go to the left. In which direction are you now?
e —

(a) South

~ (b) East )

(c) West

(d) North EGW

Q) A man started to walk East. After moving a distance, he turned to his right. After moving a

distance, he turned to his right agaﬂﬁer moving a little, he turned in the end to his left. In which

—————

direction was he going now?

(a) East R‘\B\

(b) West

Soudn

Q) Sangeeta leaves from her home. She first walks 30 meters in the’north—west@irection and then 30

—_—

\
m in the south-west direction. Next, she walks 30 meters in the south-east direction. Finally, she
- —_\
turns towards her house. In which direction is g

(a) North-West

. 20
(c) South-East \Q
ﬂ/\n;

(d) South-West

Q) A man stands w_d_starts walking towards north He then turns left, then turns right,

—

andw iiii which direction is he moving now?

(b) North \@B\
(c) East

(d) South L/\>

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) R's office is 4 km in the East direction from his home, and the club@ in the North direction

from his home. On the midway from officg‘ g; clrb R starts moving towards h|s home. In which
direction is he facing—ITr pack? ) % N ms-‘th

(a) South-East /

(b) North-West %

(c) North-East 7

(d) South-West ' . N +HO

Type 2 - Determining Final Direction Based on Angular Turns

This type involves calculating the final direction a person is facing after following instructions that

specify angular turns (e.g., 90°, 180°, clockwise or counterclockwise).

Notes: JV_ N .J(qog__ \gdo +
_ T N

57N
f\) — 45 V\

©
Q

/\\

Q) Madhuri moved a distance of 75 meters tow /. She then turned to her left and walked for

about 25 m, turned left nd walked 80 m. Fmally, she turned to her nght at an angle @n
which direction w e movmg now?

(a) South-East
(b) South-Wi @ —t’ Ll"B
(c) North-West
Y

(d) North-East
ZaN

(a) East O & —
e BT E%\&O.—\%O ///N[

Q) Srikant is facing east and turn§ 120 degrees in the clockwise direction and then turns 180 degrees

in the anticlockwise direction. Which direction is Srikant faci ow?

(c) North

o
(d) South-West E — é O

e \60‘3

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) Aman is facin. He turns 45 degree in the clockwise direction ang‘then another

180 degree in the same direction and then 45 degree in the anticlackwise direction. Find
_EEe et

which direction he is facing now?
bk

@)
(a) North N /‘__%O(\_ \god/ Ll—g

(b) East

(c) West a
OET N T\%

—

Type 3 - Determining Directions Based on Clock Hands

Notes: \IO\L IO’Z " L)_(g@ ]/\/)

Q) It is 3 o'clock on a watch. If the minute hand points towardshen the hour hand

will it vowardl the: 3 NE @

(a) South ~ I ) ‘

(b) South-West \/]\/

(c) North-West 4 — 3 E
South-East é

north. In which direction will th@oint at 9
(a) South-East S

(b) East
(c) West l

(d) South-West /I\
— oo = l/\)

e
Q) Mr. Kartik puts his timepiece on the table in such a way that a. the hour hand points to the

=1 U =
A
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Q) The hour hand of a clock is in the west direction when tge ti@k. What is the direction
(6053 D L2

(a

(b) West @@< La }\/\J

(c) North

(d) South g

|

| N
Q) In a clock at 12:30, hour needle is in North direction while minute needle is in South

direction. In which direction would be minute needle at 12:45?

(a) North-West
(b) South-East
(c) West

(d) East

Type 4 - Determining Final Position with Respect to Initial Position
P

This type involves calculating the final position of a person or object after a series of movements

(e.g., North, South, East, West) relative to their starting point.

AN

Q) Raj started from point A and walked towards @est 4 ; then he turned towa@ _@n_

In which dir he from the start point?

(b) N-E Lf'

(c) South

(d) West

Q) Laxman went 15 km to North, then he turned West and covere . Then he turned South and

covere£ km. Finally turning to East he covered/10 k . In which direction is he from his house?
(a) East

(b) West
(©) NortE > Nl ’ O WeSie

(d) South NS ﬁ,c
10
(@5_

. A
i I IVIE”g
g‘ {\)‘O
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Q) Manu wants to go to the market. He starts from his house towards North and reaches a crossing

aftﬁ3_0_m. He turns towards East, goe @ ill the second crossing ane turns ag;n, moves towards

—

South straight fo where the marketing complex exists. In which direction is the market from

his house?
(a) North W‘\ O
(b) South

@ EastD E\a

(d) West

Q) When a person faces north and wal§ :: E} right, then turns left and walkégm, and again turns

Ligh’tgnd walk@n, and turns right, and wall@n, and turns right and walk, in which

direction is he now from his starting point7

(a) North-West E ‘5 Z‘,‘O

(b) North-East &’6 o?Cj 5 c;?'g' .
L

(d) South-West ) l O ~ 6

LI — 7

Type 5 - Determining Directions Based on Sunset, Sunrise, and Shadows

This type involves using the Sun's position during sunrise and sunset, or the direction of shadows, to

identify directions.

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) Raman startdsy"(irlg%;he morning facing the Sup. After some time, he turned to the left, later
t6 his left T

again he turne what direction is Raman moving now?

(c) South

(d) North w
Q) The Sun rises behind the tower and sets behin@ln which direction is the tower
/— ——

from the railway station? /
(a) North -

L (b) South / ~
c) East / / — E_'_ /
(2—>

%
(d) Wem ]
/.
— |

Q) One day morning after sunrise, Vimal started to walk. During this, he metSheru who was coming

 —

from the opposite direction. Vimal watched the shadow of Sheru to tmal). To which

direction was Vimal facing? O WV

@D S A
(b) North /
(c) East -

(d) West  ———— L /i"‘ \ -

Q: If Kiran sees the rising sun behi@nd the setting sun behind the Airport from his house,
—— —_—
what is the direction of the Airport from the Hill?

(a) South

(b) North
S/ AL
|- ( & /\ —
7 / \

e
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Q) One morning after sunrise, A and B were talking to each other face to face very closely

at a crossing point. If B's shadow was exactly to the right t@-in which direction B was
facing?

(a) East
(b)est g \J/
{6 North> /\ Nos T

(d) South | S

Type 6 - Determining Distance Between Starting Point and Final Point

This type involves calculating the shortest distance (straight-line distance) between the starting and

final positions after a series of movements in different directions.

Q) Starting from the point O, Vaibhav walke towards West, He turned left and walke.
Again, he turned left and waIk . Now he turned to his right and walke@ 12 m/How far is he

now from the 2 g
@32m ) %QO\&\Q \ 2 —

(b) 47 m
()42 m

(d)27 m 5L_

/

Q) A boy rode his bicycle Northward, then turneg !eft and rode 1 km and again turned left and rode
2 km. He found hlmself1 k; of his starting point. How far did h¢ ride Northward |n|t|ally'&

(a) ;km \ Km

(¢) 3 km

(d) 4 km ‘;{W %@
Pt
N
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PN

Q) One day, Ram left home and cycled 10 km southward, turned right and cycle@ turned right
and cycled 10 km, then turned left and cycled 10 km. How many kilometers will he have to Eycle to
negesc X

reach his home straight?

/% \g\r{way/m)\&w

(c) 20

) 25 | 6'

L

Q) A person walks 1 km towards West and then he turns to South and walks 5 km. Again, he turns to

West and walks 2 km. After this, he turns to North and walks 9 km. How far is he from his starting
point? w _S W (\)
(a) 3 km 9
: BN
Q) 5 km >

0"

(d) 7 km

2

— Y<¥i

Q) If Ramu faces West and moves 5 km in that direction, then takes a left turn and moves 10k/m,

——

then takes another left turn and moves 15 km in the same direction, then moves(10 km in the North

direction and reaches pomt A. What is the distance between the starting point and A, and in which

direction is Ramy facing now? E T
m% U%S»Q = NR\

(c) 10 km, South
i

Q: Disha walks 2 km towards South, then she turns west a. After this, she turns South
and wall@km. Again she turns towards west and wall@n. How far is Disha from the starting

oS, W), Sz Wy

(b) 13 km

enizin Sy w,& )5 122

Type 7 - Based on Standing on Head ) 16 V/

— 12

—7
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/N

Q) If Ajay stands on his head with his face towards North, in which direction will his left-

—_—

hand poirﬁ

(a) North-East /;\\

. %b) North -
(c) East

(d) North-West

Q: If Mr. Virat stands on his head with his face towards West, in which direction will his right hand

oint?
“ o) South.> /@

(b) North </—.
(c) East /

(d) None ( E )

Type 8 - Calculating Total Distance Covered During the Journey
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Q) Anil started walking 5 kms towards north, then he turned left and walked 3 kms.

Again he turned left and walked 5 kms. Then the total number of kilometers he
walked is:

e 5 A 2T TS

B) 8 kms

(A

(

(Q) 3 kms _ ﬁ
( ——

D) 5 kms

7

Q) The length and breadth of a room aretre and 6 metre respectively. A cat runs

along all four walls and finally along diagonal order to catch a rat. How much total

distance is covered by the cat?

(a) 10 S

(b) 14 _ 0

<Y et 4 pa s \é

d)48 &%

Extra Question 6*.8 A 6 R Y )O — ¢

A B,C D, E F G, Hand)J are nine houses.

N
[ Cis 2 km east ofD
Ais 1 km north of B anc_‘ 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.

Q) Distance betwee 5=

é i’ls'situated just in the middle ¢f B and C while E is just in the middle of H and D.

(a) 4 km A
(b) 2 km \ ! <
(©) 1km 2 p—— C
(d) 3 km l \ \ |
[ ‘ F=
Chapter%?mr#WJ)

<
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Index numbers are statistical tools used to compare the price, quantity, or value of a

commodity over two different time periods (Base year and Current year).

Key Features of Index Numbers
?

¢ Use of Averages:

® Arithmetic Mean (AM)

* Geometric Mean (GM)

@considered t@i constructing index num\bers. {
Relatives: — 1947 |4

¢ One of the simplest forms of an index number is a price relative.

e A price relative is the ratio of the price of a commodity in a given period to its

price in another (base) period.

Price Relative Formula:

O (V]
Price Relative = & "%‘ #|
0

Py

¢ To express it as a percentage, it is multiplied by 100:

@ Relative = (&) x 100
Py

Methods for Constructing Index
Numbers

Index numbers can be constructed using two main methods:

1) Simple Index Numbers Method l/

O(gmple Aggregative %rice Index

e Expressed in Percentages: Index numbers represent changes as percentages. ® 1 208
14
Y 10

-3’0,,\.2(,

&’f‘

Jom 30

2080

0/ Simple Relative Price IndexJ
/
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2) Weighted Index Numbers Method

¢ Laspeyres’ Index (L)
e Paasche’s Index (P)
* Bowley's Index (B) ?0

¢ Fisher’s Index (F)

e Marshall’s Index (M) %
{

Gn?ple Aggregative Price Index (SAPI)Z\%(
)

ZPl) )
SAPI = x 106
(21?0 <
where:

e P, = Current Year Price /’/\ @

e P, = Base Year Price

Simpl Price Index (SRPI) ™ (2
)
SRPI — x 100

where:

¢ N = Number of Commodities

Important Note:

>
f' SAPI isjunit-dependent

* SRPIis|unit-independent, phaking it a more standardized measure.

meaning its values depend on the units of measurement.

]
ek
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Q) The simple index number for the current year using the simple aggregative
method for t . 99?\
Commodity ‘ Base Year Price (F) ‘ Current Year Price (P;)
Wheat / @
Rice / @

Gram ~ @
Pulses / @ ?
(a) 200 ) = £ fiwwe’
(b) 150 /QF[ 7 —C

(c) 240 — ‘% _—

Weighted Index Numbers

e  Weight refers to quantity.

e Weighted index numbers consider the importance of different commodities by

assigning them weights.

Types of Weighted Index Numbers

1. Laspeyres’ Index (L) éﬁ Q/a

=5
~ (5t <

where:

e P, = Current year price

e P, = Base year price

e [ gy = Base year quantit)‘

~ 1
M 00 K6M
277 mRe
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2. Paasche’s Index (P)

P= (%) x 100

where:

® @, = Current year quantity

Note:
If prices or quantities change in the same ratio, then Laspeyres’ Index will be equal
to Paasche’s Index. ,\,C , 90 6 ji ord P

Sfbovteys mtex 'y Gk

* |tis the Arithmetic Mean (AM) of Laspeyres” and Paasche’s Index.

L+ P
B = +
2
4. Fisher's Index
Grm Lord
* |tis the Geometric Mean (GM) of Laspeyres’ and Paasche’s Index.
=L ¥ P

* Alternatively, it can be written as:

_(Z®w) TP\
= (E(Poqo) Z(Poth)) 10

¢ Fisher’s Index is considered an Ideal Index Number.

J(S. Marshall—'s—lndex—(-Mj_:}/

(> Pi(qo + q1) »

—

* Marshall’s Index is a good approximation to{Fisher's Index. ;(<
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Q) Fisher’s Index is based on:-

(a) Arithmetic Mean of Laspeyre and Paasch\e

W

(c) Harmonic Mean of Laspeyre and Paasche

(d) Median of Laspeyre and Paasche.

Q) In Passche’s index, weights are based on: I
a) Current year quantitie
\/

(b) Base year quantities

(c) Weighted average prices
(d) None of these

Q) In Laspeyre's Index Number, ____ are used as weights?

(a) Base year price
(b) Current year price
("‘(‘E)'Bﬁs_éy’ear quantitiesx

(d) Current year quantities

Q) Find the Paasche’s index number for prices from the following data takind 1970 s

> Al ;\7 qf,
9

Price 1975 Qulantity

" Commodity 1970 Price ‘ 1970 Quantity ‘ 1
C® O O
B 3 5

O
c 4 8 ‘ @ L 5
& ERBm tOX6m
= RV xtoo  BFPT Loc

®

(b) 265.48
(c) 27432 Q/ = 6 ixgod 2x6M U6
(d) 282 P <100
—
Cret
27
= < K2 mod &60//
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Q) Fisher's Ideal Index@

(a) Arithmetic Mean of Laspeyre's & Paasche's index

QW ean of Laspeyre's & Paasche's index

(c) Sum of Laspeyre's & Paasche's index

(d) None of the above

Q) Bowley's index = 150 Laspeyer's index = 180, then Paasche’s index =
——————

:(a)1ZD 9/- (/’\’P
—=_

(b) 30
(<) 165 (90 = L;iDZ/"_V
(d) None of these 200 = \go =X e

12 0O

.s-\.,

Q) The weighted aggregatlve price mdex turnover fo‘wm*ias the base year
usw@sher s Index Number is:

wmbers | Ay q,

( Yo
Commodity Pnce (InX) 2000  Price (In %) 2001 ‘ Quantmes 2000 = Quantities 2001

A Cw) @ QE) 22
B 8 @ 16 18

= 5 6 10 11
D 4 4 7 8 i @
s x 30 M' 2x 16 M
(a) 12.26 \:—/ﬁ A ‘662"‘ 1ovAt g4 xAM e
( (b) 112.25 = [OXR0
:c 11232 ?q,o ﬁéﬂw‘ X |00 %(Pca\/ b |0"’5f I
Me(
) 126.01 = %C\)p Z%”V‘ —

— 50 X 50é < \00
Consumer Price Index (CPI) /m

o The Consumer Price Index (CPI) is also known as theCost 6f Living TRAeR—

* |t measures the average change in prices paid by urban consumers for a market
\

basket of cons services over time.

® The CPl is a key economic indicator used to tfack inflation,

A)
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Purpose of CPI:

[

® The primary purpose of the CPl is to—t?;ck changes in the cost of living. J

¢ |t helps to estimate the inflation rate, which represents the general rise in prices

over time

Formula for CPI: /

_ 2 xw)
CPI = S5

roup index

eight (importance of the item in the market basket)

Deflated Value:

Current Price
Current CPI

¢ Deflation of value occurs when retailers and service prowders—ueduce cosg by:
il
e Selling smaller packages /
* Providing smaller portions

e Offering less quantity for the same price while maintaining the same sticker

Deflated Value =

price.

Q) Consumer price index <scﬁmonly known as g

(a) Chain Based index

(b) Ideal index /7

(c) Wholesale price index

Cost of living index

\ 7
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Q) The index number for the ye@akm ZEthe/‘crom the data

given below by using tlﬂmmple average of the pri price relatlA method is:

' Commodity !A_ B c ‘D | E
Price in 2011 ’% 115 108 95 90
Price in 2012 :\7\ 95 95
(a) 112 =0 = ig‘; X109 N = >
(b) 117 X ag o
ap m e
\a?ﬁ M&— nF M 0% o L
0% a5 s ¢ <100
— MRC — 7~
< Splicing ﬁlndex Numbers -
=

¢ Splicing is the process of Mes from two dif dlfferent

index number series usmg a common base.

® [tis useful when a new commodity is added to the existing list of commodities.

Q) Which of the following sta@

(a) Paasche's Index Number is based opm quantity

(b) Fisher's Index Number satisfies the circular test

(c) Arithmetic Mean is the M&stappropriate average for constructing the Index
Number

(d) Splicing means constructinglone continuous serie§rom two different indices on

the/ba/sis of a common base.

c//Shil"ted Price Index

% Shifted Price Index — ( W”“ Indes ) x 100

Price Index of the year to which it has to be shifted

* The purpose of shifting a price index is to recalibrate it to a different base year.

e This adjustment is necessary when:
pam]

® The original base yea ecomwdﬂed_j

e Comparison KFMSS different index series with different base

years.
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AV/'\a/A
W ey

CIN — Link Relative of Current Year Xx(CINof Previous Y ear —"
— 100

® A Chain Index is different from a fixed-base index.
* |t links each period to the preceding one, rather than a fixed base period.

* Link Relative is thé@_ri_cg;el.aﬁye, meaning the ratio of the price in the current
year to the price in the previous year.

Purchasing Power of Money

"l urchasing Power of Money = rice I HW

e Refers to the quantity of goods and services that can be bought with a unit of

currency.
* When prices increase (inflation) - Purchasing power falls.

® When prices decrease (deflation) — Purchasing power rises.

Q) Purchasing power of money is

o~

(a) Reciprocal of price index number

E) Equal to price index number

(c) Unequal to price index number
(d) None of these

L/

Real Wages
\ C t Year Wi
urren ear wages
! p = BaseY P
g VR ( Current Year CPI ) == MD

* Real wages are adjusted for inflation, reflecting the actual purchasing power of

wages.

* The formula accounts for the impact of inflation to compare nominal wages with

base-year wages.
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14+ % Increase in Price « 100
1+ % Increase in Wages

—

Percentage Increase tn Real Wage# [1 — (

* Percentage Increase in Price = Rate of inflation.
* Percentage Increase in Wages = Nominal increase in wages.

® This formula determines how much real wages have increased after adjusting for

inflation.

Note:

¢ The percentage increase in real wages will always be less than the difference

between the percentage increase in wages and the percentage increase in

price. ML\@}Q& %20"" wefdes Yol9)

Q) The index number of prlc?;s ata place in the ye‘@ ‘s the base

year._The/ntthe_ﬁ;__
L( ) Average 125% increasein/prg\ &W O’{OO 8

a
(b) Average 225% increase in prices. >
(c) Average 100% increase in prices. ( OO + l&\6/ & ;Lb

(d) None of the above.

Q) In the year 2005, the wholesgl_gﬂc_:e index number |th 1995 as the base

year. How much have the prices increased iA 2005)in comparison 1Q 1995?. D
- e
(a) 286% ‘qqg &OO l/)

(b) 386%
= RRE

C

(c) 86% 9 9
(d) 186% (
j N6

/
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Q) If with an increase n prices, the rise in wage@then the real wage has
¢ iatreote in ©
fabe [ | A L oD@t in

i?ﬁ?ﬁ / ) %Wg A ek 0 W
[__\,q 100

—

(c) Less than 10%

=\ — - .
More than 10% - -2 — 83}/,

7

Q) Consumer price index number for the year 1977, was 313, with 1960 as the base
year, and wr the year 1960. The average monthly wages @Jf the

workers into factory b their real wages is:

(a) T 48.40 \aA | 60 = 1
e VR
() X 4030

(d) None of the above
—1£0X\00

—

Ny

N

Tests of Adequacy (Tests of Consistency)

Inde Illi must satisfy certain mathematical tests to be considered consistent and reliable.

* Anindex number passes the unit test if it if independent of th@

e Changing units (e.g., from kilograms to pounds or from dollars to euros) should not affect the

index number.

-_-

% The Simple Aggregative Price Index does not satisfy the Unit Test because it is dependent on the

—

units of the items being priced

2) Time Reversal Test (TRT)

E———

e This test checks whether an index number remains consistent when the time order is reversed.

Gy

* Condition for satisfying TRT:

qy7 |

% X ’(\9—

ﬁ::sher's Index and Marshall’s Index satisfy the Time Reversal Test] /
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3) Factor Reversal Test (FRT)J "

® This test checks whether the value index can be obtained by multiplying the price index and the

quantity index.

e Condition for satisfying FRT:

e Py = Price Index (ratio of prices in year 1 to year 0).

where:

Qo1 = Quantity Index (ratio of quantities in year 1 to year 0).

Vo1 = Value Index.

Mathematically:

Vs = > (Piq)
> (Pogo)

@isher’s Index satisfies the Factor ReversaB O
4) Circular Test \ q /3 %

¢ This test ensures consistency over multiple time periods.

BEEE)

e Fisher’s Index fails to satisfy the Circular Test.

e Condition for satisfying Circular Test:

¢ The test is satisfied by:

¢ The Simple Geometric Mean of Price Relatives.
¢ The Weighted Aggregative Index with Fixed Weights.

e The Circular Test is an extension of the Time Reversal Test (TRT).

¢  While TRT deals with the reversal of two periods, the Circular Test ensures consistency across

multiple periods in a cycle.

|9y

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”



E’ al"l\/u PO CA Foundation Paper 3 Marathon

ACADEMV

Q) Fisher's I_deal Index does not satisfy:

(@) Time Reversal Test
(b) Factor Reversal Test
(c) Unit Test

- / N
<m Test

PO ... . —
Q) Py1Qp1 = E_l which of the following tests satisfies the above?
— Q PQ

(@) Time Reversal Test
(b) Factor Reversal Test S

(c) Circular Test
(d) None of these

Q) Time reversal & factor reversal are:

(a) Quantity Index
(b) Ideal Index

(c) Price Index
‘d) Test of Consistency k

Q) The number of test of Adequacy is:
(@2
(b) 5
(©3

)
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Finding Current Year Salary & Dearness Allowance (DA)

If the Base Year Salary, Base Year CPI, and Current Year CPI are given, the Current Year Salary is

calculated as: N\

Base Year Salary x Current Year CPI
1Y =
@ren g Salag ( Base Year CPI )

Dearness Allowance (DA) Calculation:

(DA = Current Year Salary — Base Y ear Salary )

Note: If the Base Year CPl is not given, it is taken as 100.

Q) In the year 2010 the monthly salary of a clerk was<¥ 24,000. y he consumer price

index w. (@ the year 2010, which rises the year 2016. If he has to be

rightly compensated, what additional monthly salary should be paid to him?

(a) T 2,400
(b) T 2,750 ' A0 Q0 o
(c) ¥ 2,500 ‘ 6 o) O O

d) None of these

A\

- AN

2000 | L0\& C -

b) X 38,400

(c) ¥ 7,200 —1

(d) None of these (9 L\:OOO : (DA' 3 S0 &4000
— = 1440”

Q) The monthly income of an employee 2014. The consumer price p——

index nuthich rose to 200 in 2017. If he has to be rightly

compensated, the additional dearness allowance to be paid to him in 2017 would be:

s ot end st ik —_

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”



EI al"l\/u PO CA Foundation Paper 3 Marathon

T Chapter 11: Seating Arrangements

Definition N

The process of organizing a group of people to sit in a pre-planned manner based on
given conditions is called Seating Arrangement. In these types of questions, certain
conditions or constraints are provided, and based on them, students need to arrange

the individuals accordingly.

Types of Seating Arrangements
Seating arrangements can be broadly categorized into three types:
1. Linear Arrangement — People are seated in a straight line.
2. Circular Arrangement — People are seated in a circle or around a round table.

3. Polygon Arrangement — People are seated in a polygonal shape, such as a

square, hexagon, etc.

rd

General Instructions to Solve|Seating Arrangement Questions

To efficiently solve seating arrangement problems, follow these steps: /\

-

1. Review All Given Information

Carefully read and understand all details mentioned in the question.

2. ldentify Three Types of Information: 6—

* Definite Information: Statements that confirm exact placement.
Example: * Persoé A ?s sitting at the left end of the bench.”

\leve Informatlon Statements that describe a relative pOSIB\ n but

not an exact placement. c (5

Example: "Person B is sitting immediately to the right of C."
—_— — —_—
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%ﬁ Negative Information: Statements that exclude possibilities but do not

e
confirm exact positions.

Example: "Person C is not sitting immediately to the right of D."

—

3. Understanding Negative Information

¢ While negative information does not directly tell us a definite placement, it

helps in eliminating possibilities.

Goﬂen Rules for Arrangements

pad

t

St

art with Definite Information

Always begin solving an arrangement problem with 100% confirmed information.

This means placing elements (people, objects) only where their positions are

A

explicitly stated, avoiding assumptions.

r\

Understanding “And" vs. Who"

+~——

When reading a problem stateme\nt, the placement of words like "and" and

"who" m'atters. A\) QM—MC M ?mwc%\b»ee,
Example: 6# O_t'D C AD

* "Ais right of B who is left of C" — "Who" refers to B, meaning B is left of C,
and A is right of B.

* "Aisright of B and is left of C* — A is both right of B and left of C, meaning
A is between B and C.

A (s &&%%M 1l
bm% &@%WWW

N

% 3 al
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Left vs. Inmediate Left

* |n both circular and linear seating arrangements, do not assume the position of

"left" unless specified.
* Example:

¢ [f a question states, "X is to the left of Y", it does not mean X is immediately
left of Y.

* |f a question specifically says "X is immediately left of Y", only then is X

placed directly next to Y.

Linear Arrangement

Notes
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A

e e N
(a)Kand P

Q) Five children are sitting in a row. S is sitting nexmt not T. K is Slﬁlm

S|tt|ng on the extreme left, and T is not sitting next to K. Who is/are adjacent to S?

-

(b)Rand P (2 K ﬁ f

(c) Only P

(dPandT %

\

B, C, D, E, F, G, and H are sitting in a line. E sits second right to D. H sits fourth
left to I@m immediate neighbours, but C is not an immediate neighbour of A. G is not a
nelghbour of E. Only two persons sit between A and E. The persons on the left end and ng%
rggﬁ;tmel.)aa:e_
A
om0y & E A DL
(b) Band E - -

(ccHand E
(d) Gand B

\

Q) Six flats on a floor in two rows facing North and South are allotted to P, Q, R, S, T, and U. Q
gets a North fa _glng flat and it is not next to S- et diagonally opposite flats. R next to U
gets a South facmg ﬂat and T gets a North facmg&at Whose flat is betwe¢ m
(b) U

IR j\ &ST
o Mrg\_[_§c//>
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/\u

Q) Five persons are standing in a line. One of the two persons at the extreme ends is a

professor and the other a businessman. An advocate is standing to the right of a student.

— —
An author is to the left of the businessman. The student is standing between the professor

and the advocate. C;\untlng from the left, ttﬁe advocat is at which pla |

(@) Tst :\SD'O S{W A‘d\/ f Bu& w\m

(b) 2nd }
(c) 3rd %
(d) 5th & =

Q) Five girls are sitting on a bench to be photographis to the left of Rani and tq the

righgt@du. Mary is to the right of Rani. Reeth is between Rani and Mary. Who is sitting

— ——

immediate right to Reeta?

/
— T
(a) Seema th
- N \ a
(b) Rani Birdn seema. Romn K @
(c) Bindu

>

7

S
Q) In a line, P is sitting 13th from the left. Q is sittin‘ rom the rig ht and 3rd left frozi ow

many people are sitting in the line? /,\ B

—

(a) 34 Lo v 12

(b) 31
(c) 32

@ &L{’*&K:S’}//

Q) Six persons A, B, C, D, E, and F are sitting in two rows with three persons in each row. Both
s el €€ person

rows are in front of each other. E is not at the end of any row, and D is second left to F. E isa__
neighbour of E and diagonally opposite to D. If B is a nelghbour offF, wh,{ is in front of C, then
— —————

who is sitting diagonally to F? E -

Ofe \)/ ;[/

(b) E N

/l\ T\
or > e T
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~

> t & —7* °
Q) Pran, Komal, Ravi, Shalu, Trilok, Urui, Baasu, and Volter are sitting in a row facingkNorth \

—_— e e D

(i) Pran is fourth to the right of Trilok.

(i) Vi is fourth to the left of Shalu.
\
(1) Ravi e fi:i, which are not at the ends, are neighbors and respectively.
___——-—"_'___- .

(iv) Volter is immediate left of Pran, and Pran is the neighbor of Komal.

Identify who are sitting at the extreme ends.

(a) Pran and Volter T”S' l ok Uit U'Gu\ QWSM \/UH@\?_ %md %\ 5)’1&‘0}‘/\

e e pu———— -
P >

(d) Shalu and Pran

A, B, C, D, and Eaare sitting on a bench. A is sitting neft to B/C is sitting next toD, 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 =
. - —_—

p— —
right of B and E. A and C are sitting together. In which position is A sitting?
(a) Between B and D

(b) Between B and C E ’& A C/ _:D

(c) Between E and D

(d) Between C and E ’% A’
; I —— ——— -

Q) There are four children P, Q, R, S sitting in a ro@ccupies seat next to Q but not next
- 2= S e, |,
to R. If R is not sitting next to S, who is occupying seat next to or adjacer@

-—

o SPAR

(c)Pand Q
(d) None of these
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I

Q) Six girls are standing in such a way that they form a circle, facing the centre. Subbu is to
- —_— ————— —

the Ieg of nggu Revathi is between Subbu and Nisha, Aruna is between Pappu and

Keerthna. Who is to the right of Nisha? Rewstv
& .
(b) Aruna
(c) Subbu
(d) Keerthana (/?DQ“ /‘\
: e

Circular Arrangemenf

G-

/rilotes l / % ?eoﬁ\(

Q) A, B, C, D, E, F, G, H are sitting in a circle facing the center. D sits 3rd to the left q@E sits to

AN -
the immediatﬂgﬂt_gjj\. B is third to the left of D. G is second to the right of B. C is a neighbour

of B. Cis 3rd to the left of H. Who is sitting exactly in between/f and E?

