CAR=—EOUNDATION

MATHEMATICSHO]

Concept Guide

CA Rahat-Agarwal




Index

—1
—
= Q
01 02 o
RATIO & PROPORTION EQUATIONS
INDICES & LOGARITHMS

@ (01-04) (05-06)

03 04

LINEAR INEQUALITIES MATHEMATICS OF
FINANCE
(07} (08-10)
PERMUTATIONS & SEQUENCE & SERIES

COMBINATIONS

% (11-16) (17-18)

SETS, RELATIONS &
FUNCTIONS,
LIMITS & CONTINUTITY

(19-24)




CA FOUNDATION RATIO & PROPORTION @

chaetenr 1

e Ratic & Proportion esss °

Rm comparison of > 1 quantities : consequent
of same kind by division | antecedent

NOTES: RN
O Order of the terms is important and cannot be changed
O Ratios can be multiplied/divided by a common number but not added/subtracted

O If number is ANV in ratio xy, then (New quantity = y/x x old number)

Types of Ratios

| | |

Inverse Compound Continued

a:b =>b:a { | | | \ abc =>a:b:c

a:b:c => beac:ab | Different Duplicate Triplicate  Sub Sub

Values duplicate Triplicate

a:b,c:d a:b a:b a:b a:b
ac:bd | | a®:b* a>:b® | |Va:vb| |Va:Vb

v' I#3,000is o be allocatedina:b=> a=3,000 x a b=3000 x b

(a+b) (a+b)

v" I x4 = 3:4, value of any equation can be obtained by +aking x=3 and y=4 in equation

v" If ratios are given to arrive at continued ratio:

AB,C,: By : C.CB: BCD
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CA FOUNDATION

INDICES & LOGARITHMS

Pubelion

NOTES:

Equality of
2 ratios

I
|
I
I
1

means :
A o B::C . D I
extremes I

O a,b,c,d are called 1%, 2™, 3 and 4* propor-ion respectively

O Continued proportion: a,p,c =>a:b:b:d.

Note: Continued proportion are always in Geometric progression (GP)

O Mean proportional: In continued proportion, b’ is mean proportional.ie, (b*=ac]

Properties of Proportions

e

|

Invertendo |Alternendo| Componendo || Dividendo | Comp & Divi ||Addendo|{Subtrahendo
B=0D A =B [A+B=C+D|A-B=C-D|A+B=C+D|| A+C A-C
A=C |(C=D| B D | B D |[A-B=C-D|| B+D B-D

v' Ifx=y = z,value of any equation can be obtained by taking x=3, y=4 & z =5 in equation
345
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® CA FOUNDATION INDICES & LOGARITHMS

chartenrt

am» ndices & logarithims e

Indicee representation of numbers in : power
terms of powers +o small base | base

—Laws of indices: —Algebraic equations:
o a"xa"= ™" o (a+b)*=a*+2ab +b*
o a"+a"=q"" o (a-b)t=0a*-2ab +b*
o (™" = o™ o (a+b)(a—b)=a*-b?
oa%=1 o (a+b)=a’+b*+3ab(a+b)
oVa=a"=qa™" o (a-b)Y’=a*-b*-3ab(a-b)
o If a*=a" thenx =y o a>+b*=(a+b)’-3ab(a+b)
o If a=b, thena® =b° o a®-b3=(a-b)*+3ab(a-b)
o jajﬁn) 5 (a+b+c) =02 +b*+c*+ 2ab+ 2bc + 2ca
2" o a3+ b + ¢ = (a+b+c) (a*+b*+c*-ab-bc-ac)
5 jajaja...n times=a2" +3abe
o Ifa+b+c=0,thena®+ b+ c3=3abc
o Ifx=0"2+a"2 thenx*-2=0a+1/a
o Ifx=0a"2-a"2, thenx*+2=a+1/a
o Ifx=0a"3-0"3 thenx*+3x=0a-1/a
o Ifx=0a"3+a"3 thenx®*-3x=0a+1/a

v Questions with complex ‘n’ powers can be simply solved by substituting ‘n’ with 10r O

v If powers are given in cyclic order, the resultant answer will always be a°ie., 1
v' Ifa*=b"=c?, anyequation containing X, y, z can be solved by equating base +o ‘k’.ie.,
a= K" b=k" c=k" and solving fora xb=c
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CA FOUNDATION INDICES & LOGARITHMS

