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RATIO, PROPORTION &

PARTNERSHIP

THEORY

) oo

J A ratio is a fraction (either proper or improper) which compares two or more quantities of

similar kind, which enables us to understand as to how many times one quantity is involved

in the other.

A4
IfA:B ( E) is a ratio, then the numerator A is called “Antecedent” and the denominator B

is called the “Consequent”.

Ratios must be expressed in the simplest possible form and we can calculate ratios only

when the quantities are commensurable (fully quantifiable).

. Two or more ratios can be bridged in order to have a continuous comparison between more

than two variables.

Rule for bridging more than two ratios :

If ,a,b,c,d,e are five Quantities, and

d_N,

S}
w

D >

a N b N, ¢
b e d D’

O|=

)
(5]

4

Then, a:b:c:d:e=N,N,N,N, : DN,N,N, : D,D,N,N, : D,D,D,N, : D,D,D,D,

Let a: b is a ratio, then:

o % > 1 (Ratio of Greater Inequality)

U

Q

o — <1 (Ratio of Lesser Inequality)

S

=1 (Ratio of Equality)

SR
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. a :b* (Duplicate Ratio)

. a b (Triplicate Ratio)

\/; : \/Z (Sub-Duplicate Ratio)

3/a :3/b (Sub-Triplicate Ratio)

a ¢ e
J Z = g = 7 ERRIIIIIIIED If then the value of each ratio can be obtained by mean of any one of
the following two operations;
. at+ctet.
a. Each ratio = btd+ f+.. (ADDENDO)
Or
o _a—c—e—.. o
b. Each ratio = —b—d—f—.... (SUBTRANDENDO)

INVERSE RATIO:
e JIRofabisb:a

e [Rofa:b:icisbc:ac:ab

e [Rofa:b:cdis bcd:iacid : ab& +-abc

COMPOUND RATIO:

The multiplying effe&t oif all ratiés given is known as compound ratio. If a:b and c:d are two

ratios, then ac : bd is called the compounded ratio of the two.

J Proportion is defined as the equality of two or more ratios. If %:2 , in such a case the
quanti;)ies a,b,c,d are said to be proportional, here ‘d’ is called the fourth proportional.
a
o If EZ P then a,b,c are said to be in continued proportion, where ‘b’ is called the mean

proportional and ‘c’ is called third proportional.

. If%=é or b*’=ac.. b= +ac
C
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CA FOUNDATION - MATHEMATICS

IF THEN PROPERTY
ad = bc PRODUCT OF EXTREMES =
PRODUCT OF MEANS
b_d INVERTENDO
a C
a_c a_b ALTERNENDO
b d c_d
atb_c+d COMPONENDO
b d
a-b_c-d DIVIDENDO
b d
atb_c+d COMPONENDO & DIVIDENDO
a-b c—d
a-b_c—d DIVIDENDO &
atb c+d COMPONENDO
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1. Ifx/2 =y/3 =2/7, then find the value of (2x — 5y + 4z) / 2y.
a) 6/23 b) 23/6 c) 3/2 d) 17/6

2. The ratio of the number of 50 paise, Re. 1 and ¥ 5 coins with Mr. Zenis 5:2 : 1. If

the amount with him is ¥ 38, then the number of Re. 1 coins with him is:

a) 4 b) 8 c) 12 d) 16
a B b B c . .
3. |If 1o ci1a a:b .lThen find the value of each ratio.
a. 1 b. 3 c. L d. None of the above
20

4.  An employer reduces the number of employees in the ratio of 19 : 16 and increases
their wages in the ratio of 4 : 5. What is the ratio?the wage bill of the employer
initially and now? s U e =
a. 20:19 b. 17:16 c 16:17 d. 19: 20

Compound Ratio

5. Find the compofmgediratio of 275: 31, inverse of 729 : 1331, duplicate ratio of
2 : 5, triplicate ratioof 9.:11, sub-duplicate ratio of 961 : 1296, sub-triplicate ratio

of 729 : 1331.

a. 1:1 b. 1:2

c. 275:11 d. 31:25
Joint Ratio

6. IfA:B=2:3,B:C=4:5andC:D=3:7,findA:B:C:D
a) 4:6:15:35 b) 4:12:15:35
c) 8:12:15:35 d) 8:16:25:35

7. Ifa:b=3:5b:c=5:4,c:d=2:3anddis 50% more than e, find the ratio
between a and e.
a) 2:3 b) 3:4
c 3:5 d 4:5
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8.

A man distributes his property of ¥ 6,00,000 among his three sons. The share of his
first son is thrice that of the second son’s share and the share of the second son is
twice that of the third son. Find the ratio in which sons share the property.

a) 1:2:6 b) 3:4:5

¢ 6:2:1 d 2:4:6

What should be added to each of 3, 15, 38 and 134 so that the number become
proportionate to each other.
a) 3 b) 5 Q7 d) 2

Mixtures and Alligation

10. In what proportion must rice @ ¥ 3.10/kg be mixed with rice @ ¥ 3.60/kg to make

11.

the mixture worth ¥ 3.25/kg?

a. 3:5 b. 5:3 P W\ %
c. 3:7 d 7:3 s x>
__PAST YEAR QUESTIONS

A box contains % 56 in the form of coins of one rupee, 50 paise and 25 paise. The

number of 50 paise coin is double the number of 25 paise coins and four times the

numbers of one rupee coins. The numbers of 50 paise coins in the box is
(a) 64 (b) 32 (c) 16 (d) 14
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CLASSWORK SECTION

1. Simran Started a software business by investing Rs.50, 000 . After six months ,

Nanda joined her with capital of Rs. 80,000. After three years , they earned a profit

of Rs.24,500. What was Simran’s share in the profit ?

(a) Rs.9423 (b) Rs.10500 (c) Rs.12,500 (d) Rs.14,000
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INDICES, SURDS AND

LOGARITHMS

ax=N

a = base

x = Power/Exponent/Index

N = Product

[But,a # 0,1, *x]

Theory of Indices deals with the various changes in power, during various mathematical

operations.

Basic Rules

m+n

1. a"xa"=a

3. (a'” )n =a™; mis added n times

4. (ab)" =a"xb"

5. (a) _a"
(o) v
6. a’=1
1
7. a "=

8. Ifa" =a" = m=n; where, a #0,1,—1,%c0
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9.

10.

11.

For g = p" if m# 0 then
(1) a =b (when m is odd)

(11) a =xb (when m is even)

a*' =N
—ag=N*= {/ﬁ
()0 =0

(i)l =1

(iii)a' = a

(iv)a’ =1

(v)0° has no meaning

Basic Formulae

1.

10.

11.

(a+b)" =a® +2ab+ b

(a—b) =a’ -2ab+b’
@ —b* =(a+b)a=b)"

(a+b) +(a-b)y =2(a’ +4%)

(a+b) —(a—b) =4ab

CA FOUNDATION - MATHEMATICS

(a+b+c) =a’>+b” +c* +2(ab+bc+ca)

(a+b) =a’ +3a’b+3ab> +b’ =a’ +b’ +3ab(a +b)

(a—b) =a’ —3a’b+3ab> —b’ =a’ —b’ —3ab(a —b)

a’+b’=(a+b)a’ —ab+b*)

a’—b’=(a—b)a’ +ab+b)

Ifa+b+c=0, thena’ +b’ +¢’ =3abc
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12. Ifa’+b° +c =3abe,then either a+b+c=0ora=b=c

but both the results cannot hold true simultaneously

Rational Numbers, Irrational Numbers & Surds

. A Rational Number is a number which can be expressed in the form p/q, where q =
0; p & q are integers and p and q are prime to each other, i.e., there is no common
factor between p & q, other than 1.

. Any terminating and recurring decimals are rational humbers.

. Thus any non-recurring and non-terminating decimals are irrational numbers, and

when the irrational numbers are expressed in radical form (root form), it is known

as “Surds”.

. Thus all the surds are irrational, but all irrational numbers are not surds.

. The numbers whose perfect root can be evaluated are rational quantities and

numbers for which perfect roots cannot be evaluated are irrational quantities.
Order of Surds
l e \
If%:(m)k is a surd, then, it is said to be a surd of order “k”
Pure Surds and Mixed Surds
In case of pure surds, entire expression is kept within the radical sign. In mixed surds, it

is expressed as a product of one rational and one irrational quantity.

Example:
J7 is a pure surd; V12 =433 =243 is a mixed surd.

Conjugate of a Surd

If (a++/b) or (Va+b) are surds, their respective conjugates would be given by,

(a —JZ) or (\/Z—\/Z) and vice-versa.
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Rationalization of Surds
Rationalization is a process, where we convert the irrational part of the surd into a

rational quantity, with help of its conjugate.

Note: 1

. Rational + Rational = Rational
. Rational - Rational = Rational
. Rational x Rational = Rational
. Rational # Rational = Rational

Note: 2
. Irrational + Irrational = Irrational
. Irrational - Irrational = Rational (only when the quantities are equal); otherwise -

Irrational - Irrational = Irrational

. Irrational x Irrational = May be Rational or Irrational
. Irrational # Irrational = May be Rational or Irrational
Note: 3 y Y ! = ‘AN

«  Rational + Irrational = Irrational
. Rational - Irrational = Irrational
. Rational x Irrational = Irrational

. Rational * Irrational = Irrational

Square Root of Surds
. The square root of a surd is always a surd.

. Every answer for square root must contain +ve or —ve sign and in the absence of

+/- sign, “none of these” will be marked as answer.

. If the given surd, whose square root is to be evaluated is in the form (ai\/g) , then

the answer will also be in the form J_r(xi\/;) .

. Square the options, in order to get the question back.