- —_— —
A

(@ C

(b) E ¢ N Q

-ﬁ e S AL

4‘-,
4\ )\

QA by Nithin i QI If they can pass, then you can alss pass.”

n




E’ aPIVU PO CA Foundation Paper 3 Marathon

ACADEMV

Q) Six friends - A, B, C, D, E, and F are sitting around a circular table facing towards the center of
the circle. E is not sitting between B and A, A sits to the left of F, and C is fourth to the right of A.
————

—

D is immediate rlght of E. Who sits second to the right of F?

(@ C
(b) A

@<

Q) A is seated between D and F at a round table. C ated opposite to D. E is round adjust to D.
e -

Who sits opposite to B?

— o C
(a) Q & 9 \\/ ?

! ~—
(a) Pari;D

\Y
(b) D
(c) C
q
dF TS
XX A Vg e SF

1

Q) Six persons are sitting in a Mg the center. Parikh is between Bablu ard Narender;
Ashok is between Chitra and Pankaj. Chitra is on the immediate left of Bablu. Who is on the
\

immediateTight of Bab!}l"

(b) Pankaj
(c) Narender
(d) Chitra

R

{0 7

Q) Four Indian, A, B, C, and D and four Chinese E, F, G, and H are sitting in a circle

around a table facing each other in a conference. No two Indians or Chinese are

_ . . C . . i .
sitting side by side. C, who is sitting between G and E, is D. F is between D and
A and facing G. H is to the left of B. Who is sitting left of A?.

E (a) E>

(b) F
(c) G
(d)H
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Q) Five people A, B, C, D, E are seated about a round table facing outside the center but

not necessarily in the same order. A sits at the immediate right of E. C sits third to the left

Polygonal Arrangement

_—
Notes ~\ \

\/
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Q) P, Q R, and S are playing a game of carron, P pan@are partners. 'S’ is to the right of 'R'".
— —— —
If 'R" is facing West, then 'Q’ is facing which direction?

—

(a) South

(c) East ? —> <
(d) West T
Past
=<
Q) If six persons are sitting at a hexagonal table, they are P, Q, R, S, T, and U, each facing the
center. P is seated opposite to E, whg is between R and S. P is between T and U. T is to the left of
S. Which of them is facing R? ¥
— -

= y 0

(c
d@T

(-

=
CN

~)

Q) Eight persons E, F, G, H, |, J, K, and L are seated around a square table, facing the

table - two on each side. J is between L and F; G is between | and F; H, a lady member,
-

e

is second to the left of J; F, a male member, is seated opposite to E, a lady member.
S i A

There is a lady member between F and |. Who among the following is to the

immedi I/ E

(@G I \

(b) | l/ \%
-—

% W = < L

(d)H

\

Iz
7

L
O

SR

l L\/ QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Chapter 1: Ratio and Proportion, Indices. Logarithms

Ratio

A ratio is a comparison of the sizes of two or more quantities of the same kind by

division. It denotes how many times one quantity is contained in another.

Definition

If @ and b are two quantities of the same kind (in the same units), then the fraction %

is called the ratio of a to b. It is written as a : b. Thus, the ratioof ato bis £ ora : b.

b

Terms of the Ratio
The quantities @ and b are called the terms of the ratio.
e ¢ is called the first term or antecedent.

* bis called the second term or consequent.

S,

~—

Inverse Ratio

One ratio is the inverse of another if their product is 1. Thus, a : b is the inverse of b :

a and vice-versa. b o
— Qb 32—
Definition 2: 3
The inverse ratio of @ : bis b : a. It is obtained by taking the reciprocals of @ and b.
Explanation
The inverse ratio of a : b is: < -
% b <
1 1 e
ix 2
—i-=0:a &:"
a b €2k
el

Similarly, the inverse ratio of a : b:cis:

=bc:ac:ab

1
&

S
ol I
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Q) Find the inverse ratio of 5: 8

(@)5:8
b) 8 :
(c) 25: 64
(d)1:1

Q) Find the Inverse ratio of E‘5§_9
> e oo
(b) 45:72:80 Fo!

(€)9:8:5

(d) 40:45:72 = o

Q) The ratio of two quantities is[15 : 17/ If the consequent of its inverse ratio ‘s 1SDthen
S f\

the antecedent is:
s i

(@) 15
(b) v15

(d) 14

[ ]

\ = =
1. Duplicate Ratio |2 >

A duplicate ratio is obtained by squaring the terms of the original ratio. If the original
ratio i the duplicate ratio is.a® : b

Z‘Triplicate RatioJ

A triplicate ratio is obtained by cubing the terms of the original ratio. If the original

ratio is a : b, the triplicate ratio is a® : b®. .
P 2>

2% 2™
& | A+

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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3. Sub-duplicate Ratio 70\ . ) b

A sub-duplicate ratio is obtained by taking the square root of the terms of the original
ratio. If the original ratiois a : b, the sub-duplicate ratio is \/E : \/B

4. Sub-triplicate Ratio — \2)?- @E

A sub-triplicate ratio is obtained by taking the cube root of the terms of the original

ratio. If the origi tio is a : b, the sub-triplicate ratio is \75 - \:Vl_)
5. Compound Ratio

A compound ratio is formed by multiplying the corresponding terms of two or more
ratios. For example, the compound ratio o@_:_b andc:dis : (b x d).

Examples

* Duplicate Ratio: For the ratio 2 : 3, the duplicate ratio is 4 : 9.

Triplicate Ratio: For the ratio 2 : 3, the triplicate ratio is 8 : 27.

Sub-duplicate Ratio: For the ratio 4 : 9, the sub-duplicate ratio is 2 : 3.

Sub-triplicate Ratio: For the ratio 8 : 27, the sub-triplicate ratio is 2 : 3.
QX< ! 3XE
Compound Ratio: For the ratios 2 : 3 and 4 : 5, the compound ratio is 8 : 15.

R

Inverse Ratio: For the ratio 2 : 3, the inverse ratio is 3 : 2.

. : For the quantities 2, 3, and 4, the continued ratiois 2 : 3 : 4.
) -

a2t
@ﬁrip@ofkﬁs
(a) 125 : 64 42 5>
(b) 16: 25
N I
(c) 64 :125 64 - A5
(d) 120 : 46

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) Find the sub-duplicate ratio of 49 : 64.

(a)7:8 )ﬁ )Za
EaRt

(b)49:8
(c)8:7
(d) 64 :49

Q) Find the _sgb’trw_!h_cate ratio of 8 :21.

(@2 > J&?

(©)4:9

(d) 8:27

Q) The ratlo?@of 4:5 and the sub-duplicate ratio of a: Q;Qen a'is
@2 ( 7@ :)q)

(b) 3 Jx 13

3 HxJx, = K>
se g

/ o — 22—
=
77
le the duplicate ratio (@Then find the value of :
. 2 - <
(@) 2 Dogleee§ = =
(b) 6 —
(€5 X -2 -

———

(d)9 B+ é/_é]\

KRAX— 1% = W0 TAY

2 — L\",,L

¢ =
fas—

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Continued Ratio \/\ £od aibic:d c:a=fis
Notes: 3 b [ . X ' A v = |+ 2=
b'.C__ > H i - 2: 6.
g - _ : (&\Xé’l’a‘- ¢ ’xy"‘ X
Lib o T lg3:BK2 o _A __65
- 3:£.F Y R et &
= Bt .
ah = Pl o7 036 4k
h:c= G U -
ab C
Continued Ratio Based Problems -
< ai‘o:"'";
QIfA:B=4:7andB:C=5:9,thenfind A:B:C. 6\ 19 |
(@) 20:35:63 T b"[':?'q
a £35 ¢ A
(b)4:7:9 !;/CH SQ C—
(€©)5:7:9 R0 35 .62
(d) 20 : 28 : 45

QIfA:B=3:4B:C=5:6,andC:D=7:8,findA:B:C:D.

) (a)105.140.168h R 1—’—
(b)15:20:24:28 %\
(c)30:40:48:56 é

(@21:28:35:40 V. 0! C 15 " Aad. QY

06 |92

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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(@) 22 : 27

(c)32:33
(d) None

v R =1

is 9 : 8. The ratio between the average temperat

N

g

Q) P, Q, and R are three cities. The ratio of average temperature between P and Q is 11:12 and that
betweeé

&=

0% 99 .3Y

= |22

N

Q) X, Y, and Z together start a business. If X invests 3 times as much as Y invests and Y invests two-

thirds of what Z invests, then the ratio of capitals o

(a)392
b) 6:3:2 x ’>’ s

a —

fX,Y and Z is;

An amount divided i

/
in C

—
4 B

ertain ratio

/\

—_\
Q) Two numbers are in the rat

becomhe numbers are:

(a) 14, 16
(b) 24, 27
(c) 21,24
(d) 16, 18

Tl

2\ =087y

3 is)added to each of them, their ratio

/

s

———  —e——,

— 0845
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Q) If the ratio of two numbersf 7 is added to each number, then the new ratio

will be[2:3)

Then the numbers are:

49 77 = O 63T

F = 06243

[

(b) 42, 45
(c) 43, 42
(d) 39, 40
Isd
Q) The a o persons are in the ratiq 5 : 71 Eighteen years ago, their ages were
— =

in the ratfo 8 : 13/Their present ages (in years) are:

(a) 50,70 = o-?r‘f@
~N

(b) 70, 50
(c) 40, 56
(d) None

E2
|¥ geos 230 %:0‘(\ °>

N . AL

A =70
22,5 e euoo

Q) The price of a scooter and moped are in the ratio 7 : he price of the moged i @ more than

e =
that of the scooter. Then the price of th€ moped is:
/
5‘6 Scoekr

i @
@ %7200 EZ N

v v m?o d
— Ol
(d) % 700 G - o = 1600
2= |L0o
= <00
_ F3c0
q X %00 = . —d

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Q) The students of two classes are in the ratib 5 : 7¥If 10 students left from each class, the remaining

students are en the number of students in each class is: -
(a) 30, 40 g,:(_: O F1¥z

(b) 25, 24

() 40, 60
i @) 50, 707 %

~)

Q) Find three numbers in the ratio1:2:3, so that the sum of their squares is equal

I

@ 6,12, 18 @Qk(on W
/

(b)3,6,9 ~ — v
= =
© 4, 8,12 LXK = pAT 1aR= MR

(d) 5,10, 15 MRC =BoH

Q) The ratio of two numbers is 3 :@The difference of their squares i@ The greater number is:

(e L B et peeaks o

=6
(b) 12 x5 =2 ;,maQﬂo‘no
(d) 64 C-6 = 98
- —
\=220-2 ~

Q) Find three numbers in the ratlo 1: 2 3 so that the sum of their cubes is equal t
@24 OpTor 4T

(6)1.2,3 3x &ém\szﬂ

(c)3,6.9
< (d) none éx CCQ\JC\J::\U\ >
- 2 q
376207 ax ( o

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Q) Eight people are planning to share equally the cost of a rental car. If one person withdraws from the
_’(_ —_——

arrangement and the others share equally the entire cost of the car, then the share of each of the
/ ———

remaining persons increased by:

OF

(b) 3 | l[\[\\\
P T —

d 3

(

Q) The salaries of A, B, and C are in the ratio 2:3:5. If increments of 15%, 10%, and 20% are allowed
T —————— ————— —

respectively to their salaries, then what will be the new ratio of their salaries? C
s A~ =

(a) 3:3:10 5
(b) 10:11:20 CQ 3 —

-33: \ / .
" 0) 23:33:60 p) \ ’HT -/ \\jl() \\/&a 7.

(d) Cannot be determined
\Vj ‘
R 2.2 — p.464b64

3.
Q) If the salary of P is 35% lower than that of Q and the salary O?R is 40%_!1igher than that of Q, then
the ratio of the salary gf P & Ryvill be: -

’ 1510 0
@ Asuome. R s Sados

(b) 7:12 C‘) ) 00 - 26/ = 65

(c) 9:20
(d) 11:25 R = 100f %0/ %0

o g L5 O =0t

Q) Incomes of R and S are in the ratio 7:9i and their expenditures are in the ratio{4:5.
/.
Their total expenditure is equal to thg¢ income of R/ What is the ratio of their savings?
— :

(a) 23:36 :V ‘ ‘qs
(b) 28:41 4 Xq 81
(c) 3143 =

=

(=2 e g7 27T

5ol @T:—

QA by Nithin R Krishnan. 7f the, cun pass. then you can atse pass
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Problems on Coins

9\?/ Q) The ratio of the number of X5 coins and 10 coins If the val m
77360, T
o>

en the number coins will be:
\
(a) 72

7o e
\'0/ (b) 120 NO I%CDZ nS :8_25

—

<N Y |50 >¢

O Loye= 262 |ox = I19R9

60 7(_:31 f‘;

Q) A bag contait onsisting of 50 paise and 25 paise coins. The ratio of the

number of these coin @j e].total valaeilin %) in the_bLg is: —_—
(a) 43.25 HOPs ) s
- (b) 41.25 K X
() 39.25 f\’)ﬁ% Coin £t~ | X
(d) 35.25 = ORHGK 3)¢
Vol O FREN = 0-F15)¢
Totad walse = 1(+0:35>
Lﬁﬁ"f’«BDC: 0% L -
c= 05 =15 — A
4 /?T‘ — E— A

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Problems on Mixture

Q) A dealer mixes rice costln@ 84 pe@uth rice costing|X15.54 per kg and sells

the mixture at %17.60 per kg. >So he earns a profit of 14.6% on his sale prlce The

proportion in which he mixes the two qualities of I’ICG-IS
| —— 2

NETERT s s
oy ¥ 3 & /\b’ 24

T~
P | F 60
B

\ |- ]404
502 05096

—————— =

o~5o% — 042k

L |2 Nle
1 o

1)

=
Ay
S
-

Q) The cost price of Rice A is 50 per kg and that of Rice B is X70 per kg. In what
ratio should they be mixed so that the cost price of the mixture may b ?65 per kg7

B "@A‘uﬁv Rics B>
e

(© 23
(d) 3:4 C//T

o

¢
//
7

5. \5

~

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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roportion _?- _—
A proportion is defined as the equality of two ratios. ﬁ\

O«&: L C

e Ifa:b=c:d,itis usually expressed as:

%:2 or ad=Dbe or a:bueid
e In this proportion, d is called the fourth proportional (or the highest
proportional).
Key Points:

1. Terms of Proportion:

e The quantities a, b, ¢, and d are called the terms of the proportion.

e a is the first term, b is the second term, ¢ is the third term, and d is the fourth

term.
e The first and fourth terms are called extremes (or extreme terms).

e The second and third terms are called means (or middle terms).
2. Product of Extremes and Means:

e Fora proportiona : b:: c:d,

Product of extremes — Product of means

ad = be.

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Continued Proportlo Q
Definition: % L@  __ J

® Aproportiona : b :: b: cis said to be a continued proportion.

e Here, cis the third proportional (or highest proportional) and b is the/mean

proportional. - - C i
Key Concepts: Wb - T dz

1. Continued Proportion:

e Ifa:b: b:c, then:
b 2
=—- or b°=ac or b=+ac

2. Cross Product Rule:
e For three quantities a, b, and ¢ in continued proportion:

b
a:b=bi& or ol or b =ac
b s

e Here, b is the mean proportional, a is the first proportional, and ¢ is the third

proportional.

Properties of Proportion

1. Basic Properties A —~ C
1. Basic Proportion Property ?— M

. Ifa/:b:c:d,thenad:bc. ad: b

2. Invertendo

—

—

o Ifa:b=c:d thenb:a=d:ec

A - < ,D_::&\“
T d a <

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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. Alternendo

o fastb=c:d theng:c=b:d.

—

4. Componendo

J i
o fa:b=c:d thena+b:b=c+d:d.
5. Dividendo 2\_ — _S a*k — CF\_d
e Ifa:b=c:d, then o 7, b q
\cl—b:b:c—d:d. O"'b —c-4
Eomponendo anm:l_ende b —a-/

e Ifa:b=c:d, then

aty - C+cA
@a—b—c+d CD
e fa:b=c:d=e: f=... then each of these ratios is equal to
A —c =<2 Ot atcte+t.
b A € bra+fr VY ATy
» Ifa:b=c:d=e: f = ... then each of these ratios is equal to
a—C—€— ...
b—d—f—...
Q) implies 271% then the process is called:

(a) Dividendo

(b) Addendo

—qrerAtEmendo =

(d) Invertendo

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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a\\

P 1. pir . i
Q) If = & ke the process is called:
:ﬂ) Addendo )
(b) Subtrahendo
(c) Componendo
(d) Dividendo
| Q) Which of the numbers are not in proportion?
( @6.857 C =076 _2 o7y
— & 7
(b)7,3,14,6
(c) 18, 27,12, 18
(d) 8,6,12,9
o~ C
Q) The mean proportion between 18 and 72 is:
(a) 24 b=2
$ .
@ b= &c
(c) 48 b = |la &
d) 54
o — ; | &x<F2—- = 3€
a' b
Q) The 3rd proportion to 15 and 45 is:
(a) 90 b”’: a. C
o c =\35
(d) 75
Q) If@ ib/\é)then
(10A4 + 3B) [0k + 3RS
(54 +2B) 7R+ /K5
= 26 = [ %5
KO

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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is equal to:
(b)7:3
(c)6:5

(d)7:9

Q) Find two numbers such that the mean proportional between them @and the
third proportional between them is 144:

(a) 9, 36

(b) 8, 32 ‘b A

(c) 7,28 (8 P )/_'

(d) 6, 24 Ax2e
— (¥

=

Q) The mean proportional between 24 and 54 is:

(a) 33

- b — |@4x5t

(c) 35

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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9:3
"~ (b)16:3
()7:2
d)7:3

Q) |@ @hen

Options:

3a + 2b:4a + 5b =?
22txF = KR>3
X3 TEXF 47

(a) 23 : 47
(b) 27 : 43
(c) 24 : 51
(d)29:53

Q)l@chen\/% 8 =?/_
@3 ES il
(b) 2 “t ! )CT
(C’li = | 666

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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ax
Q) The ratio of tho the mean proportion -@
@2: b= A = Jars
mﬂw 36%— =15
—_— 4
(©7:15 \ 2
o
75 215
T ke - ——

)|@ @ Ot@ @@then shyts i

= Ft4Hfll
1]

- — T F

(b) 3

(€4

Indices (Exponents)

Definition:

® An index (plural: indices) or exponent is the power to which a number (the base)

is raised.

e [f a number a is multiplied by itself n times, it is written as a@”, where @ is the

base and n is the index or exponent.

7 (
35 B

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Basic Concepts:

Base: The number that is being multiplied.

* Index (Exponent): The number of times the base is multiplied by itself.

Important Notes:

e Any base raised to the power of zero is defined to be 1, i.e, a® = 1 (for a # 0).

e The nth root of a number a is written as /@ and is equivalent to a/™.

Laws of Indices: G4 5 L+ V5
®3>3 =
1. Product of Powers (Same Base): '—3 3

am % an | am%n
6 -2
e The bases must be the same. __ 3
2. Qu-otien/tofP_o_wers (Same Base): ? 53
f — gMm —
am o " |
3. Power of a Power: ,3Lr6 % & —9
@6)4: jgxcl /(am)n — g™ f —_—
4. Power of a Product: _— oD
2 F 4_3 = =
o_ (ab)" = a" - b"
BrT =3 i
5. Power of a Quotient: Cé) -3 )<e2’+
5 L —
a\™ a”
3% () =i

/

6. Zero Exponent

—I

ora#O) 3

—

7. Negative Exponent:

>

m_ 1 gl
e R
=

I %

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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8. Fractional Exponent:

9. Equality of Exponents:

e Ifa® =aY, thenz = y.

Algebraic Identities

" Key Identities:

—_

. (a+b)? = a® + 2ab + b*
(a — b)? = a® — 2ab + b
Z b (a+b)a—b) |
3 =a®+ b+ 3ab(a+b
. (a —b)® = a® — 3a%b + 3ab? — b®
> sl
6. a®+b® = (a+0b)(a® — ab+b?)
mmem—
(a — b)(a® + ab + b?)

7. a3 - b3 =
—_—
8. (a+b+c)?=a®+b*+c®+ 2ab+ 2bc +2ca

Co\r’vlov (a

a “ b—t'gq}J (G"")?

2.

@+ b)
(wb\ =

Special Note:
o Ifa!/? 4+ b3 4 /3 = 0, then (a + b+ ¢)® = 27abc.

Q) Simplify: G * 'Z\'L—l
2tz 2 -]
2ntd—an /&};Cn-s’

X &3 =2 \

2 —+ | = L

—/H:ﬁ -

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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~J

@ 3
(b) 5
(0 2
d) 3

P

1
@) o

(b) ﬁ

(D)

d)0

Q) On simplification

1 1 1

reduces to:

1 sl 20— it etate | Iggraq et

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) Iiél"’ =&Y = 207, ther\ z is equal to:
|
(a) zy v ¢ Y 50
#s) = 95 = o’ZZ’) — /&
L
; (4= @ 20F S <35
[ @=% <%
Ty _ x+9 = [t
HKG = 51
y V3
(/ > K W= K =P
' 4.l = =Vz 7@:?
%)IszXSyXE)Z—?,GO thenwhatlsthevalueof:v,;g?z I u I
( (a)3,2,1: o@)\'w'\ H('k_
b 1,2,3 c93><5?<5_ _gqug
©:2,3,1 360
1,3,2 =R S
Q) Find the value of z, if
:B(:B)l/s = ($1/5)z
.4
(a) 3 X'F % = x <
(© 2 ’ »
/<iid)e > Ito™> = =
L2 = X
5—
2= b=

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Q) The value of

Al

Q) If (25)150 = (25.’1:)50 then the value of z will be:

@) 2

%@‘?’D QY o 5‘%&6

100 50 (G %

e  AP=FF & Cg'o
@5 RH>= (o’?ﬁ>
1009

— OTB =(H"*

/ P

:%Q) If abc =2, then the value of

1 1 1
1+a+2b1 N 1+%b+c“1 * l14+c+al

(@1
(b) 2
(©) 3

CF;

QA by Nithin R Krishnan- 7¢ e, can pass. then ysw can alss pass.”
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Qlfa = ﬁtﬁ and b = ‘\gﬂ‘;—_ then the value of 5 + b2 is equal to:

(a) 480" =l 4544 b=00456%D

[Fraez >
(c) 484~
(d) 486 -

5
v

e
—

(] 2

Logarithms /K& <
— —

Definition: 2 b - Q

* The logarithm of a number to a given base is the index or the power to which the
base must be raised to produce the number, i.e., to make it equal to the given
number.

Basic Concept:

¢ |f there are three quantities indicated by a, x, and n, they are related as follows:
a’=n
e Wheren > 0,a > 0,anda # 1.

* Then z is said to be the logarithm of the number 7 to the base a.

e Symbolically, it can be expressed as:
x =log,n

QA by Nithin R Krishnan- 7¢ e, can pass. then ysw can alss pass.”
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Types of Logarithms

Logarithms can be categorized into two main types:

1. Natural Logarithm
e A logarithm with base "e" (Euler's number) is called a natural logarithm.

e Itis represented as Log.x or In(x).

= A 2—
e The constant e = 2.7183. = &ﬂ'/

e Used frequently in calculus, exponential growth, and scientific applications.

2. Common Logarithm

e A logarithm with base 10 is called a common logarithm.
e |t is represented as Logsex or simply Log(x) when no base is mentioned.

e [f the base is not explicitly given, it is assumed to be 10 in most practical and

commercial calculations.
Characteristic & Mantissa:
¢ The integral part of a common logarithm is called the characteristic.

* The non-negative decimal part is called the mantissa.

Antilogarithm:

e |If 2 is said to be the logarithm of IV to a given base, then N is said to be the

antilogarithm of x to that base.

If log, N =z = N = antilog

Additional Notes:

. log n=2=a0" =n
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Laws of Logarithms

1. Product Rule:

X4

~ ‘/on \

log,(zy) = log, « +log, y ~ e
- ——
* Where x and y are positive numbers.
2. Quotient Rule:
x

log, 5 =log,z —log,y v

2z |0X°
3. Power Rule: 1@?} 2C

/
log, (zF) = klog, =

4. Change of Base Rule: %&7(\ 7( = gg

5. Logarithm of 1:
log;1=0

6. Logarithm of a Number to the Same Base:

® The logarithm of a number to the same._hase is equal to 1.
1 1
/ R X
=

¢ Examples:

7. Inverse Property:

2!

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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. Equality Property: é“f‘
8. Equality Property; )(Oﬁ —f,_z—_

e Iflogz = logy, thenx = y.

P
&. %umber of Digits in e{Given Numeral'> (9 é"f’
\ 5ﬂ .
Number of digits in a given numeral + log(numeral)

Q)7log( )+510g( )+310g( )lsequalto

)¢ 209 16 %

(b) 1

= CEbtnd

M

. N .
25 Las (= ki el
\ oAy

F|—80 X = Rt x mR<C

Q) '{10810000 T = /t)en Z is given by:
fa) ===
(0 0© @ | /
® 53 %

(@] 20 —
(d) None of these. C O
| O

N(_\,

X:

L

(O_—
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Q) If log, (ab) = z, then log; (ab) is:

a) L a+ X b:[‘)‘f'a"' \
©. Log, | 9, =
= =+
(d) None of these 7C, —|
db:'?i -
+ = -
) {70\4) * >C — |
b —
\f"aojk =° — 2>
jﬂj b=oC—| >C — |
A —_——

Q) Number of digits in the numeral for 264

(Given log 2

(a) 18 digits 54 Q
o fogd = 64 KX9 %
(c) 20 digits

(d) 21 digits f‘ééeyo‘goloﬁ
= 1965

L= SE—

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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(a) 0

Q) The value of
logs 8 f— iag/g
logy 16 - log, 10 Log2
" dog e xAoglo
@31081023 /QO q /epﬁ L—}'
(b) 7logy 3 ﬁ 2 E 5
(0) 3log, 2 Zﬁ/‘ o) _3/09__
(d) None — /J/Z’ - W
/Q09
(o7 Dusg 10 W
= =2
Oj = J — 3 c)aj—/
ag|'®
Q) The value of =3 ,é oj( C

log: 3 x lggs 4 x log, 5

xlore xhor®

(b) 1
© 2
d 3

W Aoy 2

/

()42

Zo

ﬁoz%

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Q) Iflog2 = 0.3010 and log 3 = 0.4771, then the value of log 24 is:
—_—
(@) 1.0791

3
(b) 1.7323 ’éﬁ % = ZO 37X
13800 >
(d)) 1.8301 — 07_3 + /QOj D’Z

_ ouzr + 3H92
1380

Q) If logz{log,(log, .’;)] = 0, then the value of z will be:

(a) 4 203%@07299 = 3°

(b) 8

(0) 16 2074, @.:).c =
(d) 32 2 2 = U

= =1

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Q) The value of

logs (1+;) + logg (1+51;) -+ + logs <1+61ﬁ)
Ao oA 09 &22
’00(? 1 j -— - 6&‘-)—

:)? ’@é g”x%x;?{ ﬁ;;ﬁ

(d)o

e
/
Q) logo o1 10,000 =7 —

- | !
0(7 (0000
f(b) 2> ool
(©4 0000 =0 °'>

(d) -4

A

Q) log, V3 = fl). find the value of a
\/¢

s 5o g

(b) 81

5 -

(s) =

— On

y Nithin R Krishnan. 77 the can pass. then you can alss pass.”
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Chapter 2: Equations

Equations
Definition of an Equation: A mathematical statement of equality.

® Conditional Equation: An equation that holds true for certain values of the variable involved. If
the equality is true for a specific value of the variable, it is called a conditional equation and uses

the equality sign '='
Example:

z+2 =13
3 i3 g

holds true only for z = 1.

e |dentity: An equation that holds true for all values of the variable involved.

Example:

m+2+x+3_5m+13
3 B ]

This is an identity since it holds for all values of the variable z.

Solution or Root of the Equation: The value of the variable which satisfies an equation is called the

solution or root of the equation.

Types of Equations:
imple Equation): An equation in which the highest power of the variable is 1.

This is also called an equation of degree 1.

Simultaneous Linear Equations/ Two or more linear equations involving two or more variables.
equation of degree 2 (highest power of the variable is 2).

® Cubic Equation: A equation of degree 3 (highest power of the variable is 3).

QA by Nithin R Krishnan- 7¢ e, can pass. then ysw can alss pass.”
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Simple Equation \
A simple equation in one unknown Z is in the forrzl»?zm +b=0. ]

Where a, b are known constants and a # 0. 5)C Jr ( O - O

Note: A simple equation has only one root. 6_7( = —I O
p@a | O ) = — 2

Q) If Iog1o 5 + log1o (5x +1)'= Iog1o (x +5) + 11 then the value of x =

/ (a)7 %ﬁ\f(tp’w—l) R\% /O(DH"O )

(c)5 or?‘;)('\"?/— IO>\U+% O
@10 155(= tris
>C = >

= oYY

Q) If [x - 2| + |x - 3| = 7 then, 'x" will be equal to \ 7—)

s Toptr 62| [6-3)

b) -1 = H"f_B /QH)
t (c) 6 and -1 )
(d) None of the above. l -2 l -+ l (-2
= 3=

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Q) 2m+5 4 3z+10 =5

(a) 10.58 OQ’{‘“" H'é‘w@ Cb)
) 958> R H(=
@95 L= QX585 + X958 T\0
(d) None (O | &
o xayBAL Sl M B «5;#'0 B

Simultaneous Linear Equations in Two Unknowns

The general form of a linear equation in two unknowns z and y is az | by -} ¢ = 0, where @, b are

non-zero coefficients and ¢ is a constant.

Two such equations, a1z + b1y + ¢; = 0 and asx + boy + ¢ = 0, form a pair of simultaneous

equations in  and y.

A value for each unknown which satisfies both equations simultaneously will give the roots of the
equations.
Solve the following simultaneous linear equations:

3y =7 - -
N | 2 = ¢xF =Bwie

Gy - 3%3
= =%
x+4y =10 -
Y=Gxi10 = XF
—_— -
Notes: = \%
=

QA by Nithin R Krishnan- 7¢ e, can pass. then ysw can alss pass.”
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Q) A man sells 6 radios and 4 televisions for 318,480. If 14 radios and 2 televisions are sold for the
—— —_— —_—

same amount, what is the price of @ television/
— —

(a) 31,848 ,Qz;\‘aa(d'adib ' v ;@
(b) 840 7>/ C~ — €H¥ U

(c) 31,680

)X3,360 7( (’L\O( +|a: >~ (%4?0
AL [ gago = |Hx18H8° |
A ; % — 7 Cx2 = |9XY =pB3co
\_//l//Q)/A man went to the Reserve Bank of India with %1,000:}He asked the cashigr to give him 35 and |

%10 notes only in return. The man go@notes in all. Find how manyﬂs_@ne
—— —

receive?