. : | -
&TWM/”‘@ || power +o which base must be | <\ a"=x

raised +o produce the number |

NOTES:
O If base to the log is not mentioned, assume the same as 10 Ccommon log]
O Inacommon log, ‘n’ can be derived as logarithm +able as follow:

Logio4594 = 3 + 0.6623
Charas;;erisﬁc I\.Aon\JI/isso

—Laws of logaréthms: ture v gt

> logs1=0 ' Digits  Power i

> logsa =1 L4 3

o logam" = n log.m L3 1 ! AYX

o logab x=1 / b logax i 1 0 i

o logamn = logam + logn ! 1decimal 1 !

o logam/n = logom - logan :_9: decimals 2 |

o logax =1+ logya

o logam = logym = logpa

o %=X

o If logx=logy,thenx =y

o If logax = n, +hen x = antilog n

Exam +ips >

v In case of multiple logs, i.e., log(log(log m)), compute value from innermos+
v~ Value of log a on calculator => Va (13 times) > - 1> multiply 3558
v Value of a" on calculator

= If niswhole number =>Type a = Press x = Press = (n times) o,
= I nhas decimals => va (12 times) > - 1> multiply n > +1-> Press x = (12 times)
v' Ualue of o' on calculator => va (12 times) > -1> = n > + 1 Press x = (12 +imes)
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CA FOUNDATION EQUATIONS
chartenr 2

anssmmm Equalions e—
m W'/w mathematical statement of equality. The derivation

(solution) of the unknown in the equation is known as roots.

o Simple Equation = ax + b = 0, where ‘x’ is unknown

oLinear Equation = ax + by + ¢ = O, where ‘x’ and ‘y’ are unknown

o Quadratic Equation = ax* + bx + ¢ = 0. “x” in +his case would have upto 2 roots

o Cubic Equation = ax® + bx* + cx +d = 0, “x” in this case would have upto 3 roots

B Soluing Linear Equartion
Two equations “a1x + by + ¢1=0" & “azx + bay + c3 = 0” can be solved by any of +he ways:

Elimination method
Step 1: Multiply Eq 1 with ay
Step 2: Multiply Eq 2 with ay
Step 3: Step 1—Step 2 to arrive ot “y”
Step 4: Solve for “x” by substituting “y

Cross multiplication method
X y 1

bl -~ % 2 a2l s b2

29

inEqlorEqd ie., X = y =

---------------------- - bica - bacy €102 - Co aby - azby
I
Substitution method !
Ditch everything and simply substitute | or, x= bca-bicy & y= ci02-camy
F ! _ -
|

mb; - a2y aba - a2y

options in equation +o check matches!

I Solving Quadratic Equation ——
The roots ‘o’ & B’ of equation “ax* + bx + ¢ = 0" can be identified by any of +he ways:

Factorisation method Formula method

The LCM of (a x ¢] should be considered X = - b+ i da
such +hat sum of LCM results in b simplifying da

to the equation (x —a) (x— ) =0
MATHEMATICS 101 P PA9ge 5 M CA RAHUL AGARWAL



CA FOUNDATION EQUATIONS
NOTES:
O Nature of Roots: In a quadratic equation “b* - 4ac™ is known as Discriminant.
IF Discriminant Nature of Roots
=0 Real & Equal
Perfect Square Real, Unequal & Rational
Not Perfect Square Real, Unequal & Irrational®
<0 Imaginary (Does not exist)

*Irrational roots occur in conjugate pairs ie., it o= p +V/q, then B = p- g

O Properties of Roots:
Cx+p] = -b/a

af=c/a

O Constructing Quadratic equation: Equation of roots ‘o’ & ‘(3” can be formed by;
xt-Ca+B)x+af=0

