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CHAPTER - I

NUMBER SYSTEM
1 Natural Number System ‘ :

The set of natural number system is denoted as N. The

numbersl, 2, 3, 4, ........... “etc are considered as natural numbers. It
can be represented as ‘ g
N=1{1,2,3,45, ccecerreenn. }

According to qunecker, a German mathematician, the Natural numbers
are God’s gift to mankind. 14

Integers

The numbers without fraction are called integers. (Eg) 1, 5.3
4.5, 0 .nisienss etc. The numbers like 2.5, L4, 2Y4 etc. are not considered

as integers.
The integers may either be positive or negative. _There is a
corresponding negative integer for every positive integer.

(Eg) 1, 2, 3,4,5,6 e etc are positive integers. For these
positive integers there are corresponding negative integers. e
ies =122, =3, -4 -5 =0 st utuns etc.
The sum of two integers; subtraction of two integers; and
multiplication of two integers are integers. '

Whole Numbers

ﬁ" he union of the set of natural numbers aﬁd ZEero are called _the

set of whole numbers.
¥

Rational Numbers
Any number in the form m/n where m and n are integers
and n # 0 is called a rational number. Set of rational numbers is’

denoted by Q.

Characterisitics of Rational Numbers |
1. Every integers can be represented in the form of m/n. Hence,
the set of all integers is a subset of rational numbers.

2. The important character of rational numbers is that between

any two rational numbers there is always at least one other rational

number (i.e., m er ")
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3. The rational numbers are of three types (i) Proper fraction

(i) Improper fraction and (iii) Mixed fraction. 1f m < n, it is called
proper fraction (Eg:4/7)'. If m > n, it is called improper

fraction (Eg:9/4 ) If an improper fraction is expressed in the form of

a whole number and a proper fraction, it is called a mixed fraction.
(Eg) Representation of 2 ag2 1

4 4

4. Every rational number can be expressed in decimal form, ;
The decimal may either be pure decimal or mixed decimal |
(Eg) % =0.75 is a pure decimal; 4

—=1.33 is a mixed decimal.
3 M

umber is expressed in the form of
¢ a Terminating decimal or

5. When the rational n
decimal it may either b
Non-terminating-decimal.

(Eg)%= 0.12isa terminating decimal; 7_=

¥ 0.636363 ....... isa

non-terminating decimal.

numbers only,
Irrational Nym bers

A number corres onding to a non '
p -re
called Irrationa] N

Cating infinj i i
umber (Eg) e v .3_,\13/_8_ & Infinite decima] js
Real Numberg

s etc.
The set of a|] rational and irrat;
rational nym IS ¢ » ga
Rl Nitbor, bers is called the et of
Imaginary Numbers

The numbers in the form of -9, v
Imaginary numbers. BRI

Clc are called
Even Numbers

The natural num bers which are divisi
s Visible by 2 are « )
cal :
Numbers, led Even

Odd Number-

All natural numbers w
Numbers,

Prime Numbers

. ;. Prime Numbers are natural numbers except 1 which are not
. DT e o SO i T ol 0. N

hich are not divisible by 2 are called Odd




Number System . 3

divisible by any natural number except 1 and itself.
(Eg) 2, 3, 5, 7 etc.

Co - prime Numbers:

Two prime numbers are called Co - prime number
(Eg) 2 and 3; 5 and 11 etc.

Complex Numbers

The numbers in the form (a + ib) or (a - ib) is called complex
numbers, where a and b are real numbers and i =1 . If b =0, then the
complex number is called ‘Purely real complex numbers’ and if a = 0
_ then the complex number is called ‘Purely unreal complex numbers’

II HIGHEST COMMON FACTOR

Highest common factor is also called Greatest Common Factor

or Greatest Common Divisor or Greatest Common Measure or Highest
Common Divisor.

When X and Y are two integers and X is divided by Y, then X is
called the ‘dividend’ and Y is called the ‘divisor’. If there is no
remainder when X is divided by Y, then Y is called the ‘factor of X’.

If Y divides two or more integers without a remainder then Y is called
‘common factor’ for them.

CHigl_}est common factor is the greatest integer which divides
two or more integers. N ‘

~ (Eg) 16 can be divided by 1,2, 4, 8, 16

: 2% can be divided by 1,2, 3, 4, 6, 8, 12, 24

Hence, the highest integer which divides 16 and 24 is 8. Hence,
8 is called the Highest Common factor for 16 and 24.