(a) (25, 150)
(b) (40, 110) (GO"'&E:— \7(1,’
qauze ZUpn
) None. \607(‘9 — ?5
a5 *10 = 259

\

N\

\DH0_——
H =
Q) If the ratio of (5x - 3y) and (5y - 3x) is 3 : 4, then the value o@s:

om0 5%739 = 2 =075

(b) 29 : 27 ,;a — 2% “

(©3:4

o et @)
=23 Y=

DRRAF-3XR4_— 4&  —0.F5

HXQq — BRF &<
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E’ aPIVU PO CA Foundation Paper 3 Marathon

ACADEMV

Q) The equation x + 5y = 33; :+y = 13 has the solutio as:
—— y —
P’ﬁo N\ \r'l I

F+ 5 K =8RG =22

(c) 4, 16)
(d) (16, 4)
W
— —_ | — 2~
= TIE '
Q)Ifmiy+ =8 ——1ar<dm—z% ): 3. then (x, y) is: ,/é_’ [_")
T opﬁc)\r\(a} =\~
""" g l+2=2 =
+ == - =%
91,2 A | 2\ =

d (2 1)

Tog opT” o0
2 4+ 2= = \’\_:%\‘:2-
|2 | — 2

Q) A number consists of two digits such that the digit in one's place is thrice the digit in ten's place.
If 36 be added then the digits are reversed. Find the number

(a) 62 %rBé:éL
®2 —

(c) 39
(a) None of these
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Simultaneous Linear Equation in Three Variables

Definition

A system of simultaneous linear equations with three unknowns is a set of equations where each
equation is linear and involves three variables. These systems aim to find the specific values of these
variables that satisfy all the equations in the system simultaneously. Typically, such systems can be

written in the form:

ar+bhyt+cz=d
axx + by + caz = dp
azx + b3y +c32 = d3
Where:
¢ z, vy, and z are the unknown variables.
* ay,a3,as, by, by, b3, c1, s, c3 are the coefficients of the variables.

¢ d,,d,,d; are constants.

Qf=4=% 7r+8y+bz=062

— ——~  FIXKt8x3tT 5K
(@) (4.3, 2) |0
- — R¥ ey
(b) (2,3,4) =672
(€ (3.4, 2) —

(d) 4, 2,3)

QA by Nithin R Krishnan- 7¢ e, can pass. then ysw can alss pass.”
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Q) Solve the system of equations:

= . 20, .l 40, 2z _ 94
r+y y+2 zZ4+x —
aon H
Find the values of (z,y, 2). Cﬁf(f—\ /Irt~\
(a) (120, 60, 30) 30°60° = _ﬁ%‘i =0
(b) (60, 30, 120) 20460 1

(c) (30,120, 60)

: Lo\ X0 — 4D
d) (30, 60, 120 ~
()(7: ) /?d——

Z0F(28 — 5 -t
15 —

Quadratic Equation

An equation of the form az? + bz + ¢ = 0 where z is a variable and a, b, ¢ are constants with
— . ——

a # 0 is called a quadratic equation or equation of the second degree.
* Pure Quadratic Equation: When b = (), the equation is called a pure quadratic equation.

» Affected Quadratic Equation: When b # 0, the equation is called an affected quadratic.

General Solution:

\

The roots of the quadratic equati?@ +bx+c 2;[ can be found using the quadratic formula:

—b+ \/52 —4ac

r =

/ﬂ%/m :

QA by Nithin R Krishnan- 7¢ e, can pass. then ysw can alss pass.”
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= 47
Sum and Product of the Roots: = - C 2
S q*

Let one root be a and the other root be 3. U,J am’(’
® Sum of the Roots: Q6°‘\ Lo ('(\,L
—b++vb:—4dac  —b—VbV —4ac —-2b b
a+f= i - = =
—— 2a 2a 2a a

Thus, the sum of the roots is:

| o

a+f=—

Which can be interpreted as:

coefficient of x “—
Sum of roots = —

coefficient of 22 —

Product of the Roots:

aff =

elo

(—b+ m) (_b_m) B
2a 2a .

So, the product of the roots is:

This can also be written as:

CRomtent torgr >
Product of roots = onstans 1o

i coefficient of z?

QA by Nithin R Krishnan- 7¢ e, can pass. then ysw can alss pass.”
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B ~ ,u£t>—
How to Construct a Quadratic Equation ?C, - (50‘"”' )

For the equation ar? + bx + ¢ = 0, we have:
b c
22+ -z+-=0
a a

or

or

z? — (Sum of the roots)x + (Product of the roots) = 0

Q) Given a quadratic equation x? — 6z + 9 = 0, what are the roots of the equation?

— Sum =46 3 / 2
Options:
G Poodut= 3432 =
B) 3 and -3
C) -3and -3 en2= q_/_\
D)2 and 4

Q) Which of the following equations has the susss#he roots 3 and 5?

(A)a: — 1B R0 Sum= 315=§

(B’ —8z+15= - odw = 255

(C).'I:2+3:1;+5 0 =

D)z +8z—15=0 o .

7?— g 115 =0

QA by Nithin R Krishnan- 7¢ e, can pass. then ysw can alss pass.”
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Nature of the Roots for the Equation az? + bz + ¢ =0

e

‘br}/ L

1. fb% — dac=0:

® The roots are real and equal

2. 1fb? — dac > Oa
———— e —.—

* The roots are real, ﬁ/@ @ 3 6

3. 1fb% — 4ac g nd not a perfect square:
——

® e roots are real, distinct, and irrational.

| b2 —4ac < OT/

® l The roots are imaginary. j
4

q\m

Q) If b2 — 4ac s a perfect square but not equal to zero then the roots are:

(a) real and equal

(b) real, irrational and equal

real, rationa unequa

(d) imaginary.

Q) Find the positive value of k for which the equations: 22 + kz + 64 =0and 22 — 8z + k=0
=——

: S—
will have real roots:

2
(a) 12 b’ Haue &0
I .
(©) 18 b —lUge =0
(d) 22

K’L, Lr%lyél‘\—: o
L<L:; 6;219/(7

< = | &

QA by Nithin R KriShDan. 7¢they . s e e can alss pass”
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Q) The quadratic equation £2 — 2kz + 16 = 0 will have equal roots when the value of k is

2-
(@) +1 Io—Gac =
(b) +2 2
© +3 Eolp,) — Z_,’><|(>:
1 (d)+4
3 27
L4k = 64
1
= | £
. o \ 2
: (\7 _ 4 ’-_-:q.
Note @ - L’V %
~\$l°
1. If one root of the quadratic equation is P + ,/q: r %
5
* Then the other root will be P — ,/q. >F _
2-7%
2. If one root is the reciprocal of the other:

* Thenafl =1 (since a - é =Cl}):

Q) If one root of an equation is 2 + /5, then the quadratic equation is:
o —
@z +4z—1=0_ < =&2+Jp = X — IS
byz? —4z —1=0 — —
( (b) z* — 4z 0) OQ’TP —<Suw = 4

m:c—l-lzo _ -
dz?—4z+1=0 Oqgf__—@.ﬂfg‘) (24; )
QA
=2 -F’
=Lk -5 ="

> = (ova) X
762/ > == <

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Q) If one of the roots of the equation 2 —I—p.'r, + ais v/3 + 2, then the value of pand a is:

(a) -4, -1 D(.//_ QTE ‘(E & ‘r

(b) 4, -1

© -4, 1 S = 4 W‘B: H_P_,B_ A

(d)4,1

= o=\
o ,@vaurc: -
-PS

Q) Roots of the equatior@:2 — 14z J@: 0 will be reciprocal of each other if:
bt b Jeciprocd’ of each o

N
@ k=—3 /{%odﬂ‘t =\ <p= ol |°"
=

& k=0 c = | =
k=3 O\
(k=14
_’K__;l
3
= >
——

Q) One root of the equation: 22 — 2(5 + m)z @7 + n»l:) 0 is reciprocal of the other. Find the
P————— — —_—

value of m. IZ/;_\
@)_7 ’\7—:50&, '
b) 7 - < =
© 3 A
(d)—3
2( o) =\
/‘_/
Q4 3= \

QA by Nithin R KriShnan. 7 they cn pas then you can abe piss—y
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Q) If one root of the equationz? — 3z +k =0 i@hen value of k will be:
—

(a) -10 W')('—
(b) 0 5% 3% 4+ =0
(c) 2 6 ,(_M ’/_O
@ 10 & = ~ 0O
_rtw
\K_/

Q) If roots of equation 2% + i(:)z 0 are o and Band a® + 3° ,Find the“' value r?
@D LpD

(c);4 Swwr = 0("\"@’~ —.|

v

—l+6=-

</\3 = —¢( F SxF Q\—>
—\ -/,6 "3-7'\ \

Q) If the area and perimeter of a rectangle a;;? 6000 cm# Wespectlvely

then theflength ﬂf the rectangle is:
{

EES ) b= oven [ |
(d) 200 cm Q2 </Q+b>/ @.Q}\ANW
Q@: oo 0 aopkion tht

|#0-A ) =600¢

gis £ U — 600D

64'3.7\

(A1 COZ’\HB3 P/\ 3R{ COLLE> i

X\ KTW ) ——— S
—\\30-L 50-2)
b D\K%@hom\a

QA by Nithin R Krishnan ¢ e, can pass, then ysu can alss pass:
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Q) If one root of the equation p:l:2 +qx 4@: 0 i@then the other root of the eq_liatioﬂl_b_e:
/' —
o frotuts
b)1l/r
— OA
0 1/p) A
<

SR S
1

g
If two roots are in the rati@ X @b = @Tﬁ) “

N 2 2
0 A b (TY\#Y))OL a,Bb (o + B)%ac

N &

Q) The positive value of & for which the roots of the equatioré%2 4@{ 4—@: 0

are in the ratio|3:2) is: /3 wW\ — L

(@ 13

() B0 N 23400 2
nizEn) R @* >x

< = WD :-\‘5'52—1_

V

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Q) If the ratio of the roots of the equation 42> — 6z + p = 0 is 1:2, then the value

of pis: Mm=\ Nn—= =2
o b = S

(0 -2 Ix2%x36= 4 >
- @:2_

Q) If a and f3 are the roots of the equatio-r-IE2 +T7x+ 12 =0, 4hen the equation whose roots
(a+ B)? and (a — B)? will be: QC_‘?"T' Fy+\122=O

(a) 22 — 14z + 49 = 0 Surn = -4

(b) &® — 24z + 144 =0 feo = 12 e
() z? —50:r+49) Qi”(/ @,:

(d)z? — 192 + 144 = 0

Qlfa+ B=(24andaf hen @ and 3 are the roots of the equation, which is:

—_———

@zz—22—3=0
()a:2+2x—3:D
@Qz24+2x+3=0
dz?—2x4+3=0

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Q) If the difference between the roots of the equation 22 —kx+8=0 hen the value of k is:
_— . ~-

—_—

e < ,O\,md (>
ﬂ_o.*bb\; (b) +4 o
sy -
144
— o& ¢ TaxE
04‘\’%@ @*@ T _,aoqa-v?_d fisa
2-
& +@) = (o(/‘}jz:\— o o>
< - Kkzﬁﬁr—»\—-"(rxg
Q) If o, B are the roots of the equation 2% +z + 5 = = () then 05 +ﬂ is equal to: — G+ 2%
2 2 At B =~ = Llrﬁ
(@) 5 1 DZ- al ? /_E_ o(ég"' 5 =
@ A’YP’> ’9/
:50@
3 > —
)f 275 ()
/\ ’V \q
Q) Find value of 22 — 10z + 1if z _/5 275
(b—toXlox|l =2¢= 67T
‘ (a) 25 '\_) 7:“:55 s_gn
— |00~ 100 Chorye
q (b) 1 \ 5
()0 = \ L~z
d) 49 = 499
(d) X = 4 61 Q ‘()//

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Q) The value of

is: &‘\-’}i: lj'] &

Qx*x\ =>C
E? - 4+ T2
:t\/f_) _/7r’_7[2, \____-
(

Cx\ =
92+ /3 &-ZL&“_,V:_O
(d) None. 2¢ ~ ,\—W
/@0\

Q) The value of

(& o Vo vor

(a) -3
(b) 2
(03
()4

Q) The value of

\/30+\/30+W

is: @( K
(@) -7
(b) -8

‘

(d) none

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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~_ g g

Cubic Equation

® Definition: A polynomial in  having degree 3 (highest power of Z is 3).
N

General form:

az® + bz +cx+d=0

Sum of the roots: _ Coc QCL
Sum of the roots = —g = 3
Cae 957

Product of the roots: ““R' a”\’_‘e__
Product of the roots = —g — - s

Q) The roots of the equation ¥ + 3% —y — 1 = 0 are:
(*l -\ = \

(a)\(‘pl,é_)_ Sowmn = — \ —
() 1,-1.1) \ Rk = C, »

(1,1, 1)

(d) None of these R ——\_;—

N -l = —\
— IR =1 X\ =\

Q) The roots of the cubic equation 3 — Tz + 6 = 0 are:
(@ 1,2 and 3 gwm«:é?uoh: &

(b)1,-2,and 3 _ %Wt = —4
t () 1,2, and -3 )

(d) 1, -2, and -3

(+-3=0

\%LXQ}\ /

— /O//

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.




ACADEMV

E’ aPI\/U PO CA Foundation Paper 3 Marathon

Q) The roots of the cubic equation

22+ T2 — 21z —27=0
are: S\VWI - — =+
@-1,39 ?600‘ — a’)'}
(b)1,-3,9
—42—=—"*
() -1,-3,9 .
————

Chapter 6: Sequence and Series — Arithmetic and Geometric Progressions

=

—
Difference Between Sequence and Series

—

1. Arithmetic Sequence: 1,3, 5,7, ..

e Series:1+3+5+T7T++...

2. Geometric Sequence: 2,4, 8,16, . ..

e Series:2+4+8+16+...

Aspect Sequence Series

Definition Ordered list of numbers. Sum of the terms of a sequence.

Nature List of terms. Single numerical result (sum).

Example 2,4,6,8,... 24+44+64+8+...

Focus On the arrangement of terms. On the summation of terms.
Examples
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Q) The n* terms of the serie@+ 1 #134% 2% 31 Fivsies is
_— - — .« .

A, = |
g Oz= 12
B v BDUG
c)rnZ+n+1 ?Mk n=—>

(d)n®+2

Arithmetic Progression (AP):

» Definition: A sequence in which there exists a constant difference between consecutive terms.

Formula for the n-th Term: d=a,-az= % o\L— 09 = .. -

QY\ = Q—‘_@ - Dd a, =—|— (n—1)d

a‘—r@—\\,d

.Q
a, a_l aj n —a- o‘n

a -at6d an
_at?d Q) If in an A.P., Tn represents nth term. *
gd
0= AF If t; : tio = 5:7 then ta : th =
s co¥aT4 a, Qg = Ot FA
1000 émq (a) 13:16 = E_ o, O lod [ R5 =0 -139
W | @ A, il _ 3. 4+%Fd 5
’\ -— 2 — -
@ (c) 14:17 C\‘l'é: =g— 3 A+04
x+t9 =z -
54+
(d) 15:19 -,1&—1-4—9—4 '50\‘\'1-\-5?’ 7&7(1‘_6%_
;za —Dd ”

Q) The 4t term of a_?\:A P. is three times the first and the 7™ term exceeds twice the third term by 1.

Find the first term 'a' and common difference 'd'.

— —_—

(@)a=3,d= O( - C—
a=4,d=3 Lo 7 3

(Z)a=5,:=4 o+ 24 = 2QA

L 2d = RA

OJ?ch i

Q @/&X}

2l =c
(S Q’C\' S

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Q) If a, b, c are in Arithmetic Progression (A.P.), then thi valueofa-b + cis:

(a) a L-d’ o= b=2 C=232

(d)c

(b)-b G —bt(= [—RAT3 =27

Q) If the P™ term of an A.P. is ‘g’ and the g™ term is ‘p’, then its ™ term is:
— — —— oy - EEE—

(@p+q-r v

b)P+q+r

©@p-q-r

(dp-g O .—

0\24/0\\‘ 3
AL A, H45
Q) The value of K, for which the terms 7K + 3, 4K -5, 2K + 10 are in AP, is:

~u_e—

(c) 23

: K= —2>
@ —

(@) 13 b5 ~(F 3 )= @K—Ho)-(ﬂw
i L9 —Flr -2 = K510k

Q) Th@!erm of arithmetic progression whose 6" term is 38 and 10" term is 66 is:

(a) 118 OKQ = 3& o+ 40 = &6
o] 36 (,\,.@ a+5d+4d =66
() 178 axze Bs—tL:! =6L
=¥
(d) 210 a+35=23% %d=1_
X = = —

o\ — a 194

R0 T =zt axF — 125

—_—

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Q) How many numbers between 74 and 25,556 are divisible by ‘5'?

(a) 5090 :‘\lb’/gc. a’lg%
gy =2 A= d=7% e

(c) 5095 h _ 0\_‘_@ \3& M =903
@5 gy = F5 A(0-DF | T

Q) Find the 17" term of an AP series if 15" and 21* terms ar@nd 39.5 respectively.
/ —

—

085 o gm0y ATITd =G

(b) 355 _24.5
@360 A=9'5 A~Rod = 5
a+ \b\'d‘\'éﬁ( =34

(d)380 (X :Ok—Hé& 30451-60\ BRb

|7

Sum of n Terms of an Arithmetic Prog ion (AP): —

e Formula:

S, = E(a +a,)
e  Where: Sn = L\_ (&Q '\'@ - Do\>
2
e S,: Sum of the first n terms.
¢ n: Number of terms.

e q: First term.

* Qa,:last term (n-th term).

Q) An Arithmetic progression h@erms whose sum .The third terl‘so thz first term)s

(a) 4 -
rod Sh_ L2 0\3 —
c)9 — Q’\'2d
17 () m (} hr———aan .
[ | - A OAXRXRX\NH =H
<;/lé (ZaFTad) A= 2
,_/ZCC(_’\’éd
|| = O.% 60\

VR
QA by Nithin R Kri1 7 they can pass, then ysu can alss pass.”
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Q) The sum of all two-digit odd numbers_is:
G D
3) 2475 2, L

/
C\ a=2 N
(b) 2575 - N
Qass0 Q= QrE-V4 | ShT o @+an)
aa = H*C 07-— = 4% (1+99)
(d) 5049 .-Q\ =
/ \ —=
Q) If the sum of first 'n’ terms of an AP. is 6n & 6n._§hen the fourth term of the series is:
r
(a) 120 o _ < Lf = Cx 4%+ Exu
(b) 72 L\— L\' — = |XO
© 3 — \20—%F 2 SB: Ex 3r€x 2
(d) 24 — & — F2—
L‘k/ a—
Q) If the sum of 'n’ terms of an Arithmetic Progression (A.P.) is 3x + t@erm |si1 64] then
the value : _
_ @s A o= S g -

L/—(_éD.Bm +5m — QB (m—\) -rﬁ(-m—\)

(b) 28
- “2m) ¥ Hm-%
() 24 2 =>m+ 2" (3 PH-2m) D
Sxad rordF =3 om - (3 m 4z bm 13”2
(d) 26 . 3
- (3x26+b’x-‘lé,> — = +=2_t+m
Q) Find the value of 'x' for the following data: LQL\— =ém -+
é
1+7+13+19+ ... +:X g ,_o’zaq‘ézm—vnl-éz'_2:l
" -
56 L —
(Z) o A=) a=&
ol = 2F 43
{ @49 ) G4q
(d) 42 T

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Q) If S, = n’p and S., = m°p (m # n) is the sum of an AP, then S, =

(a) p°

() 2p
(d) p*

Finding the Sum and Middle Term in an Arithmetic Progression
(AP)

This section explains how to determine the sum of n terms when the middle term is

given and vice versa.

1. Relation Between Sum and Middle Term

The sum of n terms (S,,) in an arithmetic progression can be directly related to the
Sum= &

Qx 3 '-'__6/__

= Middle term @

middle term: ‘/

This means the total sum can be obtained by multiplying the middle term by the

number of terms.
2. Finding the Middle Term
If the sum of the first n terms is given, the middle term can be calculated using:

Sum of n terms of an AP

Middle term —
n

This formula helps find the central value of an arithmetic series when its total sum is

known.

QA by Nithin R Krishnan- 7¢ e, can pass. then ysw can alss pass.”
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Q) If 8" term of an A.P. i@ then sum of its 15 terms is:

—_
——

(a) 15
Y 2
b 15 X (5 _
> - ola;/ A| +4=d =
Q) If the sum of 3 arithmetic means between “a” and 22 he@: )
—— *
e o, O+, 0rRd ,at3d, Atud [Atrd=22
b) 11 / / /a2
(c) 10

- Stk OfRAHA13d = Fr2—

Q) Insert two arithmetic means between 68 and 260:

(a) 132,196 65,122 146, R LO
(b) 130, 194 kéur/ \ﬁ k_é
(s

(d) None of the above

\

Q) Divide 69 intoéﬁ_rts which are w and are such that the product of first two parts
IR a-d, a, a+a

(b 2325

01 20X 2224 = Y460

@22 53-24 —

Divide 69 irdo 7 ot

I o in 40

>
G—al, &-4,4, a-+d ot

QA by Nithin R Krishnan- 7¢ e, can pass. then ysw can alss pass.”




ACADEMV

E’ al"l\/u PO CA Foundation Paper 3 Marathon

Geometric Progression (GP):

e Definition: A sequence where each term has a common ratio with the previous

term.
General Form of GP: 0\*’\_
a,g,arz,ar?’, oo ar™
- - \
&
e Where:
e q: First term
e 7: Common ratio
e 7: Number of terms
e Common Ratio:
a a —_ -
r:_g——:g:_.%—‘g.i: —Q|
aj a2 ]
— 2 q ? a{_r an.
Formula for the n-th Term:
a, =a-r" !
£, ™
— 4
Sum oF n Termg in a Geometric Progression (GP): Qr\:- A [ —)
A S —
1. Foir b \
e |
S.—a- A\
"TETTTe o a [[=n
2 For‘r<1:) h \—>1
1—r"
S, =@ -
" 1—7r

QA by Nithin R Krishnan- 7¢ e, can pass. then ysw can alss pass.”
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Q) Find the number of terms of the series:

25,5,1,..., 355 ;"’?,g L | optles

v IEES | ey

(b)7 n— :_3—\5_;,.’ Optiwm & /<
©8 0\020\9‘\’— \ -'o’\"SxJ_B

d)9 _ \

° —,}\:K—‘Q"/X" T?‘ﬁo“*—%X(

oo 7
Q) In a geometric progression, the 3 an‘terms are respectively 1and —1/8. The flrst term (a)

( as=—g

and common ratio are respectively:

an =
(M . txfFY= =1
(b)4and2— —T—ﬁ'd OPtW"\ QA %(j 4
Lexfly = 4x =\
(d4and i = =

32

=RHS

A

Q) The sum of the first 20 terms of a G.P. i/ 1025 Yimes the sum of the first{10 terms\of the same G.P.
k —_—

Then the common ratio is:

1037 A"-'}

102% J1

—
L

— O

W'

A\

ya

{2, gt
(a) v2 Sozo (O35 g;\xm'f\)_
2 _ 085X X A=) oo
©2//2
@1z R0 1)= 108Bx(n" =
< ~

Q) In a G.P,, the 5" term is 27 and the 8t term is 729. Find its 11" term:

(a) 729 _ A . = FR
- XF 4
(b) 6561 0\6 R % -
(c) 2187 L\':&:l_ O H =729
(d) 19683 & 3 — (i \ —2)

@O

/@w« — :’r&q

,- & ==
QA by Nithin R Krishnan-
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[
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Finding the Product of n Terms Using the Middle Term in a

Geometric Progression (GP)

This section explains how to determine the product of n terms in a geometric

progression (GP) using its middle term.

The product of the first n terms of a geometric progression is given by:

Tﬁroduct of n terms of GP|= (G,»)"

where GG,,, is the middle term of the GP. Q/\ c.\)

P

%g In a G.P,, if the fourth term is '3’, then the product of the first seven terms is:
S

—_—

(a) 3°

> (2)'=

(c) 38
(d) 3%

Sum of Infinite Terms in Geometric Progression (GP)

1. Formula: S —_ A

——

Seo = 72z wherer < 1. o0 — \’_7\
2. Conditions:
* a: First term of the GP.
* pr: Common ratio (must satisfy |r| o 1.
3. Important Note:

e S is not defined when r > 1.

QA by Nithin R Krishnan- 7¢ e, can pass. then ysw can alss pass.”
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Q) The sum of the‘infinite GP.1+ % + % + % 5 IS equal to:

195 n=_1L a=| =3 Chwye
! 3 \ — ‘ >S\‘(V)
) S =2 =5 £\

(0 1.75 o0 — A A

(d) None of these

Q) Sum up to infinity of the series:

stmtEtmatEt—
22 \ e e
G sy e
24 2 ] R W
(b) 2 s a=L n=\
=1 2 q
5 n=L A=5
(© 24 N BE a
(d) None S = 2= ‘—‘\— _iT- */’Oj__
= = -

Q) Find the sum to infinity of the following series:

1—p +d —pl g - 90

(a1 — \

. — /
(b) 00 S = ’c\,,« \ =Y
B
(d) Does not exist —

(c)!f_L1 Zj = _1
O |\
E ‘A (\,70,____ \
=YX
SR SO

P,
QA by Nithin R Krlshnan then you can abss pass.”
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Q) Three numbers in G.P. with their su and their produ re:
\N

(a) 10, 30, 90 | b+ 39+12 = (>0
(6)90,30,10 ap+30k¥\0 = END
[(©) (@ and (b) both |

(d) 10, 20, 30

2
Q) If the sum and product of three numbers in G.P. ar@and 8 respectively, then thel4t" term of the

N ) A 2
series is: a q Q 9/\ l /?2/ 4"'\,{
(@) 6 .Q : v o2

.(b)4 )72(0\’“"’( = % —
) 16 0\ — 42/
= Z
Sum of Infinite Terms with Combination
——
1. Formula:

2. Components:
e q: First term.
e 7: Common ratio of G.P. (where |r| < 1).
e d: Common difference of A.P.

3. Purpose:
This formula calculates the sum of an infinite sequence where terms are generated by

combining the progression rules of both arithmetic (A.P.) and geometric (G.P.) sequences.

QA by Nithin R Krishnan- 7¢ e, can pass. then ysw can alss pass.”
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Az
VR
Q)Sumoftheseriesl+—+512+,16—g+...oois:
15 = _| =z~
(a)— d=23 T+
a=\
A

) 16 \

@ §» a_ + dx
\’J\ | =)
a = &\¢F
povieny

| —— N~
@ on Combination of AP, G.P, and H.P.

1. Arithmetic Progression (A.P.):

For three terms @, b, ¢ to be in AP.:

Example: a,b,c = 1,2, 3.

2. Geometric Progression (G.P.):

For three terms a, b, ¢ to be in G.P.:

Example: @, b,c = 2,4, 8.

3. Harmonic Progression (H.P.):

For three terms a, b, ¢ to be in H.P.:

Qlfz z,Y,zare the terms lri P)then the terms 22 + ﬂ Ty + yz, y + 22 areiin:

Lok 1=\ Y= KR Sy = 3

(b) G.P. 2
© H.P. \Z;‘, )_7’/ | XZ &XZ/& “+ &
(d) None of these 1:5 / | 0/ Orl D

j ]O:WO

— J10® = 1D
—

QA by Nithin R Krishnan- 7¢ e, can pass. then ysw can alss pass.”
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Q) If Geometric mean (G.M.) of

s
(b) 3
() 81

(d) &

o inais inatr Enaientiiog)

( AAXbxc xoD

A <o (XA = 8\

a,b, c,d is 3, then the G.M.

1. A: 5
Ofa’b’c’d

J\\—_\J
< b < d

=, = will be:

‘/

=

—_—
—_—

Key Formulas for Sums of Natural Numbers

1. Sum of First n Natural Numbers:

n
Y i=1+2+3+--+n

i=1

2. Sum of Squares of First n Natural Numbers:

n

Y d=1"+2"4+32+
i=1

3. Sum of 4u5es of First n Natural Numbers:

[

n
Y d=1+22+3+

i=1

4. Sum of First n Even Natural Numbers:

X

n
Y 2=2+4+6+-

i=1

5. Sum of First n Odd Natural Numbers:

X

n

=n(n+1)

Y (2i-1)=1+3+5+.-=n

i=1

QA by Nithin R Krishnan- 7¢ e, can pass. then ysw can alss pass.”
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A

Q) Geometric Mean of P, P2, P3, ... P™ will be:

) ‘/rs
A Vn

(a) P¥ CCPX? XPBX .
(b) Plén |22t
n(n— 1)
@£ C +Dx )
(,\,7’—(%:- >
\ (d) None of the above 5 __:-__\_
SPECIAL SERIES

Q) The sum of n terms of the series 2 + 22 + 222 + ... is

@(lon—kl . 10L— %n SL = al""

B 22+ 2 (10" — 10 o =2 ia OoptioN

) 2 1(1 2) A ad el whick 2pTid
Q) ﬁ(lon — 10) + on ?-*/(_{ l.\,
D) None optrv A

is doe_anqg

Q) The sum to m terms of the series 1 + 11 + 111 + ... up to m terms, is equal to:
(a) g7 (10™ — 9m — 10) | 2
() 5-(10™ — 9m — 10) "?u‘l’ n = 72_

(©10™ — 9m — 10

C?S ﬁone of thes;
Chapter 12: Blood Relations /’5\'\*\@@
- N

Definition of Blood Relations:

e Blood relations refer to people who are connected by birth rather than
marriage. These include direct family members like parents, grandparents,
children, and siblings, as well as extended relatives like aunts, uncles, and

cousins.

QA by Nithin R Krishnan- 7¢ e, can pass. then ysw can alss pass.”
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Remember the relations as given below:

(i) Basic Relations

e Children of Same Parents — Siblings
v—.