I Solving Cubic Equation I

The roots ‘a’,‘B’ & “y” of equation “ax® + bx? + cx + d = 0” can be identified by any of

the ways:
Trial & Error method

Identify first root by substituting x with values

factor, solve for +the remaining quadratic

Properties of roots

Ca+B+y])=-b/a

Identify the option which matches

|
|
I
that satisPy the equation. With (x - a) as a ! afy=-d/a
I
|
|

equation +o obtain 3 &y

—Mlgebraic equations:
oat+Bt=(a+B)-2ap
oo+ B*=(a+BY-3ap (a+p)

i the properties with equation

In case of infinite series, identify the
roots such that - o =1

oo~ B3 =(a-B)((a+B)*- ap)

50-B = f(as B -dap

o \/x " \/x *Vx e = Higher root (3)

ij-\/x- X7 = Smaller root (o)

MATHEMATICS 101 FEEEEE page 6 M CA RAHUL AGARWAL



CA FOUNDATION LINEAR INEQUALITIES
chareter 3

Linear Inequalities
IWW | statements where 2 quantities are unequal but a

relationship exists between +hem.

Eg: ax+by+c>0 ab+by+c<0 ax+by+c=0 ax+by+c<0

NOTES:

O In aninequality, +he sign is very impor+ant and cannot be reversed unless both sides
are mul+iplied by -t_le;ign. K|

O Range of a variable are expressed by (lower value, upper value]). I# a circle bracke+ “(*
is used, i+ means +he value is not included. However, if a square bracke+ “(*“ is used, it
means, value is included. For eg, (-, 3) means variable x falls between -2 < x <3

O Range of sin x and cos x is (-1, 1]

Solving Linear inequalities in +wo vairables

Step 1: Replace inequality with an equal sign

Step 2: Find co-ordinates of line by +aking x = O +o get+ y and y = 0 40 get x
Step 3: Plot the co-ordinates received +o form s+raight line in graph

Step 4: Shading in graph +akes place by following rule:

Scenario Shadling side
X> Right ) Consider the same only
X ¢ S Lef+ af+er making
y> Up co-efficients of vairables
Y« Down ), as + ve.

Exam tips >

v" In a scenario based question involving, resources, people, work, +ime etc., an inherent
basic condition is also x > 0,y > 0

MATHEMATICS 101 page ? CA RAHUL AGARWAL



CA FOUNDATION

MATHEMATICS OF FINANCE

charter 4

Mathematics of linance

¢ principal ~ Interest rate pr

N

[
No. of years

NOTES:

QM& Im_ interest on principal for entire period of borrowing.

No interest is paid on interest

<

OR

Amount (Final value)

)

O Ris expressed in absolute numbers (decimals). Not in %

O N should always be +aken in years. Months can be converted +o years by dividing by 12

O Amounts in ST are always in Arithmetical Progression (AP).ie, Ay , Ay , As...
— N

(+)SI (+)SI

Cw»PmmpC Im | interest on progressing principal for a defined

period of borrowing. Interest is also paid on interes+t

NOTES:

! [
Effective rate of interest

O rand n should be expressed in same conversion period as interest is compounded. Eg: if

interest is compounded quarterly, “r”” would be +aken as Interest rate p.a./4 and 1

year would be converted +o 4 periods

O Amounts in CT are;lwaqs in Geometric Progression (GP).ie, A , Ay, As...
S~/

Other formulas:

> WDV of asset = Original Cost (_ 1- Dep®%]"

5> CI; - SI; = PR?
> CI3-SIs=PR3(R+3)

MATHEMATICS 101

page 8

SN—_
x(1+r) x(Q+r)
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CA FOUNDATION MATHEMATICS OF FINANCE

‘A"WW@ series of constant payments/receip+s made over constant

period of time.

Present value of Annuity received in Perpetuity (indefinitely)
If nogrowth | /\ If growth

[ Annuity

Present Ualue & Future Uaﬂ:e

FU=PUQ+r) FUu=Ax » (+n)
2

Single payment | Annuity Regular | Annuity Due

i i
(Investonce] ! (Investatend of eachyear] ! (Invest at start of eachyear)
PU= FU PU=AxZ": 1 U= Ax"z" 1 ]+A

Q+ry — ()" | — (her)’

| | :

| |

1 1

1 1

I I

: :

n-1
FU= [Ax > +0)" [ +A
yer]

Exam tips >

v Value of Z (+r)" on calculator => (r + 1) x 1 > Press = (n +imes) = Press GT
1

1
(1+r)"

v VUalue of z on calculator => (r + 1) > Press + = Press = (n times) = Press GT
1 g