= -

Methods of calculating Highest Common Factor

-9

The following are the methods of calculating HCF
1. Factor Method and 2. Division Method.

1. Factor Method

The following steps should be adopted to find out HCF under
factor method. |

(1) The Prime factors for each of the given integers should be
identified :
(i)  Identify all prime factors which are common to all given integers.

(i)  Find out the product of all common prime factors. This iscalled
the Highest Common Factor.

Example: Find the HCF of (i) 1000 and 400  (ii) 3087 and 1323
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(1) Prime factors of 1000 =2x2x2x5x5x5=23x 53

Prime factorsof 400 =2x2x2x2x5x5=2x52

The common prime factor = 2° and 5?

s HCF = 22x52 =200

(11) Prime factors of 3087 =3x3x7x7x7=3’xT7
Prime factors of 1323 =3x3x3x7x7=3°xT?

The common. prime factors = 32 and 7°
S HCF = 32x 7% =441

2. Division Method

The following steps should be adopted to find out the HCF, ug
division method

(1) The larger integer should be divided by the smaller integer.
(i1) Divide the divisor of the first step with the remainder.

(iii) This process should be repeated until the remainder is zero.
(iv)

The HCEF is the last non-zero remainder.

Example 1. Find the HCF for (i) 8575 and 6125 (ii) 861 and 1476 a
(ii1) 471, 1256 and 3454

Solution
(1) 6125)8575( 1
6125
2450 ) 6125 (2
4900
1225 ) 2450 ( 2
' 2450
0000

The last non-zero remainder is the HCF. Hence HCF is 122

((;)1 861) 1476 ( 1

861
615)861 (1
615
246 ) 615 (2
492
123)246 (2
246
00
-, HCF = 123
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(i) ~ Integers 3454 and 1256 are selected first

1256 ) 3454 ( 2
2512

L LD

942 ) 1256 ( 1
942
314942 (3
942

000
Divide 471 by 314

314 )471 (1
314
157) 314 (2
314
000

——

'Hence, the HCF is 157

LEAST COMMON MULTIPLE

Least Common Multiple is otherwise called as Lowest Common

Multiple. A number which is exactly divisible by two or more integers is
- called Least ComPnon Multiple.

(Eg) If 2, 4, 5, are the three numbers, then the number 20 is exactly

divisible by 2, 4 and 5. The number 20 is called the léast common
myltiple, » i 7T T ' W

There are two methods for calculating the Least Common

Multiple.. They are, 1. Factors Method and 2. Short Division Method
1. Factors, Method

In this method LCM is calculated thro-ugh the prime factors.
Example: Calculate Least Common Multiple for 72,324 and 432.
Solution:

Prime factors of 72 =2x2x2x3x3=2x3? :
Prime factors of 324  =2x2x3x3x3x3=2?x3 3
Prime factors of 432 =2x2x2x2x3x3x3=2x3

LCM of 72, 324 and 432 =24 x 3* =16 x 81 = 1296
2. Short Division Method

In this method the LCM is calculated through dividing the
integers with commen factors.
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Exawmple: 1. Cal

- S;zt:xte Least Common Multiple for 225, 2025 and
S § ~
Selution:
sl2s. 2008 3375
3 43, 403, 673
S Q, 3L, 13§
3 Q. 81, ry
3.3, 2 e
3 L. Q 3
i, 3, |
LCM=3x5x5x3x3x3x3=10125

Example: 2 The product of two numbers is 589824 and their HC| i«

od. Find the possible pairs of the numbers.
Solution:

Let the prime factors of the two numbers be x and y respective
&dx .64y = 5890824

10%xy = 589824
sgo824
Xy 2006 M

Hence, the possible pairs of the numbers are
(4.36). (8.18). (16.9). (48.3)

Example: 3 The HCF of two numbers is 108 and their [,
one of the number is 756, find the other number.

CMis2268.

Solation:
HCFE x LCM of two numbers is the product of the o
un]ber
e 108 x 2268 =244944

if one number is 756, the other number is 244927

756 =324
adhe LCMof.3, 2 , &
Example: 4 Find the LCM of..g_ Sy
Solntion: = LCM of 3,2, 6

6= ———

HCF of 5, 7. 11

Business Mathematics

—

(1,144), (2,72)

!