10
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1. [{(2)1/2' (4)3/4_ (8)5/6_ (16)7/8_ (32)9/10}4]3/25 is
(a) A fraction (b) an integer
(c) 1 (d) none of these

2. Ifa®-b®=(a-Db)(a®+ ab + b?), then the simplified form of

| % +Im+m? m m? +mn+n? n % +In+n?
X X X
— X| — x|
x™ x" X

(a) O (b) 1 (c) x G (d) none of these
1 -1 _
3. Ifx =33 +33,then 3x3 - 9xis P 9 %
(a) 15 (b) 10 - P
(c) 12 (d) none of these

4, If x¥P =yYa =z and Ez; 1, then the value of p+q+tris

(@) 1 (b) O
(c) 1/2 ~ (d) none of these
9¥3Z@3 Yy t=27v 1, S
5. If 1353 =55 then x — y is given by
(a) -1 (b) 1 (0 (d) none

6. If(5.678)*=(0.5678)Y = 10% then

i 1. 1_, 1 1 1_4
(q)x y z (b) X y z
(c)x vy z (d)  None

7. If ax??® + bx'? + ¢ = 0 then the value of a3x? + b3x + c3 is given by
(a) 3abcx (b) -3abcx (c) 3abc (d) =3abc

11
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PAST YEAR QUESTIONS

8. VCllU.e of (al/S + 0—1/8) (01/8 - a—l/S) (01/4 + 0—1/4) (0.1/2 + 0—1/2) is:

1 1
(@ a+ b) a1 (c) a® +— (d) a® - =
a a a a
3
+b+
9. If Ya +3b +3c =0 then the value of (%j
(a) abc (b) 9abc
( L (d) L
abc 9abc

12
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LOGARITHMS

THEORY

If a*=N, then x=log_N; *a=0,1, + o and for the purpose of log, any negative quantity.

“ ”

* x is called the logarithm of N (product) to the base “a”.

(=]

Base “a

. The base “a” of log can be any positive real number except 1.

. The base of log can be clearly divided into two parts:

¢+ 0<ac<1(the proper fraction)

¢ a > 1 (positive integer / mixed fraction)

. Unless otherwise specified, the base of log is always taken to be 10 and this is

known as Common Logarithm.

6 _ "

. For theoretical purpose, the base is always taken to be “e”, where “e” is a constant

and this is known as “Natural Logarithm”.

. Common Logarithms are used for numerical calculations and Natural Logarithms

are used in calculus.

Basic Rules

1. log, mn=Ilog, m+log, n

m
n

2. log, l=10gam—logan

3. log, m" =nlog, m

4, log,a=1

5. log,1=0

6. log, 0= Undefined

7. log,—ve= Undefined

13
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8. logm=log, n=>m=n

Change of Base in Logarithms

1
1. loga = log% (m can be any common base) (m # 0,1, + ¢,-ve value)
Og}’”
1
2. log, b=
log, a
3. aloga X _ X

Nature of Log Values

. All the values which are obtained from log tables are irrational numbers provided

the numbers are not 10 or in the form of 10".

a N\ )
1S rational.
ogb AN Y

log, a is a rational quantity only when,

« If Kis a number, then its log value, logK can be divided into two parts: a) Integral

Part, b) Fractional Part.

. The integral part is called “Characteristics” and the fractional part is called

“Mantissa”.
. The integral characteristics part can be positive or negative or zero but not a fraction.
. The values of mantissa are always positive fractions.
. The values for mantissa are obtained from log tables.
. Characteristics are to be calculated before we evaluate mantissa from the log table.

. Value of characteristics = number of significant digits before decimal - 1

14
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1. |Iflog, [98+ Jx*-12x+36 ] =2, then x=
a) 4
b) 8
o 12
d 4,8

fﬁx- h =7?
2. | 10 =2,thenx =1
log?2

a) log3+log7+1

log?2
Q) log7+log3+2

3. If log(x;y

a) 20 b) 23

)=%(logx+logy) ,then 242 =

4. If log, (log, (LogT32)) = 2,thenx =
a) 5/2 b) 625/16

5. log, logs; log, 81 =7 7
a) 3 b) 2

CA FOUNDATION - MATHEMATICS

o

log2
b) log3+log7-1

d) None of the above

c) 22 d) 21
c) 25/4 d) None of the above
c 1 d 0

If log, x + log, x + log,, x = 21/4, these x is equal to
(a) 8 (b) & (c) 16

PAST YEAR QUESTIONS

The value of log (13 + 23 + 33 + . . . n?) is equal to:
(@) 3logl1+3log2+...+3logn

(b) 2logn+2log(n+1)-2log?2

(c) logn+log(n+1)+log(2n+1)-log6

(d) 1

15

(d) none of these
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EQUATIONS

P

An equation is defined as a mathematical statement of equality.

7 Types of Equations

a) Linear equation in one variable.

b) Linear simultaneous equations in 2 or 3 variables.

c) Quadratic equations.

d) Cubic equations.

e) Bi-quadratic equations.

f) Exponential equations.

Quadratic Equations

* A quadratic equation is defined as polynomial equation of degree 2.

e A quadratic equation can be expressed in the following general form:
ax’ +bx+c=0; (a#0)
¢ A quadratic equation can also be expressed in the factor form as follows:
a(x—a)(x-p3)=0

Here, a and 3 are the roots or solutions of quadratic equations.

* The general solution of the quadratic equation can be obtained as follows:

_ ~b+~/b* - 4ac n ~b—~/b* —4ac

pa'a
(¥4 all

o

2a 2a
Sum of roots = 0-'-,3 =
a
Prodiiect of roote = /3 —
1LT1TUUULL UL 1vUvulo MI\/
a

Structure of Quadratic Equations

If Sum (S) (a + B) and Product (P) (af) of the roots are known, then the quadratic

equation is

x*=-Sx+P=0

16
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Sign of Roots of a Quadratic Equation
. When c=0, one root of the equation must be 0.
° When b and c are 0, then both the roots must be 0.
o If a, b, c all are of same sign, both roots are negative.
. If a and c are of same sign, opposite to that of b, then both the roots will be positive.

o If a and c are of opposite signs, one root is positive and another root is negative.

Nature of Roots

The expression “b?2 — 4ac” is called the “Discriminant (D)” of the quadratic equation.
e  When D > 0, Roots are real and distinct.

e When D =0, Roots are real and equal.

e  When D < 0, Roots are imaginary.

e  When D >0, Roots are real.

e When D is a perfect square, Roots are real, rational and unequal.

e When D is not a perfect square, Roots are real, irrational and unequal.

e Ifroots are equal use b? = 4ac.

e If roots are reciprocal of each other, use a=c¢

e If roots are equal but of opposite sign, useb=0

e If roots are reciprocal but opposite in sign, use c = -a

Note

e Irrational roots will always appear in conjugate pairs.

7d=(a—\/_b) and S =(a+ \/b_)

¢ Imaginary roots will always appear in conjugate pairs

a=(a—ib) and S = (a+ib)

Cubic Equations
. A cubic equation is a polynomial equation of degree 3, and the general form is

represented as follows:

ax’ + bx* +ex+d =0; (a#0)
. The factor form of a cubic equation is given as follows:

a(x—a)(x—f)(x—y)=0

Here, a, 3, and y are the roots or solutions of the cubic equation.

17
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e Sumofroots=a+[3+y=-b/a

*  Product of the roots = affy = -d/a

Bi-Quadratic Equations
. Abi-quadratic equationis a polynomial of degree 4, and the general formis represented

as follows:
ax* +bx’ +ex’ +dx+e=0; (a#0)
| The factor form of a cubic equation is given as follows:
(x—a)(x=pf)x-y)x—0)=0
Here, a, 3, Yy and & are the roots or solutions of the bi-quagratic equation.

e Sumofroots=a++vy+06=-b/a

*  Product of the roots = affyd = e/a

18
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Choose the most appropriate option (a), (b), (c) or (d).
1. Ten years ago, the age of a father was four times of his son. Ten years hence, the
age of the father will be twice that of his son. The present ages of the father and

the son are.
a) (50, 20) b) (60, 20)
c¢) (55, 25) d) none of these

2. yisolder than x by 7 years 15 years back, x’s age was 3/4 of y’s age. Their present

ages are: G
a) (x=36, y=43) b) (x=50, y=43)
c) (x=43, y=50) d) (x=40, y=47)

3. The sides of an equilateral triangle are shortened by 12 units 13 units and 14 units

respectively and a right angle triangle is formed. The side of the equilateral triangle

is
a) 17 units 7b)7 16 units

7c) iSiunits d) 18 units

PAST YEAR QUESTIONS

1.  Number of students in each section of a school is 36. After admitting 12 new
students, four new sections are started. If total number of students in each section
now is 30, then number of section initially were
(a) 6 (b) 10 (c) 14 (d) 18

19
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1. If ‘-4’ is a root of the equation x? + ax — 4 = 0 and the equation x? + ax + b = 0 has
equal roots, the value of ‘a’ & ‘b’ are
(@ a=2,b=2 (b) a=3,b=2
4 4

() a=,b= (d) none

N | )

2. If the equation x? = (b + 4)x + 2b + 5 = 0 has equal roots, then the values of ‘b’
(a) -2 (b) 2 (c) *2 (d) %1

3. Ifp+q+r=0andp,q,rarerational nos. the roots of equation
(Q+r-px*+(r+p-gx+(p+q-r=0
(@) real and irrational (b)  real & equal

(c) imaginary (d)  real & rational

4. If the sum of the roots of the huad}a{yic equation ax? + bx + ¢ = 0 is equal to the

sum of the squ(JTes of their reciprocals then a%z+ % is equal to

a) 2 b) -2 o 1 d) -1

PAST YEARS QUESTIONS

1.  If roots of equation x? + x + r = 0 are . and B and o + 3 = -6. Find value of r

_> 7 _4
3

(@) 3 (b) () 3 (d) 1

2. If the ratio of the root of the equation 4x? - 6x + p = 0is 1 : 2 then the value of p is
(@) 1 (b) 2 (c) -2 (d) -1

3. If difference between the roots of the equation x? - kx + 8 = 0 is 4 then the value of

k is
(@ O (b) t4 (c) 83 (d) £4+4/3

20
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CUBIC EQUATION

Choose the most appropriate option (a), (b), (c) or (d)

1. The roots of the equation x3+7x?-21x-27=0 are

a) (-3,-9,-1) b) (3,-9,-1) d) (3,9,1) e) (-3,9,1)

CONSISTENCY OF EQUATION

2. The system of equation 4x + 7y = 10 and 10x + (35/2)y = 25 have

(@) unique solution (b)  infinite solution

() no solution (d) none

21
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LINEAR INEQUALITIES

CLASS WORK

1. A car manufacturing company manufactures cars of two types A and B. Model A

requires 150 man-hours for assembling, 50 man-hours for painting and 10 man-

hours for checking and testing. Model B requires 60 man-hours for assembling,

40 man-hours for painting and 20 man-hours for checking and testing. There are

available 30 thousand man-hours for assembling, 13 thousand man-hours for

painting and 5 thousand man-hours for testing and checking. Let the company

manufacture x units of type A model of car and y units of type B model of the car.