Applications of Time Value of Money

5 Sinking Fund - Fund created by crediting series of periodic payments in annuity which
is compounded annually.
Le,, Accumulation in Sinking Fund = [Ax 3qury' | +A

o Leasing > Decision +o lease an asset or purchase the asse+

Lessor p:)in{' of view Lessee poin+‘oP view
(Income perspective) (Expense perspective)
Leaseif: PV of Lease rent > Purchase price PV of Lease rent < Purchase price

MATHEMATICS 101 page 9 CA RAHUL AGARWAL



® CA FOUNDATION MATHEMATICS OF FINANCE

® o Investment decision > Decision +o invest in an asset/project etc. based on

Net Present Value (NPV)
® NPV = PV of Inflows - PV of Outflows
Scenario Decision
¢ If NPV is +ve Accept the Project/Asset
PY IfNPVisO Indifference point
If NPVis -ve Reject the Project/Asse+

®  Note: Where 2 projects are given +o compare, accept the project with higher NPV

o Valuation of Bond = Price a+ which bond can be purchased (IP) considering the

interest received p.a. (I), Redemption price (RP) and expected
rate of return (r)

\
° Int. (value) as IP = : I + RP ROI (rate) as per
per Bond rate Z ) _/ investor expectation
1

M+r)—
® Scenario Decision
If IP < Actual price Purchase +he Bond
@ If IP = Actual price Indifference point
® If IP > Actual price Reject the Bond

® o Compound Annual Growth Rate (CAGR) > Growth over period of +ime of a particular
element (revenue, units, users etc.)
® CAGR = | Current ualuew .11 x 100
Initial Value J

® MATHEMATICS 101 Pa9e 10 CA RAHUL AGARWAL



CA FOUNDATION

chartenr s

PERMUTATION & COMBINATION

Permutation & Combination

HN
'

Peowstlqlion

| ways of selecting things with due I available

OPACT
[ 4110)

D

, ’\ .
due attention +o arrangement | selection

NOTES:

O Factorial: multiplication of all integers

Permutation Formulas

from1ton. ForegOl=1,31=1x2x3=6

Conbyyailion

NOTES:

O"Pr= nl o"Pn=n! o"Po=‘|

(n-r) 4
| items
ways of selecting +hings where available
| , , | N~ —
arrangement is not important | selection
Combination Formulas

© Incombination there is no regard +o the

order of arrangement. These are mere cases

cases of selection.

o) "Cr= nl O"Cn=1 O"Co=1

(n-n)ir

o nCr = nC(n-r)

O Relationship: Combination (selection) x Arrangement = Permutation

Arrangement of words

nCr X I’l = npr

SPECIAL SCENARIOS

5 Simple Arrangement > Assume formed words need not have a meaning.
Eg: Arrange “RAHUL” =>°Ps

o Rearrangement > Question does not require the original word
Eg: Rearrange “RAHUL” =>5Ps —1

o Letters come together = Consider letters as one unit and provide Permutation.

Separate permutation for letters inside unit unless restricted

MATHEMATICS 101

page 1
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CA FOUNDATION PERMUTATION & COMBINATION

Eg: Arrange “RAHUL” such +hat Uowels come +ogether
=> RHL AU (4P4 X ng\

Letter Vowel
arrangement arrangement

—> If particular way is restricted consider
Total ways (-) restricted ways
Eg: Arrange “RAHUL” such +hat+ Vowels don’+ come +ogether =>°Ps - (P4 x ?P;]

—> Conditional Permutation. Draw places and identify letters allowed
in restricted place. Remaining places = (No. of let+ers - 1) in reducing sequence.
Total ways = Multiply all selection
Eg: Arrange “RAHUL” such +hat R does not appear in the last place

4 x3x2x1 x4
(AHUL)

Note: Permutation only works when letters +o be placed are < the spaces available. Where
spaces available are more +han letters, switch +o +he reverse condition. Eg: If vowels in
word “DAUGHTER” need +o occupy odd places, Permutation cannot be done since +here
are 3 vowels and 4 odd spaces. Instead, reverse condition for 5 constants +o occupy 4
even spaces and 1 odd space.