3
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wiliGe :
===6
1
gxample: 5 Find the HCF of 6,3 9
T 5310
Solution:
HCFof 6 3 9 _ HCFof6,3,9
75 10 LCMof 7510
el
70
EXERCISE
I Choose the correct answer for the following
1. The numbers without fraction is called e

(i) Real Numbers (ii) Irrational Numbers (iii) Integers
(iv) Prime Numbers

2. 3isa
7
(i) Rational Number (ii) Index  (iii) Imaginary Number
(iv) Odd Number

3. The numbers in the form \-5, V-4 etc are called
(i) Irrational Numbers (ii) Imaginary Numbers

(iii) Integers (iv) Real Number

4. The natural numbers which are divisible by 2 is called
(i) Odd Numbers: (ii) Integers
(iii) Even Numbers (iv) Irrational Numbers

5. A number which is not divisible by any natural numbers except

1 and itself is called .
(i) Prime Number (ii) Odd Number
(iii) Even Numbers (iv) Irrational Numbers

6. The greatest integer which divide two or more i.ntegers is called
(i) HCF " () LCM ~+ (iii) Prime Number
(iv) Imaginary Numbers

_~7. A number which is exactly divisible by two or more integers is

called . )
(i) Indices (i) Rational Numbers (iii) LCM  (iv) HCF
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II 1. Define Rational Numbers. State the characteristics of Ratlonal 4
Numbers.

2. What is Highest Common Factor? Briefly explain the dlffercnt ;
methods of calculating Highest Common Factor. '

3. Define Least Common Multiple. Briefly explain the different
methods of calculating Least Common Multiple. ‘
" 4. Write short notes for the following.
| (i) Prime Numbers (ii) Real Numbers (iii) Rational Numbers,
1] (iv) Irrational Numbers (v) HCF  (vi) LCM {
| 11 1)) Find the HCF for the following by Factor Method ¥
v — 7~ (i) 4500 and 32400 (ii) 3969 and 64827
] (iii) 972 and 5184 (iv) 1125 and 2025
i 2. Find the HCF for the following by Division Method
(i) 758 and 970 (ii) 2745 and 1159 h
(iii) 7938, 6426 and 5112 (iv) 2525, 25590,2575
3. Calculate LCM by Factors Method and Short Division Method |
for the following

(i) 5000 and 8000 (i1) 2916 and 5832 J

(iii) 108,216 and 972 (iv) 45,75 and 375

4. The product of two number is 388800 and their HCF is 180, Fi
the pessible pairs of the numbers

5 The HCF of two numbers is 420 and their LCM is 6300, If ope of
the number is 2100 find the othér number.

% ¥
6. FmdtheLCMof6 39
e G
7. Find the HCF of 5775 s :
g, What is the rational mumberof X3, '/, 7 5}
(M’S'Uﬁiyﬁgﬁ? Section Ak
ANSWERS \
2. 3G)  4Gii) s g |
1 1. (i) R ‘W 6.¢ »
(1. () 999 @t ?f?’ﬁ pes {imjzf - (i,
e s
2. (5 40.000 Gi)17496 (i) 1944 {“")25
1. > _ 5. 1266 (1v} 1 _
3.4) [ Jil2s

g2 56 3
.

'Y




. SET THEORY

Introduction

| Set theory plays a vital role in all branches i
| ; of Modern Mathematics. Set
| /hmry was first considered by George Contor (1845-1918). i

/' MEANING

L A set is a collection, assemblage, a group or a class of definite and well
. digtinguished objects. .

' DEFINITION

A set is a collection of objects, each of which is associated with a

defmite property, say P, such that only those objects belong to the set which
satisfy the property P.

RS 77

 Examples:
1. apackof 52 cards

a team of hockey players

the students in a class

the days in the week

the books in the library

the flock of sheep

the set of integers 1,2,3,4,5,8,10

Thus the word set is used to denote collection, class family, flock,
bunch; crowd, association eftc.

NV AW

Elen‘I”l::;;jeCts in a set are called as "Element's" or "Members" of the set.

Not;tii::onvenﬁon 1o denote sets by capital letters A,B,C . ... X,Y,Z. eic,

and Elements by small letters a,b.C. . . X,y,Z. elC.
I 'x' i an element of 2 Set 'A', then we denote it as x € A, and
;f 'y" is not an element of the set 'A’ then we denote jtas y € A.

the symbol € (Epsilon) to indicate that x is "an element of” or x

gs 10 mor x "is a member of " or x is 'is contained in".

£
®
%

o
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Example : 3
A={1, 3,5, 7} is a Set of the odd numbers 1, 3, 5, 7 which are

elements of set A. Then, for element 3, we write 3 € A= {1, 3, 5, 7}.