Then, the inequalities are:

a) 5x+ 2y =1000, 5x + 4y <1300, x + 2y <500, x>0,y >0

b) 5x + 2y <1000, 5x + 4y <1300, x + 2y <500, x>0,y >0

c) 5x+ 2y <1000, 5x + 4y = 1300, x + 2y =500,x>0,y >0

d) 5x+ 2y <1000, 5x + 4y > 1300, x+ 2y >500,x>0,y>0

2. A firm is engaged in breeding pigs. The pigs are fed on various products grown on

the farm. In view of the need to ensure certain nutrient constituents, it is necessary

to buy two additional products, say A and B. The contents of the various products

(per unit) in nutrient constituent (eg., vitamins, proteins, etc.) is given in the following

table:
Nutrient Nutrient content in product | Minimum amount of Nutrient
A B
M1 36 6 108
M2 3 12 36
M3 20 10 100

The last column of the above table gives the minimum amounts of nutrients

constituents M1, M2 and M3 which must be given to the pigs. Express the above

situation in terms of linear inequalities.

22
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36x+ 6y >108 6x+y>18
3x+12y>36 x+4y>12
>
@ 20x+10y>100 b KT O0Sy=S
x20,y20 x=20,y20
36x+6y <108
o x+l2ys<36 d) () & (b) both
20x+10y <100
x20,y>0

3. The rules and regulations demand that the employers should employ not more
than 5 experienced hands to 1 fresh one and this fact is represented by: (Taking

experienced person as x and fresh person asy)

a) y=x/5
b) y=>x P W L
) y<x/5

d) None of the above

, 522 X L
4.  The solution of the in-equality ——— =~ 3is:

a)x<38 b)) x=8 c) x=8 d) None of the above

5 If 7, then which of the following is correct?

1
x+—>

Q) x<—§(nx>2
3
b) x<-2orx>—
2
) —2<x<g
2

d) None of the above

6. A company produces two types of leather belts, say A and B. Belt A is of superior
quality and belt B is of lower quality. Each belt of type A requires twice as much
time as required by a belt of type B. If all belts were of type B, the company could
produce 1000 belts per day. But the supply of leather is sufficient only for 800 belts
per day. Belt A requires fancy buckles and only 400 fancy buckles are available per

day. For belt of type B only 700 buckles are available per day.
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Constraints can be formulated by assuming that the company produce x units of

belt A and y units of belt B as :

(@) 2x+y<1000 (b) 2x +y <1000 (c) 2x +y >1000
x +y =800 x +y <800 x +y <800
x<400;y <700 x<400;y<700 x<400;y<700
x20;y=>0 x>20;y=>0 x20;y=>0

d) None of these
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CA FOUNDATION - MATHEMATICS

TIME VALUE OF MONEY

| Simple Interest

Simple interest is charged on the principal amount and hence it is same for every year.

A = Amount, P = principal, n = number of years, R = interest rate

Si= =~
100
e o PTR (TR
S 00 U 00
Notes:
. If rate of interest is known, then sum of money will double itself in 100/r years.
. If number of years is known, then sum of money will double itself @ 100/n %.
« A sum of money will become “n” times in (11—1)+1()() years.
Example:

In how many years a sum of money @10% p.a. Sl will become (a) double, (b) triple,

(c) N times.
(a) Double (b) Triple (c) N times
2-Dx100 =10 years G=Dx100 =20 years (N-1) x 100 =10(N —1) years
10 10 10
*  If the sum of money becomes “n " times in T, years and “n,” times in T, years, then

the ratio of their timesis: I _m-1.

T, n,—1

' Compound Interest

In case of compound interest, the interest is calculated on the amount of the

succeeding years, i.e., principal keeps changing every year.

Here interest on interest is also earned, thus money grow faster when

Compounding is done
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Notes:

(1331}
|

If P is the principal, n = number of years for which interest is calculated and
(R/100) is the rate of interest, then, the amount A after n years will be given
by:
A=P(1+i)"

In case of depreciation by diminishing balance method (WDV), if C = Cost of
the machinery, | = rate of depreciation per annum and n = effective life of the
machinery, then the depreciated value D after n years is :

D=C(1-3)
D is also known as the scrap value of the machinery.

Compound Interest thus would be calculated as follows:
Cl=d-P=P|(1+)"~1]

Depending upon the compounding style of interest rate, the effective formula
for calculating Amount would be as follows:

Half Yearly or Semi Annually Quarterly Monthly
A:P(1+1) A=P(1+ij A:P(HLJ
2 4 12
When differential interest rates are charged (i, i, i,... ... i), then:

A=P(1+i) (1+i2)(1+i3).T .......... (1+1))

Relationship between Cl and S
a) For the first year, Cl = SI, i.e. for the first year difference is zero.
b)  For two years, Cl - S| = Pi?

c)  For three years, Cl - SI = Pi2(i + 3)

A sum of money will double itself in approximately 72/r years (known as Rule
72), where r is the rate of interest per annum.

A sum of money will triple itself in approximately 114/r (known as Rule 114),
where r is the rate of interest per annum.

If a sum of money becomes “n” times in “t” years, then, it will become n™ times
in “mt” years.
Example: If sum of money doubles itself in 3 years, then it will be 8 times (23)

in 3x3 = 9 years at Cl.
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: Concept of Effective Rate of Interest

1.  When the compounding is done more than once a year, then, the net annual

rate of interest is found to be slightly higher than the given annual rate of

interest.

2. This new rate of interest is known as the effective rate of interest and the given

annual rate is called the nominal rate of interest.

3. Effective rate of interest is denoted by E and is given by the formula:

E={(1+i)'~1f x 100

Where “i” is rate of interest, converted monthly, quarterly, half yearly and n is

the number of conversion period per annum.

4. Effective rate of interest are particularly useful in making investment decisions

when various options are given with differential interest rates.

5.  Amongst various investment options, we shall choose that investment option,

where effective rate of interest is maximum.

| Concept of Present Value

Present Value is defined as the present worth of the money that would yield an

amount A after n years at a specified rate of interest i.

IfA=P(1+i)"

. P= PV = Principal =

1+5)"

or,PV=A(1+i) "

)

. Annuity is defined as a series of payments (usually equal) which are made at

regular intervals of time (usually a year).

. The period for which the payment continues is called the status or the term of

the annuity.
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. Unless otherwise stated, the first payment will fall due at the end of every

year. This is known as “Ordinary Annuity”.

. When the payment falls due at the beginning of every year, i.e., immediately,
it is called “Immediate Annuity”.

. When the status or term of the annuity is not fixed, i.e., the payment is to be
continued for an indefinite period, these are known as “Perpetual Annuity or

Perpetuity”.

. Hence forth, we shall maintain the following notation throughout. The regular

69

annual payment i.e., annuity = P, rate of interest = “i” and the period for which

payment is made = n (status or term of the annuity).

. The amount of the ordinary annuity is given by:

ﬁt:%{_(ﬁ-—i)"ﬁ}* -

. The amount of immediate annuity is obtained by muLiipLying amount obtained

for ordinary annﬁtg by (1 +); hence the formula becomes:

a P A—f?{ﬂﬂ)"—l}(lﬂ)

. Note:
1.  When half yearly or quarterly or monthly payment is “P’, in such a
case change “i” to i/2 or i/4 or i/12 and change “n” to 2n or 4n or 12n
respectively.

2. When half yearly, quarterly or monthly rate of interest is “i”, in such a case,
change P to P/2, P/4 or P/12 and change n to 2n or 4n or 12n respectively.

. The present value of an annuity payable over a period of n years is defined as
the sum of the present value of all the future payments.
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. The present value of an ordinary annuity is represented by V and given as

follows:

. If the term of the annuity is n years, then for evaluating the present value of

the immediate annuity, first calculate the present value of the annuity for (n-1)

years and then add to it the initial or first payment.

v=Lloe) ] ()

1

. Present value of the perpetual annuity is given by,
V = P/i

Important concepts related to CA Inter and CA Final

Financial Management

] svonsrns

It is the fund credited for a specified purpose by way of sequence of periodic payments

over a time period at a specified interest rate. Interest is compounded at the end of every

period. Size of the sinking fund deposit is computed from A = P.A(n, i) where A is the

amount to be saved, P the periodic payment, n the payment period.

) oo

Leasing is a financial arrangement under which the owner of the asset (lessor) allows the

user of the asset (lessee) to use the asset for a defined period of time(lease period) for a

consideration (lease rental) payable over a given period of time. This is a kind of taking an

asset on rent.

i | 3. Capital Expenditure (investment decision)

Capital expenditure means purchasing an asset (which results in outflows of money)

today in anticipation of benefits (cash inflow) which would flow across the life of the

investment. For taking investment decision we compare the present value of cash outflow

and present value of cash inflows. If present value of cash inflows is greater than present

value of cash outflows decision should be in the favour of investment.
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[« Valuationofbond -
A bond is a debt security in which the issuer owes the holder a debt and is obliged to

repay the principal and interest. Bonds are generally issued for a fixed term longer than

one year.

B Perpetuity

Perpetuity is an annuity in which the periodic payments or receipts begin on a fixed

date and continue indefinitely or perpetually. Fixed coupon payments on permanently

invested (irredeemable) sums of money are prime examples of perpetuities.

The formula for evaluating perpetuity is relatively straight forward. Two points which are

important to understand in this regard are:.

(@) The value of the perpetuity is finite because receipts that are anticipated far in the

future have extremely low present value (today’s value of the future cash flows).

(b) Additionally, because the principal is never repaid, there is no present value for the

principal.

Therefore, the price of perpetuity is simply the coupon amount over the appropriate

discount rate or yield.

Calculation of multi period perpetuity:

The formula for determining the present value of multi-period perpetuity is as follows:

R R R R & R R
(1+) (1+i) - (14i)

P\/A =
I VAUW=

Tas) &as)” i

Where:
R = the payment or receipt each period

i = the interest rate per payment or receipt period

‘ | 6. cCalculation of Growing Perpetuity

A stream of cash flows that grows at a constant rate forever is known as growing

perpetuity. The formula for determining the present value of growing perpetuity is as

follows:

R IR(1+g)‘R(1+g)2 . R(1+g)”

C(+i) (i)Y ()T (1)
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| 7. Net Present Value

Net present value = Present value of net cash inflow — Total net initial investment

Since it might be possible that some additional investment may also be required during

the life time of the project then appropriate formula shall be:

Net present value = Present value of cash inflow — Present value of cash outflow

The steps to calculate net present value are:-

1. Determine the net cash inflow in each year of the investment.

2. Select the desired rate of return or discounting rate or Weighted Average Cost of

Capital.

Find the discount factor for each year based on the desired rate of return selected.