® One's Husband or Wife — Spouse

e Relatives on Mother’s Side —» Maternal

e Relatives on Father’s Side — Paternal
———————

(ii) Extended Family Eelations)

e Father's Father — Paternal Grandfather

® Father's Mother — Paternal Grandmother

- m

e Mother’s Father - Maternal Grandfather
—

e Mother’s Mother — Maternal Grandmother
— ——— —

e Father's Brother — Paternal Uncle

® Father's Sister — Paternal Aunt

e Mother’s Brother — Maternal Uncle

—

e Mother’s Sister - Maternal Aunt
e Uncle’s or Aunt’s Child — Cousin
¢ Sibling’s Son — Nephew
e Sibling’s Daughter
—rSon s or Daughter’s Child iGrandchlld
(iii) Addltlonal Relatlons

1. Grandfather's Son — Father or Uncle
[ SN, —

2. Grandmother's Son — Father or Uncle
——

3. Grandfathe @@
4. Grandmother'’s

5. Mother's or Father’s Mother — Grandmother

QA by Nithin R Krishnan- 7¢ e, can pass. then ysw can alss pass.”
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6. Son's Wife Az Daughter-in-Law )

/I'T’ Daughter’s H@ Son-in-Law

8. Husband’s or Wife's Sister — Sister-in-Law

9. Erother's Son \—* Nephew
1 m — Niece
-— —_——

11. @ or Aunt's Son of{Daught 1 Cousin ’
— ——

12. Sister’s Husband — Brother-in-Law

13. Brother's Wife —»

14. Grandson's or Granddaughter’s Daughter :Ereat Granddaughter

Notes j O \ Co- %u’

11— @w/\es\q
Subin [=CD

T | 36D

TYPE 1

Q) Pand Qare brother@d{?aﬁy sisters. P's son is R's brother. How is Q related to R?
= ~—"

-
(b) Brother @
(c) Father &

(d) Grandfather S
_’@/@)
N SN—r

-

QA by Nithin R Krishnan- 7¢ e, can pass. then ysw can alss pass.”
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Q) Six persons are seen together in a group. They are A, B, C, D, E, and F.
B is the brother of D, but D is not the brother of B

Fjs the brother of B, C, and A are married together.

F is the son of C, but C is not the mother of F.

E is the brother of A.

-

The number..%ﬂale mepabers in the group is:
" =R
E1B—T

(©3
(d) 4

Q) 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.

H;w is Ram related to Shubhra?j—/ (‘%hmh@ﬂ

(a) Brother

(c) Cousin _]
(d) Nephew T
d 0 @\f\v\\?h’b’ -~

QA by Nithin R Krishnan- 7¢ e, can pass. then ysw can alss pass.”
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Q) A B, C, D, E, and F are members of a family. B is the son of A, but A is not the mother of B. A and

C are a married couple. F is the brother of A. D is the sister of B, and E is the son of C.

—

How many male members are there in the famll ?
bl B nerameys

(@)1
(b) 2

I JE—12—©)
Q) How is F related to B? E@/@/ E

(b) Daughter
(c) Son
(d) Niece

Q) How many children does A have?
(b) 2
(c) 4
(d)1

Q) P is the brother of Q and R, S is the mother of R. T is the father of P.

Which of the following statements cannot be definitely true? = _——:T
(a) S is the mother of P -

(b) P is the son of S‘-/ @" — R
(c) T is the husband of S "/ Q
@s the son @

Q) D is the daughter of E. A is the son of D. C is a brother of A, and B is the sister of A. F is the
ol

— —_—
brother of D.
—_— E
How is Ftrelated to B?

(a) Father-in-law
(i

(c) Brother

|
(d) Mother-in-law ,@ P @ ’@

QA by Nithin R Krishnan- 7¢ e, can pass. then ysw can alss pass.”
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Q) A is B's sister. C is B's mother. D is C's father. E is D's mother.

Then how is A related to D? o

(a) Grandfather .

(b) Grandmother
(c) Daughter CCP

{ (d) Granddaughter X @/- >

Q) Suresh's sister is the wife of Ram. Ram is Rani's brother. Ram's father is Madhur. Sheetal is Ram's

grandmother. Rema is Sheetal's daughter-in-law. Rohit is Rani’s brot

Who is Rohit to Suresh?
g

(a) Brother-in-law
(b) Son

(c) Brother
Susd/\"”@

P

Q) There are six children playing football, namely A, B, C, D, E, and F. Aﬁ\d E are brothers. F is the

B .

sister of E. C is the only son of A's uncle. B and D are daughters of the brother of C's father.
—m— —_— S _—————

How is D related to A?
h

(@) Uncle *
) Cou L B3
(c) Niece ]@ g

—f (d) Sister >

Q) In a joint family, there are a father, mother, 3 married sons, and one unmarried daughter. Out of

—
the sons, two hav each, and one has a son only.
| e —— D

How many female members are there in the family?

(@) 3
(b) 6

(d)5
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Q) Ananya is the mother of Satya, and Shyam is the son of Bhima. Shiva is the brother of Ananya. If
e —

Satya is the sister of Shyam, how is Bhima related to Shiva?

(a) Son

(b) Cousin - hiM l ( l 7'/'-

(c) Brother-in-law

(d) Son-in-law j’SHgm

Q) Based on the statements given below, find out who is the uncle of P?

—

(i) K and J are brothers.

(i1) K's sister is M.

(re siblings. @@/@

(iv) N is the daughter of J.

@

(b)J ;F
(AN

(dyM

Q) In a family, there are six members: A, B, C, D, E, and F.

A and B are a married couple, with A being the male member.

D is the only son of C and s the brother of A.

E is the sister of D.
R E—

B is the dau hter-in-lahusba_ng< is deceased.

How is C related to B?
P

(a) Brother
e A=

(d) Sister-in-law ’:D @

QA by Nithin R Krishnan- 7¢ e, can pass. then ysw can alss pass.”
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QP QRSTU aembers of a family in which there are two married couples.

"

T, a teacher, is married to a doctoy who is the mother of R and U.

Q, the lawyer, is married to P. P has one son and one grandson. @ — :F
— —

Of the two married ladies, one is a housewife.

e —

There is also one student and one male engineer in the family.
Which of the following is true about thmghter of the famihs

(a) She is a lawyer ﬁ” wie

b) She i i -1

(b) She is an engineer \ T

(c) She is a st@ Tea J)Oci’o‘é

(d) She is a doctor

AR
. e < =
TYPE 2(Pointing at a Persgny)~ ‘&

Things You Should Know About Pointing at a Person or Introducing in a

Conversation

Notes:
1. The person who is introducing: Speaker
2. The person who is being introduced: Reference Person

3. The person who is listening: Listener

Rules for Pronoun Usage:
\M v
e Statements within quotes:

I/mine/myself: Refers to th% speaker. s
———
He/she/her/his/this girl/this boy: Refers to th—¥eference person. ‘

You/your: Refers to the

If listener information is not provided, you/your refers to the reference person.

e Statements|without quotes:
LI

* He/his/she/her: Refers to the speaker.

e~

QA by Nithin R Krishnan- 7¢ ey can pass. %mﬁ?anmm pass.”




EI al"l\/u PO CA Foundation Paper 3 Marathon

ACADEMV

\

9@(@ LINEM
Q) Pointing to a man in a photograph a woman said, The father of hls brother is the only son of my
grandfather.” l G( 1{ ’ ‘ ‘:—D
How is the woman related to the man in the photograph? -/JJ/

(a) Mother

i S e =2 T
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W &;b it
Q) Vinod introduces Vishal as t@f the{only brother of his)father's wife.

How is Vinod related to Vishal?

E (a) Cousin ) Q '—_T_g

(b) Brother
(c) Son \/W\DA \/‘SL\"Q

(d) Uncle

- N
Sl o2 ‘ . Sl
Q) Suresh introduces a man as "he is the son of thmo is the[mother of the husband of my

A — T

mother. M 0:“42/“!

How is Suresh related to the man? ] f

(a) Brother-in-law mol’v’\of\ ﬁmf__w
J Susest

(c) Brother
(d) Nephew

(=) g@;ﬂhl WomW 9;@/‘;“1"!

Q) Pointing to a woman in a picture, Sumit said, "She is the mother of my son's wife's daughter."

How is the Iadx related to Sumit?

(a) Uncle C,G‘\{)g — Wvg
(b) Cousin SUNW\'{'
- Daughter \(\ LD & I
E(d) None ) ) AN~ I -
. Re
Q) Pointing to a_r_n_a_n in a photograph, aman said, ' HIS mother's hu Sister |s_£y_ aunt

What is the relation between that man and him?

(a) Son mathon — Hudhomd —Sote

(b) Uncle
() Nephew @e

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Q) Shyam's mother said to Shyam, "My mother has a son whose son |sFaa'
em— —_—— ? -—

Shyam is related to Ram as:

(a) Uncle \

(b) Cousin_> m 0:“/(2» ?

(c) Nephew X

(d) Grandfather S h(j o] (T
5\‘*—';“ 2\ Ami{"s

Q) Amit said, "This girl is the wife of the grandson of my mother.”
How is Amit related to the ﬂirl?

—_—

(@ Faheriniav ) e

(b) Grandson Am‘,\,
(c) Father l
(d) Son .

v ¥ —__\:(!‘\5\

¢S

Q) R told M as, "The girl | met at the beach was the youngest daughter of the brother-in-law of my
friend's mother."
—/

How is the girl related to R's friend?
(a) Cousi
(b) Daughter \

(c) Niece F}"\UA\
(d) Aunt @

\"TN : ?&Q\\Q N\
Q) Neelam, who is Deegak's ughter, says to Deeeika, "Your mother-in-law Rekha is the younger

™\ - ——
daughter of Ramlal, who is #%¢ grandfather.” 02 M’Y\\& /§
How is Neelam related to Deepika?

—/f__

(a) Cc'>usm &k\/\/\ _j-‘ I J/
(c) Sister-in-law N\

@ Aan @,_ —Fempikn) T
—————

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Q) Wh{n Mr. § sam he recalled, "He is the son of the father of?n;y daughter s mother.”
Who is Mr. Q to Mr. P? X

(a) Brother
(b) Cousin
(c) Nephew

( (d) Brother-in-law ;

Q) If P + Q means P is the mother of Q;
P + Q means P is the father of Q; — ’@Cthf-)\
P — Q means P is the sister of Q; - — S JT:Q‘I

Then which of the following relationships shows that M is the daughter of R?
b)R+N =M
— >

(c+ N

(d) None of the above

=0

Q) If:

* A $Bmeans Ais the father of B, $ —— Eqﬂq,a

. Af_B means A is the daughter of B, # dw]\\ﬂéj\
e A @ B means A is the sister of B, S\f ( E

$ Lh M?
(b) Uncle ,_I j @
(c) Father @
(d) Grandson @

Then how is K related to M in the expressio
m— —

H
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Chapter 9: Number Series, Coding and Decoding and Odd Man Out

Coding and Decoding Techniques
v

Definition:

e Coding is a method of transmitting a message using a system of words, letters,

figures, or symbols to hide its meaning from a third person.

e Decoding is the process of converting the coded message back into its original

form.

¢ Objective: The test of Coding-Decoding is designed to judge a candidate’s

logical and analytical abilities.

Type 1 - Letter to Digit Coding
— .
Each specific alphabet of a word is assigned to a specific digit.

that code?

82
(b) 318286 I 33
(c) 618826
(d) 338816

o]

Q) I1"I.g_fSE|s coded as 135 1357 and 9@“_‘5 coded as 2468, what does f|g14 stand for?
—'f (a) NGLAI ) \

(b) NGLIA

() A

(d)6N

L4

Q) If MOUSE is coded as 34651 and KEY, is coded as ZJ 7, then how be coded?

(b) 517 7- [

(c) 175
(d) 571

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Type 2 - Based on Sum of Forward or Backward Positions 6 | O ( f OZO ad

In this type of coding, the sum of the forward or backward positions of the letters in a word is R?F-13
calculated to derive a corresponding numeric code. & ? _ ézmd , = |4
e

fout 07/ RF- 1L

B Alphabet Position Table (Forward & Backward)
X+ -\ = =15

-
Reversm 25 24 23 22 21 20 19 18 17 16 15 14
Alphabet @

B C D E F G H | J K L M
Forward Pos @ 2 3 4 5 6 7 8 9 10 1 12 13
Reverse Pos 13 12 1 10 9 8 7 6 5 4 3 2 1
Alphabet N (o} P Q R S T U v w X Y Y4
Forward Pos 14 15 16 17 18 19 20 21 22 23 24 25 26

1. Forward Position of Letters in English Alphabet:

e The forward position refers to the numeric position of a letter in the alphabet starting from 1
(A=1,B=2, .., Z=26).

e Mnemonic for Key Letters:

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”



E’ al’l\/u PO CA Foundation Paper 3 Marathon
(. _ ROF\T3

e el

N
Al - —
=4

0]
e The backward position is calculated as: C A T — 3 '\'o\a_\;\-&

Backward position = 27 - Forward position

—

e Example: "DOB\ — 4 15+

s Forward position of | = 9 = 02 &
» Backward position = 27 -9 = 18 Q 4 x3 — QAL

* To calculate the sum of backward positions for a word: = % ! ’%& é
Formula: pa— 6
e

(27 x number of letters) - sum of fo of forward posmons

2. Backward Position of Letters:

Q) If FRAME is coded as @Im 305, the coded as:
@) 0118091

(b) 0119091805 1g00| \q¢ O
(c) 0118190905
(d) 0118091805

Q) In a certain code language, "EXAM" is coded a; 392nd "PAPER" is coded as 51. Then "PASS" is

Eodedas — = [t2 —(4)= 39
T £ XAN= 5t + 1 (3= 43 ~(5)
‘D

(c) 50 PA—PE@: |6+ | 4\ b 5+ = 5_4-—@ =5 |

(d) 52

- =5 ]

Q) In a certain coded language, the word "AND" is assigned the valu@ Following the same coding —
pattern, what would be the code for the wor N AN \>

ions: = |
AND=T &2 TG

(b) 33 _
m es@
d) None =

P

XQF —33
= Tt

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Type 3 - Letter to Letter Coding

This coding technique involves transforming one letter into another based on specific rules. The

methods used include:
1. Forward Coding (+ or -):

e The position of a letter is shifted forward or backward by adding or subtracting a specific

value.
2. Reverse Coding (+ or -):

e The alphabet is considered in reverse order (Z=1, Y=2, ..., A=26), and a specific value is

added or subtracted.
3. Word Divided into Parts with Reverse Coding for Both Halves:

e A word is divided into two parts, and reverse coding is applied separately to each part.

Q) In a certain code, MADRAS is coded as NBESBT. How is DELHI coded in that code?
(a) EMMJI A5 DE L H\

(b) JIFEM 4\ \\/"‘\L "'\/ ’“ &\Zy 4_\\ A\/
\V

_ (QEFMU 5 =
(d) CDKGH E

Q) If HONEY is coded as JQPGA, which word is coded as VCTIGVU?

(a) CARPETS HON E \_\V{I T\ ﬁi’
(b) TRAPETs % 1)) "'ﬂ,"’"\lr*’mvrp( ’Zi/—zc, T \&VU

QR D3 O

(d) UMBRELU

Q) In a certain code, MENTION is written as LNEITNO. How is PRESENT coded?

(a) QFSFTUM T NTION ESEN"
(b) ONESERP _\ 3\:\ %%% f§<

|_(9) QRESTNO
E(d) OERESTN ) L N OE X

QA by Nithin R Krishnan- ¢ e, can pass. then ysw can alss pass.”
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Q) In a certain code language, BEAT is written as YVZG. What will be the cgge for MILD?

S R e E&’(YA Miel
(c) ONWR 7 \/ Z_ N (/\)

Q) If in a certain code "THANKS" is written as "SKNTHA," then how is "STUPID" written?

(a) DIPUTS @N S T UP ‘ D

(b) DISPUT
¢) DIPUST S THA S 9
8 THA \P 5T

Q) In a certain code, MENTION is written as LNEITNO. How is PRESENT written in that code?

(a) NTSEREO
(b) OERESTN
(c) ERESTNO
(d) ROESTNE

i ?
Q) What comes at the Ias:ﬁ;?}m ’F‘{,_g, );‘_.:7 ,/_\ . (:‘; 7
& A8 oh
(b) F
(C)@
(d)H

2 ;\—'7_ x -

, T NG N o
Q) Find the missing term:P3C\,-RjS!,: T8I, V12L,7? X 0O

A
@Y170 T3 X2 x> STaq
By 1iM B )2~ F
@ X160 >} > “~ TS

QA by Nithin R Krishnan- 7f they con pass. then ysu can abss pass.
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Q) If "HEALTH" is written as “IFBMUL," then how will “NORTH" be written in that code?

HEALTI NORTH
@ZUNT‘*\Q,*E ‘VH" \

(c) FRPML & \\/ v
(d) IUPSO C) P

Q) Which of the following is the odd one?

*r‘ +Y
@ L .«
(b)

XAy Lt

N x )

Y
ML 4

Q) If SUMMER is coded as RUNNER, the code for WINTER will be:

(a) SUITER SUMME Q. Q)lNT R
& viouEs > RUNNE K |

(c) WALKER
(d) SUFFER

Type 4 - Word to Word / Word to Character / Word to Digit Coding

This type of coding assigns a specific tag, label, or identifier to a word, which may not be related to
its position or numerical value. The coding follows a set pattern or logic unique to the system but

does not necessarily involve calculations based on positions in the alphabet.

Q) In a certain code, '256' means 'you ar
DD

' '637' means ‘we are bad,' and ‘358' means
L S — -

and bad." Which of the following representin that code? -

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) In a certain code language:

@mul zo' stands for 'work is very hard,’

i stands for 'Bi g Emart. s yoyg 2 Hw DAJU
standas 1or lngo Svery art,
Srmadr% \5\'

* ‘nano mul dugo' stands for ‘cake is hard," and
P ——— e ——— T = e e

@ 'mu@;u' stands for 'smart and hard.'

—

Which of the following words stands fo

Options:
(a) Jalu
(b) Dugo
(c) Ki

(d) Ba

Q) If in a certain code ‘493" means 'Friendship difficult challenge' eans ‘Struggle difficult Exam’, and
eans ‘Exam believable subject’, then which digit is used fo pelievable? -

e S A . v
| —2 E o

(a)7o0r8
(b) 70r9
(c) 8

(d)8or1

Letter Repeating Series

A Letter Repeating Series is a type of alphabet series where certain letters appear
repeatedly in a structured pattern. These series often involve fixed repetitions,

alternating repetitions, or progressive changes in repetition.

Notes 1D 4 X3 },_BXL{’
15 5x3 | 2R5

¥4 Lo X

1T GEX 2 00 275¢
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(b) abbqb

(c) baabb
(d) bbaba

Laab/oaa aa7/baab

(A) aaabb b A o L
 (C) bbaab

(D) bbbaa

Q) In the following letter-series some letters are missing. The missing letters are given in the proper

sequence as one of the alternatives. Find the correct alternative.

kb

(a)’abac
o b
(b) bcac s

~ (c) ccab

(d) bbac

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Types of Series and Identification:

1. Natural Numbers:
Series: 1,2, 3,4, 5, ...
2. Even Numbers:
Series: 2, 4, 6, 8, 10, ...
3. Odd Numbers:
Series: 1, 3,5,7,9, ...
4. Prime Numbers:

Series: 2, 3, 5,7, 11,13, 17, ...

5. Squares of First n Natural Numbers:
Series: 1,4, 9, 16, 25, 36, 49, ...

6. Squares of Odd Natural Numbers:
Series: 1, 9, 25, 49, 81, ...

7. Squares of Even Natural Numbers:
Series: 4, 16, 36, 64, 100, ...

8. Cubes of First n Natural Numbers:
Series: 1, 8, 27, 64, 125, 216, ...

9. Cubes of Odd Natural Numbers:
Series: 1, 27, 125, 343, 729, ...

10. Cubes of Even Natural Numbers:
Series: 8, 64, 216, 512, 1000, ...

11. Combination of Squares and Cubes (Alternating):
Series: 1,4, 8,9, 27, 16, 64, ...
12. Arithmetic Progression (Common Difference):

Example Series: 1,3, 5,7, 9, ...

13. Geometric Progression (Common Ratio):
Example Series (Ratio = 4): 4, 16, 64, 256, ...

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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14. Plus and Minus Series:
Example: 1,4, 2,5, 3, 6,4, ...

15. Plus and X Series:

16ﬁ|bonaCCI Series:

\

Series: 1.5 /3 EI ‘_59' .
H"“]‘ |(\Udﬂ”'"‘ o
m (f' 3 -
Q) Complete the series: A\lﬂé,/ @6, 1024 @7"90\ 0¥ % |(1>|(n\lo|\f‘
(a) 32 VG TR
(b) 48
(d) 46
Q) Find the next number in the series: 7, 23, 47, 119, 167 —_\
A e ¥
(a) 211 o oo T 2 VF2 |7
b) 223
£ g Nno
zc) 287 O ke
(d) 319
Q) Complete the serles/4, 16, 36, 64, 10Q, j_i‘%
(L VAN
2 (4 3 10 \ .-}_'7.
(b) 121
(c) 49
(d) 120
Q) Find out the next term: 6, 13, 28, 59,2 Yl
A/ | -
qJ 19 3
Li/\/
(b) 114 2 lp >+
(c) 113 Lxr =¥V =\ 3
(d) 112 (2% 2= 2t 1= 28
$7\7. = 6“'\' 3:B I
B v & 4 =\ 2=

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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¥x>2%
({J:"q th ;ﬁ:ggmg value in:
©F At % 173

(a) g_z 3844 ©

b) 40

2J —
(C : \/ %Z K2+
(d) S—g ’ XLt
14t

Al

Q) Complete the series: 7, 26, 63, 124, 215, 342
’{511\ 2> 32 i 2| &3 7? \

< (b) 672 8 —\

(c) 508

(d) 556

Q) Complete the series: 4, 6, 9, 13.5, 30.375
(O {
(a) 4050 X XG0y

—qO05>

(c) 40.75
(d) 60.25

~

+

Q) Find the odd man out in the sequence: 8, 64, 125, 21\
A\Y)

—J@=> VAN

o Q> 47 5T &>

(c) 125
(d) 216

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Q) Which of the following is the odd one: 6, 9, 15, 21, 24@?30

(a) 30 .
&6 (5 f\O'f-a
| (b) 24 M F(( Cg}

(d)9

Q) Find the odd one out: 1, 5, 14, 30 55, 91
(g

s
|+2> 3 14 13
(b) 30
(©) 55
(d) 91

\

Q) Find the odd man out of the following series: 15, 21, 63@ 69
(a) 15 (,Z
(b) 21
(c) 63 <l isa (PE':é(Go
jd) 815 S

/N

Q) Which of the following is the odd one: 4, 12,@ 176, 890

(a) 4 SGx + “

b) 12 IRX3 + £ = &=
@ gaxyq +3 = \FE6

(d) 176 IF¢xs +10 =349

Q) The wrong term in the series 225 196, 169, 144, 121, 100, 17, L4 is:

2
@) 121 19 14 (275" 1 'O’L\/ &
</
(c) 100
(d) 169

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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/6hapter§:>Basic Applications of Differential and Integral Calculus in Business and Economics

N—
Basic Rules of Differentiation

[

1. Sum and Difference Rule:

2 [f(a) + o(a)) = = f(a) + = gla)

e The derivative of a sum (or difference) of two functions is the sum (or
difference) of their derivatives.

2. Scalar Multiple Rule:

d d
. [af(z)] = a’%f(m)

¢ Multiplying a function by a constant scales the derivative by the same

constant.

3. Constant Rule:

* The derivative of any constant is zero.

4. Power Rule:

® The derivative of " involves multiplying by the power and reducing the

power by 1.

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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5. Exponential Function with a Censtant Base:

e Where @ is a constant.

6. Exponentlal Function with_Base e:

@ e

7. Logarithmic Function:
1
&

8. Square Root Function:

d
- (V&) =

1
2y/z
9. Logarithmic Function with Base a:

ple .,Q@ a
d 1
[—dia—: (logq(lﬂ_ o ln_(a)

10. Variable as Exponent: /

d I\ ___ T
- (2) = 2*(1 + In(z))

Sum Rule

The Sum Rule in differentiation allows us to find the derivative of the sum or
difference of two functions by differentiating each function separately and then

combining the results.

Formula:

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Explanation:

e 1 and v are functions of z.

e The "+" or "-" sign in the original expression is retained in the derivative.

Example:

If u = 22 and v = 3z, then:

d d; s d
dm(u+v) da:(w )+ E(gm)
=243
Q) Ify = z(x ]C) ), then dy is:
Options: > (L - an —u—\-z_) %’9‘1 N
2 A »
(a) —6z ag C T Ix) -3
Y@—Gmﬂ ﬁ— > 3— R L ¢
(c) 6z + 4 dy - d (c,g';g 2 7t)

(d) 322 — 6z dic A

= 35— 3>27 TR

= 3 -X T2

Q) If u = 3t* + 53 + 2¢2 + t + 4, then the value o.atZt = —12|s

) Options: %f’} Bx4t 4+ 5Xx3L° 4 AnBL 4\ o
(@b)l — \a{- —\—\‘7)—% T4 £ )\

(c) 2 O(O ) — lax(") 1— fgx(—|)°’+ L\—x(")“'l

(5 a? ?,t_,, ol £ \5 — A

A

— 16—\ ¢
_ O
—

A by Nithin R Krishnan- 7 e, can pass. then ysu can alss pass.”
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Product Rule

The Product Rule in differentiation is used when finding the derivative of the

product of two functions.

Formula:
d _d(v) d(u)
%(ﬂ) = dx T dx
Alternate Notation:
d d(II) d(I)

Q) If y = log %, then Z—Z =

Options: = X &oa ;:i

(@) log(ex) Ay = ch\ajyc

®) log(e/x) A&n o .
(c)log(z/e) = ""%—KM‘ -+ dog "
d1 — ﬂ_‘i‘r Loy

= | + Roqo<
Quotient Rule — 1,5‘3 <R3 = foyfe >
e C

The Quotient Rule in differentiation is used when finding the derivative of the

quotient of two functions.

Formula:
dy %2 —u)
dzx v?
Nown =’kmxé€m"b‘w*é%w
d Devom

& (Peis

<
eqd X. = &rgr —xx4E
Yo _ , e
= Cnl — x>

QA b}aeitgl‘i?_R Krish%n_ T they can pass, then you can alss pass.”
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QlIfy —Q then |s equal to

4 oc
Optlons 4 Qé,— - Qﬁ 4l’7C — X<

(b) /é(ac CLP )
(©) =
d) 3(4:7: 1) 2

— Qj_ 7&3

e?(
Shortcut Rule for Rational Functions

This is a shortcut for differentiating functions of the form:
/\

:a_(gi')—i—b (5 ,
y b ;:L%N

dy  (ad —bc)- f'(z)
de  lef(z) + d? -* ¢
/L - \ ’
dy | )

—\

.\

(

Q N vgs
(\

I\
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3(ogd+6

Q)Ify: ‘@ ]_Orﬁnd %: A=-10O
Options: (/_30 — O?LD—‘—
) —54 X~
-Mlog z—10)2 ~
—54
(b) z(3 log z+6)? Q—\—’QO?7CP ‘ O)
54
() z(4log z—10)? — '6_“\
d) —36 _
z(4log 2—10)? .

L —\Q
X /\% Jogx—10)

Chain Rule

The Chain Rule is used for finding the derivative of a composite function (a

function within another function).

@) \ > d_fgﬂ <
&) <,Q03 ye_ ar

) sogay _

() = Y Qosc
(d)

Formula: $X dx
2
For a composite function Y = [f(g(z))], the derivative is: N i
de= ks
dYy \ v == 2%,
p A fg(z))-g(z) =<
- % & fovx
4 J@QW?’"J’,DMK 7'7'
Q) Find % if y = log(log ): a = 102
) Find == 1t y = log(log Z): 0%
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—

ACADEMV£[D\

= L)z 3

Qif f(z) = 3¢?", then f’(:z:)

- 423 f (@) + 1£(0)

— f'(0) is equal to:

&;-’%/—

Options: > o
@0 — QP — L= T~ A w2
2 - 2
(b)e 2 SCF
;ﬁ‘y = \Qﬂé&—\zxe ~ \
(d) — — \
Farametrlc Dlﬁereml) ‘/ SfPo\
In parametric differentiation, both variables (x an M terms of a

third variable, called the parameter (e.g., %).
If:

z=f(t) and y=g(t),

then the derivative Z—z is calculated as:
dy — Z_::{ = dz
T = % (provided %7 # 0).
Q) Ifz =2t +5and y = t> — 5, theft &£ }=7
Options: dy _ A (’_&7:_ 5 D)
g o — D
1 29
B=3 -
1
“15 AX - /b5 )= R T )
@0 At q&
ey (O =D
@_: _ £+~
A
= Ay = &
AR —
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Q) If = at® and y = 2at, then ¥ =7
_gcg@{—_ QWxdt = 2o —W

Options: Sk AL Er
gsiqe‘;a%ﬁ, st —
: dk A%

(¢ O~

(d) None of the above dLB = A gi/_

0 AC [ (— —f
A TS ~ \-//
Qlfz=ctandy = 3, thengg—y ‘s equal to:
-2
. A —exBd4= cx ~I k& -
Optllons. aﬁ ac by = - o
(a) ¥ 'a'\\ —-€*
- /
- d?c- — '/—@
o1 === <
( (C 12 (25 @ /'—@
d) None of these 49 - 1
@ ZQ%& 1
s

Implicit Functions

Implicit functions are those where  and y are not explicitly separated (e.g.,  and
2, =0 et &

y are on the same side of the equation). __’_i’Lj,L =
¢

Shortcut Formula = _ d 3‘\'3 7'#
dy  Differentiate with respect to z, treating Y as constant —a (x < d e
dr _ Differentiate with respect to y, treating = as const t @ '
[ 1=
p—— K»w > )

Y- A 4y = -
C

Options: . (d
— @ e 2R
JOI A= d 4wy
© 5 db AY
fdj =%

Ty — -
Qlfe dxy = 4, flnc{j >Cx\ + X ARY

(a Ny 4 3‘)
A
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If a function is given in the form:

TP, )

then the derivative is simplified as:

dy
dx

I
1B
~——

N

Q) If 2Py’ = (z + y)?*9, then & 7 is equal to

Options:
(a) 7
(b) ¥
(@£

@2

Q) If z° + y° — 5zy = 0, then d—y

Options: CQ % - — (d ’fb(ﬁ\f_‘j I C_L‘nﬁ’)

4
(a) &5 doc
- A fpany 2t
y—2 >
Chs 35 "
(c) iy P j& 5 Ci
T -— '9-7<‘7
ety A "F

_ 2 /DC_H—

-_—
_—_’-

o
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Logarithmic Differentiation
~— \
Logarithmic Differentiation is used for differentiating functions where the variable

appears as both the base and the exponent or in complex products/quotients.