—> Assume Digits are not repeating
Eg: Form 4 Digit number using 140 5 =>°P4

triction = Conditional Permutation. Draw places and identify Digits
allowed in restricted place. Remaining places = (No. of Digits - 1) in reducing sequence.
Eg: Form 4 Digi+ number >5,000 using3+0 7 =>

3x4x3xd
(56,7)

> M —> Split restrictions. Fix primary restrictions and apply
conditional permutation. Total ways = Sum of all ways

MATHEMATICS 101 CA RAHUL AGARWAL



CA FOUNDATION PERMUTATION & COMBINATION

Eg: Form 4 Digi+ number > 2,300 using 140 5

=> Between 2000 - 2999 (+) => Above 2999
L _ _ _ - - _ -
1x3x3xd 3x4x3x2

(345) (345)

Note: If O is given as a Digit, i+ would be considered as a restriction for +he first place
as +ha+ would reduce +he Digit formation. Consider Conditional Permutation accordingly
Eg: 4 Digi+ number using 0, 1, 2, 3,4,5 =>

4 x4x3x2d
(1,2,34,5)
ers fc
= Shor+cut is (Sum of Digi+s](/n -Nix 1113
Wo. of 1=

Wo. of digits No. of digits
Eg: Sum of all 4-digit number with 1, 3,5, 7 => (1+3+5+7] x 31 x 111

D - Divide Sum with (No. of Digi+s repeating)!
Eg: Sum of all 4-digit number with 1, 3, 3,5 => (1+3+3+5] x 3! x 1M
!

- Since O cannot appear in the first place, Compute Sum of all Digits
(-) Sum of Digits i O occurs in firs+ place
Eg: Sum of all 4-digi+ numbers with 0, 1, 3,5
=> (0+1+3+5] x 31 x M () (1+3+5] x A1 x M

—> To find the +otal number of factors of a number, identify the prime
factors in the number and report them in indices i.e., (p)*(q)° (r)°
Total Ways = (a + (b + )(c + 1)

Differe —> Since +he number is a factor of itself, +oo,
Different Ways = C(a + N(b+ N(c+1)]-1

MATHEMATICS 101 CA RAHUL AGARWAL



CA FOUNDATION PERMUTATION & COMBINATION

If same object can be repeated any number of times in the
placements, Ways = n"
Eg: Form 4 digi+ number using any number between 1+0 9. Same number can be used again
=> (or) 9

9x 9x9x9

If certain objects are repeated in a given placement, impact of
repetitions would be removed by dividing +he No. of ways by (No. of repetitions used)!
Eg: Arrange “AGARWAL™ using all letters  => P,

3| <«—— Repetitions of A

Note: The above only works since all objects given are used in the placement. Where
placements given are less +han a objects available, given objects will need +o be grouped
and identiftied for various possibilities where repetitions may occur/not occur
Eg: Form 4 le++er word => 4 |ett+er word can be formed by using the
using “AGARWAL” following unique letters: |AAAGRWL

Possibilities:  Norepetitions 2 letters repeating 3 let+ers repeating

Cqx 4l + 3CaxCy x4 + 3CsxCix 4
w

Arrangement ll <+ Repe+i+ions of A —> 3'

—> Use Combination +o fill o+her available places.
Arrangement of places = (Total places)!
Eg: Arrange 10 items in 4 places such that 1item always occurs => °C5x 4!

em never —> Ignore the item as if i+ was never part of the list. Can use

Permutation directly.
Eg: Arrange 10 items in 4 places such that 1item never occurs => Pq

MATHEMATICS 101 CA RAHUL AGARWAL



CA FOUNDATION PERMUTATION & COMBINATION

—> If directions of seating is also relevant, Ways = (n-1)!
I# directions of seating is not relevant (should not si+ with same neighbour twice),
Ways =1/, x (n-1)!

ce = Directions does not+ matter. Ways = 1, x (n-1D!