Determine the present values of the net cash flows by multiplying the cash flows by

respective the discount factors of respective period called Present Value (PV) of Cash

flows

5. Total the amounts of all PVs of Cash Flows

Decision Rule:
If NPV > 0Accept the Proposal
If NPV < OReject the Proposal

‘ ' 8. Nominal Rate of Return

The nominal rate is the stated interest rate. If a bank pays 5% annually on a savings

account, then 5% is the nominal interest rate. So if you deposit ¥ 100 for 1 year, you will

receive ¥ 5 in interest.

However, that Rs. 5 will probably be worth less at the end of the year than it would have

been at the beginning. This is because inflation lowers the value of money. As goods,

services, and assets, such as real estate, rise in price.

The nominal interest rate is conceptually the simplest type of interest rate. It is quite

simply the stated interest rate of a given bond or loan. It is also defined as a stated

interest rate. This interest works according to the simple interest and does not take into

account the compounding periods.

Real Rate of Return: The real interest rate is so named because it states the “real” rate

that the lender or investor receives after inflation is factored in; that is, the interest rate

that exceeds the inflation rate.
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A comparison of real and nominal interest rates can therefore be summed up in this

equation:

Nominal Rate of Return - Inflation = Real Rate of Return

Nominal Interest Rate = Real Interest Rate + Inflation

‘ | 9. Compound Annual Growth Rate (CAGR)

Compound Annual Growth Rate (CAGR) is a business and investing specific term for

the smoothed annualized gain of an investment over a given time periodit is not an

accounting term, but remains widely used, particularly in growth industries or to compare

the growth rates of two investments because CAGR dampens the effect of volatility of

periodic returns that can render arithmetic means irrelevant. CAGR is often used to

describe the growth over a period of time of some element of the business, for example

revenue, units delivered, registered users, etc.

V(t ) Vet
Y tn)
V(t.)

A

CAGR (t, t )=

Where V( t,) = Beginning Period ; V(t ) = End Period
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SIMPLE INTEREST

1. Find rate of interest if the amount owed after 6 months is 2100, borrowed amount
being Rs. 2000.
(a) 10% (b) 8% (c) 9% d 11%

2. 46875 was lent out at Sl and at the end of 1 yr 8 months, total amount was 50000.
Find rate of int per annum?
(a) 2% (b) 4% (c) 6% (d) 8%

3.  Sum required to earn quarterly interest of 3600 at 18% p.a. is
(a) 50,000 (b) 60,000 (c) 80,000 (d) none

4. A sum of 3402 amounts to 6804 on 20 y?s. What sum will amount to 5200 in 6 yrs

at same rate?

(a) 3000 (b) 4000 © (€)5000 - (d)600

5. A bike s purchcgd byﬁalzir;g a down pc&nr]ent of 15000 and balance to be paid
alongwith interest at 5% p.a. for 2 yrs. Total amount paid is 28200. Find cash price
of the bike.

(@) 28000 (b) 26000 (c) 27000 (d) 25000
PAST EXAM QUESTIONS

6. The rate of simple interest on a sum of money is 6% p.a. for first 3 years, 8% p.a. for
the next five years and 10% p.a. for the period beyond 8 years. If the simple interest
accrued by the sum for a period for 10 years is ¥ 1,560. The sum is:

(a) ¥ 1,500 (b) ¥ 2,000 (c) ¥ 3,000 (d) % 5,000

7. Asum of money doubles itself in 10 years. The number of years it would treble itself

is :

(a) 25 years (b) 15 years (c) 20 years (d) none
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8. If a simple interest on a sum of money at 6% p.a. for 7 years is equal to twice of
simple interest on another sum for 9 years at 5% p.a. The ratio will be
(@) 2:15 (b) 7:15 (c)15:7 (d1:7

9. A sum of % 44,000 is divided into three parts such that the corresponding interest
earned after 2 years, 3 years and 6 years may be equal. If the rates of simple
interest are 6% p.a., 8% p.a. and 6% p.a. respectively, then the smallest part of the
sum will be :

(a) ¥ 4,000 (b) ¥ 8,000 (c) ¥ 10,000 (d) ¥ 12,000

COMPOUND INTEREST

10. Find present value of 10000 due in 2 yrs at 5% p.a. compound interest paid annually?
(a) 9050 (b) 9070 (c) 9080 (d) 9090

11. A machinery worth 10000 is depreciated at the rate of 10% p.a. for first 3 yrs. 8%

p.a. for next 2 yrs. Find its value after 5 yrs. - )
(a) 5170.25 (b) 7170.25 (c) 6170.25

7 (d) 8170.25

PAST EXAM QUESTIONS

12. The difference between the simple and compound interest on a certain sum for 3

year at 5% p.a. is ¥ 228.75. The compound interest on the sum for 2 years at 5%
p.a. is
(a) 3,175 (b) 3,075 (c) ¥ 3,275 (d)% 2,975

13. A person deposited ¥ 5000 in a bank. The deposit was left to accumulate at 6%
compounded quarterly for the first five years and at 8% compounded semi-annually
for the next eight years. The compound amount at the end of 13 years is:

(@) ¥12621.50 (b) T 12613.10 (c) ¥ 13613.10 (d) none

14. If compound interest on a sum for 2 years at 4% per annum is ¥ 102, then the
simple interest on the same sum for the same period at the same rate will be
(@) ¥ 99 (b) T 101 (c) ¥ 100 (d) X 95
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EFFECTIVE RATE OF INTEREST

15. Which is a better investment?
(i) 9% p.a. compounded half yrly.
(i) 9.23% p.a. S.I.
(a) (i) (b) (ii) (c) both (d) none

ANNUITY (FUTURE VALUE)

16. A company issued 10% cumulative debentures of Rs. 100 each, 5000 cumulative
debentures are to be redeemed with 10% of interest for 5 yrs. For this a Sinking
Fund is created and invested at 12% rate of C.I. Sum to be transferred every year to
sinking fund is -

(a) 805500 (b) 126834.64 (c) 207382  (d) 126755

17. A machine costing 5,20,000 with an estimated life of 25 years. A sinking fund is

created to replace it by new model at 25% higher cost after 25 years with a scrap

value realization of 25000. What amount should be set aside every year if sinking

fund investment at 3.5% C.I p.a.?

(@) 16000 (b) 16500 (c) 16050 (d) 16005

ANNUITY (PRESENT VALUE)

18. Present value of an annuity which pays 200 at the end of each 3 months for 10
years, assuming money to be worth 5% p.a. converted quarterly.
(a) 3809.20 (b) 3109.60 (c) 6265.38 (d) none

19. A man purchased house valued at 3,00,000 by making a payment of 2,00,000 at the
time of purchase and agreed to pay balance with interest at 12% p.a. compounded
half yearly in 20 equal half yearly installments. If first installment is paid after 6
months from the date of purchase then amount of each installment is
(a) 8719 (b) 8679 (c) 7719 (d) 8769
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PAST YEARS QUESTION

20. A company considering proposal of purchasing a machine either by, making full
payment of 4000 or by leasing it for four years at an annual rate of ¥1,250. Which

course of action is preferable, if the company can borrow money at 14% compounded

annually?

[Given: (1.14)* = 1.68896]
(a) Leasing is preferable (b) Should be Purchased
(c) No difference (d) None of these

Typical Sums related to Important Concepts
21. If the cost of capital be 12% per annum, then the net present value (in nearest *)
from the given cash flow is given as

Year 0 1 2 3
Operating profit (in lakh *) | (100) 60 40 50
(A) 31048 (B) 34185 - (©) 21048 (D) 24187
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PERMUTATION AND

COMBINATION

THEORY

J Permutation is defined as the arrangement of things by taking some or all at a time

. Permutation is order dependent

o Fundamental principle of counting;

If one operation can be performed in ‘m’ ways and another operation can be performed in

‘n’ ways, then the total number of ways in which both the operation can be performed will

be given by ‘m n’ ways

o Definition of Factorial ‘n’, i.e., n! or |7

Factorial n (n!) is defined as the continued product of first n natural numbers or first n

positivel integers and is expressedasn!=1x2x3x4....... ... X n

° I£= n><|n_—l=n><(n'1) ]n;= .......

. 1 =1 6! =720
2! =2 7! = 5040
3! =6 8! = 40320
4! = 24 9! = 362880
5! =120 10! =3628800

o Mathematical definition of Permutation (Repetition not allowed):

Total number of arrangements of ‘n’ different things taking “r” at a time will be given by

n
nPror P (n,r) =|n%r , where r <n.

Note:

e  Whenr =n, itis known as “all at a time”

e Whenr < n, itis known as “some at a time”

o r can never exceed n

* nandr must be positive integers
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° nE:n
° nP()zl
. "P=n!

. b= (n-1) = n!

n

e But npr a nP(r—l)

] Permutation or arrangements of ‘n’ different things in which few are alike (Repetition
not allowed)
The total number of arrangements of n different things in which p are alike and of one
kind, q are alike and a second kind, r are alike and yet of another kind and the rest are
different, will be given by [n

|Plalr

J Permutation when repetitions are allowed

The total number of arrangements of n things taken r at a time when each thing may

be repeated once, twice, thrice, ....... to r number of times will be given by n"

Rules for restricted Permutation

a)  Whenever the arrangements should begin or end or begin and end with a particular

letter or object keep the objects fixed at the respective places and arrange the rest.

b) When in the arrangement of n things, r things are together, the total arrangements

will be given by: (n —r+1)!r!

c)  When in the arrangements of n things, r things are together in a specified order, the

total arrangement will be given by (n —r +1)!

d) Total number of ways in which out of n things, r things are never together = total

ways — number of ways when they are always together, i.e., n!—(n —r+1)!r!

e) When the relative positions of few objects are to be kept unaltered it implies that the

objects can be interchanged or arranged in their respective place only.
f) In problemsinvolving re-arrangements always subtract 1 from the total arrangements.

g) When in the arrangement of n things, r alike things are together, then total

number of arrangements will be given by (n - r + 1)!
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Circular Permutation (When the things are arranged in a ring or circle)

. Total ways in which n things can be arranged in a ring or circle is |7—1

. Total ways in which n things can be arranged in a ring or circle with respect to any

object will be given by |n

L When the clockwise or anti clock wise position cannot be disqguised (for example:
arrangements of different flowers in garland or arrangement of different beads in a
necklace etc), in such a case the total number of circular arrangements will be given
by (n-1)!/2