Shortcut Formula:

@ .L d(B) +1n(B). d(i)

e P: Power (exponent).

e PB:Base.

e In(B): Natural Iogarlthm of the base.

H=C A_
Q) Differentiate =® with respect to x:

“':AK
g i< 1 X AN
P d9 _ o[ t Ly -

20 Qe
Qe+ 1ogz>
(b) £ 9
(€ —2 — X C\ — 'Qdﬁ“>

dy+z®logz

R— ¢
o=J)7

: 7= Rog=x
mﬁy=(¢7%xfd

Options: [Qﬁ 7<a_)_i —+ QAﬁT_L *< %%9*

@) y - loga:

210ga: 2 [ )( 5 \ __\_ -QOS 7c/:.7( =
5 ~

Dy C fog e+ Anfog

I T2 X7

QA by Nithin R Krishnan- 1 they can pass. %myﬂwcma/wpm
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Successive Differentiation (Higher Order Derivatives)
Successive Differentiation refers to the process of repeatedly differentiating a
function to find its higher-order derivatives.
Explanation:

o The first derivative (f'(z)) represents the rate of change or slope of the

function.

» The second derivative (f”(x)) represents the rate of change of the first

derivative (often related to acceleration or concavity).

* The nth derivative (f (")(a:)) is obtained by differentiating the function n

times.

Notation:

1. First derivative: g—g ory’ d q — (2

2
2. Second derivative: 24 or y” o S
3
3. Third derivative: % ory” OQ Y = 37<A 2s
vative: T2 or /() A, !
4. n-th derivative: 7% or y'™ ] .
Example:

Fory = x*: dz\y —7//_4’__‘£’<

1. First derivative (3'): d - g AN
| ' 2 .
dy —
Ie 3z? gl

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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2. Second derivative (y"):

d’y
— = bz
dxz?
3. Third derivative (y"'):
d3
dy _,
dx?
Q) Find the second derivative of y = v/z + 1 g); 2 ﬁ.
Options: _(%(_‘9 = 0'2\ —
(@ i(z+1)3 - _
3 —lfa
)—z(z+1)73 (—ﬁ-) =1 4 pc-\-\)
Oz F I S
(d) None of these = _L_ DS ’-%_— = (Ger D
Lol
\ =34
Derivatives of Infinite Series X —:‘_<7¢"' 2

When dealing with a function that represents an infinite power series, Ilke ;(‘ "’

B z)f@r (»
y= f(m)f( ) (7 = 6(17‘ )

there's a shortcut formula to differentiate it.

Shortcut Formula:

dy y? f'(x)
de  1-ylnf(z) f(z)
g

\ — 'j-ec]g(vf) (2¢)

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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QY :@ (mfmnte power tower), then ‘fiy
-
—Options—___ d < \
m —

ia)@ Q\/J_Qog:t_ X
2

(0) a:(l—y2log x)

OFan- = = J
(d) mif%%og:c) > <'\ _ 300:1.,‘)

)

Application of Derivatives: Slope of the Tangent (Gradient to
the Curve) (/K

Key Idea: _9_7(
The derivative of a function at a specific point gives the slope of the tangent to
the curve at that point.

Formula:

If the equation of the curve isy = f(z), then:

Slope of the tangent

where z; is the point of interest.

Equation of the Tangent

Once we know the slope of the tangent at a specific point, the equation of the

tangent to the curve at that point can be found using the point—slope form of a

straight line.

Formula: / KI
[Fy,yl @9«’ wl) \

—~——

Nithin R Krishnan  7¢the, can pass. then yow can abss pass”
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Where:
* (z1,¥1): The point of tangency on the curve.

* m: The slope of the tangent, given by ds la: -

When the tangent to a curvey(parallel to the x-axjg i% In such
/
cases:

ay
dx

=0

Q) The equation of the tangent to the curve f = z* — 2z + 3 at the point

@ 7) is: m=— ?a?;—d 7(’5— 9&1’5 =|3"?‘:2‘)

Options: " d?‘ dy| = 3re-2
@y=2x—13 a;T})C:L =10
. — B . . _’|
v = 10z - 3 3\,m@c D) (\j 10°¢ 54_
@y — 10 e 3= t0(-2)

\4 F = 1020 —=20

Q) Foragivencurvey = 2 — x2, when ‘X' increases at the rate f3 unlts/s7
— 7
then the slope of the curve will:

dy=Ax->*

Options: a'?( d N

(a) Increase at 6 units/s _ 02 r
(b) Increase at 3 units/s _
N\ — =2X2Z— ~5
C*_(c) Decrease at 6 units/s ) ps——

(d) Decrease at 3 units/s

Maximum and Minimum Value of a Function

To determine whether a function y = f (&) has a maximum or minimum value at

a given point, we use the first and second derivatives.

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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2
Steps: X—3’ Qi £+ 3x\=0©
1. Find the First Derivative: 25 oyt 2 =D
¢ Compute j—z and set it equal to zero: . C \'O'Q),*
T F' fl& +? e
=1
| dz
¢ Solve for z to find the/critical points.
——
2. Find the Second Derivative: 6 — 4

o Compute

2
e Substitute the critical points (values of x) into g—m% to determine the

nature of the critical points.

Conditions:

. I< 0, the function has a“naximu value at that point.

o |f -d—x% > 0, the function has a minimum value at that point.

o lfs d’ y = (), the test is inconclusive, fand the point may be al_s_aﬁdl/egcmt_ \
m).

(nelther maximum nér minimu

Q) Ify = 223 — 152% | 362 + 15, then find the value of z at which the

function will have a minimum value. Also, find the minimum value of the

function. @ dy = é 7(_2'— 30x t3¢6 =

S
Optisns: ¢ — _
ptions: o 6 B
(@) £ = 3, Minimum value = 42 i(7(' - §>L’V =
(b) z = 2, Minimum value = 30 = 3/ y

—

(©) x = 1, Minimum value = 15

da!——4 i j ﬁfﬁ‘ép —_— ) 4 3‘;\
n ox
( ) ,Mi imum value = 50 Q d (4 .3

/'\r

O7C e
— 1ax~ 30 D=
?uot 9("3 _£
A = 2a—30=% e
Ao

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) In a market, there are 30 shops to allocate to people. If they allocate x shops,
then their monthly expenses, in rupees, is given by p(z) = —8z% 4 400z —
1000. Then the number of shops they should allocate to minimize the expenses

is: 4) () = 4 (—-?;r +4 O X - 1o6C )
ptions: _. 16 t4oo = &

(@0 -

(b) 30 )61 = 40 2

S

(d) 10

Application of Derivatives in Cost and Revenue

Key Definitions

1. Average Cost (AC):
C(m) /

Avg Cost =
x

Where C(z) is the cost function, andﬂm is the number of units of production. ’

2. Marginal Cost (MC):

, d
Marginal Cost = o [C(z)]

It represents the rate of change of total cost with respect to the number of

units produced.

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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3. Average Revenue (AR):

R(z)

ZT

Avg Revenue =

Where R(x) is the revenue function.

4. Marginal Revenue (MR):
; d
Marginal Revenue = d—[R(:c)]
T

It represents the rate of change of total revenue with respect to the number
of units sold.

Notes

1. Revenue Function:

8 R@; = Demand Function X 2 l

- - - - V
2. Profit Maximization:

¢ Profit is maximized at the equilibrium point under perfect competition

when:
Marginal Revenue = Marginal Cost.

r?:[Break-Even PoinD

® Profit is zero when:
Total Revenue = Total Cost.

—

Q) The cost function is given by

3
C(m)=125+500w—m2+%, 0<z<100

and the demand function for the items is given by ) | 00 - () R
demand fun R

p(z) = 1500 — « — | gdo|~ 2C

Find the marginal profit whems are sold.
() = ROU=CO = "Teooess® 115~ 5o wy&ﬁ
oo QA by Nithin R KriShnan e co.pes then yec can aoo pass 2

PO = 10007 =125 — 2y
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4 (?6‘9/ oo py

(a) 751 e — (DOC — \8

b) 571
o> = e

(d) 875

Q) The speed of a train at a distance x (from the starting point) is given by
322 — 5z + 4. What is the rate of change (of distance) at z = 1?

Options: 67( ,_;

(@) —

(b) 0 -

. , —
(d) 2
i
s 2 _| ot -

Integrals c S SC & %__ &

i e$m:£+0 a d7%}_,\_%__”&

%+C(wherea7é0) a .
= et

3. j:;/dwzlnaﬂ-c y&)(;x_‘_</ $;

4. fa de = IM + C (wherea > 0)

5. fldz=2+C

e

6. fa: d:c:ﬂ+1 +£(forn#-—1) ; U A = Qo?)x
Problems on Sum Rule in Integration > o<
The Sum Rule for Integration states:

[ (@ +9@)dz = [ 1)tz [ g(z)ds
| I\ -\C
6 (
1 4 9C ’V « 1070 _(

—_—

( c
7 Qogﬂx%)v%

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) Evaluate the integral:

[(5 )

-Z
Options: * 2 7{2;@ + 5% -—@ 3

| P — -3 =
R - 540

O —2e” + 5z — g + C
Qz)—e*+52-3°+C
(d)z®+e* +5z— 25+ C

\

-1/
Optlons 5’)(_/7’-1— < by d'ﬂ
(a) 2
(zmua( m-ﬂ % IS | ,
©2( :c+:n1/2 = A\ 0,27‘._3/'—_‘_ X ¢ -
(d) None of these 7’ 2/, = \) _
= 20 + x &3:/,_6: - ) +
_’;' \/ S =
Q) Evaluate the jntegral: 72 = \ > /
a9 3%
- 2z T
& /(3x —2e7 +5-3 )ﬁi, o

7 -
A

Q) 23m 32:1: 5} dr =

2 o\ a
Options: g 2 <94 x5 .QA)
(a) 23.1:_323:_5::: —|_C

720 ¢
(®3 23’3 > +C 5(56"3 ekl

(©) 10g(180 +C 360
23:1: 321: 5% + C
log(90) ,QOj _B'GO

+C

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) The equation of the curve which passes through thep{ntZ@
@ and has the slope 3z — 4 at any point (z, y) is:

by = 62> — 8z +9
(b)y = 62® — 8z + Y= S‘(B)L/,_f)_dm \

Qy=2x>2—8x+9

d) 2y =322 -8z +c¢ - (1_. ) (G
y/ \j — 3 %D g '(T"\

22— =
/Déinite Integrals Q= 2 - 4 xC c

A definite integral is an integral with specific limits of integration, usually

f(x)dz 2 _ 943@?

* @ and b are the lower and upper limits, respectively. —"5>_ g3 _ \a5-2

expressed as:

“\

c— —
= =
e The result represents the net area under the curve f(z) fromz = atox =

29

b. =

Key Properties of Definite Integrals

\\

1. Linearity:

b b b
/ (f(z) +g(z))dz = | f(z)dz + / g(z)dz

/abc-f(w)da:zc-/abf(m)dm

2. Reversing Limits:
b a
dex = — d
[ 1@ de=- [ f@)do

/:f(a;)dx=o

3. Zero Width Interval:

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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4. Additivity:

/abf(a:)da:+/bcf(m)d:c=/acf(a:)d:c

Steps to Evaluate Definite Integrals
1. Find the Indefinite Integral: Compute F'(z), the antiderivative of f(z)

2. Apply Limits: Use the Fundamental Theorem of Calculus:

b
[ 1@ dz=FO) - Fo

Q) Solve: J5(e” — e *)dx

Options:

(b) 1

(c) 12

(d) None of the above

Q) Evaluate:

2

/ 725 dx

1 2-
Options: 8% 7(:?-
(a) 126 / \
(b) 127 ’ =+
(©) 128 o?-:(—-—- |
(d) 129 \&g —\

\ X7

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) Find the area under the curve f(z) = z2 —I—| 9T + 2 with the

limits O to 1?

— Y.ACM.dV = S<7¢7'+9)< &‘L><>\>r
Options: P3) \
(a) 3.833 — | 2> 5>L_2'—\fr>17¢ ‘
(b) 4.388 —_ ——é— /z—— 0

(0483
(d) 3.338 0454 = bREr
Y — = 2
¢ 2 3
%The value of [°, f(z) dz, where f(z) =1+, 2 <0,
‘f(m)=1—2a:,ﬂ>0|s 0 g ~hmmm—
Options: Sf(”> dx = y _‘—70 de (" =2

E:)))2—02 po Epu—x] ’\’(L—'z.vc’)
o0 = w-[ﬂﬂ*@’ )

Property 5: Symmetry in gefmlte Integrals

/abf(a:)d:czljf((a+b)—w)dw

e

Special Definite Integral Formula

b n
/ === dx
s "+ (a+b—2z)™
z

Q) The value of =_1 otlb = 2
2
vz
d - — O
Y b bL—& = L—
= LY

b) 3

— }/

\|

-

\

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Integration by Substitution* v

Integration by substitution is a technique used to simplify integrals by changing

the variable of integration. It is based on the chain rule in reverse.

/ :ve"’2 dx

1. Substitution: Let 4 = 2, so du = 2zdz, or %“ = Fdi.

Evaluate:

Solution:

2. Rewrite the integral:

3. Integrate:
1 U U
— [ e'du=-e"+C
2

4. Back-substitute u = z%:
1 1 .2
~& 0= _&" +C
2e + 26 +

Final Answer:

Q) Evaluate: Posen =
; | AL =

/ it g
—_— &1(\47§

ZS a & & 23 =AR

\
_,Q —& QA by iR Krishnan TY thoy can pass, then gou can albs pass”
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< (@) loge é; E

(b) log, 5 —log, 2+ 1
(c) log, 2
(d) None of these

Q) Evaluate f "oz )

Asy vt
Options: e o=
P : A= %%1

(@) — g(iricgay T C 7 =d+

® g tC\ (de L LC
% — e ~2*\
O t6) 7 €, a

(d) None of these S{ . A £ = -:_;\-r .

_
<

Important Formula

=k -
A UE(@H f'(@)) da @)+ C 7

\L-

Q) ffﬁ (é_—Elg) dz is: €9;QL
2C
J \

(b) e(e — 1)

Options:
(a)eif: —; 2
@ x \ — & >
2z
(9 a

(d) e(e — i) = Q_g_ — \3
=2 _

Integration by Parts

Integration by parts is a method used to integrate products of two functions. The

formula is derived from the product rule for differentiation.

uvdmzu/vd:c—/(g—::/vdw) dx

Formula:

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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ILATE Rule: (:zi A/ :I:"_'D

The priority for selecting u (the part to differentiate) is:

1. I: Inverse Trigonometric Functions (e.g., arctan x, arcsin ).
2. L: Logarithmic Functions (e.g., In z). A |
p s A
. A: Algebraic Functions (e.g., 2, T, V).
4. T: Trigonometric Functions (e.g., sin &, cos ).

Q 0G0 - Al
5. E: Exponential Functions (e.g., €°, a®). 3

Shortcut:

w

For repeated integration by parts, the solution can be written as:

/ wvdz = uvy —u'vy +u'vy — ...

JyT= T

1. u: The function chosen for differentiation (based on the ILATE rule).

Terms in the Formula:

2. o/, u”: Successive derivatives of u.
3. wp: The first integral of v.
4. vy: The integral of v;.

5. ws: The integral of vs, and so on.

How to Use:
1. Differentiate u repeatedly until it becomes zero or simplifies the integral.
2. Compute successive integrals of v.
3. Substitute into the formula:
® Alternate the signs (+, -, +, ...) for each term.

4. Stop when u becomes zero or the integral is fully solved.

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”




E’ al"l\/u PO CA Foundation Paper 3 Marathon

ACADEMV

Q) fO ze® dx is equal to:

Options: DC.C_ - , xe -+ o

[ > e
(@0 = |2¢< ~ C _}o
(b) 2

©1 C /é}- fo-e°)

(d) 3 o — (-A= L
/

Integration by Partial Fractions

Integration by partial fractions is a technique used to integrate rational functions

by breaking them into simpler fractions.
Type 1: Linear Factors in the Denominator

When the denominator can be factored into distinct linear factors, the function is

decomposed as:

P(z) A B -
Qz)  @-a) @-v
az,\l - l})(ﬂjn x
Q) Evaluate the integral: AIO?Q(
6x + 4 = _L + é—
2" &%é/\’é'j putt ¢
oo c
a) 22log(z — 3) — 16 log(z — 2) To {)“‘g\‘)u&, = 2—| 6x2+4
b) 11log(z — 3) — 8(z — 2) -2z
Exz+4% _ - 16

c) 22log(z — 3) — 16log(z — 2) ~ —_— =2z

d) 22log(z — 3) + 16log(z — 2) 23 /

\

L)

Type 2: Repeated Linear Factors

When the denominator has repeated linear factors, the rational function is

decomposed as:

Plz) A o B
Q) (z—a) (z—a)

i &

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) Evaluate the integral:

/ 3z +5 d
(x —4)(z — 5)2 ¥
Options:

a)17log (2=2) - 2.+ C
by 15log (2=8) — 25 +C
c)17log(:c—5)+ L +C
d) 10log (2=3) + =2 + C

Q) Evaluate the integral:
L _ |—2¢ +) —\
/ dr —

2 2log2 — 1 — (2 - =)
L - -
og2—1 \ A 0¢

[——

\

©2log2 { 4 5¢ ) A s 8 ¢
= 2 - Q AT -2
d f th 1
) None of these \ 7(3 g Roj(( ) Q) (9.

N
\

-

~

-

bz +4ln(z+3)+C \ >(— 1 x3 ~>

~ _Ni.ae 2 -\
Q) Evaluate f gl da: %:T 3 — 2 ’~0'j
Options: @)z — 4In(z + 3)\_}_ C — 2)\0‘1

2

L
-\

B

z
c)a:—ln(:z:+3L+£ A >
(man(:c +3 )
x> — ©
WA+ >

s
p 4«2 .dor— N\——
( o 7&_‘_:}

2Cx2

5 —

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Standard Integrals for Common Forms

1. \/p_l—‘_afd:z:zlog(m+\/:-vm)+0

2. /W log(z+\/z2+a2)+C

3. /mdx:E x2+a2+%log(m+ m2+a2)+0
4. /\/ﬂdt:%ﬂ—%bg(mﬁ- z2—a2)+0
: R I L

6. fﬁdz:%log(iji)—c

Chapter 3: \ ineaq Inequalities

— 1
Definition of an Inequality

An inequality is a statement that compares two real numbers or two algebraic

expressions using the symbols <, >, <, >.For example:

—

* 3 < 5or7 > 5 (numerical inequalities).

o <5 y>2 x> 3 y < 4(inequalities involving variables, sometimes called

literal inequalities).

Inequalities in One Variable

A one-variable inequality has the formaz +b6 < 0,ax +b > 0,ax + b < 0, or
ax + b > 0, where a and b are constants.

Its solution set is a range (interval) on the real number line.

Key Property of Multiplication by a Negative Number

e Ifa > 0andb > ¢, then multiplying both sides by a preserves the inequality:

ab > ac.

e Ifa < 0andb > ¢ then multiplying both sides by a reverses the inequality:
ab < ac.
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Inequalities in Two Variables

An inequality in two variables  and y often appears in the form:
ar+by<c, ar+by>c, ax+by<e, az+by>c,

where @, b, and ¢ are real constants.

The solution set (also called the solution region or solution space) is the set of all

points (, y) in the plane that satisfy the inequality.

Linear Equations vs. Linear Inequalities

A linear equation in two variables has the form:
az+by+c=0.
A linear inequality in two variables replaces " = " with one of the inequality symbols:

ax+by+c<0, az+by+c>0, ar+by+c<0, ax+by+c>0

Boundary Lines and Graphical Representation

Boundary Line: For a linear inequality az + by +¢ < 0, > 0, < 0,0r > 0, the

line
ax+by+e=10

is called the boundary line.

Half-Planes: This line divides the plane into two half-planes:
* One side satisfiesax + by + ¢ > 0.

* The other side satisfies ax 4+ by + ¢ < 0.
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Including/Excluding the Boundary:
® For strict inequalities (< or >), the boundary line itself is not part of the solution.

e For non-strict inequalities (< or 2), the boundary line is included in the solution

region.

Special Case: If ax + by = 0 (i.e, ¢ = 0), the line passes through the origin (0, 0).

Examples

. Numerical Inequality:

7 > 5 (True statement comparing two numbers.)

2. One-Variable Inequality:
z+2<b
=% #< 3

The solution is all real x less than 3.

3. Two-Variable Inequality:
2z +3y L6

* Boundary line: 2z + 3y = 6.

* To determine which side to shade, pick a test point (e.g., the origin (0, 0)):
2(0) + 3(0) = 0 < 6is true, so the side containing (0, 0) is part of the

solution region.

* Include the boundary line since the inequality is <.

Graphical Representation of Linear Inequalities
Understanding the Graphical Solution of Linear Inequalities
¢ A line divides the Cartesian plane into two parts. Each part is called a half-plane.

e A vertical line divides the plane into left and right half-planes.

* A non-vertical line divides the plane into upper and lower half-planes.
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Ay Ay
Il (Upper half plane)

Il |
(Lefthand|plane) | (Righthand plane)

xl VX x' / VX
v / | (Lower half plane)

A
A

Steps to Graph a Given Inequality
1. Plot the Boundary Line:

e Convert the given inequality into an equation by replacing the inequality

gigh (s 25, 'S, 2) With—:
¢ The resulting equation represents a straight line.

¢ |f the inequality is strict (< or >), use a dashed boundary line (since points

on the line are not included).

¢ |f the inequality is non-strict (< or >), use a solid boundary line (since

points on the line are included).
2. Choose a Test Point:

* Pick a test point (often the origin (0, 0) if it is not on the line).
e Substitute this point into the original inequality.

e |f the inequality holds true, shade the half-plane containing the test point.

e |[f the inequality does not hold true, shade the other half-plane.
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g

Using Arrows to Indicate the Solution Region
e Arrows are used to indicate which half-plane satisfies the inequality.
e [f the coefficient of y is positive:

e For less than (< or <), arrows should be below the line.

e For greater than (> or =), arrows should be above the line.

e |[f the coefficient of ¥ is negative:

e For less than (< or <), arrows should be above the line. \

e For greater than (> or >), arrows s

hould,be_below the line.
o\
2

,\O
Q) The following graph is represented by7\ 7 C j

T T T sk d

-3 -2 -1 0 1 2 3
x =10
bz >0 L
©z<0 - 3
dzx<0

Q) The graph to express the inequality z 4+ y < 9 is:

+4 29
<0 Z 4
O7ﬁ

0 +O
y Ay O é q \‘y
9 o \9 q
S,
9 9
X 5 g» % /l \’ X
a) b) c)

/
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d) None

Q) The graph to express the inequality 5= + 3y > 30 is:
+0 230

—_—

a) b)

d)None

Q) The common regionofz +y < 6;z +y >
<L

%v\\)x

X+Y=3 X4+Y=6
c)

d)None

Q) The common region by the inequalities 1 + 222 < 5, 1 + =2 > 1(:1:1 =0, )

zy >0 15 given as shaded portio)r(\ inn -OtO =5 o+ >\

7274
KA %,
b }'—//7///,,,’/

%,
1

%
732
A0

(5.0)

X
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=0 Y=t
Q) The common regions by the inequalities 4z + 3y < 60 y = 2}}? ; x> 0; =

and(y > 0Ofis: O 06 Y- N >0

c ~
==

y = 2X

g - &xo 2 [

o/

-0 Do

=

<(0.0)
’ 0
xxv
v
(@) z + y > 6i@E— > 0
bzt+y<62z—y>0
Dz+y>628—y<0
(d) None of these

Solving Problems on Linear Inequalities

Key Rule for Multiplication with a Negative Number

® When an inequality is multiplied or divided by a negative number, the inequality

sign reverses.
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e Thatis:
e < changes to >
® > changes to <
e < changes to >

e > changes to <

Q) The solution of the inequality (5;32@ < % — dis:

st =4-5
)ﬁﬁ =
;)Q 23 £ - 35

(d) None of these.

£

Q) The solution of the inequality 8z + 6 < 12z + 14 is:
—lé"'e =A% | U

—\0 £ — |0
2u 4L D6

'/—-\ 20 L =2
(d) (—2 o8 T @t 6 [ S PR T

b -
£ L€ —2 ™

Q) Solve for x of the inequalities 2 < 3”” 2 < 4wherez € N:

(@ {56 7} Q& 37(____2__4:_0‘.

( 75-5)

Q) 4,56 — (O £ 2x—2 <. Q0

d) None ‘ |2 £ B = AR
— ~ 32

WORD PROBLEMS L&' Z =

Key Guidelines for Setting Up Inequalities

e For time-related constraints, use "<" (less than or equal to).
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e For work-related constraints, use “>" (greater than or equal to).

Q) On average, an experienced person does 7 units of work while a fresh one does

Werk daily, but the employer has to maintain an output onat Ieast?s

units of work per day. The situation can be expressed as:

e

(@) 7z + 5y < 35 z>k’k- g\j ZB%\

(b) Tx + 5y < 35
7z +5
d) 7x + 5y > 35

Q) On average, an experienced person does 5 units of work while a fresh person

does:'(3u//nit} of work daily, but the employer has tdzmrrtain an output/of at least
— \
Wwork per day. The situation can be expressed as:

(@) bz + 3y < 30
@52+ 3y =30 ) > 20
&l

bz F 3y > 30

() 5z + 3y =30 .

/_

Q) A dietician wishes to mix together two kinds of food so that the vitamins

—_—

content of the miﬁure isof vitamin A, 7 units of vitamin B, 10 units

|
of-\Ltamjn‘C, and 12 units of vitamin D. The vitamin content per kg of each food is

shown in the table. Assuming s to be mixed wi@ of food II, *

the situation can be expressed ag:
/
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| A B C D
Food | 2 oC 1 1 2
Eeadll 19 1 2 3

@2zx+y<9z+y<T7z+2y<102x+3y<12,z >0,y >0
(b?Qeﬁry’?m——F'ﬁ7w+2y>10 2w+3y>12:c>0y>0

—_— ——
Q) An employer recruits experienced (x) and fresh workmen (y) under the

condition that he cannot employ more than 11 people.  and y can be related by

the inequality:

ax+yF£ll

@+y<11m>0y>)

@z+y=>1lEe>=0y =0
(d) None of these

Q) The union forbids the employer to employ less than two experienced

—_—

persons (x) for each fresh person (y). This situation can be expressed as:

e < y/2 >C = Lé’ o
(b)y < z/2 =z M Fo
Dy =w?2

(d) None of these.

Problems on Boundary Points

Definition of Boundary Points
e A boundary point is a point that lies on the dividing line or curve of an
inequality.

* The boundary separates the solution region from the non-solution region.
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Q) On solving the inequalities 5z + y < 100, z +y < 60, x > 0,y > 0, we get
. ——— e

Q) On solving the inequalities 2z + 5y < 20,3z +2y <12,z > 0,y > 0, we

get the following situation: -
7<20 ~+ 536
(@0 (0 0) (0,4). (4,0) and (20/11, 36L11> =T
' = youd ‘*0 1 150
v T
= K22
]
—20
e
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Chapter 5: Basic Concepts of Permutations and Combinations

Chapter 5 - Permutations and Combinations

Key Definitions:

1. Permutation: Arrangemenﬁ of items.\
1 Combinatio;) election of items.

Factorial of n (n!):
¢ Definition: Product of the first n natural numbers.
e Formula: | I,_\ \

Qv,'—nx (n—1)x(n—2)-- /D

Values of Factorials: Q= <
R =23x&X\

%\CLPXBXQX \

\ ;_
8! = 40,320

Q) The value of NV in % + é = g is:
h N

(a) 81 N v = o
<@? poto 40320  Aet0Ee

.99
(c) 89 NER=E 19
(d) 64
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2 . N\ |
Permutation Formula: @.‘_ 5 . —Tx4
e Arrangement of tak at a time: 2 ,

5, ~|H5x4% 3
| — n! "-;é — 5 ! % -
i e B R
= DKr4x3
Properties of Permutations: -
(00 - 102!
1. Full arrangement (all items): €, 9qel

i

(s}

1 P, =mnl \ :ﬂ,g];quxu

E(d)9 ),

2. Zero selection: /
= looxag |
oot =
Q) Find 'n' if " Py = 72:
(@) 12 OP’“IOV\ H’("{_
(b) 36 q‘*é* ("\C‘a A
(<) 24 2= Z2=Re>

(@) 13

N\

(c) 18
(d) 31

Q) If " Py3 : "1 Pj5 = 3 : 4, then the value of 'n’ will be:

N
PIB f— 0'?K

N+t

P

(2

OPHOY\ Hit U\M"ﬂ (—b /
T VIR Sy R =
Pg, = =

\6

— L& XA LS A KA AT X oGS
?l a2

= V2 =075
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- ; NITH/N
Linear Permutation 6l — FA0
— 2
Type - 1: Permutation of Letters Without Condition | X1, ':2!?0

This refers to the arrangement of all letters in a given word, considering possible

repetitions of letters.

Formula for Permutation with Repeated Letters

If a word contains repeated letters, the total number of unique arrangements is
— -

calculated using the formula:

n!

N1l X nal Xngl X ...

Where:
e n! = Factorial of the total number of letters.

®* Ni,MN2,M3,...=The number of times each letter is repeated.
< ,\

Special Case: No Repeated Letters
Pl

¢ If no letter is repeated, the number of unique arrangements simplifies to:

@ [SHA 41_).

¢ This means all letters can be freely rearranged without any repetition constraints.

Coo v o v o4
Q) The number of words which can be formed by the letters of the word 'ALLAHABAD' is:

@) D1 _ gxe03a0

(b) 3780

(c) 30240 702) 4__) R X< Q’{z_\_

(d) 15120

Q) The number of ways in which 4 persons can occupZ 9 vacang seats is:

——

g qrexFxL
(© 1512 CF o — 202\t

(d) 4536 /
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Q) The number of numbers between 1,000 and 10,000, which can be formed by the digits 1, 2, 3, 4,

— =
—_—

5, 6 without repetition is:

e —

(a) 720 é 1; )< Q, )(
(b) 180

? BQO/

Type 2: Permutation with Conditions

This type of permutation involves additional conditions related to the arrangement of

letters or digits.
Key Points:
¢ The condition must be satisfied first before applying permutation rules.

e The word "or in a problem translates to addition (+) in calculations.

e The word a problem translates to(multlpllcatlon (xi in calculations.