— Place the persons with higher quantity first. The remaining spots if
fixed will be used by +he persons with lower quantity.
Eg: Place 6 boys and 5 girls in row such +hat no 2 girls or 2 boys sit+ +ogether
=>BGBEGEGEGEGE
/GPG X Sps\

Boys Girls
arrangement  arrangement

Note: If spaces for lower quantity is not fixed, consider spaces before and af+er higher
quantity as options available as well.
Eg: Place 5 girls and 6 boys such that no  girls sit +ogether
=> No res+riction on placement of boys
GEGEGEGEGEBGEG =>/6Pex7ps\

Boys Girls
arrangement  arrangement

—> Placement of identical items do not hold relevance as there is no
differentiation. Hence, No. of Ways will be divided by (Identical items)!
Eg: Provide 5 oranges & 3 mangoes to 8 students => 8!
513I

ouping => Distributing items in group will follow same principle as above with the

exception that ift there are identical groups, then ways would be divided by (No. of
Identical group)!

MATHEMATICS 101 CA RAHUL AGARWAL



CA FOUNDATION

PERMUTATION & COMBINATION

Eg: Split 12 students into 3 groups => 1!

—> I# zero or more
different things can be selected,
Ways = 2"

ions = If atleast one
different +hings needs +o be selected,
Ways = 2"-1
‘ —> Multiplication
of all ways e,
Cero or more = "' x A"*
Atleast one = (2"'-D(2":-1)

4141 4 3|

—> I# zero or more
alike things can be selected,
Ways = (n+1)
> If atleast one
alike +hings needs +o be selected,
Ways =n
—> Multiplication of
all alike ways i.e.,
Zero or more = (m+N(n2+ 1)
Atleast one = ((m+ D(n2+ 1) -1)

Note: 2 is considered here on the assumption that there is only 2 choices: Select or leave.

If there are more choices, increase by such additional choices.

- Aline can be created by joining any 2 points. Ways = TotalPeints ¢

- A +riangle can be formed by joining any 3 points. Ways = Tete!Peints C

Note: A +riangle cannot be formed if all 3 points are collinear (in straight line). Insucha

case, remove +he ways in which such collinear points can be selected for +riangle.

Eg: Form triangle using 15 points where 8 of +hem are collinear =>*Cs - 8Cs

s > While selecting points in a shape +o form a line, the sides of the shape also

get selected. Hence, Ways = T*!Pirts C, () no. of* sides in +he shape

> P —> To form a llgm, one needs 2 lines on x axis and 2 lines on y axis

w ays = lines on x axis ¢ 21X lines on y axis 1

MATHEMATICS 101
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CA FOUNDATION

Ordered Collection of numbers formed
by definitive rule is called as Sequence

£g:2,4,6,8........... n

SEQUENCE & SERIES

Sum of elements of a sequence
o n terms is called Series
EgL+4+6+8+......... +Nn

Al Pwghreccioy

Sequence in which nex+ +erm is ob+ained by

adding a common difference “d”

To find nth +erm in AP

To find Sum of n +erms in AP

OR
. N )
— Sum of series (fFormulas):
T n natural numbers (1+2 +3+4+ ..., +n)=n(n+1)/2L
T nodd number (1+3+5+7+ ...... +(An-1)=n*
Squares of T n natural number (1* + 2% + 32 + 4%+ ... +n) =n(n+1)(n + D/6

Cubes of 1" n natural number (P +23+3*+43+ ..., +n%)=(n(n +1)/2]*

e eliic Pegvecaiovy

To find constant multiplier

To £ind nth +erm in GP

(S~

MATHEMATICS 101

Sequence in which nex+ +erm is ob+ained by
mul+iplying by a constant multiplier “r”
€g:2,4,6,8,10, ......

To find Sum of n +erms in GP
OR

To find Sum of co terms in GP

CA RAHUL AGARWAL



® CA FOUNDATION SEQUENCE & SERIES

®
Value in between 2 +erms of an AP. Value in between 2 +erms of* an GP.
® i.e, ‘b’ is the AM between ‘a’ and ‘¢’ i.e., ‘b’ is the GM between ‘a’ and ‘¢’
in an AP of a, b, ¢ where ina GP of a, b, c where
o 2
b=a+c b*=ac

PY ]
o
®
° Substitute n=1,2,3 ' Find Sy, Sz, Ss from ' Substituten=1,2, 3 Substituten=12,3

in options. Find option | sequence. Substitute | in formula and arrive ' in formula and arrive
@ mMatching sequence | n=1,2,3inoptions. ' at sequence. at $, 82, S3

Find option matching 0=5,0=5,-$

® with +he sums a3=S3-S)
o

Note: If AP/GP formula is asked and sum formula is requested or vice versa, arrive at
@ sequence using First Formula and substitute in second Formula to verify.