Arrangements of digits

° There are 10 random digits: 0, 1, 2, 3,4,5,6,7 ,8,9

5 odd digits (1, 3, 5, 7, 9) and

o 5 even digits (0, 2, 4, 6, 8)

o Unless otherwise mentioned no number can start with ‘0’

. If there are Tr\’giffe}eht digits (0 is included) then the total number of n digit numbers
not beginning with 0 will be given by: |7 - |[n—1

o If there are n different digits (0 is included) and we are to form a number with r

different digits then the total number of r digit numbers not beginning with 0 will be
givenby: "P - ”_lPr_1
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CLASSWORK SECTION

n

Fundamental Principle of Counting

1. There are 26 stations on a railway line. How many different kinds of tickets of class

I must be printed in order that a passenger may go from any one station to another

by purchasing a ticket.

a) 65 b) 240 c) 650 d) 1300

Formula Pattern - nPr

2. "P,:"P, =3:1, then the value of n is:

a) 4 b) 5 c) 6 d 7

Alike Items — Repetition not allowed

3. INSTITUTION

a) 554499 b) 445588 c) 554400 d) None of the above

In how many ways the results of:

4. In how many ways can 3 persons enter into 4 hotels if (i) repetition is allowed, and

(ii) repetition is not allowed?

a) 34,34 b) 43,P(4,3)

c) 3%P(43) d) None of the above

Restricted Permutation

5.  How many words can be formed of the letters in the word COSTING, the vowels

being not separated?

a) 144 b) 1440 c) 1280 d) 2880
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All different words formed by the letters of the word BHARAT:

6. In how many different ways can the letters of the word “CONSTITUTION” be arranged?
How many of these will have the letter N both at the beginning and at the end?
a) 9979200, 151200 b) 9989920, 152150
c) 9979000, 151000 d) None of the above

Circular Permutation

7. In how many ways can 7 persons be arranged at a round table so that 2 particular

persons can be together?
a) 180 b) 240 c) 360 d) None of the above

8. In how many ways 8 stones of different colours be arranged on a ring? In how many
of these arrangements red and yellow beads being se?)arated?
a) 2520, 900 b) 2520, 1800
) 1800, 2520 "d) 1800, 1260

Problem Involving Digits

9. How many numErs ca?béformed with tihei digits 1, 2, 3, 4, 3, 2, 1, so that odd
digits are at odd places?
a) 18 by 19 c) 20 d) None

10. How many four digits numbers can be formed with the digits 3, 4, 5, 67 Find the sum

of all the numbers thus formed.
a) 24,1420 b) 24,1520 C) 24, 4742 d) 24, 119988

11. How many even numbers greater than 300 can be formed with the digits 1, 2, 3, 4
and 5 (no digit being repeated)?
a) 121 b) 111 c) 222 d) 124

Miscellaneous

12. How many ways can 3 boys and 5 girls be arranged in row so that no 2 boys are
together?
a) 14400 b) 604800 c) 2880 d) 28800
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13. One arrange 10 letters taken 7 at a time. In how many of these 3 particular letters
(i) always occur, and (ii) never occurs?
a) 720,30240 b) 30240, 5040
c) 5040, 5040 d) 176400, 5040

14. Find rank of word ‘ZENITH’
(a) 613 (b) 614 (c) 615 (d) 616
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COMBINATION

. Combination is the selection of different items from a given number of items

o Combination is order independent

° The total number of combinations or selections of r items from n different items will be

given by;

n
"C_orC(n,r)= # where r< n
lrx|n—r

] No arrangement (Permutation) is possible without selection (Combination) but selection

(Combination) process can take place independently

. Thus "C,.<"F, | except when r=0 or 1

. Relation between ", and " C,
« "P="Cx|r
"p

° —=|r
o L

7

° nclznljlzn

”anl,”])n:m

' Complementary Combination

* " C. =" Cn_r (Use this result, when” ~ '2—')
° If"C, =" C, then either

a. x=yor

b. x+y=nor

c. both the results can hold true simultaneously

° nCr +n Cr_l :n+1 Cr
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. "C, n-r+l
"C r

Application of combinations
Case 1:
Total number of straight lines that can be formed out of ‘n’ points on a plane when no three

of them are co-linear will be given by

Case 2:
Total number of triangles that can be formed out of these ‘n’ points is
Case 3:
Total Number of circles that can be formed out of these ‘n’ points is
_ A >
Case 4:
Total number of lines that can be formed with ‘n’ points when p of them are collinear will
be given
"C, -G +1
Case 5:

Total number of triangles tihﬂat can be formed with ‘n’ points when p of them are collinear
will be given by
n P
C3 - C3

Case 6:
The total number of points of intersection that can be obtained from ‘n’ straight lines are
"C, When,
i. No two of them are parallel and

ii. No three of them are concurrent

Case 7:
To find the number of diagonals in a polygon having ‘n’ sides
No of diagonals = " C2 —-n

Where "C, = total number of lines by joining 2 vertices in pairs and
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‘n’ number of sides = number of vertices

"C,—n

Case 8:
Total number of selections or combinations of ‘n’ different things taking one or more at a

time (i.e., at least 1) will be given by

"CH+"C 4 Gy +"C =2"-1

Case 9:
Combinations or selections of things which are alike.
Total number of combinations or selection of p, q, r items by taking one or more(atleast

one) will be given by, (p+1)(q+1)(r+1)-1

When p are alike and of one kind, q are alike and of a second kind and r are alike and of yet

of another kind.

Note:

Total number of selections of p alike, q alike and r different items by taking at least one will

be given by (p+1)(q+1)2"-1

Case 10: Division into groups

. The total number of ways in which (m+n) items can be divided into two distinct groups

containing m & n items respectively will be given by:

[m+n
||

. Total ways in which m+n+p items can be divided into 3 distinct groups containing m,

n & p items respectively will be given by,

m+n+p

mln|p
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Casei:
When m = n or m=n=p then 2m or 3m items can be equally distributed into two or

oo Lo
(I " (I

three distinct groups in,

T ways

Case ii:
When the identities of the groups are not distinct i.e, the groups are alike in such a
case 2m or 3m items can be distributed equally into 2 or 3 identified groups in

2m 1 3,

X X — ways

()" 2t (i3
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CLASSWORK SECTION

1. IfBC, + 2. BC, + BC, = C, what is the value of X?

a) 6 b) 9

c) Either a) or b) d) Both a) and b)

r

2. I1’,.—c"=%?="w| e =% then find the value of n and r?

r r+1

a) 35,7 b) 53,8 c) 35,8 d) 19,4

“n” different things, “r” to be selected (r < n) — With Restrictions

3. The question paper on Mathematics and Statistics contains 10 questions divided

into two groups of 5 questions each. In how many ways can an examinee select 6

questions taking at least two questions from each group?

a. 200 b. 150 c. 100 d. 250

“n” different things, any number can be selected at a time

4. In how many ways a man can invite 5 friends to a dinner so that two or more of

them remain present?

a. 24 b. 25 c. 26 d. 32

A man has 5 German, 4 Spanish and 3 French friends. Find:

5. A Supreme Court Bench consists of five judges. In how many ways the bench can

give a decision in majority?

a. 16 b. 15 c. 31 d. 32
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Application of Combination in Geometry

6. Find the number of straight lines formed by joining 10 different points on a plane,
no three of them being collinear (with the exception of 4 points which are collinear).
a. 41 b. 45 c. 39 d. 40

7.  Find the number of triangles formed by joining 10 different points on a plane, no
three of them being collinear (with the exception of 4 points which are collinear).

a. 120 b. 116 c. 121 d. 126

8. A polygon has 44 diagonals. Find the number of its sides.
a. 10 b. 11 c. 12 d. 14

How many selections can be made by taking any letters from the words

9. A person has in his bag 14 notes of Rs. 107eac7h,79n(£siofi Rs. 5 each, 4 notes of Rs.

2 each and 7 notes of Re. 1 each. In how many different ways can he contribute to

a charitable fund?
a) 3000 b) 6000 c¢) 5999 d) 2999

Division into Groups —Eitﬁer c]istinct or, alikzi .

10. Divide 12 items in two gric;ups so that each containing 8 and 4 items.

a) 12! b) 12!
81 418!
c) 8141 d) None of the above
12!
Mixed Bag

11. In how many ways can the letters of the word FORECAST taken 3 at a time and the
word MILKY taken 2 at a time be arranged?
a) 62700 b) 67000 c) 68720 d) 67200

12. How many different factors can 2160 have?
a) 40 b) 39 c) 37 d) 45
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SEQUENCE AND SERIES

J A sequence is defined as an array of numbers in such a manner so that there is a similarity

in a given array, which enables us to determine the term or terms preceding or succeeding

to such an array.

o A sequence can be categorized into 3 parts:

a) Arithmetic Progression

b) Geometric Progression

c¢) Harmonic Progression

E S

Arithmetic Progression Geometric Progression
Definition Series which increases or Series which increases or
decreases by a fixed quantity |decreases by a fixed proportion
First Term a a
Constant Common Difference =d Common Ratio =r
Last Term I=t,=a+(n-1d I=t, =ar""
n n
—-r
n n
Sn=§(a+l) S, = ::i when r > 1
J If three numbers are in G.P., their Logarithms are always in A.P.
Infinite GP Series
2 3 a .
atrar+ar-+ar’ + ..o a=_— given |r|<1
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Sum of Natural Numbers:

PR ZEED R A e e =%n(n+l)(2n+l)

: B 112(n+1)2

4

Dl =r+2+3 + +n :[n(nﬂ)}
...... >

Harmonic Progression(H.P)

. Three numbers are in H.P, If their reciprocals are in A.P

L
3 ¢ arein A.P.

Q|=

. a,b,c are in H.P, if

. H.P fails when one of the terms of the A. P is Zeria.

¢ of HP= L. @ L
t, of the crresponding A.P

Concept of A.M-; G:M_and H.Mi

Ifa &b aTeZmy uhequdl real positive numbers then,

A.M(A) G.M(G) H.M(H)
Definition a+b +Jab 2ab
2 a+b
Relation o A> G> H
i) Ax H =G’

Things to remember

J The ratio of the sum of X number of A.Ms to the sum of Y number of A.Ms is always X : Y
J Two numbers can have more than one A.M/G.M/H.M

o A.Ms/G.Ms/ H.Ms are also the members of A.P/G.P/ H.P
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ARITHMETIC PROGRESSION

Choose the most appropriate option (a), (b), (c) or (d).