The elements of the sets are separated by commas anq written in Braces, .
- or Curly Brackets, or Brace Brackets or Flowered Brackets i.e.,{ .

An element is never listed twice in a set i.e., repeated elements being
deleted.

For example, the set of létters in the word 'f_eed‘ is {f, e, d}. Though
feed' has two 'e' s, only one 'e' appears in set notation.

REPRESENTATION OF A SET OR

METHOD OF DENOTINGASET OR
SPECIFICATION OF A SET

A set can be denoted or lepresehte:_d or specified sﬂbolically by Three
different Methogs: ' 5 . A

(A) Roster Method or Tabulation Method or Tabu
Enumeration Method -

In this method, the elements of the Set are written in flowered brackets.

This method is used when all the elements of a set are known and also few in
numbers.

lar Form or

Examples :

1. A={ab,c,d)
B={1,23,4,5)
C={a ei o,u}

D = {12, 15, 18, 21, 24}

Rlﬂe Method or Set Builder Form

In this method also, the elements of a set are written in flowered

brackets. This method is used when elements of a set have a specific

Is)roperty P and if any object satisfying the property, P is th¢ element of the
et. ' ‘

If x is any element (called representative element) of a set A having the
property P, then A is denoted as '

A = {x/x has the Property P}
Examples : '

For example, let A be the set of all odd numbers. Then usually we use
the letter 'x' to represent the representative element and we write,
8 A= {x/xisodd)

which is read as "A is the set

read as "/ of numbers x such that x is odd"
" The vertical line /' or ™' is read as "Such that",

b) A={x_;xis_anoddnumber<9} U
ie,A={1,3,5, 7} - Tabular F&rm

3.
v/ (B)

L
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¢. B={xixisavowel}

ie. B = {a e 1, ¢ u} - Tabular Form
d C={x:xisamultipleof3: <x<23)

ie, C = {12, 15, 18, 21, 24} — Tabular Form

e. D= {x/xis a muitiple of 5}

ie. D= {510, 15..} — Tabular Fom
(C). Descriptive Phrase Method -

A set can also be denoted by stating in words what its elements are :
Examples: /
a Aisasetof first five natural sumbers.

A= {X:Xis a natural number less than 6} - Set Builder Farm
A={1,2,3,4,5)

— Tabular Form
b. The set of first 10 natural numbess.
A={x:xisanaﬁn~alnumbeﬂastimnll} — Set Builder Form
A={x:xe N, x<10} - Set Builder Farm
A={1,23,45672829 10} — Tabular Form
Examples:

L Rewrite the following examples of the sets using Tabulas Rorm and Set
Builder Form:

1. The numbers 2, 4, 6. 8, 10and 12
2. All even integers

3. The numbers 5, 7,9, 11, 13 and 15
4. Setoflettersp,q.r.s,and L

Answers:

1. {24,68.10,12} — Tabular Form
{x/x is 2n even natural number <12} — Set Builder Form

2. (£2,+4,26...} -Tmm
{x/x is an even integer} — St Builder Form

3. {578,11,13,15} — Tabular Form
{x : x is an 0dd pOSIGVE IRICEEr :
and 5 <x <15} — Set Builder o

4. gpx}fismeoftheﬁ\ele‘uﬁsaﬁer
o in English alphabets; — Set Builder Form

ip words )

. SAtam::{m lives in Delhi}

& B = {x:xspeaks Tamil]

" C ={;fxisoldumm535@s}_

¢ ¥ _ {x:xis anEnglish living in India)

d E ={Xh~2=16} g N

e



? set Theory 303

8. Cis the set of Indians who are non-vegetarian,

9. Dis the set of people who love Hindi.

10. Eis the set of people who always speak truth,
‘11, A=13:9,7,9 11, 13,15, 11, 19)

12. B = {17, 26, 35, 44, 53, 62, 71, 80}

13.C={0,£2,%4,£6 ...}

14. D={2,4,6,8,10...}

15. E={2)

Answers:

1. {x:xis an odd number < 13}
{x/x=-3n-1, n=0,1,2 ....... }

{x:x is a vowel}

{x:x is a multiple of 5,4 < x < 26}

{x:x is a multiple of 3 }

6. A = {x/xis abook on set theory)

7. B = {x/x takes wine} '

8. C= {x/x is an Indian and non —vegetarian}
9. D = {x/xloves Hindi}

10. E = {x/x always speaks truth}

11. A = {x/x is an odd number 1 < x <21}
12. B = {x:x is an addition of 9; 17 <x < 80}
13. C = {x/x is an even integer)

14. D = {x/x is even and positive}

15. E={x/x-1=1} = {x/3x =6}

FORMS OF SETS

/A . Finite Sets
Sets which contain finite number of elements are called "Finite Sets".