® MATHEMATICS 101 CA RAHUL AGARWAL



CA FOUNDATION

SETS, RELATIONS & FUNCTIONS

chaetenr?

Sets, Relations & Functions

Properties of sets

Set builder form

% | collection of well-defined I Roster form
distinct objects |

o Null set: Empty set containing no elements. Represented by § § or ¢

> Singleton set: Set containing only 1 element. Eg: { 13

o Equal set: Se+ containing only 1 element. Eg: I A = set of natural numbers, B = set of +ve

integers, thenA=B

o Subsets: The number of sub-sets of a setis 2" IFA=§1,2,3% subset =23=8

G, 14§24 §3481,24§1,38§2,38,§1,2,3¢8
Subset are denotedby c or C.ie,§1,23c§1,2,3%

> Proper Subsets: Sub-sets does not include +he main set. => 2"-1,ie, 23-1=7

b, {15 §24138§1,28,§1,38%12,3%

> Power Set: Collection of all subse+

PAA)={o, {15 {2 8,138§1,25§1,38§2,3881, 4,388

Relation between sets

For the given sets, A=§1,2,33, B={1,3,5,7,9% andS={1, 2, 3,4,5,6,7, 8,9, 10}

o S =>Sis +he universal set since i+ contains all elements

of ALB

o AN B=>Aintersection B contains all common elements in

bothsetsie, {,3

o A U B =>Aunion B contains all unique elements in both sets

ie,§1,d,3,5,79

—Rules of Set ————
>ANS=A

> AUS=S
>c(AUB)Y =A"NB’

S(ANB)Y =A"UB

o A - B =>Contains all unique elements in A which are not present in Bie., {13

o B - A=>Contains all unique elements in B which are not present in Aie, §5, 7, 9

5 A" => A complement refers to all elements of S which is not present in A ie,

£4.5,6,7,8,9,10¢
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® CA FOUNDATION SETS, RELATIONS & FUNCTIONS @

® o AxB=>Cartesian Product of A & B refers +o all pairs of (a, b) where “a” belong o Set g
A and “b” belongs +o set B ie, § (1,1), (1,3), (1,5), (1,7), (1,9), (2,1, (1,3), (L,5), (1,7,
¢ (29.6GN33)35,6GN (39} ®

Euler - Venn Diagram

o ©°N(AUB)=>n(A)+n(B)-n(ANB) °
onAUBUC)=n(A)+n(B)-n(ANB)-n(BNC)

® -nAnC)+n(ANBNC) ©
5 n(OnlyB&C)=>n(BNC)-n(ANBNC)

® L nonlyC)=>n(C)-n(ANC)-n(BNC)+n(ANBNC) ®

O o

® V{W'/lﬁ l instance where atleast 1 element

of Set A has a mapping +o Set B

® ®

@ Types of Relations ®

o | | o
Reflexive Symmetric Transitive Equivalence

® IfElementais TF ais related to b,_ TPaisrelatedtob TF arelationis o
related 4o itself  +henbis related 40 a &bisrelated toc, reflexive, symmetric