1. The at term of an AP is b and bt" term is a. Then cth term of it is
(a) a+b+c (b)b +a - 2c
(c) a+b+c/2 (da+b-c

2. Third term of an AP is 8 and the 17th term is 51/2. The 23rd term is
(a) 37 (b) 33 (c) 41 (d) 31
3. The n* term of the series whose sum to n terms 3n? + 2n is
(@) 3n-1 (b) 8n-2 7(c) - ¥ (d) none of these

4. The sum of all numbers between 400 and 900 which are divisible by 13 is

(@) 22504 (b) 29405 (025402 (d) 25350

5. The 4 arithmeticimieanis between - 2 and 23 are

(@ 3,13,8,18 (b) 18,3, 8, 13

(c) 3,8, 13,18 \ (d) none of these

6. The rt"term of AP is (3r — 1)/6. The sum of first p terms of the series is

(@) n(Bp + 1) (b) (p/12) (3p + 1)
(c) (p/12)(3p - 1) (d) none of these
PAST YEARS QUESTIONS

7. On 1st January every year a person buys national saving certificates of value
exceeding that of his last years purchase by Rs. 100. After 10 years he finds that
the total value of the certificates purchased by him is Rs. 54500. Find the value of
certificates purchased by him in the first year
(a) 6000 (b) 4000 (c) 5000 (d) 5500
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8.

9.

(a) 13:16 (b) 17:23 (c) 14 : 17 (d)15:19

If in an AP, Tn represent nthtermt :t =5:7thent :t =

If sum of 3 arithmetic means between ‘a’ and 22 is 42 then ‘a’ =
(a) 14 (b) 11 (c) 10 (d) 6

GEOMETRIC PROGRESSION

10.

11.

12.

13.

14.

15.

If x, y, zare in GP, and xyz = 27/8. The value of y is
(a) 3/2 (b) 2/3 (c) 2/5 (d) none of these

CA FOUNDATION - MATHEMATICS

A ball is dropped from a height of 48 m and rebounds two third of the distance

it falls. It continued to fall and rebound in this way, how far will it travel before

coming to rest
(@) 240 m (b) 260 m (c) 380 m (d) none

If x, y, z are pth, gth and rth terms of a GP then the value of x3" y™P zP-4 js

(@) O (b) 1 (c) -1 7 (d) none of these
—  — 1

If the pth term of the series 16,8, 4, ... . is 17 The value of p is
- — - —- = 2

(a) 25 (b) 22 (c) 23 (d) none of these

. . 111 .
Given x, y, zare in GP, x? = y4 = z° then —,—,— arein
P go

(a) AP (b) GP
(c) Both AP and GP (d) none of these

The value of S = 2/3 + 5/9 + 2/27 + 5/81 + . . .. to infinite terms is
(a) 11/8 (b) 8/11 (c) 3/11 (d) none of these

PAST YEARS QUESTIONS

16.

1 1
If G be geometric mean between a and b then the value of 2 _ 2 * G2 _ p2
equal to
(@) G? (b) 3G? (c) 1/G? (d) 2/G?
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17. A GP (Geometric Progression) consists of 2n terms. If the sum of the terms occupying
the odd places is S, and that of the terms in even places is S,. The common ratio of

the progression is

52 31
(@) n (b) 2S, (€ 3 (d) 3
1 2
SPECIAL SERIES
18. Sum of ‘n’ terms whose t_is n? + 2"
(a) n(n+1)6(2n+1) + 2(2” _ 1) (b) (n+1)(2n+1) +202"—1)
2
(0 "+ 22 - 1) (d) None
MIXED BAG

19. If the sum of p terms of an AP is same as the sum of its g terms, then the sum of the

first (p + q) terms is:

a) O b) p+q - q p—iqiiﬁﬂ d) None of the above

20. 300 trees are planted in-a regular patte;n 7in rows in the shape of an isosceles

triangle, the numbers in the successive rows diminishing by one from the base to the

apex. How many trees are there in the row, which forms the base of the triangle
a) 30 b) 21 c) 27 d) 24

21. If the sums of n, 2n and 3n terms of an AP be S, S, and S, respectively, then show
that s, = ?
a) 3(5,-5S) b) (5,-5S) c 2(5,-5)) d) 3(5,+5S)

22. 313+ 323 +333+ .. +50
a) 2010000 b) 3025000 c) 2870000 d) 1409400

23. The sum of the first three terms of a G.P. is to the sum of the first six terms as

125:152. Find the common ratio of the G.P.
a. 0.40 b. 0.50 c. 0.75 d. 0.60
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24. The first, tenth and twenty-eighth term of an AP are three successive terms of a GP.
Find the common ratio of the GP. given that the sum of the first 28 terms of the AP
is 210, find its first term.
a. 2,2 b. 2,3 c. 3,2 d. -3,2

4 b

25. If a?, b?, c? arein AP, the b+c’c+a’a+b arein:
a. Geometric Progression c. Both a) and b) above
b. Arithmetic Progression d. None of the above

26. Ifa, b, carein GP and x, y be the arithmetic means between a, b and b, c respectively,
then which of the following/s is/are true?

£+£:2 b l+l:£
(@ $*5 (b) T*3=5
(c) Both a) and b) above (d) Neither a) nor b) is true
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CA FOUNDATION - MATHEMATICS

SET

AND FUNCTIONS

THEORY RELATION

O
ofe

| SET THEORY RELATIONS

STANDARD NOTATIONS

1) U = OR (Union)

2) N = and (Intersection)
3) = = Implies

4) e = belongs to

5 ¢« = does not belong to
6) WV x = for all x

7) = such that

8) / = such that

9) < = Subset OR Proper Subset.
M) « = (not a proper subset)
12) o = (Superset)

13) ~ = (Difference)

14) Sor{} =

(nullset)

15) UorS =

(Universal set)

N

. SET THEORY ( Concepts)

A set is a collection of well-defined and distinct object. The objects are called the elements

of the set.

Sets are denoted by A, B, C, D etc and the elements are kept within brackets.

eg A={a,b,c,d}

A={1,2, 3,4}

3. METHOD OF DESIGNATING A SET

i ROSTER METHOD / TABULAR METHOD / ENUMERATION METHOD

ii. PROPERTY METHOD / SELECTOR METHOD / RULE METHOD/SET BUILDER

NOTATION.
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1)  Under Roster or Enumeration method the set is defined by listing all the
elements.
e.gA={aq,e,i, o, u}
2)  Under Property Method the sets are indicated by their common characteristics
which an object must possess in order to its elements.

e.g. A={x:xis avowel}

TYPES OF SETS

1) A setis said to be finite when the elements can be exhausted by counting.
A ={4,5,6}

2) A setis said to be infinite when its elements can not be exhausted by counting.
Eg.A={1,2,3.......... }

3) SINGLETON SET : A set which has only 1 element is called Singleton set
e.gA={2}

3. A FEW STANDARD INFINITE SETS

1. I" = Sets of Positive integers =N = Set of natural numbers
={1,2,3...T B o

2 W = Set of whole nos. V&
={0, 1, 2..... } 7 NY

3 I" = Sets of Negative iﬁtegers
={-1,-2,-3.....}

4. I =Set of Integers
={0, +1, +2, £3......... }
5. Q = Sets of Rational nos.
6. R =Set of real nos
. NULL SET / EMPTY SET / VOID SET
It is a set having no element in it. It is denoted by & or { }

A ={x: x is a real no. whose square is negative}

4. EQUAL SETS
Two sets are said to be equal if all the elements of A belong to B and all the elements of B
belong to A
A={S, TR, A, N, D}
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B={S,T,A N,D, A R,D}
Note : Order of arrangement or repetition of elements does not affect the property of

equality.

5. EQUIVALENT SETS
If the total no. of elements of one set is equal to the total no. of elements of another set,

then the two sets are said to be equivalent. The elements may or may not be same always.

A={1’ 2, 3’ 4}
B={b, |, u,e}
A=B

6. SUB SET

If each element of set A is an element of set B, then A is said to be a subset of B or A is

contained in B or B is the Superset of A.

Symbolically, A< B

If a set has n elements than the number of subset are 2" .
eg.IfA={1, 2, 3}
then the subsets of A are &, {1}, {2}, {3}, {1,2}, {1,3}, {2,3}, {1,2,3}

Therefore the total number of subsets are 23 =8

Note 1. : If a set has n elements then

i.  TOTAL NUMBER OF SUBSETS = 2"
ii. TOTAL NUMBER OF NON- EMPTY SUBSETS = 2" — 1
ii. TOTAL NUMBER OF PROPER SUBSETS = 2" — 1

iv.. . TOTAL NUMBER OF NON- EMPTY PROPER SUBSETS = 2" -2

Note 2.: i. Every setis a subset of itself
ii. ®@is asubset of every set
iii. In subset element may be equal
ivv. fAcBandBcA A=B

7. PROPER SUB SET
If each element of set A is an element of set B but there is atleast 1 element in B which is
not in A, in such a case A is said to be proper subset of B and is symbolically denoted by :
A c B : for example, A={1,2,3}
To the above e. g. the proper subsets of A are {1}, {2}, {3}, {1,2}, {1,3}, {2,3} & T

{1,2,3} is the improper subset because all the element are equal.
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8. UNIVERSAL SET (U \S)
Universal set or the universe is the set which contains all the elements under investigation
in a particular content.
Eg.U={1, 2, 3,4, 5}
A={2, 3}
B={1, 3, 5}
C={4, 5}, etc
Here A, B, C are all subsets of U.

9. POWER SET
It is defined as the set of all possible subsets in a particular investigations. If a set contains
n elements, its power set will contain 2" elements.
A ={2, 3, 4} Total elements in the Power set will be 23 =8
[ there are 3 elements in set A] B
P(A) =1{2, {2}, {3}, {4}, {2,3}, {2, 4}, {3, 4}, {2,3,4}}

e.g. The power set of A contains 128 elements. Find the no. of: elements in set A Let there

be n elements in Set A
. 2"=128
Or 2" =27
Orn=7.SetA E 7 ele;engsi

10. CARDINAL NO. IN A SET: n(A)
If a set A contains “X” no. of elements, then the cardinal no. in set A will be given by:
n(A) = x.
e.g.A{2, 3,4, 5}
n(A) =4

SET OPERATIONS

1. UNION OR JOIN OF 2 SETS
If A & B are 2 sets then the Union or Join of 2 sets is defined as, the set of all elements
which belong either to A or to B or to both A & B.
Symbolically AUB={x:xeAorxeB}
NOTE : Here ‘UNION’ = or
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e.g
A={1,2,3,4,5:B={23,5,6,7}

AuB= {1,2,3,4,5,6,7}

2. INTERSECTION OF 2 SETS
If A & B are 2 sets, then the intersection of the sets A & B is the set of those elements which

belong to both A & B and is denoted by A ~ B. -~

Symbolically, o~ .y
AnB={ x:xe Aand xe B}
A={1,2,3,4 B=(3, 4 5
ANnB={3,4}

3. DISJOINT SETS
2 Sets are said to be disjoint when they have no elements in common i.e. their intersection

is a Null Set.