Q) If a man travels in a train from place A to B in 10 ways, then by how many ways (_—|

can he come back by another train?

(@) 94 LQ > ﬂ

(b) 110
CE —
(d) 99 — q 0

Q) How many 3-dig

—_—

q ¢ ¢ . ‘
umbers can be formed using the digiq 5, 6, 7, 8, 9,/if the digits can be
— —————————

@

repeated?
/l

i 5 A5 RS

(c) 65

(d) 85 - ? L)/
—_— L
—

jé Ex!:% 2
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Q) The number of different ways the letters of the word "DETAIL" can be arranged in such a way

that the vowels can occupy only the odd positions is:

TD 3 X3 KRR
(d) 60 X<

< <

Q) The number of words that can be formed using the letters of the word "PETROL" such that the

words do not have "P" in the first position is:

—— ==

(a) 720
(b) 120 L’— ~<_ 3 < 52 > |
() 600 5 )< gx/ -

(d) 540 W

Type 3: Permutations W|th Specific Pairing Conditions

1. When two specific items must always stay together: .‘ ‘
e Treat the Eo ite;L as a single unit (block). g
— .
* The total number of arrangements is: (() "?) \ x

(n—1)!x 2!

. (n — 1)!: Arrange the block and the remaining items.

e 2!: Arrange the two items within the block.

Note: If three specific items must always stay together, treat them as one block, and the formula

becomes:
Z|xb- =)/

(n—2)!x 3!

Never together: Total arrangements — Always together arrangements

— A x(0- 2y
s IxGQ-))
lOO) x(ﬁ’%)\
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Q) The number of ways of arranging 6 boys and 4 girls in a row so that all 4 girls are together is:

e gl x(0-3)1

(b)2- (7! 41)
G b xF)

d)2-(6!-4!)

——

L/l
Q) How many permutations can be formed from the letters of the word "DRAUGHT", if both

vowels may not be separated? X @ \‘> )
@ D'g l x 6| = AXF20

(c) 140

(d) 1,000 . \ L\"L\”O

Q) The number of words from the letters of the word "BHARAT", in which B and H will never come

together, is: —[’C)’(’O/Q - A’ . i w1 vl

(a) 360

(b) 240 CIBuuop~ ond H comd {-03__;(

(@120 D el 1V \xﬁ'\
(d) None of the above :

R) = 200 —R4&O0 :—,\}%

* Shortcut for boys and girls occupying alternate positions (unequal in number):

Total arrangement = (smaller number)! x (larger number)!
e

¢ Shortcut for boys and girls occupying alternate positions((equal in numbe
A
Total arrangement = 2 x boys! x girls!
Rl R -

—

¢ Shortcut for no two boys being together:
girls+l)Pboys

* Shortcut for no two boys being together:

Total arrangement = girls! x (

Total arrangement = girls! x (girl”l)Pboys

— -

e Shortcut for no two girls being together:

Total arrangement = boys! x ¢o¥sH) P,
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Q) The number of ways|4 boys an:{ 3 girls can be seated in a row so that they aris:
(a) 12 %L) 7<3) — KR XL
(b) 288 , ) ‘

(d) 256 ——

Qnirls are to be seated for a photograph in a row such that no two girls sit

together and no two boys sit together. Find the number of ways in which this can be done.
—

(a) 74,200 5 - & O x< | o) O

(b) 96,900 6 ‘ >< ) - ?

(c) 45,990 '
(d) 86,400

— SCHOO

Type 4: Different Ways to Answer Questions

This type of problem deals with counting the number of ways to respond to multiple-

choice questions, including the possibility of leaving them unanswered.

1. Total number of ways to answ¢r 'n' questiols:
¢ Each question has two choices answer it or leave it unanswered.

¢ Formula:

where n is the number of questions.

2. Ways to answer at least one questipn out of 'n' questions:
e ——

» This is the total ways to answer all questions minus the case where no question is answered.

e Formula:
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Q) There are 12 questions to be answered in Yes or No. How many ways can these be answered?

(a) 1024

(d) None

Q) An examination paper withl10 questio;s consists in mathematics and 4

questions in the statistics part. At least one question from each part is to be attempted. In how
- — ——— e — |

many ways can this be done?

() 1024 i@)é—_ l &)q”_ \>
jc)wos

(d) 1022 63%\5 J—— QQH;-

Q) There are 5 questions, each having four options. Then, in how many different ways can we
R bbbt —_

(a) 20 Z_7l,b/

(b) 120

(d) 60

answer the questions? _

Q) 10°
QICICIONNCes

)OO

5
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Circular Permutation (Without Condition)

1. Linear Arrangement:

e When arranging n items in a straight line (row), the number of arrangements is:
—

* Inacircle, the starting point is fixed because rotating the arrangement does not create a

2. Circular Arrangement:

new order.

* Therefore, the number of arrangements is reduced by 1 factorial (to account for the fixed

| oo ]

» Linear Arrangement counts all possible orders.
-

» Circular Arrangement avoidsZovercountin? identical rotations by fixing one item as the

reference point.

starting point):

Key Idea:

Circular Permutation with Condition

In circular permutations, objects are arranged in a circle rather than in a linear order.

The number of ways to arrange n objects in a circle depends on specific conditions.

1. Shortcut for no two girls being together in a circular manner

Total arrangement = (boys — 1)! x Po¥s Py
2. Shortcut for(no two boys being together
Total arrangement = (girls — 1)! x 855 B

—
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Q) The number of ways 5 boys and 5 girls can be seated at a round table, so no two boys are

adjacent, is: Gﬂd S
Gl

(a) 2,550

2,880 ' = Bov
G ) < p G RG]
(d) 2,476 . i/l : '
2-x120=

-\

> 51 %6

Q) In how many ways can 6 women and 6 men be seated at a circular table so that no

two women are adjacent?

B) 72000

C) 43200 — |0 XFZ_O

D) 94600

EXTRA

1. Number of Ways of Arranging 'r’ Things Taken from 'n’ Things, Such That

\

One Particular Thing Is Always Included

* When one specific item is always included, it occupies one position. The remaining  — 1 items

are arranged from the n — 1 remaining items.
N — ‘
Formula: )’\ ><
r o Pt 1) Pl

» 7: The position occupied by the specific item

. (n_l)P(,._l): Permutations of » — 1 items from n — 1 items.

2. Number of Ways of Arranging r’ Things Taken from 'n’' Things, Such That
One Particular Thing Is Always Excluded

e When one specific item is excluded, 7 items are arranged from the remaining n — 1 items.

Formula: m - ‘

= e

O\

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”



Pam N

E’ al"l\/u PO CA Foundation Paper 3 Marathon J

ACADEMV

Q) Find the number of arrangements of 5 thlngs taken out of 12 things, in which one particular

—_—

thing must always be included.

(a) 39,000 5 X \‘F — l7?< I X10Xg
(b) 37,600

REET i

(d) 36,000

Q) Find the number of arrangements of 4 things taken out of 10 things such that 1
particular thing is aIway‘slexcluaea ) -
E A) 3024 O ‘

B) 4032 ’£¥>
C) 5040
D) 2520 |

)]

2
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Combination (Selection of 'r' Things from 'n’ Things)
_’—_

A combination is used when the order of selection does not matter. It gives the number of ways to

D e
Formula: C — Fﬂ

"C, = D—\ 31 ,

choose 7 items from n items.

Where: — r\ \ |

e "P, = (n+'r)' The number of permutations of r items from n items.

o 7! Accounts for the fact that the order of selection doesn't matter. @ - 7% ) 51 \

If:
o

Then: CO —— /"7\0/'//l - :
Trxska) s
2 e Yy I

Basic Properties of Combination: _—

1. "Cp :@ Selecting 0 items from n items is always 1. /

: ”E‘n = -1:‘Selecting all n items from n is always 1. N
4. "C, =" Cyp_p: Symmetry property—selecting 7 items is the same as excluding 7 items.
5\ nC, +" C,_y ="*! C,: Pascal's identity. j 3

— = 2
2

Q) If 8C, =8 C, 4, find the value oﬂ 18C,: l ?L —_ -
(@) 55 l g [® Z
' . = P

(b) 50
(c) 56 5 5
!(a) Nonem) '
= 18X 13 X6 X5 xI%
Q0
= 3568
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Q +1% O3 is equal to: (54
@rco\n | 5. = C
(b) **Cie 3 2 3
©Cs =&
(d) °Cis >

Q) A fruity basket contaies, 6 bananas, and 4 mangoes. How many selections of 3 fruits
can be made so that all 3 are apples?

-Z(a) 35 wa;> ":’r_ X EXRBG

(b) 120 ways -

(c) 165 ways C— 3 \

(d) 70 ways — '/
35

Q) A business house wishes to simultaneously elevate two of its/six branch heads/In how many

ways can these elevations take place?
_—
(a) 12

(b)3 é ™~ éxB“

©6 C _

@ ~ < |

— >
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Applications in Geometry and Other Scenarios:

1. Number of straight lines formed using- ts, wherw

"Gy " Gyt 1]
2. Number of Zriangles formed using 7 points, whereZm are coIIinear.)
—_— ==

3. Number of matches played by n teams (one match per pair):
Ca)
s If each teamlplays two matches agai am:

2" Cy

4. Number of handshakes among n people:

<

5. Number of_qu_adlﬁlg_ra_ls_ (or parallelograms) formed by n parallel lines intersecting m

parallel lines: 2 2 —ixr=1
CRX C T et

. = nCz x ™ C2 [

6. Numberlof diagonalls ina polygo@
i —— /
'_%' l "Cy—n S

7. Number of chords in a circle formed by n points on its circumference:

Q) Six points are on a circle. The number of quadrilaterals that can be formed are:
(a) 30 A
(b) 360 6 - &

i (@15 D C’ CQ_
d) None of the above %

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) A polygon has 44 diagonals. Then the number of its sides are:

(@) 8 N _ N =
(b) 9 -
2- |l xi0
(@ 10 on Ak i 4 ”C_ — ) = 122 )
f(d)11 D QP“ o e
.::"‘rQ}_,,

Q) How many parallelograms can be formed from a set of 6 parallel lines intersecting another set

of 4 para||e| lines? E
: l

(a) 80 C_ <
(b) 70 < 2 e q O
(d) 100

— —

Q) Number of ways of shaking hands in a group ofms, shaking hands with each other, are:

o y
&

- (079 = 45
(c) 90 2 A~ S
(d) 10

Problems With Conditions

Q) How many ways a team of 11 players can be made out of 15 players if one particular player is
—

P

not to be selected in the team?

lH—C = 4

(b) 728
(c) 1,001 \ \ 3
(d) 1,234 _
| 4=} 2 X1D

s
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Q) Out nts and 6 ladies, a committee is to be formed. Find the number of ways the

—— —
committee can be formed such that it comprises at least 2 gents, and the number of ladies should
—

at least be double the number of gents.

\‘)__

, o 2.V\ow»d 6L- 0T SMawd ¢

@9 RMamd4lL OF 2‘“"0""“5 A
£‘|’ AKOp
OREI C’,F‘E;(C,‘V‘ C?f Sz ¢
(c) 136 <o (o
>=< —+ [’\’
@104 e (5t X6 T 6 <\ i

Q) In how many ways can a selection o@ut ofl4 Zeachers an@tudents be done so as to

include at least two teachers?
- Core T o¥ Cok i
(a) 220 j:_ g B Tend3S G-T ena 2-S
(@673 fo RTomd 4 g

©5% ‘- =&
(d) 968 /_-L C:*’ _fC%_ < xiﬁ + )xsﬂx-'-?- 632

Q) From a group @nen arﬁ 4 women, 4 persons are to be selected to form a committee so
—_—— _—

that at least 2 women are there on the committee. In how many ways can it be done?
—

(a) 168 &)wwo’l‘v\ o8 2W M\i—\‘\/\ Yol L\'WMO["\
CW - &
() 202 HZ ><8C, —‘— é‘—z’gxsz—l - CL\‘ “e
C > ! 5
(d) 220 L<E —+ B T el
— 0|

=
'W airs are numbered from 1 to 8. Two women and three men are to be seated by allowing
one chair for each. First, the women choose the chairs from the chairs numbere and then

men select the chairs from the remaining. The number of possible arrangements is:
(a) 120 Tow women  &or selediny dots

n = 4wk

— < C’ —
<f(d)1440> JL? 6?“-:\L
X |

en Sclediay dory _ AxGx4 X &
! - G, <3 /6/3:_@ 120
QA by Nithin R Krishnan- 7¢¢e can pa&%‘% you can alos pass” -
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Q) In the next World Cup, there will be 12 teams, divided equally into two groups. Teams of each
— —_— e

group will play matches against one another. From each group, 3 top teams will qualify for the
——— e

N t—
next round. In this round, each team will play against each other. Four top teams of this round will

qualify for the semi-final round, where each team will play against the others once. Two top

teams of this round will go to the final round, where they will play the best of three matches. The

Ce—_—

minimum number of matches in the next World Cup will be:

(@) 56 Qw.\_\_ 60 —+ é& — 30

CER 2 ) T B
(€37 %W\J 2 éC — (;'7__/ — 53
d 2— |
we L\ — —
<> VAN \C -

Chqpter 7: Sets/Relutlon# functio #’hlmltS/& continuity /

—

H(w(/-;/zﬁt-/ /

e Definition: A set is a collection of well-defined elements.

b ¢, a4 ...~ 7’/"117}
Forms of Sets A

R 0, \.;L)
l/a ,el !
7 Roster Form/

e Elements are listed explicitly within curly brackets {} . L 26, '1-))

e Example: A = {a,e,i,0,u} i\o/ ’1‘7 és
— - aé‘ D )\ 9
2.§Set Builder Form: \ ?.9( e 16 ¢ /

&’\WCI
e Describes the set using a property or rule that its elements satlsfy

QA\ =

e Example: A = {z : z is a vowel}

Cardinal Number of a Set
e Definition: The number of elements in a set.

 Notation: If A is a set, n(A) denotes its cardinal number.

——
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Definition: An empty set is called a null set. It contains\no elements.

e Notation:

A={}orA=¢

e Cardinal Number: The cardinal number of a null set is zero. i'g: % —l)
omplement of a Set

A= W >

o Definition: If A is a set, then A! represents the complement of A.

* Formula:
= U — A (Elements in the universal set U but not in A)

e Example:
= {la 2,3,4,5, 6}, A= {23 4, 6}
(AD=U-2=1{1,3,5)
——————
Types of Sets
efinition: Two sets A and B are said to be equal if they contain the same and equal number of
e e Lot
elements.

e Example:
A ={a,b,c} \/
B4 bid} e

Equivalent Sets

Definition: Two sets A and B are equivalent if they have the same number of elements.

n(A) = n(B)
s Example:
A ={1,2.3% —

B ok —

L ——
Note: All equal sets at, but not a%@alent setsamp
—_————

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”



E’ al"l\/u PO CA Foundation Paper 3 Marathon

ACADEMV

Q) The set of cubes of natural numbers is:

() Null set
(b) A finite set

(c) An infinite set/

(d) Singleton set

Operations on Two Sets

1. Union Operation
» Definition: The union of two sets A and B is the set of all elements that belong to A4, B, or

* Notation: AU B AUG’: Ea “

e Example:

A={2.4,6,8). B={6,8,10,12}

AUB = {2,4,6,8,10,12}

2. Intersection Operation

e Definition: The intersection of two sets A and B is the set of all elements that are common to
both A and B.

e Notation: AN B

3,55
e Example: | q_/la' é-‘%
A=11,2,3,4}. B={3,4,5,6} @ = g, ="
(3 §—{3 4} NCE
3. Difference of Sets (A - B) A “ e = ’ 26 Gﬁs
B/A: ]

* Definition: The difference A — B is the set of elements that belong to A but not to B.
Similarly, B — A is the set of elements in B but not in A.

s Example:

A={1,3,5,7} B={3,5,8}
« A-B={1,7}
« B—A={8}

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Fonimikafur Usikaimof Sets \/ﬁ ( A U(5>$ (l(_ﬁi\/‘ Y\((b> -N ( A'LIQ

1. For Any Two Sets A and B:

The number of elements in the union'of A and B is given by:

n(AU B) = n(A) + n(B) — n(AN B) (Pi\’ N (N\@

. Examples onlyA\= O
ZZZ|1,2,3,4},B={3,4,5,6} :((0(:; 0)), Y\(B)/ n(P

n(A) =4,n(B) =4,n(ANB) =2
n(AUB)=4+4-2=6
2. For Any Three Sets A, B, and C"

S - . . -
The number of elements in the union of A, B, and C is given by:

n(AUBUC)=n(A)+n(B) +n(C) —n(ANB)—n(BNC) —n(ANC)+n(ANBNC)

——
e Example:
A={1,2,3},B=1{2,3,4},C = {3,4,5} n (OﬂLﬂA/Z_ ﬂ(A) - ﬂ(A’ﬂB)
n(A4) =3,n(B) =3,n(C) =3
n(ANB)=2x(BNC) =2.7n(ANC)=1,n(ANBNC) =1 = Q(HI\C>
(AUBUC)=3+3+3-2=2=1+1=5 _1_1,\(9.,'\0

ne)

ne)

For Any Two Sets A and B: N (@Mﬂ) = f\(6> "f\(ﬁf\C\"ﬁ

1. At least one of A or B - [ﬁ'f‘ﬁ’
W: n(A) + n(B) — n(AN B)
—_—
2.0nlyA _~
n(A — B) =n(A) —n(AN B)
3. Only B
i

n(B — A) = n(B) —n(AN B)

{ Exactly one of A or B 5 —
n(A— B) + 'n(/B.—Z}\z n(A) +n(B) — 2n(A N B)
Neither nor&!

=n(U) —n(AU B)

|

(AN
< )

v U
-6 o0
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For Any Three Sets A, B, C:
1. Atleastone of A, B,C

n(AUBUC) =n(A)+n(B)+n(C)—n(ANB) —n(BNC)—n(ANC)+n(ANBNC)
2. Only A
n(A— (BUC)) =n(A) —n(ANB)—n(ANC)+n(ANBNC)
3. Only B
n(B—(AUC))=n(B)—n(ANB)—n(BNC)+n(ANBNC)
4. only C
n(C — (AUB)) =n(C) —n(ANC)—n(BNC)+n(ANBNC)
5. Exactly one of A, B,C
n(A) +n(B)+n(C) —2n(ANB) —2n(BNC) —2n(ANC)+3n(ANBNC)
6. Neither A, B, nor C
—n(U) —n(AUBUC)

De Morgan'’s Laws \ 9 \ '\
1. Complement of Union: ( 9 Ue‘v E” (/\ (\ @

(AUB)® = A°N B°

5 Ecungin @ N &>, AV o)

A—{l 2}, B ={2,3},U = {1,2,3,4}
= {3,4}, B = {1,4}
(AUB)C_ACHBC:{4}

2. Complement of Intersection:
(ANB)¢ = A°U B¢

e Example:
A=41;2}; B ={2,8};U= {1,2,3,4}
= {3,4},B°= {1,4}
(AnB)c A°U B¢ = {1,3,4}

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q@vr»‘ = L- PLD

Additional Notes
* Complement of Union:
(AUB)®=U - (AU B)
E —
Formula for Complement of Union Count: )

" Tn((AU B)®) = n(U) — n(4U B) j

e Usage: To calculate elements that belong to neither A nor B. 4

Problems Using Venn Diagram

Understanding Venn Diagrams in Problem Solving

* A Venn diagram is a visual tool used to represent relationships between different

sets or groups.

It is particularly useful when solving problems that involve counting elements in

overlapping or distinct categories.

When to Use Venn Diagrams?

® Venn diagrams are most effective when it is required to find the number of

elements related to only one specific event or multiple overlapping events.

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Q) There are 40 students,?gof,them Eassed in English,ZS of them passed in Maths, and‘15 of them .
i —

passed in both. Assuming that every student has passed at least in one subject, how many students

—

._’_’
passed in English only but not in Maths?

C: (a) 15

(d) 25
— 20 — 16

— 5
——

'\
Eg);zg ﬂ(];of\bj>:m E}’ N EOM/

—

Q) Of the 200 candidates who were interviewed for a position at a call center, 100 had a two-
———— ..

wheeler, 70 had a credit card, andJiO had a mobile phone.

—_— =

e 40 of them had both a two-wheeler and a credit card.
b jotia b ik s M

¢ 30 had both a credit card and a mobile phone.

——
—_—

¢ 60 had both a two-wheeler and a mol mobile phone.

—— C——

¢ 10 had all three.

—

; How many candidates had none of the three?

a) 0 T — AvREv L
Eb))zo NO"""GMC 0((01’49\\ N

c) 10

(d) 18 = 00 ,_[(A)A—n )/\'ﬂ((\ V\(Prf\B

N (@nc\ xn(ANBN]

)

>»n/An<)
D)

—+1\ 0

QA by Nithin R Krishnan- ¢ tey can pass, %Wwﬂa&a,ﬂm
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Subset ’)7
7/
o Definition: G

A set A is said to be a subset of set B if all elements of A are also elements of B.
Denoted as A C B.

s Example: i A %’ L’Z)
A={z,y},B = {w,z,9,2} | = 3\ 233

Here, A C B, as all elements of A are present in B.
e Note:
e Any set is a subset of itself.

e The empty set ¢ is a subset of every set.

NumMuhsete:

e For a set with n elements, the number of subsets is:

2. Number of Proper Subsets:
e For a set with n elements, the number of Ero_g-er subset; is:

B

CZal

» Definition: The power set of a set A is the set of all subsets of A, including the empty set

3. Power Set:

T
and A itself. @
o Example:
For A = {z,y},

Powerset of A = {{} {z}, {y}, {=,y}}
— = =

FaN

Q) The number of jproper subset§ of the set {3,4, 5,6, 7} is:

(a) 32 2

s -

(c) 30

(d) 25 &6—_\ — 3 ‘

e
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Q) The number of subsets of the set formed by the unique letters in the word "Allahabad" is:

(a) 128

o AL K BCD
(c) 32

(d) 64 &(\ — &b/; = 2

-—

QIfA= {1@ 3 @ 5@8@ and B = “GCB then how manm

subsets of A N B can be created?

(a) 16
(b) 15 N
(c) 32 C>(2 7 \
/ Y
(d) 31 — & o\

— \O
//

QA ﬂ@s equal to (E is a superset of A)

a) F
)so U:i\,&,%,‘?zj
d) none

A= {1,7'%

E'={63

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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QANp=
0 A A.r;i\’ 9\/3’()

b=3
C) and=3"%

d) none

N\

QA U_,i’ is equal to (E is a superset of A)

g Use= Lo %O
A A = g\,'z,’ﬁ

d) none

Q) | is a set of Isosceles triangles and E is the set of Equilateral triangles. Then

a)l

(& = All side @
T Eal 7 lED
d) none }03@ — Q yd\q

I:: I\ /TL ;j'-'}l

EC T

QA by Nithin R Krishnan- ¢ e, can pass. then you can.alss pas.
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Cartesian Product of Sets

* Definition:
The Cartesian product of two sets A and B is the set of all possible ordered pairs, where the

first element is from A and the second element is from B.

Denoted as A X B. A ( ) w&
| Pl
Example-k — %b?()/ )‘j/ .
If A @ndB =@ @XPF —
gAxé {(z,1), (z,2), (1), (y,z)}

Example 2: 7

If A= {a,b,c} and B = {p,q},
A x B ={(a,p),(a,q), (b,p), (b,9), (c;p), (¢, 9)}
B x A= {(p,a),(p,b),(p; ), (g, ), (q,b), (g,0)}
(- — RXAX2—

Note:
——

e The cardinal number of@ x B }ls given by:
i x5 oo

Q) If A=1{1,2,3,4,5}, B ={2,4},and C' = {1,3,5}, then (A — C) x Biis:

87 B,

(b) {(1,2),(1,4),(3,2) (3,4),(5, 2),11' 0

©{(2,2),(4 - (R, 1R &
@ {(2,2),(2,4),(4,2), (4,4)}

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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QIfA={2,3}, B={4,5},C ={5,6}, thenA x (BNC) =

@ {(5,2),(5,3)}
®{(2,5),(3,5)}
©{(2,4),(3,5)}
@ {(3,5),(2,6)}

QIfA={1,2,3,4,5,6,7} and B = {2,4, 6,8}, the cardinal number:
@
(a)4

(b) 3
()9
(d)7

Relations

e Definition:

A relation is a subset of the Cartesian product of two sets A and B. It consists of ordered pairs

e —__\
(a,b), wherea € Aandb € B.

Example 1/'\
If A={1,2} and B = {3, 4}
— >—

Cart Product:

4% Bl={(1,3),(1,4),(2,:3),(2,9} &
Relation R = {(1,3), (2,4)}
— ———

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Example 2:

if A= {z,y}and B = {5,6,7}, D) L)
Cartesian Product: h@ n ( )
Ax B = {(2,5), (2,6), (&), (1,5, (1:6), (7)) -

Relation R = {(z,5), (y,7)}

The number of relations fro@s given by:
2n(A)xn(3
-

-

‘6f A ={1,2} and B = {3, 4}, determine the number of relations from A to B:
Rk

(@) 3

o6 AX 2 G
©5 C;Z = 2

(d) 6

Types of Relations %
- 2,7
/Ll"’j;:Tﬂexive Relati}g Q = iél/ D&S S‘! \ ,7.;’3

e Definition: A relation R on a set A is reflexive if every element a € A satisfies (a, @

“1 2 Symmetric Relation:

* Definition: A relation R on a set A is symmetric if, for any (a, b) € R, itimplies (b,a) €
R.

/ a~ b> W Qb/ A)

3. [Transitive Relatio \ Q L> D

« Definition: A relation R on a set A is transitive if, for any (a,b) € R and (b,c) € R, it

inplies (o e B @’?’Xf @> O , l>

<@}7 (3/@ (O?/ <)

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Additional Types of Relations
N

1. Equivalence Relation

e Definition:
A relation R on a set A is called an equivalence relation if it satisfies the following three

properties:
1. Reflexive: (a,a) € Rforalla € A.
2. Symmetric: If (a,b) € R, then (b,a) € R.
3. Transitive: If (¢, b) € R and (b,c) € R, then (a,c) € R.
e Example:

Let A = {1, 2, 3}, and define R = {(1,1),(2,2),(3,3),(1,2),(2,1)}.

Here:
» R is reflexive because (1, 1), (2,2),(3,3) € R.
* R is symmetric because (1,2) € R implies (2,1) € R.
* Ris transitive because (1,2) € Rand (2,1) € Rimply (1,1) € R.

Therefore, R is an eQJivalence relation.

—_—

2. Partial Order Relation

/ age
e Definition:

A relation R on a set A is called a partial order relation if it satisfies the following three

(a,b) € Rand (b,c) € R, then (a,c) € R.

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) Let A = {1, 2, 3}, then the relation R = {(1,1),(2,3),(2,2),(3,3),(1,2)} is:
—{o-Syrcte
e —

E (c) Reflexive >
(d) Equivalence

Q) If S = {1, 2, 3}, then the relation {(1, 1), (2, 2), (1, 2), (2, 1)} is symmetric and:
— — — -_—

—

a) Reflexive but not transitive
@ Qﬂ')é") Q/’)
(b) Reflexive as we sitive
(c) Transitive but not reflexive

(d) Neither transitive nor reflexive

Q) On the set of lines, being perpendicular is a relation. @ ) 0\>
ey Reflexive—
Sr— — &l

(c) Transitive

(d) None of these A ON ._L- b
bl &
b C’\ /b) Qb/ 0\>
O~
v
- \

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Definition: \ /QM
o P CO.’AZOW“"’"
A relation R is said to be a functigh if: />701Y0\"‘

e

1. Each element of the domain is mapped to exactly one element in the range (i.e,, no domain

—— ——

element is repeated).

2. Every domain element must have an image in the range.

Example 1 (Not a Function):
r={@1.0.2. 6.2, (.3} M
Here, domain elements 1 and 2 are repeated, so R is not a function.

Example 2 (A Function):
R = M’ (2’ 3), (3a4), (4’ 1)}

Here, no domain element is repeated, so R is a function.

Key Notes:

1. All functions are relations, but not all relations are functions.

—

2. The first element in each ordered pair is the domain element.

3. The second element in each ordered pair is the range element.

Types of Functions

1 t)ne-to-One Furgon(lnjective):

o] A —

» Definition: A function is one-to-one if every element of the domain maps to a distinct

element in the codomain.

e Examp e’-f(:z:) =la+ l;where f:{1,2,3} = {2,3,4}.

S

S am——

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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2. Onto Function (Surjective):

e Definition: A function is onto!if every eIem%nt of the codomain has| at least one pre-image

in the domain.

e Note: If a function is not onto, it is called an "into function.”

o Example f(z) @heref {-2,-1,1,2} — {1,4}.

P - mﬂb ](W"LQ(O")

3. One-to-One and Onto (Bijective Function): j

s Definition: A function is bijective if it is both one-to-one and onto.

» Example: f(z) = 2€)where f : {1,2,3} — {2,4,6}.

4. Many-to-One Function:

._//
* Definition: A function is many-to-one if two or more elements in thw the

same element in the codomain.
f(z) @ here f : {—3,-2,-1,0,1,2,3} — {0,1,2,3}.

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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5. Constant Function:

s Definition: A function is constant if all elements of the domain map to the same element in

the codomain.

. Example:jf(m) = 5,}/vhere f:{1,2,3} — {5}

* Note: All constant functions are many-to-one, but not all many-to-one functions are

constant.

-

o) 7

Q) Identify the function from the following:

@ {Q,1),(1,2), (
() {(1,1),(2,1) (_,3

(5,2, (2,2, (3,2, 5.2

(d) None of these

Q f A = {+£2,+3}. B = (1,4,9}/and
F= {(2 4),(—2 4) (_J_ —3,4)}, then F is defined as:

(a) One-to-one function from A into B

+2
(b) One-to-one function from A onto B +2
(c) Many-to-one function from A onto.,g. j
: : >
@) Many-to-one function from Ainto B. ) P .