® Eg.aisequaltoa  Eg: If aknowsb, then ais related to c & transitive ®

° +hen b knows a EgIfallb&bllic Egx=y -
then,a |l ¢

o o

Wm a relation where all elements of Set A | domain  co-domain
o | 3= _) o

are mapped +o any 1 element of Set B. |
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CA FOUNDATION SETS, RELATIONS & FUNCTIONS
NOTES:
O Itis not necessary for elements in Set A +o0 have a unique element in Set B.
A B A B A B
Func+ion ~ NOT a function. NOT a function.
Set A has 1image eachin B  is not mapped 3 is mapped twice
O Domain: All Elements of Set A
O Co-Domain: All Elements of Se+ B (whether mapped or not)
O Range: Elements of Set+ B which are mapped to Set A
Eg: In Case A, Domain = §1, 2, 3}, Co-domain = §2, 4, 63, Range = {2, 43
Note: I# the elements are not finite, express +hem using circle or square bracket
(Refer Linear Inequality Page 7] AYX
O In graphical +erms, a relation becomes a function if a parallel line drawn +o y axis
intersects with +he equation at only one point.
Types of functions
One-One Onto Constant Equal
: 5 B| A B |A A B A R 0
1
3 5 1 . 4 B 20
8 3 6 C 30
Elementsin Set Bis | Co-domain = Range | Domain is mapped +o | Mapping in Se+ A &
mapped only once one element in Se+ B | Set B are unique
Many-one Into Identity \
A \ B A
1 1
2 >4
3 6
Elements in Set B Co-domain + Range Domain = Range
mapped more +han once
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CA FOUNDATION

Composite function

Where 2 functions are involved such +hat #(A) = B and g(B) = C, then

SETS, RELATIONS & FUNCTIONS

i+ can be said +hat g(#(A)] = C. This can be written as gof(A)

Inverse function | If fis a one-on; an-d Onto function, such that £(x) = y, then inverse

Punction £ (y) = x. For eg: ift #(1) = 2, then £ (2) =1.

Steps to find inverse function of £(x) (say #(x) = 2x]

Step 1: Write +he given equation in terms of y ie., y = Ax
Step 2: Derive the equation of x in terms of y ie., x =y/2
Step 3: Replace x with y and y with x in all places i.e., y = x/d
= 1= x/2

MATHEMATICS 101
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: Here, #(1) = 2, 9(2) = 4
| Therefore, gof(1) or g(#(1)]) =4
and fog(4) or #({g(9)] =1
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CA FOUNDATION

chaetenr?

LIMITS & CONTINUITY

Limits & Continuity

M | value that a Function approaches the Funcion
output for +he given input values | volue xtends +o S
Steps o solving limits -
Step 1: Determine whether the limit exis+s.
A limit for a function only exists when Lef+ hand limit = Right hand limit AL
lim £0x) = lim £(x)
X—a" Xx—a
Step 2: Substitute “a” in £(x) +o check ift +he value is determinate or undefined
Undefined Deftined
| a, 00, w-00, 1, V-a, 0%, 0% o®| |0 =0, a =0, co+o00=00
0 o e o

Step 3: If £(x) is determinate, compute value of limi+ substituting a in #(x)

Step 4: I value is undefined, using any of +he following me+hods, +o make £(x) determinate.

Factorisation me+hod

(applicable in case of Fraction

with quadratic equations)

Factorise equations +o eliminate

common factor in Nr and Dr +o
remove +he undefined form

Differentiate method
(applicable in case value
0P £(x) s O/0 or co/c0)
Differentiate Nr & Dr until
£(x) becomes determinate

I R (S S I

Rationalisation method
(applicable if F(x) has
irrational equations)
Multiple Nr and Dr with
conjugate pairs. Eliminate

undefined form

Calculator +rick

(applicable only in case of above Four and not when standard Functions are used)

If x > a, substitute +he x in +he equation with marginally high number, eg: O becomes 0.01
IP_x —> o0, substitute +he x in +he equation with 100 {
The nearest option resembling with value arrived in +he calculator is the answer
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CA FOUNDATION LIMITS & CONTINUITY

— Standard functions of limits:

P aF9 1 log(1+£(x))
O lim : - 1 0] lim =l 7 i =
x—0 #(x) 0 Fx) D T £(x)
. PO -a" . X
5 lim = n(a)™! S lim X)) = extr0-1
x—a Hx)-a n(a) X—>00 ( ) ¢

W/‘ﬂ@ a Buncion which at a given interval has no break in the
graph of the function in the entire interval range

A function is said +o be continuous only if +he following condition is satisfied:

lim £(x) = lim £(x) = lim £(x) | OR [Fa) = #a) = Fa?)
X—a" X—a x— at

Modulus function

Modulus function (or absolute value function) means reporting only +ve value of +he
function as the output. For eg, || =2 and |-2] is also 2

Incase of a modulus functioni.e., |#(x)], the limit of the functions can be arrived as follows:

f(x) = f(x) Fforf(x)=0
-f(x)  Forf(x)<0
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