A B

AnB=9¢
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e.g. IfFA={1,3,5}B={2, 4} then AnB =0

therefore A & B are disjoints sets.

4. COMPLEMENT OR NEGATION SET

%

If U be the universal set and A be its subset, then the complement of set A in relation to U

is the set whose element belong to U and not to A. This is denoted by :
Aor A orAc=(U-A)

therefore Ac={x:xecU and x ¢ A}

A={2,3,5,7)

B={1,2,9, 10}
AS={1,4,6,8,9,10}
BC=(4,3,57,6,8

5. DIFFERENCE OF 2 SETS
A-B={x:xecAandx¢B} Or

A-B A 4 B
B-A={x:xeBandxgA} %

Or

B~A

e.g.A={1,2 3,4, 5}
B={3,5,6,7}
A-B={1,2,4andB-A={6,7}

6. CARTESIAN PRODUCT OF 2 SETS
If A and B are 2 sets, then the set of all ordered pairs (x, y) such that x A and y B is called
Cartesian Product of A & B and it is denoted by A x B ( read an A “cross” B)
Symbolically, AxB={(x,y): xcAandy < B}
A={1,2}B=(3,4,7}
AxB={(1,3),(1,4),(1,7),(2,3),(2,4),(2,7)}
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BxA={(31),(32),(4,1),(4,2),(7,1),(7, 2)}
AxB =BxAbutAXB =B x A sincen (A xB)
=n(BxA)

Note :1. If n(A) = m and n(B) = n then the total number of elementsin AxB=mxn

2. The total number of subsets of A x B = 2™"

Notes: 1. @' =
2. U =
3. (A°)° =
4. AUA =
5 An A =

S C > s C

6. AcBthenB cA
7. Aug = A
8. Ang¢g = ¢
9. AulU = U
1

0. AnU = A

PARTITIONING OF SETS

Case 1

. : A 1. A-BorAnBC orAbutnotB=n(A)-n(A N B)
T 2. (AnB)or(AandB)
“ 3. B-AorAcnBorBbutnotA=n(B)-n(A N B)
e 3 4. ACnBCorneitherAnorBorn(Au B)Corn(U)
-n(AuB)
U 5. n(AuB)=n(A)+n(B)-n(AnB)
A-B B-A
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Case 2
1. (An Bn Q)
U 2. nAnBNC®)=n(AnB)-n(An BN C)
8 3. n(An B°nNC)=n(ANnC)-n(An BN C)
A 4. n(A°~nBNnC)=n(BNC)-n(An BN C)
‘Vh 5. nAn B®n C¢ =n(A) —n(AnB) -
NANC)+n(An BN C)
‘ 6. n(A°n B n C% =nB)-nAnB)-
NBNC)+n(An BN C)
7. n(A°n B nC)=n(C)—n(AnNnC) -
nBNC)+n(An BN C)
8. Nn(A°n B°nC%=n(AuBuUC)t=n(U)
-n(AuBuUC)
9. n(AuUBUC)=Nn(A)+n(B)+n(C)-n(An
B)-nBn C)-n(AnC)+n(An Bn C)
Notes : ol Q@ 1 ZL%

a) (2), (3), (4) are cases where only 2 items of the 3 ureit;ﬂ;ein at a time.

b) (5), (6), (7) are cases where only 1 igem of the 3'is taken at a time

c) (8)is the case where no item of the 3 areitc;ken.

d) (1) is the case wher:e all the item;&r; taken i.e. the common part to all the 3.

LAWS

ASSOCIATIVE LAW

(@) AuBuC)=(AuB)uC
(b) An(BnC)=(AnB)nC

DISTRIBUTIVE LAW
@) AnBUC)=(ANnB)U(ANC)
(b) AuBNnC)=(AuB)n(AuUQC)

DEMORGAN’S LAW
(a) (AUB)c=ACA BC
(b) (A~ B)C =AU BC
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DEMORGAN’S LAW ON DIFFERENCE OF SETS
(a) A—(BuC)=(A-B)n (A-C)
(b) A—(Bn C)=(A-B)uU (A-C)

CARTESIAN PRODUCT
(@) Ax(BuC)=(AxB)u (AxC)
(b) Ax(B-C)=(AxB)-(AxC)

RELATIONS
1. If A and B are two non empty sets, then any sub-set of A x B is called a relation from
A to B. If R is a relation, then, R < A x B.

2. A={1,2,3,5B={2, 4}
Then, Ax B ={(1, 2), (1, 4), (2, 2), (2, 4), (3, 4), (3, 2), (5, 2), (5, 4)}

3. If we consider the relation ‘is less than’ then the set of all ordered pairs Rin

A x B, where

(i) R={(1,2),(1,4),(2,4),(3,4)} ={(x;y): xe A, Y& B, XRY}

(ii) Let A;L 2, ;4 ........ 32) R be the relation “one fourth of A”

R={(1,4),(2,8),(3, 12),(4, 16), (5, 20), (6, 24), (7, 28), (8, 32)}

4. Number of Relation
If A and B are 2 sets containing m and n items respectively, then A x B will have mn ordered

pairs, Total number of subsets of mn ordered pairs = 2™

Since each relation is subset of A x B.
.. Total Relation = 2™

e.g.if n(A) =4,n(B) =2

Total relations = 28 = 256.

5. Domain and Range of Relation
If A and B are 2 non-empty sets and R be the relation, then the set of first element in the
ordered pair (X, y) is called the Domain of the relation and the set of second elements in
the ordered pair is called the Range of the relation.
eg.:A={1,3,4,57}
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B=(2,4,6,8)
And R is the relation ‘is one less than’ from
A to B, then
R={(1,2),(3,4),(5,6),(7,8)}
Domain of R={1, 3, 5, 7}
Range of R = (2, 4, 6, 8}
Co-domain of R = (2, 4, 6, 8}

Range = Co-domain

TYPES OF RELATIONS
1. Note : A relation R in set A is a subset of A x A

2. Avrelation Rin set A is said to be “Reflexive”, if (a, a) eR, forallae A
where ‘a’ is the element of set A -
e.g.: A={2, 4,7} then the relation R =
{(2, 2), (4, 4), (7, 7)} is reflexive.

3. Avrelation Rin set A is called “Symmetric”
if (a, b) eR, then (b,a) cR.
e.g. A={2, 4,7) » v
R=1{(2,4), (4,2),(2,7), (7, 2)}isa

symmetric relation.

4. Arrelative R in Set A is called “Transitive” relation if (a, b), (b, c) R, then (a, c) eR
e.g.:R={(2, 4), (4,7), (2, 7)} is transitive

5. Arelation which is reflexive, symmetric and transitive is called an “Equivalence” relation.

Note :
1.  Inverse of Equivalence relation is also an Equivalence relation.

2. Intersection of two Equivalence relation is also Equivalence relation.

Inverse Relation
Let, R be the relation from set A to B, then the inverse relation of R is denoted by R is a
relation from B to A.
- If Ris a subset of A x B.
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R is a subset of B x A which consists of all the ordered pairs which when reversed belongs
to R.
eg.A=(2,3,5,7),B=(4,6,9,10, 11)
R be the relation “is a divisior of” from A to B
then, R ={(2, 4), (2, 6), (2, 10), (3, 6), (3, 9), (5, 10)}
~.R'is a relation from B to A will be given by;
R in this relation “is divisible by”
Domain of R ={4, 6, 10, 9} = Range of R
Range of R' ={2, 3, 5) = Domain of R
Note :
D (R") =R (R)
R (R") = D(R)

FUNCTIONS

1. If A and B are 2 non-empty sets then, function is a rule or correspondence which

associates every element ‘X’ of A to a unique element of Y’ in B.

2. Symbolically we expressitasf: A—>B

Note :

1. Set from which it is define?is ;c;lled domain i.;. get A

2. Set to which it is diealediisrcalled co-domain i.e. Set B

3. The set of imagesralze the range:s of the function, Range < Co-domain

Types of Functions

! ! )

One - One (Injective) Many - One One - Many
(does not exist)
A B
|/ i
| I\
Each Element in A At least two elements in A
has only one image has the same image in B
in B and each and at least one element in
element in B has B, has more than one pre-image in A

one pre-image in A
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v

Onto Function Into Function
(Surjective Function) Range ¢ co-domain
Range = co-domain A B

A B

There should be
at least one
element in Set B

I
|

¢ which has no pre-
One Many image-in-A
one-onto one-onto
(Bijective
Function)

B

i

__Domain :{-1,1,-2,2}
Co-Domain : {1, 2, 3, 4, 5}
r— LV A Range {1, 4)
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a A

(For Q. No. 1 to 6)
IfA={a,b,c,d e}; B={qa,ei,o,ut andC={m,n,0,p,q,rs,t u

1. If A and B are two sets containing 4 and 7 distinct elements respectively, find the
minimum possible number and maximum possible number of elements AUB.
a) 5,10 b) 4,12 o 7,11 d) 8,13

2. IfA={1,2,3} B={3,4},and C={4,5,6}then (AxB)"N(BxC)isequalto:
a {} b) {(3, 4)}
c) {(2,3),(3,2), (3, 4) d) None of the above

3. The number of non - empty subsets of the set {8, 9, 10, 11, 15} is :
a) 32 b) 31 c 30 d) 33

4. Two finite sets have p and g number of elements. The total number of subsets of the

first set is eight times the total number of subsets of the second set. Find the value

ofp-gq. B
a) 2 by 3 c) 4 d) None of the above

5. In a class of 65 studentg, 35 students have taken Mathematics, 40 have taken
Statistics. Find the no. of students who have taken both. Find the no. of students
who have taken Mathematics but not Statistics. (Assume that every student has to
take atleast one of the two subjects.)

(a) 10, 25 (b) 10, 10 (c) 10, 20 (d) 10, 30

6. Ina City, there are three daily newspaper published X, Y, Z. 65% of the people of
the city read X, 54% read Y, 45% read Z, 38% read X and Y, 32% read Y and Z, 28%
read X and Z. 12% do not read any of the three papers. If 10,00,000 person live in
the city. Find the number of persons who read all the three newspaper.