7\

Q) Let N be the set of all natural numbers, and E be the set of all even natural numbers. Then the
. . —\
function f : N — E defined as f(z) :@m €N, is:

(@) One-one into

(c) Many-one into

(d) Many-one onto

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Q) If R is the set of all real numbers, then the function f : R — R defined by f(z) = 2% is:

(a) One-one onto
(b) One-one into
(c) Many-one into

(d) Many-one onto

Given the function f(z) = 2z + 3, then the value —2f(z) —I— 3 will be:
@3 f(22) = 3(@x)*3

(b) 2 =4t X433 - R @X“"B) T3
© 1 ! /x”////@/ )‘é
ao>

Q)Iff:R—)R,iEE—) =g+1 {@(@): SC") *.)

andg:R%R,@=m2+L _ S\ w)
then f o g(@) equals to: ( 7 ’/ o2
-2) =
> 6 -
v =C2)*
(C) =2 5?-
(d) None

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Q f(z) =34z for—3<x<0,and f(z) =3 —2z\for0 < z < 3.
— - —— ————
Then the value -@ ill be:

/CE:,))? {CL).’: 2 —XAx 2
©3 _ \
(d)5

—
—

—_
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Inverse of a Function

Definition:
e If f(z) is a function, then f~1(z) is called the inverse of f(z).

e The inverse of a function is obtained by interchanging the domain and codomain elements in

the ordered pairs.

Example:

Let f(z) = {(1,2),(2,3),(4,5),(3,6)}.
e To find f”l (z), interchange the elements in each pair:

=) ={(2,1),(8,2),(5,4),(6,3)}.
Finding f!(z) When f(z) is Given as an Expression:
To find f () when f(z) is given as a mathematical expression:
1. Step 1: Assume y = f(z).
2. Step 2: Solve for Z in terms of y.

3. Step 3: Replace y with z to get f~1(z). 6 (
xample: S
FRamps @ AS 517C

5z 22 +3)

lety = 2z + 3.

. 5L 8/-
2. Solve forx: @ = 3——3

3. Replace@\nth@f ) = ch},\mgj L;)(\ t'éﬁﬁ (

b()

27 ()= %2

,Z/

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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(a) —5

y—1

i —1

d) x

Q) If f(z) = 2, find ' (z):

= X
—>C

7(J =2¢C%\

"(> éj——\\ cj)(— =
%) = —
4 ~ —\ 5(7(;‘7—\
€57 -
Q) Ifu(m):ﬁ,then:lil(az) is:
(a) 215 - _
(b)l_l % \ —2C
el — Yo = |
<(d)%—1 g zj
tj —1 =y
=420
_I
V)= = L
pIa
— 3¢ — |\
—C >T
— \ — {/>(

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) Given:

X = {wyw, 2} ¥ =411,2,3, 4}

H= {(:E’ 1)’ (:’_Ja 2)7 S_:q_’ 3)? (za 4), (ZB, 4)}
Options:

(@) H is a function from X to Y

(b) H is not a function from X to Y

(c) H is a relation from Y to X

(d) None of the above

Limits
Definition:

The limit of a function f(z) at a point z = a is the value that f(z) approaches as z gets arbitrarily
close to a.

It is denoted as:

lim f(z)

Left-Hand Limit (LHL):

The value that f(z) approaches as z approaches a from the left (z < a).

lim f(z)

r—ra~

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Right-Hand Limit (RHL):
The value that f(z) approaches as  approaches a from the right (z > a).

lim f(z)

r—at

Existence of a Limit:

A limit exists at z = a if and only if:

lim f(z) = lim f(z) =

r—a” r—at

where L is the common value. 2 2
46'0"" W = R

P} =4

Properties of Limits: bm K=2%

A5 . IR
1. Sum Rule: b (7(4- x*‘*) - E A
2’32 - =

lim[f(z) + g(z)] = lim f(z) + lim g(z)
2. Product Rule:
lim[f(z) - g(z)] = lim f(z) - lim g(z)
3. Quotient Rule:

f(m) lim:c—)a f(:E) op 1s
o) Tmesag(e) | ERIE 7

4. Constant Rule:

lime=c¢c
r—a
= (-t = _X=4
Constant Multiplication Rule: Qfm —=1c (et
If C'is a constant, then: X=24% =
X ’7“ |
-—=
Lm[C - f(z)] = C - lim f(_f,,-f
r—a r—a
\ =0
A e
) 7(1_1'2.'!'\'\

16'”’,‘__,» 23
QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Important Limits /
1. Polynomial Limit:

‘ \ % iI?n - an fi—1 j 7(
lim n-a
r—a T —Qa —_— ' 6 —_— \
m
—_— =/
2. Exponential Limit: o0 (¢
o O L e
:ltlil(l) - —Ra (where a > 0) /60(‘/ 5—
é’ '
3. Natural Exponential Limit: o
T |
lim = =1
z—0 T

4. Logarithmic Limit:

5. Limit Definition of e (Infinity For

~/

Expansion Limit:

1 n—1

1 L +@) —3 /]
z—0 T
/—

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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% 2
Q) Evaluate lim,_9 %’i—ﬁ

5% 2+ 2 — ®
() & 2

254 |
© 3 }
d1

Q) Evaluate lim,_,4 /5x + 7.

Za)?» D ,Z,,., ;pu 7
T (b4

XA
©5 \}/6)( o A+~F
(d)2 V/-__\

N——

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Type |I: Factorization

¢ When both the numerator and denominator approach 0 (g form), factorize and cancel common

terms:
. f(@) _pla)
2 9@ ~ (@)
* Example:
m & Ly @D+ s
Eg}w—lz.}g% r—1 =}}E}(w+1)—2
Q) Evaluate lim,_, 3% / \ d 2¢ -\-7(7“\2 .
- Aot
/é,m Cx;d)’(x—vuﬂ é_:;(—\-‘}
2( 7-—5/)% 7
(C) N i, Kx +F
(d) 12 — —344 oy |
—\
= =Xt +
—\

=

Type llI: Infinity Limits

e Divide the numerator and denominator by the highest power of &:

lim £®)
2% 9(@)
e Example:
32°+5 3

2500 222 +7 2

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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- 2 . . -
Q) Evaluate lim,_, i"" igmi? which is equal to [, where [ is:

a) —% / 2+ L
@ ok T 5, xz)
(

c) 2 )Zm:
(d) None w 9 +

L_ [ —
[ —
Ly >
o0
Q) Evaluate lim,, o0 ((2" —2)(2" + 1)‘1): & = 20
(@) § P - =
(b) 5 n —D o'(ﬂ

oo, Jiz? (- 2

\
%

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Type IV: Standard Limits

¢ Exponential Limit:

¢ Logarithmic Limit:

e Power Limit:

et —1
lim =1
z—0 €T
In(1
g ) 4
»—0 5
" — gt
Iim =n.ag" !
r—a T —a

Q) Evaluate(lim,,_,

(@l
(by 3
(€] —
(d) None

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) Evaluate hmm_)g L which is equal to:

(a) ].0 . loglo 3 3
(b) log;, € E ‘
—(© Ioge_3_ > —_—

(d) None

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Type V: Using L'Hopital's Rule
e If the limit is in indeterminate for @. %)

e Example:
Example 2: lim, .,

1. Evaluate the limit directly:

T 00
— = —asxT — 00
et 00

2. Differentiate numerator and denominator:

fllz)=1, g(z)=¢"

3. Apply L'Hopital’s Rule:

When to Use L'Hopital’s Rule:

e The rule is applicable only for indeterminate forms (g or %).

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Continuity

Definition:

The term "continuous” in mathematics means a function progresses without interruption or abrupt
changes. A function f(z) is said to be continuous at a point = a if the following conditions are

satisfied:

1. Function is Defined:
f(a) must exist.

2. Left-Hand Limit Equals Right-Hand Limit:
lim f(z) = lim f(z)
T—a r—a
3. The Value of the Limit Equals the Function Value:
lim f(z) = f(a)
T—a
Explanation of Limits:
e Left-Hand Limit (LHL):

LHL = lim f(z)

I—ra
This is the value f(a:) approaches as  approaches a from the left (z < a).
* Right-Hand Limit (RHL):

RHL = lim f(z)

z—a’

This is the value f(x) approaches as x approaches a from the right (z > a).

If LHL = RHL = f(a), the function is continuous at & = a.

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Important Notes on Continuity:
1. Continuity and Limit:

e For a function to be continuous, the limit must exist, but the existence of a limit alone is not

sufficient for continuity.
» Example: f(z) = J% at z = ( has a limit but is not continuous.
2. Operations on Continuous Functions:

e The sum, difference, product, and quotient (if the denominator is non-zero) of continuous
functions are always continuous.
3. Polynomials:
¢ All polynomials are continuous everywhere.
4. Rational Functions:
« A function of the form L&) where f(z) and g(x) are polynomials, is continuous

9(x)
everywhere except at points where g(z) = 0 (as the function becomes undefined).

Points of Discontinuity

Definition:

A point of discontinuity is a value = a in the domain of a function f(2) where the function is not

continuous.
Removable Discontinuity:
e Occurs when the limit exists at z = @, but f(a) is either undefined or not equal to the
limit.

s Example:

22 -1

f(m):m_17 z#1

Here, lim,_,; f(z) = 2, but f(1) is undefined, so z = 1 is a removable discontinuity.

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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219245,
Q) Find the pomts oﬁlscontlnmty;the function f(z) @

/
(a) 1 >=—3x~+2=0
(b) 2 G TSt

Se

((©) @ and (b) both ) <

(d) None of these

undefined at £ = 3. What value must be

Q) The function f(x)
assigned ti‘ii’ﬁi f(x)is to be continuous at& =37
6 ’Z/w
(a) —
- X =9
> 201
(c) Cannot be decided 2 — >

(d) None ; QC/\V }>%)
%
g[5> — 5C+2

= 213=(

e

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Q) A function f(z) is defined by f(z) = (z — 2) + 1 over all real values of z.
Now f(z) is: (rc- D)

)

(a) Continuous at x = 2

— H»C—\

—

fscontinuous at £ = 2
(c) Undefined at x = 2
(d) None of these

Chapter 15: Probablllty)

Probability is the chance of occurrence of an event

If A is an event, the probability of occurrence of A is given by:

P(4) = :E‘;‘; vp(A) = wm (A>

Where:
e n(A): Number of favorable outcomes. -S — A b/ Coimn e

—

.( n(S) Total number of possible outcomes () = RE

o

= A= J a2, 4,003

2l
QA Mishnan 1 thag con pass, thom g com oo pass
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Classification of Probability: Ka dafO\

@ectlve Probability:
® Based or‘;me/xperi@and observation.

?@ctive Probm (
. -

® Based on/mathematical facts. 7 2

7

Key Properties of Probability

1. Range of Probability:

¢ Probability of an event always lies between 0 and 1 (both inclusive):
0< P(A) <1

2. Special Cases:

N
o I he event is impossible or improbable.
’—‘ e
» If P(A) = 1:The eventis alsure event./

° |f2 < P(A) < 1: The event i@ssible or probably (o o) tQ
e\ v

—

3. Complementary Events:
e The sum of the probabilities of an event and its non-occurrence equals 1: Q(‘g)‘: 14

P(A)+P(A)=1

Where A’ is the complement of A, meaning the event does not occur.

4. Simple Event:

* An event that produces only one outcome is called a simple event.

Example: Geﬁing@engllinq a die. /
~
5. Com :

* An event that produces more than one outcome is called a compound (or composite)

event. =
Example: Getting a multiplg of 2 when rolling a die, where the outcomes ar
. E ?' ——

)|

pOw

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Sample Space (S):
The sample space is the set of all possible outcomes of an experiment.
Sample Space for Tossing a Coin: [ // OO0 T

1. When a coin is tossed once:

Sample space:

Number of outcomes:

2. When a coin is tossed twice:

Sample space:

T

i) 2 e HTHE

S ={HHH,HHT,HTH,THH,TTH,THT, HTT m} HT’ l H

Number of outcomes: /rT T /r H/
General Rule:

S = {HH,HT, TI(,Z\T}

Number of outcomes:

Aﬁr n tossesw
I —
2 n(S) = 2" ‘

Where n is the number of tosses.

Note:
The probability of|getting heaZs andZtaU} alternatively on tossing a coin n times is given by:

R——

—

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Sample Space for Tossing/Rolling a Die

a) When Tossed Once:
e Sample space:
S = {/1,/2;3 4)5,,6}

e Total number of outcomes:

[ n(S) =6
b) When Tossedi iwice: >
S~——

e Sample space:

§={(1,1),(1,2),(1,3),(1,4),(1,5),(1,6),...,(6,6)}

This includes all ordered pairs of outcomes where each die can show any number between 1

and 6. (\ I3 I ( 2_) . (‘.Q\
* Total number of outcomes: ( / \7 a 4 X, ‘e,
(30 .. e
n(S)—6><6—36(a‘\ o ey )
Note:

09 6 _51;@“ SR

For tossing a die n times, the total number of outcomes is given by:

e T

//\‘ _E&_
Sample Space for a Deck of Cards 26 B C
o.M 2 E 2,
Total number of cards: 13 {/} @'5 Q C;/\B
n(5) =52 K K K K
) E\ %_ S} 6_}3_
> O o)
— & A A A A
'FO\LL - L oL AL ol
3 3 3
36 numbor :;" G g 5
ys £ c £
QA by Nithin R KriShnanZ:1 e, o, then you calbapass”
g g g g
4 4 9 1
‘0 ‘

o/
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Classification of Cards:
1. Red Cards (26 cards):
® Hearts: 13 cards
e Diamonds: 13 cards
2. Black Cards (26 cards):
® Spades: 13 cards
¢ Clubs: 13 cards
Each Suit Consists of 13 Cards:
* Number Cards: 9 cards (2 to 10)
e King: 1 card
® Queen: 1 card

e Jack: 1 card

e Ace: 1 card

Number of Face Cards:
® Face cards: King, Queen, Jack
¢ Total face cards per suit = 3

e Total face cards across all suits:

4x3=12

Q) In a pack of playing cards with two jokers, the probability of getting the king of

spades is:
(a) 4/13

(b) 4/52 ﬁ %

(c) 1/52

(S) 15&—%1—?%
m(ﬁﬂ

@m: =

QA by Nithin R Krishnan. 7 the, 5z, then ysw can alss pass.”
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Q) If z be the sum of two numbers obtained when twa dice are thrawn_
PO B T
simultaneously, then P(z > 7) is: 5 & S

@F% 9\ =058

) 26 2
(© ? 9
(d) g

| —L—

77N\

Q) An unbiased die is thrown twice. The probability ithe sum of numbers

obtained on the two faces being divisible by 4 is:

(a) 5
(b) L 345 Y\ _— q

) 1
C_j_ T C
d) 7 3 é _i

Q) Three coins are tossed together. The probability of getting exactly two heads is:
_— —_——

@ 5 Nn(S)=% HHT HTW, T HH
s e A

() g =

(d) None g

Q) If a coin is tossed 5 times, then the probability of getting tail and head

alternately is:

; 2 — =z
(b) 16 N C>‘25_

@ = >

CF-; —

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) Two different dice are thrown simultaneously. Then the probability that the sum

of two numbers appearing on the top of the dice |‘

" 4 = <7
(b) 5 2 Fq 0 o
©3 O O

(d) None of the above

—_— |

Q) When 2 fair dice are thrown, what is the probability of getting the sum which is
a multiple of 3?

(a)% X+ Y5 + &t |
13
(b)?56 3@

_ E;))_ 2
\: ) =Y.

N\

—

— e
Q) Whed smultaneously, the probability of getting at least
one tail is: N(Y )= é{ - & _
(@) 1 1)< — LG ‘ﬁ

(b) 0.75

(c) 0.5 _:i_ = O qE/
(d) 0.25 Y

»

one of the dice?

@r Q, ‘><|/L>(/ 2) (1) (1) (i
|®5> @M (3 D (@,1) (5,0

Q) Two perfect dice are rolled. What is the probability that one appears at least in

_—

(©) 3
(d) 32 | |
P y.d
—

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Key Concepts for Two Events A and B —
1. Probability of A U B (At least one of A or B occurs):

IP(AuH) = P(A) + P(B) — P(AN B)

» P(AU B): Probability of A or B.
» P(AnN B): Probability of A and B.

Note: This is also known as the Addition Theorem of Probability.
2. Mutually Exclusive Events:

¢ Two events A and B are mutually exclusive if they have no common

outcomes: /
F(A r B)=10 /
* Probability simplifies to:

(P(AUB)=P(4) + P(Iﬂ

P

3. Exhaustive Events:
———

e Two events A and B are exhaustive if their union includes all possible
outcomes:

n(A U B) = n(S)

JEEEY

4. Mutually Exclusive and Exhaustive Events: ‘e ( H (\ B>_

If A and B are both mutually exclusive and exhaustive: 3
« P(AUB)=1 ?U’WB
e« P(ANB)=0

¢ Formula simplifies to: \
| 1=Pw) +pB) \/

[

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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5. Conditional Probability: "F (ﬁ } B>

If A and B are two events:

r./
_ P(ANB)
PAB) = "p@) —

2. Probability OXB given A 1Event A has already occurred):

- —
P(B) P(A N B)

Where: P (9 l@ =

e P(A|B): Conditional probability o
s P(BJ|A): Conditional probability of B given A.

1./ Probability of A given B/Event B has already occurred): 6 (’D‘ N @
/

Q) One card is drawn from a pack :’@ hat is the probability that it is a kln‘
—_— —_— N

Wit ¢ (koy=re(m) +e@)
= 4+
I 5 52

d) None of these
@ =

—_—

—

P

L L
Q) A number is selected from the first(30 natural numbers. V%at is the probability
l_\_
that it would be divisible by 3 or 87, X

(a)oz (‘D\V’U AW> ,?@r +P(/D‘> @

n’l?;\)

(c)06 o |
— | 2
2O

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Q) A card is drawn out of a standard pack o What is the probability of
—_—

drawing a king or a red card?

(a) 3 @(KUR»’ @(\/\)‘\’P(R}/ @ (KﬁR)

4
G Lo LR =
2 p—

Q) The theorem of compound probability states that for any two events A and B:
—T@P(AN B) = P(A) x P(B[A) > ?@5\@7 =@ (Pnrd
(b) P(AU B) = P(A) x P(B|A) GY

© P(4N B) = P(A) x P(B) @A\ xR0 = p(p A

(d) P(AU B) = P(A) + P(B) — P(AN B)

Q) The sum of all probabilities of mutually exclusive and exhaustive events is equal
lg— —

to:
(a) 0
1
(b) 5
(©) %
] < 1
A V)
S A &
Q) If in a clas j bf the students study both mathematics and science, and 90%

—_—
of the students study science, then the probablllty of a student studying E—

mathemati@e/she is already studying science is:

| @1 e(PnR)=0- & P(BH)=09
o e(pie)= p(mod
d) 3 ?<@>

— O —0656C
o 4

IMSE@»& evend

ond
A ﬁ QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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De Morgan’s Theorem ?(ﬁ Nne >, P (g UB>

1. P(AAnB')=P(AuUB)
2. P(AUB') = P(ANB) (HUQ) (F(ﬁﬂﬁ}
Note:

The probability of neither A nor B occurring can be calculated using:

P(AUB) =1— P(AUB)

Q) If A and B are two lgdependent events and P(AU B) = £, P(B)

Fmd@ ?(QUB} f(ﬁ)fp 9) ?(ﬁ)KP(B)

(a) 2

/

e(® (1- >+\ ‘? >

j/m
W

& s ? 25 M
%ﬂl Z = Pz T =3 W

@ 15 = | >71 1% RC 3=
— Sy

(A) = 2/P(B) = £, P(AU B) = £.Find P(B|A). e=

@) 39 ang) = 3|

(b) %‘% ?(P’DBB’ (P'H(P(@ @( P:UQ) QC €Y 2

(©) i_g 5 = 2’5_ —é 0 4222 —

(d) None T Srem \ O-6666(

(348
Q) If P(A|B) —‘then A and B ar'en \

(a) Mutually exclusive events (A\ ? (H n &>

(b) Dependent events
(d) Independent evena

| e(m=e(n) i@(ﬁr@

(d) Composite events

Q) For any two events Aj, Ay, let P(A;) = % P(Ay) = %, and
P(A; N Ay) = 1 Then 4;, A, are: =

QA by Nithin R Krishnan- ¢ e, can pas. then ysw can alss pass.”
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(@-Mutually-exclusive but ot iIndependent events

by Mutaatly exctusivearmdndeperdent events
/ .
(c) Independent but not mutually exclu5|@

(d) None of these

Q) The probability of a girl getting a scholarship is 0.6, and the same probability

for a boy is 0.8. Find the probability that at least one of the categories gets a

scholarship: ?(U\‘) =06 ?CCT\) = @ 4 —?0» =0& ?(-B

@032 cageT 08 Cox X o5_Cosxe N
— i ol Ok By Do) Cr (it ol

b) 044 (5 gefic o4 B"é rot GPoesnl owd Boy

05> e(e) ~ e(=e(8)

0 0.92 2G0= p(B) + Py < B

(d) None of the above ~.6x0.2 =% OuxBg + 0E6Ex0O: 8:(

b= 0.2

oy

\
Q) Let A and B be two events in a sample space S such that P(A) = 3

P(B) = %, P(AUB) = 2.Find P(AN B):
(a) 3

(b) 3
(9 &

(d) None of these

0.]2)
N

Q) If P(A) = 0.45, P(B) = 0.35, and P(A N B) = 0.25, then P(A|B) =?
(@14

(b) 1.8

(©) 0.714

(d) 0.556

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) If for two mutually exclusive events A and B, P(AU B) =  and P(A) =
, then what is the value of P(B)?

(a) ¢

(b) 5

(© 32

(d) &

Q) For any two events A and B:
() P(A — B) = P(A) — P(B)

(® P(A— B) = P(A) — P(AN B))
() P(A—B)=P(B)— P(ANB)
(d P(B—A)=P(B)+ P(ANB)

Q) If A speaks(75% éf the truth and B speaks 60% of the truth, ip what

percentage are both of them likely to contradict each other in narrating the same

questions? (P,) — 0 FH P(P) OQB P(B}’O 6 (P(B):a‘-\-

(a) 0.60

os > P(x e(B) @(@’“&’O’)
(c) 0.65 O:?"‘BXOH’ - 06><o'2_6_
(d) 035 0.4

Q) The probability of a cricket team winning a match at Kanpur is % and losing a

match at Delhi is = 1 What is the probability of the team winning at least one

match? ?(K> plm=2  phrs p@>=L

’ﬁ:{?} ?(K)x?@) aF ?(”D>><F(”3>*?(3D>’<P 4

(d) 32 A N 6 <3 t 6 w2z

Al

£\

= = ES
-_— 45 A T 4
p (ool o) QA \&rir = 32
? &m /\;\'\—nq 20,,;? QA by Nithin R Krishnan- ‘Ime,m% %5 can alss pass.” ;
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Q) Arun and Tarun appear for an interview for two vacancies The probability of

Arun's selection is 3 L and that of Tarun's selectlon is & L Find the probability that

only one of them W|II be selected: P(A) P(ﬁ) 2— P(T)—\

(A)x?(T) + q>(pr)x ?(TB

A =& 4+ 2=><_1 = €
2 5 = 9 |5

probability that he would get qualified in one of the 2 exams.

(a) 2
(b) 2
© 3
(d) 3

Q) The probabilities of a person getting qualified for 2 different entrance exams are 3 & . Find the

\llll

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Sample Space for Leap Year and Non-Leap Year Problems _q_—\ é ,9/
365

Non-Leap Year:

e Total Days: 365 l g
| &
e QOdd Days: 1 _@‘
* Sample Space: {Sunday, Monday, Tuesday, Wednesday, Thursday, Friday,
— =" c— ——
Saturday}
* Key Notes:

e P(AN B) = 0, since there are no overlapping days for non-leap year?é 2
Leap Year: \

® Total Days: 366 264
AR
* Odd Days: 2 @

® Sample Space: {Sunday-Monday, Monday-Tuesday, Tuesday-Wednesday,
Wednesday-Thursday, Thursday-Friday, Friday-Saturday, Saturday-Sunday}

/‘ Bkl ———

* Key Notes:

e P(AN B) = 0if the given days are non-successive.

*» P(ANB) = % if the days are successive.

Q) The probability that g leap yeal( haé 53/Mondays>is:
1 \

(@ =
S
()2
(d) 2 ‘2’*

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) What is the probability of getting 53 Sunday @ 3 Wednesdays in a non-leap

2 i l
o J 2_
(b) = ? _\___
© 7
/ = (=
(d) =
Q) What is the probability of gettlég 53 Frldayl or\53 Saturdaysn a leap year?
2 — |

A
O
— \.4
| &)

O’ZV
= T = -
% . =

_ Y oo
g e
~glon =3

For Any Three Events/A, B, &C :’

1. Probability that at least one event occurs:

P(AUBUC) = P(A) + P(B) + P(C) — P(ANB) — P(BNC) — P(ANC) + P(ANBNC)
C—— ]

This is the general addition rule for three events.

t— N
2.1f A, B, &C are mutually exclusive:
\

P(ANB)=0, P(BNC)=0, P(ANC)=0, P(ANBNC)=0

E(A UBUC) = P(A) + P(B)+ P(C) l
3.1f A, B, &C are exiaustive
are exfaustive:

If A, B, &C cover the entire sample space:

TP(AUBW

o excoed | plm £(eN+p (O

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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4.1f A, B, &C are mutually exclusive and exhaustive:
aemiey @ ‘exhausuive.

P(A) + P(B) + P(C) =1

|

wCareequallyllkely ;
P(A)=P(B)=P(C)=K

zZ\

Where K is a constant.

(@) of D

afr-plel e
Q) There are 3 events A, B, C having probabilities
—

w|.-:>/

%, and 3 . If the probabllltles of occurrence of

A& B, B&C, A&C, and A&B&C are é, ;, (15, an is espectlvely then find the probability of

(a) 0.95 0((} r\ﬂ { (m\ N ~geno Q(p\nen ¢)
(b) 0.85 p\(/

(c) 0.90 AURL

(d) 1.00 9

e —_—
occurrence of(at least one event. \L

Random Variable (x)
* Arandom variable is a function that assigns m@o every
outcome of a random experiment.

®* Example:

® Tossing a coin:

® Assign £ = ( for heads and & = 1 for tails.

* Rolling a die:

®  can take values 1, 2, 3 4,5, 6, corresponding to the outcomes of

. 17 = Iwl +2%x\+ 3%l
the die. ‘r/_(_"\/ 7(, = N ?(7 nt 2 %_f

- | .

H’

QA by Nithin R Krishnan- 7f¢ey cen

> 0 12\ ¢ [5|el T,
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H
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Probability Distribution

* A probability distribution lists all possible values of a random variable along

with their probabilities.

* Key Property:

Y Pl =1

This means that the probabilities of all possible outcomes add up to 1.

o Example:
* Rolling a fair die:
* Probability of each outcome (1to 6): P(x) = ¢
» Total: P(1) + P(2) + P(3) + P(4) + P(5) + P(6) = 1.
Mathematical Expectation of z @fﬂ{n—— > —

¢ Definition: The expected value or mean of a random variable is the weighted

average of all possible values of &, weighted by their probabilities.

* Formulas:
mula = .G
- [B@)= Y= Pl)

* Example:

¢ For adie roll:

E(z)=1-: —+2 —+

@zw

o Th|s is used to compute variance.

6. 1_1+2+3+445+6

’6— 6 =3.5

[ = X P()!) N\Ft
Qx= XL M

_ & ~+
2r= Xlz (% gx:X%M_'—
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Variance of

® Definition: Variance measures the spread or dispersion of the random variable
around its mean. It tells us how far the values of x are likely to be from the

expected value E(x).

e Formula:

V) )~ et

Why Are These Concepts Useful?
® Random variables are used to model outcomes of experiments in real life.
* Probability distributions allow us to predict the likelihood of outcomes.

* Expected value helps us determine the "average" or central value of a process

(e.g., average profit in business).

¢ Variance quantifies uncertainty or risk (e.g., in stock prices or insurance).

Detailed Exlanatiorlcﬂ’ybﬁ’és of E(x):

* This property states that if a random variable X is a constant value K,

then its expected value E(X) is simply K.

* This makes sense because, in such a case, there is no variability or
randomness, and the constant K itself jsthe average or expected value.
2. E(z = F(z) + E(y):
(z +y) = E(z) + E(y)

—_ =
®* The expected value of the sum of two independent random variables &

and y is equal to the sum of their individual expected values.

® This is a linear property of expectation and is applicable irrespective of

whether  and ¥y are dependent or independent.

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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g Y)= ) - E(Y) (For Independent Variables):

® When two random variables X and Y are independent, the expected

value of their product is the product of their individual expected values.

* However, this equality holds only when X and Y are statistically

independent. = = <0\) —+ & (b X
a. E(a—l—bX)(@ _ o X EWb <= (

® This property shows how expectation interacts with linear transformations

V

]

® @ is aconstant added to X, which directly gets added to the

® Here:

expected value.

e bis a scaling factor that multiplies X, which directly scales the
expected value by b.

Q) A random variable X has the following probability distribution:

X [o]1] 2\ 3
P(X)| 0| 2K | 3K I£

Then‘ P(X=£3 gwould be: 2 @(X) =

(a)% &%*SK*K =\
(b) 3 s\RKR=\

© 3 K=_\_
z 5 7 c
[ & c

e

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) E(XY) is also known as:

@ E(X) + E(Y)
| (b) E(X)E(Y)
© E(X) — E(Y)
@ 2
Q E(13z +9) =
(a) 13z |13 0] ~ 9

5
(b) 13E(z .. ; -
/-\ -
(© 13E(x) +9 ' ¢ N -

d9

A\

e o |2 \3lels Iél?l@h o],

Q) Two unbiased dice are thrown. Thegpected value fth* sum of numbers ?n

the upper side is:

—

I
/’EC@ ;e\u\f{,\%&\ﬁj ?i, 3’4\}% (p-é %

N
= \ R K+ 2% L 4x2H 63 GROrIx{+
9° E(?f] — 7‘ ('P()\\ \ Brs + 99X+t [0x34 1Rt

()12

pront | 1|

|\
Q) A player tosse. He wins 35 if 2 heads appear, 32 if one head

appears, and X1 if no head occurs. Find his expected amount of winning.

—_— T T

(©) 45 g \ O \
(d) 5.5

=

l
m/‘/..\\ L_ \_?’_
S I iy

E (7‘ ) — |i Arrpurd< 10(7‘) IxL ;C-o-aa:’%

“ o0-3%
= (XLl oxz 4 5x1 w7 7g
= = < R

= !
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Q) Find the expected value of the following probability distribution:

o m m e n e

p(x) 3/20 1/5 1/2 1/10 1/20

@205 =)= KXOXZ M Z5X1 A

=y o 10— 7o

(c) 22.5 = M+ e = ot
(d) 24.5 SBDX L ™ ©
2 MR <
Q) The probability distribution of the demand for a commodity is given below:
' Demand (x) 5 6 7 8 9 10
Probability P(x) 0.05 0.10 0.30 0.40 0.10 0.05

The expected value of demand will be:

— & +
Z(a)7.55> Exo.ag'm" Lol ™ H<013M

+ o+ _
(b) 7.85 QNG'L"'M G(K O\ M |Q>¢O(:46_+
(c) 1.25

(d) 8.35 ’\/\ R Q

Q) Assume that the probability for rain on a day (s 0.4)An umbrella salesman can

earn 40(DJer d;i in case of rain on that day and will lose ; 103 per day if there is

no rain. The expected earnings (in ) per day of the salesman is:

(a) 400 .
(b) 200 \ QO):"_\ ( V\?Ot Qa,\ ~

— [>T | 00 \ — (O D

NI

= plx)= 40RO T
(00X 06 M
MR

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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Q) The probability distribution of a random variable  is given below:
— —_—

z | 1 | 2 ] 4] 5 | 6
P(z) [ 0.15 | 0.25 | 0.20 | 0.30 | 0.10

What is the standard deviation of ?

2

— — — I T ~
(a) 149 \Jogen 6 — = Ce CE’(Z
(b) 1.56 EC?L-) = = oc

(c) 1.69 = 3

(d) 172 =¥ &= ZDC-LP[K>
|><——><0“9/ va Qx= X225 M)
fe= X0 M Hx= =03 L
MR
= 15 4
2
\orkau~ — (5‘—[—5’—@5?)
= R 5
SD = Jaers = \ 61

.—\.

(e

xof M

V)

Bayes' Theorem Explained:

Bayes' Theorem helps us calculate the probability of an event E;, given that
another event A has already occurred. This is particularly useful when dealing with

conditional probabilities.

The Formula:
P(A/E;) - P(E;)
> i1 P(A/E;) - P(E;)

P(E;/A) =

QA by Nithin R Krishnan- 1f they con pass. then ysu can abss pass.
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* P(E;/A): The probability of event E; occurring, given that A has occurred.
* P(A/E;): The probability of A, given that F; has occurred.
» P(E;): The prior probability of event E;.

o Y, P(A/E;) - P(E;): The sum of all probabilities where A is
conditioned on each E;, weighted by the prior probabilities of the E;s.

How It Works:

1. Mutually Exclusive Events:

e Events B, Ej, ..., B, must be[mutually exclusive,

events can occur simultaneously.

e A is the observed event.
2. Finding P(E;/A):

e The theorem updates our belief about the likelihood of E; after
observing A.
3. Total Probability Rule:
* The denominator ;| P(A/E;) - P(E;) ensures that all possible
events contributing to A are considered.
Example Application:

Imagine you're diagnosing a disease based on symptoms. F; could represent
different diseases, and A represents the observed symptom. Bayes' Theorem helps

calculate the probability of each disease given the symptom.

This theorem is fundamental in probability theory and is widely applied in areas

like medical diagnosis, machine learning, and decision-making under uncertainty.

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Q) There are 3 bags:

Bag 1 consists of 3 red and 4 white balls.
Bag 2 consists of 4 red and 5 white balls.
Bag 3 consists of 5 red and 2 white balls.

If one ball is drawn at random, what is the probability that the ball is selected from

Bag 2 given that the selected ball is red?

(a) 0.28
(b) 0.252
() 0.112
(d) 0.184

Q) According to Bayes' theorem,

_ _ P(Ex)P(A/E)
P(E/A) = S."  P(E;)P(A/E;)

here:

(@) By, Es, . . . are mutually em

(b) P(E/A,), P(E/As5),...are equal to 1
(c) P(A1/E),P(A2/E),...are equal to 1
(d) A and E; are disjoint sets

Odds in Favor of an Event

e |f the odds in favor of an event are given as a:b: G) ®© ©@ L=
2% ; 2

® arepresents the number of favorable outcomes. _;_ SSS \ s S ' "\F
*

* b represents the number of outcomes against the event

* The total number of outcomes is @ + b = n(S), where n(.S) is the total

sample space.

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Odds Against an Event
e |f the odds against an event are given as a:b:
® b represents the number of favorable outcomes.

* arepresents the number of outcomes against the event.

* Again, the total number of outcomes is a + b = n(S).

Q) The odds in favor of A solving a problem @nd the odds against B
solving the same problem are 9 6. What is the probab|llty that if both of them

b%i'& plm=2 (PRePO=L
(b) T X ,\— (p,)x@(a)
m o(ap(s) + pExp (P 6’

ol e A S G T

Q) The odds against A solving a certain problem arei4 5 Lnd the odds in favor of

—mm—

B solving the same problem are 7 : 5. What is the probability that the problem wiII
be solved if they both try?
_/

OB~ T by + POxp(Exp O 0-PEDve

IB

i plr2 PA= L p(O=-% o9

(b) — &
A x5
© 31 \ — @(ﬁ)X?<G> =5 12
@ 3 — |— Ko
"\_ ; b L (J' l g
Q) The odds that a book will be favorably received by 3 independent reviewers are = 6"‘"
5 2,4: 3 and 3 : 4 respectively. What is the probability that out of 3 reviewers, €u
[}
a maJorlty W|II be favorable? ?(H '»r— 15— ?(93 =>2= (B) — (3')__: 2_
(a) 209 -‘—F =
(b) 209 2%)9 <C_') "é_ @CC) —
1 — 7 F
(c) 292 209
443 ~—

(9

Ex[*ﬂ%, D <32 <2 &

<
=+ QA by N1th1n R KriShnan 77 e, i pass %mﬁ a&;wf; &l Z s %—

— V(ﬁ)xela)xp(c)

<&
?—
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Q) If p : g are the odds in favor of an event, then the probability of that event is:

(@) 2 s

.
©) 5ty P+ oV
@ 5ig

(d) 2

—_— )

‘F Questions With the Concept of Combinations j i)

Q) A bag contains 12 balls of which 3 are red. Five balls are drawn at random. Find the probability

that in 5 balls, 3 are red. ’— ‘_Q\__
? <A> m v (S> — \aXHx ORIX

(@) =5 >
132 M <§> 5 -— ﬂﬂ P
0 g MNP = S =< S (A=
CF ( > - C =2 A
= ,\/?, 2
Q) In a bag, there were@z, 3 red, and 2 black balls. Three balls are drawn at a time. What is the
| protiability that the three balls drawn are whi',ce?O AN (‘Av) £ g-c e
oy N(SH)= ! g —3
(b) 55
© 135 ?( ﬁ) — _
(d) None of these \ &O — % 5

Q) Four married couples have gathered in a room. Two persons are selected at random amongst

them. Find the probability that the selected persons are 2gentlerm'a?/and/£ Ia?{/ bu{ not a couple. Z
4G b= oo pocted

*C%BC, — Lex 2
| X &

C_'Z_ —_

2§

Connl
2

/'\I

~ Y~

Aoy R
ooles I ~qjeofNi-
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Q) A team of 5 is to be selected from 8 boys and 3 girls. Find the probability that it includes two

particular girls.

—
Q
~—

—
o o

N N

©loe :lm o= g[m

—_ o~
(8)
~

ale) = %,
Q) From 6 positive and 8 negative numberé, 4 nu’nbers are chosen at random without replacement

and are then multiplieﬁe probability that The product of the chosen numbers will be a positive
S —————————————— ~\

nurr;t;:ris: CoseT 0% CQ!!TI_ 06 COJKE— %_‘ﬁ
(@ 1001 Q_?Mﬂ Z—’-—? LI—N

(b) 1001 g — IExk 5Bt FO
() Too1 G 2 K g.C—?__ —+ Gc—q_ - C -
d) 220 ¥ \0 o \
(@) 1001 | Y c
Chapter 16: Theoretical Distributions — e\
\ V™=
Theoretical Probability Distribution: —
1. Definition:

e A probability distribution distributes the total probability (1) across different mass points
(discrete random variable) or class intervals (continuous random variable). This is known as

a Theoretical Probability Distribution, existing conceptually.

2. Applications:

e Useful for{short-term projectionland predictions about the future.

-
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3. Characteristics:

e Exhibits properties of observed distributions, including measures such as:

e Mean ‘/

¢ Median

s Mode /

e Standard Deviation

-
4. | Types of Probability Distributiﬂ

L] @eals with countable outcomes.
e Examples: W

e Binomial Distribution (BD) \
e Poisson Distribution (PD) ‘/
(o Continuous: Deals with outcomes over a continuum[ %\N’W“-A ?ﬂﬂ)o 14
\
* Example: @ org M
|P’3‘W‘"’:

e Normal Distribution

5. Important Note: \L
e A parameter is {charactenstlc 1146 populatlo; f(*g WJ §

e Example: Populatlon Mean is a parameter ? o];bbq” ) "é c "
.Kulrm_‘ ‘Q i

Key Features of Binomial Distribution/

oulli Triay

. TBernouIIi trial jL a random experiment with exactly two possible outcomes: "success" and
~

“failure.”

2. Discrete Probability Distribution:

—_—

¢ The distribution is for discrete random variables.

3. Biparametric Distribution:
¢ Two parameters define it/
. I]Z Number of trials) /

° E‘Frobability of success in a single trial

\ /

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Probability Mass Function (PMF): The probability of exactly  successes in n trials is

[(iv) = nCyp*q 7 '7C/ N -

Where: ? ( X ) :\D OV

e n(C, (combination formula) is:

nC;,

z!(n —z)!

e 1: Number of successes

e g :J_ 1-— p:’ProbabiIity of failure

Properties of the Binomial Distribution:

1. Mean of amibution: N R ()

¢ The mean of a binomial distribution is given by:
0 P4/

~—y —7 39.1.'0”\“ =
\ Mean — Tl/‘.p/! \1 P S
e n:Numberoférats—— T . | |
(o) = meam
e p: Probability of success in each trial.

¢ This represents the expected number of successes in n tnals M ? =

2. Standard Deviation of a Binomial Distribution:

* The standard deviation measures the spread of the distribution and is given by:

EETTR

¢ g = 1 — p: Probability of failure.

* The square root ensures that the measure remains in the same units as the random variable X.

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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3. Variance of a Binomial Distribution:

The variance quantifies the dispersion of the distribution and is given by:
Variance = npq

* Variance is the square of the standard deviation: (, /npq)2 = npq.

* Key observations:

* The mean is always greater than the variance for a binomial distribution.

» Variance is maximum when p = ¢ = 0.5 (equal likelihood of success and failure).

4. Mode of ﬁomial Distribgutiony v @ —~+ D ‘F = i}' <
2 i

The mode is the most frequent value in the distribution.
1 4, 3

= RO
@'\—\)?'& ’ Q0,14
e If (n+ 1)pis a non-integer, the mode is the integral part of (n + 1)p.

-

n

e Conditions for the mode:

e If (n+ 1)pis an integer, the binomial distribution is bimodal, with modes: o

Modes = (n + 1)pand (n + 1)p — 1

S.Wry and Skewness>
— ] ey
%: g = 0.5: Jhe distribution is _Z_ymmetric. / /\

/ 7
e Up< 0?: The distribution is positively skewed.
I

he distribution is negatively skewed.

6. Applications of Binomial Distribution:

Ln

Conditions for Applicability:

* Trials are independent.

e Each trial has two possible outcomes: success (p) or failure (q).

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”
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Additive Property o;BJinomial Distribution: )
A |
If X ~ B(nl@nd Y ~ B(ng,@, then:
A>o

(X +Y) ~ B(n1 + n2,p)

This property allows combining independent binomial random variables with the same

probability of success p.

Examples of Binomial Experiments:
1. Tossing a coin 7 times and counting the number of heads (successes).
2. Rolling a die . times and counting the occurrences of a specific number.
3. Testing light bulbs and counting how many fail.

Notation:

If X is a binomial random variable, it is denoted as:

[x~Bop)

Where 7 is the number of trials and p

A >
Key Observations: x B(é/ rre 6* \ v_& = \-la5
e When p = g, the binomial distribution is perfectly symmgﬁlc

‘=3
"? ff' ).
is the probablhty of success.

¢ The binomial distribution approaches the normal distribution as 7 increases, provided p is not

too close to 0 or 1.

Usage of Binomial Distribution:
e Used to calculate probabilities in binary outcomes.
e Helps in quality control processes, such as defect analysis.

e Widely used in fields like biology (e.g., Mendelian genetics), marketing, and finance.

The third central moment for a binomial distribution X ~ B(n, p) (where n is

the number of trials and p is the probability of success) is given by:

ps = npg(l — 2p)
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I

F|nd the value o

N\
Q) For binomial dlStrIbuth@

(a) 3 = ~ \’

(8> e 5—,
(b) 4

&xoy=H =
T e v=Z| =
| ~ ’—_
nx /" i
= o=

Q) What are the parameters inomial distribution?

(@n

(b) p
‘\QBoth n and p

(d) None of these

/

N n

) e(>N= e, @ WV

-

Q) For a Binomial distribution B(6 o) PX :@ =9P(X =

a @* ¥
()"i x%(: aAX < X
(b) 3 L
10 —
zd)—f D \2-
4 / /\’F\ =9 ( —p=2¢F
IR s R T AL 3
Q) If for a Binomial distribution B(n, p)! =6 ce = 2, thepp)s P =L
’7 @) 3 @:é M = 2— ’T/
()§ <A — =
() 2 & -2 =\
f Y=o =
(d e= \—oy = \"—2=E.

Q) For binomial distribution:

6Variance < Mean)

(b) Variance = Mean

~

(c) Variance > Mean

(d) None of the above

QA by Nithin R Krishnan- ¢ te, can pass. then ysw can alss pass.”



E’ al"l\/u PO CA Foundation Paper 3 Marathon
ACADE M Y @’\ \°>

Q) The mode of the/é\omlal Dlstrlbut;{)n for which the mear(/s 4And vanaan/}/

? mMmx L =4
is equal to? um F =4 N ng kS = e
coxey=2 Z e
b) 4.25 ==_
E ))4 i o Ly @A—\- De = \:(_
C 5 — ‘—-4/
d) 4.1 =\-2=\ T C I
- G MNMade—~£1
| T );
Q) If x is a binomial variable with parameters 15 and l, then the value of the
mode of the distribution: = 5 p=_ T
‘{ﬁ N = | &6 ~ L2
(b) 5and 6 C \ DP —3_ - -2
(c) 5.50 M e
ode =b
(d) 6 L

[
Q) Find the mode when n= 15z 15andp = % i #nomial distribution: }

(@) 4
C (b)4and3 D (JV\T\)P lé —
(c) 4.2

Mode =
(d) 3.75 i

2t _ n-2

successes are 04362 and 0.2181, respectively. Parameter p of the binomial

————

AN\
Sy —
Q) In a binomial distribution WItE : :adependent trials, the probabilities of 2 and 3
v\-

(a)4

KX > 3 2

) ’f) O xP oy =0u36> R L
2

(c) 2 R ___@ —

distribution is: :P C?( — 2_) =0 2606 E (7(-:3’):—- 0-a& ]

O 28]

@3 24/ @ ‘/-®

B, XExA — 04362 | (—p= 2

S T0218) 2
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) Cexv =231 | = /5 \ -
Q) Mean and variance of a binomial distributior are 4 and A respectively. Then
P(X > 1) will be: ?(’XZD: \’_«P(')(LD

728
(a) 729

b) L, \— (? (DL =0)

(d) None of the above.

=6 Hé_tt) =
Q) Is are tossed simultaneously, the probability of obtaining exactly
heads is:

@ & P@’ 2) = e ’r\> Y

(b) 63 |
=%, ~® *C-v

(d)Noneofthese - gx@ 5) — O'az243%)

Nn— 1

wi

Q) If x is a binomial variable with parameters n and p, then & can assume:
(a) Any value between 0 and n
(b) Any value between 0 and 7, both inclusive

((c) Any whole number between 0 and n, bothm

(d) Any number between 0 and infinity

Q) For a Binomial distribution, if variance = (Mean)2, then the values of
e
will be: y;(ﬁ/ = N
1 an \ — Q’) = Nge

(b)2and1§ OQ '\'COV\ H’f(_
(c) 3 and 2 Fn @)
(d) 1and 1 B opl ‘
= = L S =S
@ H’g = | X\ ::_’;\_
2~ 2
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X= o= w=-03 M= G
Q) The incidence of skin diseases in a chemical plant occurs in such a way that its

workers_haLi!hance (} sufferlna ]fm_m What is the probability th%?

workers 4 or more will have skm diseases? -P (DC > Li—

(a)01696 :P(XN") ?(X"f)"\'P(%’ }*?("-—)

—510.01696) .
(0)0.1643 = x@ 7.)cr g) . ch@ 2) x@‘ )+ c;{oz) 05)
. . L. . 0 2R = 282 (\/\1 v ‘
Poisson Distribution (PD) =~ x<sz=ee x5 02 g: Ghiona)

o 0-2r& afiond ) pif ™
1. Definition: o'y X6 N <

e Poisson distribution is a discrete probability distribution used to model
the number of events occurring in a fixed interval of time or space, given
that these events happen with a known constant mean rate and
independently of each other.

- meom/ Vaguon C

=>=Tm

2. Key Parameters: JYN

-@ The mean of the distribution, which is also the variance.
3. Characteristics:
/ A
* |tisused wheri 7 9_5)1 an while ﬁ_plremains finite.
e Uniparametric distribution: The parameter is 1.
4. Formulas:
e Mean=m

e \Variance=m

e Standard Deviation @‘
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5. Mode:

¢ [f m is a non-integer: The mode is the integral part of m.

¢ If mis an integer: The distribution is bimodal, and the modes are ™ and

m— 1. —w 2!
mm
6. Probability Mass Function (PMF): . é__’_x/|———
/ o<

where:
e e = 2.72 (base of the natural logarithm),
* x: Poisson variate.
7. Interpretation: e Ve '? (ﬁ?\m = ')’5,
* z ~ P(m): z follows a Poisson distribution with parameter m.

Additive Property of Poisson Distribution

Additive Property:

If X ~ P(my)and Y ~ P(my), /

then (X — Y) ~ P(m1 + mz).

This property holds because the sum of two independent Poisson random
variables with parameters m; and ms also follows a Poisson distribution with

parameter equal to the sum of the individual means m; + ma.
Applications of Poisson Distribution
1. When to Use:
* The Poisson distribution is applicable when:

® The total number of events or trials im

* The probability of success/for each tri

i very small.

* |t models rare events occurring over a fixed interval of time or space.
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Zyﬁles: w
(’Wﬂstnbutlon of the number of printing mistakes per page

Sina large book.

. \ Road Accidents: istribution of the number of road accidents on a busy
road per minute.

Skewness:

L

* Note: Poisson’s distribution is always}positively skewed,/meaning the tail

—
on the right side is longer or fatter than on the left side.

PR AA
7
Q) In a Poisson distribution, P(X = 0) = P(X = 2). Find
-y 2C - —
(s> SN | TRt - P e

b) 2 — = xX m

-1 >C | O\' < &R
L LY

— M

(d)o N=T3

Q) If the standard deviation of a Poisson distributioni@then its:

(@) Mode is 2 rr; —_ >

(b) Mode is 4 —_ %

a m —

(c) Modes are 3 and 4 )

(d) Modes are 4 and 5 M OCQQ_ L{’ 5

Q) For Poisson Distribution:

(a) Mean and Standard Deviation\s are equal
C(W\ and Variance are equaD

(c) Standard Deviation and Variance are equal

(d) Both (a) and (b) are correct
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Q) If a random variable x follows a Poisson distribution such thatr( ) = 30, '

then the variance of the distribution is:
(a) 7
(b) 5

<f ©30 >

(d) 20

E’ aPI\/U PO CA Foundation Paper 3 Marathon

Q) It is a Poisson variate such tha{P(X =1)=0.7, P(X = 2) = 0.3, then(P is:

6/7 — -
- " —o0A_(G) & xm = 06 ~2)

—

(@) e

— ©e? T
—2/3 I\

(9F> . —
(d) _1/3 — 2 2(7\/ @ * \

o= ol
Q) The average nupb?of: vertisements per page appearing in a newspaper is 3. What is the

probability that in a particular pammdvemsements are there? UMMN = =
C a) 8_3 O> — 6’ M (o) —
I =)= xM = &
[ EPTS TP 6=

(b) e°
(©) e+3

d) et

Q) If, for a Poisson distributed random variable X, the probability for X taking value 2 @nes the

probability for X taking value 4, then the variance of X is:
(a) 4 (x =2) — 2% G)CDC— >
0 :% ﬁ:ﬁj m*
( @2
. 2B Z L
I‘V? Y N\ — 7—

Q) A renowned hospital usually admits 200 patients every day. One percent of patients,gn average, >

—/

require special room facilities. On one particular morning, it was found that only one special room is

P ——
available. What is the probability that more than 3 patlents would require special room facilities?
e

I AL I W= Qoo>=< \ /- = &
oom (¢ >3>— — P =2 R
(d) 0.3450 G()( =3) —\—(P(%SZ)'\‘@(X ‘)"'ﬂ’/":‘? D

= \ - éa_,L:.z_?.‘« =5 7’+ch‘+@3
QA by Nithin Krlsﬁhn Iﬁeﬂeymﬁ@kamwmw ool |

— -




2t & +2 ) M

EI al"l\/u PO CA Foundation Paper 3 Marathon Qe :LLX_

ACADEMV ’_/

=

i

f Normai Distribution d"”’;g?‘?“

Definition:

The Normal Distribution is a continuous probability distribution widely used to model natural

phenomena like heights, weights, test scores, or any variable following a bell-shaped curve.

Key Features:

1. Parameters:

* (1 (mean);/The central value or average of the distribution.

The measure of spread or variability. It determines the width of the bell

curve.
2.]' Probability Density Function (PDF) The formula for the normal distribution is:
(o) = e 5 x|
) = e 2 =
oV 2m ’% '/6-::)

e x:Random variable. P(')() :&/\F_ﬁﬁ

® 1 Mean of the distribution.

e (: Standard deviation.

The PDF defines the probability of & taking a particular value within the range|—00 < mﬁ

¢ The curve is perfectly symmetrical around the mean (L)

® The left and right sides of the distribution are mirror images.

4. Skewness:

® A normal distribution ha’fmv@ meaning it is not tilted to the left or right.

r_—
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5. Equality of Measures: _8:1 mﬂ\(f 9 /\
® For a normal distributioT Mean = Median = Mo@ '

6. Shape Independence: M o
*The shape of the distribution remains consistent regardless of the values of it and . The

mean shifts the center, while the variance scales the spread.
— e

7. ‘Unimodal: ,

® The distribution is unimodal, meaning it has a single peak at the mean.

1. Points of Inflection:

® The points of inflection occur at &t — o and p + o, where: ¢

* u:Mean

e (: Standard deviation

* At these points, the curve transitions from concave to donvex or vice versa.

@and Mean Dewatloﬁg M:@

e Quartiles (Q1 and Q3):
e Q1 =u—0.67450
. -9_3 = p+ 0.67450

e The median is exactly in the middle of Q1 and Q3.
¢ Quartile Deviation (QD):

QD = £-CL = 0.67450
e Mean Deviation (MD):

e MD =0.80
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3. Area Under the Normal Curve:

1

® The total arez under the curve is 1/representin 100% of the probability

E—

® The area is symmetric around the mean (u):

e Areafrom —ocoto 0 = 0.5.

¢ Area from 0 to +00 = 0.5.
e Specific areas between standard deviations:

|

* Between 4 — 30 and p + 30:0.9973 (99:73%).° M-S

e Between u — 20 and p + 20: 0.9546 (95.46%).

® Between u — o and pu + 0:0.6828 (68.28%).

M

M4

Additive Property:
If X ~ N(u1,0%)andY ~ N(us,02), then:
e (X+Y)~N [(p1+p2), (6 +03)]
e The standard deviation of (X + Y) is:

/ 2 2
oy + 035

Area-ReIated Problems:

-2 o \
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Area-related problems in a normal distribution involve calculatmg probabilities that correspond to
certain intervals of the variable X . These probabilities are found using the cumulative distribution

function (CDF) of the standard normal distribution, denoted by ¢(K)
(i) For Single Value: P(X & a)

e Conversion to Standard Normal Form: The normal variable X is converted into thei standard !

tTormal variable Z uzing:
| = Z=X—M
gk =
where: 3 — M

—/__-

® L is the mean of X, =

e ( is the standard deviation of X.

P(X<a)=P(Z<Q)
a\}/aD' u?'{'oL(

¢ Interpretation: ¢(K) gives the area under the normal curve from —oo to K.

¢ Probability Expression:

where K = &£,

a

(i) For a Range: P(a < X < b)
———

* Conversion to Standard Normal Form: The range @ < X < b is converted to the standard

normal variable Z:

where:

. P (o< Yo

e
=
|
i
=

T\
LA T - /bv__)u(
KAL) = = K=

<K'Q o éP <K|7
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* Probability Expression:
Pla < X <b) = ¢(K3) — ¢(K1)

Here, ¢(K2) is the area under the curve up to Ky, and ¢(K7) is the area up to K
(iii) Special Area Results:

The following probabilities are standard results for a normaI distribution:

e Total area under the curve: 1 @ (’O?)

* Area to the left of the mean (X = p): 0.5 X — \ ’_ C{?(;)JS

1. Symmetry of the normal curve: ‘
@: 1 - 9(K)

e This property allows calculation of areas for negative K. (, 3> _

2. Boundary Area Formulae:

E

e Areafrom —oo to 0: 0.5,

e AreafromO0to K: ¢(K) — 0.5 (for K > 0).

—

The giard normal distribution /a normal distribution that has been standardized. This

means: /

_—~Z"The standard deviation (o) is 1>

——

Q) Shape of Normal Distribution Curve:
(a) Depends on its parameters

(b) Does not depend on its parameters
(c) Either (a) or (b)

(d) Neither (a) nor (b)
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a

ariance of the'[s;andard normal distributio& is:

(@ _
© 1 [ —
(c) o2
(d) 0

Q) The area under the Normal curve is:
(@1

(b) 0

(c) 0.5

(d) -1

Q) For a normal distribution N (i, 02), P(u — 30 < < p + 30) is equal to:
(a) 0.9973

(b) 0.9546
(c) 0.9899

(d) 0.9788
-

N [/
% inflexion points of a Normal Distribution nd @ ind its Standard Deviation:
o4 M- =6 A=10
(b) 6

() 10 /(/t—"ﬁ:"/%_,_ iO’6:(

av__ — 5 =30 =4

Q) In a Normal Distribution:
(a) The first and second quartiles are equidistant from the median

(b) The second and third quartiles are equidistant from the median

(c) The first andmrtlles are equidistant from the‘
(d) None of the above ‘Q

/_./
& S, =
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Q) Which of the following is not a characteristic of a normal probability distribution?

(a) Mean of the normally distributed population lies at the center of its normal curve.

(b) It is multi—mﬂ/

(c) The mean, median, and mode are equal.

(d) It is a symmetric curve.

Q) The wages of workers of a factory follow:
(a) Binomial distribution

(b) Poisson distribution

(c) Normal distribution

(d) Chi-square distribution

Q) The normal curve is:
(a) Positively skewed
(b) Negatively skewed
(c) Symmetrical

(d) All these

Q) If the area of the standard normal curve between 2 = Qtoz =1 ihen the value of
(1) is: (i C|> Y22 O uf{?) \
(a) 0.5000

_ gt 0 T2 Y
=D -5 & 2012

= O« 84\ 2

(c) -0.5000
(d) 1

Q) If for a normal distribution Q1 = 54.52 and Q3 = 78.86, then the median of the distribution is:
(a) 12.17

(b) 39.43 M; &L: &’s\-@\>
(c) 66.69 = >

(d) None of these
— (667

?
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@10

(b) 4
(c) 40

\ — _\
(d) None of the above —C‘F)% — &;);_’)/T

Q) What is the SD and mean of z if f(z) :2(””—3)2, —60 < & < 0072

‘ ; ~L (=)™
)); o»rxy( g(w)’

— \ U=
d) 2, \/_ —
o 6 EXT 'L (=0 O =15

Q) For a certain type of mobile, the length of time between charges of the battery is normally

distributed with a mean g and a standard deV|at|onA person owns one of
‘_’ p— —————————————— sibdoacta il

these mobiles and wants to know the probability that the length of time will be between 50 and 70
ICot BTN

hour5|s(g|vencp(1 33) = 09082@ 0.5)? P CE-O <->Q ?o)
(a) -0.4082 ;P (EQL&< > < 7ofM>

(b) 0.

@ < Z L33
e v (0 = &(12) = CP(O) sk qc&:&

Q) Let X be a normal distribution with mean 2.5 and variance 1. If Pla < X < 2. 5] = 0.4772
and the cumulative normal probability value @is 0.9772, then a =7
S \

M=t S =

) 3 (0\ L LR 5‘> — 04(’7’7‘2/
(©) -3.5
(d) -4.5 [a Q‘;LZ<& 6.'0?‘;)—0%77L

D @/ a5 LTE O> £0 1At )

gt O
,P ( QA by Nithin R Krishnan. 1z pass, then ysw can alss pass.”
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Central Moments by Distribution = RS

1. First Central Moment (14;)

® Represents the/mean deviation/

* For symmetric distributions:
CO/BiﬁJmiaI: 1 = 0 (No mean deviation from itself).
Aisson: 1 = 0 (Mean deviation is zero).

./Klormalz 1 = 0 (Mean deviation is zero).
2. Second Central Moment (/47)

* Represen ‘V@

e For each distribution:

¢ Binomial: uy 7 npg. where n is the number of trials, p is the probability of success, and

q = 1 — p s the probability of failure.

O/PE‘IS/SOI’I: 2

™, whlere T is the mean (in Poisson, mean = variance).

3. Third Central Moment (/u-;)

—

o Representk skewness, yvhich describes asymmetry in the distribution.

F h distribution: <\~7f )
e For each distribution \/"\MI F

 Binomial: u3 = npq(q — p). Indicates the direction of skewness based on p and g.

_+—Poissgn: 3 = m. The distribution is positively skewed for m > 0.

Normal distribution is symmetric.
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