(a) 220000 (b) 230000 (c) 120000 (d) 200000
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7. IfA={q, b, c d}tand B={p, q, r, s} then which of the following are relations from A to B?
a) R1=A{(a, p), (b, r),(c, sk}
b) R2 ={(q, b), (c, s),(d, r)}
cd R3={(aq,p), (b,r)lc s, q)}
d) R4 ={(q,p), (b, s),(s, blq, a)}

8. IfA={1,3,5 7tand B ={2, 4, 6, 8, 10} and R = {(1, 8), (3, 6), (5, 2), (1, 4)} be a
relation from A to B, then Dom(R) = ?
a) {1, 5} b) {1,3,5} ¢ (3,5} d) None of the above

9. Inthe above question, what is the Range (R)?
a) {1, 3, 5} b) (8,6, 2, 4} < (2, 4,6} d) None of the above
10. What can be said about the relation R = {(a, a), (a, b),?a, c),(b, b), (b, ¢), (c, a), (c, b),
(c, ¢)} defined on Set A = {q, b, c}?
a) Reflexive, Symmetric, Transitive

b) Non Reflexive, Symmetric, Transitive

c) Reflexive, Symmetric, Non Transitive

d) Reflexive, Non-Symmetric, Non Transitive

11. Find in each cas; tﬁe tg/pe of relatic;n; )
A={1, 2,3} &4
R, ={(1,1), (2,2), (3,3,), (1, 2)}
R, ={(1,1), (2,2), (1,2,), (2, 1)}
R, =4(1,1), (2,2), (3,3,), (1, 2), (2,1), (2, 3)(3,2)}
R, = {(1,1), (2,3), (3,2,
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1. The domain and range of {(x, y) : y = x?} where x, y e R is

(a) (reals, natural numbers) (b) (reals, positive reals including zero)

(c) (reals, reals) (d) none of these

2. Iff(x) = 1/1 - x and g(x) = (x = 1)/x, than fog(x) is

(a) x (b) 1/x

(c) -x (d) none of these

3. Theinverse h™ when h(x) = log,, x is

(a) log,, x (b) 10~

(c) log,, (1/x) (d) none of these
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LIMITS & CONTINUITY

Limits (THEORY)

Type I

LI _f@

Lfw=r@  H0 e O

Type I1

f@) | |
xgﬁ;g—x) & g(a)=0, then cancel the common terms from numerator and denominator using

algebraic treatments.

£L) Y AT nla)
The reduced form would be; Lt -~ = 27272
e g(x) xag(x)  gla)

Type III

L f

= g(x) , Divide numerator and denominator by the highest power of x, and then put

1/x = 0.

-
=38l Type IV(Standard Limits)
e’ —1 e —1 em =1
° Lt =1 Lt =m Lt =1
x—0 X x—0 X -0 mx
1 a™—1 a™—1
. Lt =log,a Lt =m.log,a Lt =log, a
x—0 X x—0 X =0 mx
1 1 AN 1 (1 N\ 1 (1 4 N\
1021 — X 1021 — mx 1021 —mx
x—0 X x—0 X x—0 mx
n n n n n—1
X —a P X —a n.a [(——
° Lt =na""’ Lt = =—.a

m

m m—
i=2d X —g =20 X —g m.a m

aY

. Lt (1+

1
X—>0 X

Jx =e Lt (1+—J =e!
X X

° Lt (1+x)i =e¢; Lt (1+x)§ =e; Lt0(1+ax))lc =e

x—0
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CLASSWORK SECTION

Jx =3
1. xlitg x-9
a) 1/6 b) 1/5 c)1/9 d) 1/7
2 L X7 —2x5 +1

x>1X3—3x2+2

a) o b) 1 )2 d) 4

Type — III — Limits, When the variable tends to Infinity

14 Oy 2\(D 4\
(1+2x2)(3=x%)

3. x> (1+X2)(5+x4)
a) -2 b) 2 a1l d) -1
12+22T32+ ‘rv2
4 xl:)tco x3
1 1 1 2

: i'.ﬂ

Type — IV - Definition

For each of the following functions (from Q No. 20 to25),evaluate the following limit:

Lo feh) - 1(x)

h-0 h
f(x) = &
5. f(x) 7=
1 ~1 1
a) NP b) . ) . d) None of the above
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Type — V - Standard Limits

Ly &2 =1
x—>0 X

a)1 b) 2 c -1 d) -2

ax Px
e —e
7. Lt ———

x—>0 X

aja+f bya. A c)o-p d) None of the above

Lp 6% =3 -2%+1
x—>0 x2

a) log_3 + log 2 b) log 3 - log 2
c) log 6 d)tog, 3 . tog. 2 -

i) n.x"? = jnaant? —k)art 0) n.an?

(x+6)
X+6
10. Lt (x+1)

a)e b) e? c) e? d) e°

2+bx-2
11, B EE25=3 finda &b
a) 1,1 b) 1, 2 1,3 d) 1, 4
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B CONCEPT OF CONTINUITY OF A
FUNCTION

A function f (x) is said to be Continuous at a particular point, x =a , if it satisfy the

following conditions:

lim f(x) = lim f(x) = f(a)
1 x—a'd 1

X—>a

Left hand = Right hand =Functional

Limit (LHL) Limit (RHL) Value

Notel: Equality of RHL and LHL is treated as a condition for existence of limit i.e, Limit

of a function will exist if LHL=RHL

Note2: For Continuity, equality of the functional value at that point is also necessary.

Note3: For all Continuous functions, limit must exist, but existence of limit, is not a

sufficient condition for continuity of a function.

Notes4: Sum, difference , product and quotient of all continuous functions are always

continuous.

Note5: ALl polynomials are continuous.

£(x)

A

Note6: If a given function is of the form % , where both f (x) and g(x) are polynomials

in x, it will be everywhere continuous except at the points at which it is

undefined i.e; points of discontinuity of such functions are the points where g(x) =0.

Example: In each of the following cases, discuss continuity of the functions at x=5

. x> =25
L
AT D
x1—25 2x
Solution: LHL= lim =lim===2x5=10
x5 x—5 x5
x =25

RHL= lim

x=>5" X—=) X=>D T
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25=25 0 -
f)= 53 —6(undlflned)

since,LHL = RHL # f (5), f (x)is discontinuous atx = 5,although the limit has
existed.

2_
o 25,when X#5

i) flo)=

=10, when x=5
Solution: LHL=10=RHL taken from(i)
Given, f (5) =10 since, LHL=RHL= f (5), f (x) is continuous at x = 5

X
,when x#5

i) f)=

2_
x_

=2, when x =5

Solution: LHL=RHL=10 taken from(ii) o & 0
Given , f (5) = 2 since, LHL=RHLs f (5), f(x) is discontinuous at x = 5

Example 2: Find the points of discontinuity of the function, ()= 22
xamptie £: FIn eBOESQ Iscon InuL)fg e runction, (x2—5x+6)

Solution: The given function will be continuous at all points, except at the points at

which it is undefined i.e the points at which its denominator is 0. (x?-5x + 6) = 0

Points of discontinuity are 2 and 3 =(x-2) (x-3)=0

=x=2,3

WORKING CODES for Q. No. 1 to 18

Mark C : if function is continuous at the given point

Mark D : if function is discontinuous at the given point

Mark X : if nothing can be said about the continuity of the function at the given point

Mark Y : if function is neither continuous nor discontinuous at the given point
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CLASSWORK SECTION

12. f(x) ={ ST Check continuity x =1
L 2x+hx<]
a)C b) X c)D dyY
x2,x>2\
13. f(x) = 4,x=2 p Check continuity atx =2
2x,x<2)
a) C b) D c) X d)Y
o)
3+2x,—§£x<0\
14, f(x) =3-2x,0<x< 3 | Check continuity at x = %
2 2
=3-2x,x 2 Bl
2 J
a) C b) D c) X d) Y
3x*=4x
15. f(x) = — 1
a) 1 b) 1 c) -1 d) None of the above
Ex+1 x<i
16. Given f(x) j:3—ax2,x>1 , for what value of a, will f(x) be continuous at x = 1?

L

a) 2 b) 1 c)8 d) 6
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BASIC CONCEPTS OF DIFFERENTIAL AND

INTEGRAL CALCULUS

DIFFERENTIAL CALCULUS

THEORY

Let y = f(x) be a continuous function. Then, the value of y depends upon the value of x and it

changes with a change in the value of x. We use the word increment to denote a small change,

i.e., increase or decrease in the values of x and y.

Let Ay be an increment in y corresponding to an increment Ax in x.

. This limit, if it exists finitely, is called the derivative or differential

X h—0 7

=

coefficient of y = f(x) with respect to x and is denoted by :;—y or f'(x) or y, . The process of

finding the derivative is known as differentiation.

‘7 Standard Derivatives

u d n _ n—1 d _ d d 1 n
—x" =nx —()=0 —x= ——=-
- dx dx dx dx x" xn+1
d o 41 d .
dcx X dx 2x dx Jx 2xx Ee -
| iemx =m.e™ —a* =.a".log,a ia””‘ =m.a™.log,a 1 _1
dx * I ’ ’ ge dx * ' ge a OgeX—;
@ ll Product and Quotient Rule
& du_ dv
du‘v':h' d‘v’+v d’i/t d(u\:v-dx u'dx
dx dx dx dxkv} v
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7 Parametric Functions

Sometimes x and y are given as function of another variable t. Then t is called a parameter. Let

x =f(t) and y = g(t), then:

7 Implicit Functions

When the variables x and y are not explicitly or clearly defined in terms of each other ,the

function takes an implicit form. We differentiate both sides of the equation term wise, keeping

in mind that iz _2dy &i _2md—mandsoon

dt
! Function of a Function — Chain Rule

Ify= /() and = g(x), then dy _dy dt , and the rule can be further extended.

’ dx dt dx

‘ Logarithmic Differentiation — Log Rule

When the given function is a power of some expression or a product of expressions, we take

logarithm on both sides and differentiate the implicit functions so obtained.

Ify = f(x)*", then; log y = g(x).log f(x)..... Then proceed.

‘ Slope - Applied Differentiation dy

For y = f(x), slope at any point (x,, y,) is given by —

u./» at x,y
7 Higher Order Derivatives

Let y = f(x) be a differentiable function of x whose second and higher order derivatives exists.

The first, second, third, ...... and the nth derivatives of this function are denoted by;

dy/dx, d?y/dx?, d’y/dx?, ...... , dy/dx" ory.,y,, ¥, ceeee , Y, or f’(x), f’(x), ......

r