Examples
a. Set of positive integers less than 10.

- b. Setof odd numbers between 0 and 100
c. The students of a class

d A=/{aeiou}

e. B={1,2, 3}

B. Infinite sets Sl :
Sets which contain infinite number of elements are called "Infinite Sets”.
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Examples:
Set of positive integers
Set of odd numbers
Set of points on a line
Set of even numbers
Set of negative integers
Exampies:
Classify the following sets as Finite and Infinite:
Set of all rivers in India ‘
Set of all capital cities in the world
-Set of all professors in cur college
Set of commodities rice, wheat, shocs
Set of ali odd numbers
Set of all iniegers greater than 5 but less than 10 including 10
Set of letiers 2,b,¢,d,e .
Set of all straight lines in a plane
¢
10 {1, 2 3,4, 5,
11. {1,2,3,4,5,)
12. {x/xisodd}
~Answers:
Finite: 1,2, 3,4,6, 7,9, 11
Infinite: 5, 8,10, 12

L e/ Empty_set or Null set or Void set or Zero set,

Aset which does not contain any element is called an Empty Set. Itis
also called as 'Null Set'or 'Void Set' or 'Zero Set'. The empty set is denoted

by Qor {‘__ }. The empty set is a subset of every non-Null sets.

L SN

00 No AW e

Examples:

A = {x/x is a letter before A in the English alphabet}
B = {x/x is an integer 8 < x < 9)

C = {x/x is a positive number less than ~ 2}

E = {x/x is a positive number less than 0}

F = {x/x is a man 500 years old)

G = {x/xisaboy aged 2 in IIB.A.)

H = {x/x is an odd integer and x is divisible by 2}

I = {x:x is pregnant male}

g —
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; Examplest

Determine which of the following sets are null sets:

1. A= (x:ixisanatural number and x < 1)

9. B={x€& N, xisan even and x is prime)

x Cn{xlx%mulﬁ]

4. D= (x/x®+1=0,xisreal)

Answer:

Null Sets: 1 and 4

vD. Subsets .

A set "A'is a ‘Subset of a set B if and only if each element of set ‘A’ is
also an element of the set B.

That is "A is a subset of 'B' if and only if
x € A implies
xe B,
We denote this by A ¢ B which is read as "A is a subset of B". If A is
not a subset of B, we denote this by A & B.

- Properties of Subsets _
1. Every setis a subset of itself, i.e., A< A for any set A.
2. The Null set is a subset of every set, i.e., < A for any set A.
3. If A is a subset of B and B is a subset of C, then A is a subset of C,

ie,Ac BandBg C=Ac C,foranysets A, B and C.
Example:

Let us consider the sets A = (a, i} and B = {a, e, i, 0, u}. We find that
all the elements of the set A are also the elements of the set B. In such case,
we say that "A is a subset of the set B". '

. /E. Super Set
P In the above example, A is the subset of the set B. Then we say that B
is a ‘Super Set' of A. We denote this byBo A.

" F. Proper Subset . &

A set 'A' is a "Proper Subset" of a set B, if and only if.each element of
the set A is an element of the set B and at least one element of the set B is
not an clementof theset A, , .

We denote this by A c B which is read as "A is a proper subset of B".

If A is not a proper subset of B, we denote this by A ¢ B.

le ’
Exml.iel: us consider the sets A= {2,3,4,5} and B = (324,56}, We find that
e of the set A are also the elements of the set B and one
of the set B (i.., 6) is not an element of the set A. In such case, we
QYM-Aisapmpﬁ'subsetofihesetB". ’
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‘/G. ‘Improper Subset £ et B". if ahd e
A set A’ is called an "Improper Subset of set 5°, only if A= p
That is every set is "Improper Subset of itself”.
Enal:l;; (1,234} and B = (4,2,1,3). Here A = B. Therefore, A is
Improper Subset of B.

. i 1 Set or Master Set .
s [ml;vsz are considering a set 'A’, we assume the existence of another
set X" or ‘U’ and form the set ‘A’ by selecting either all elements or some of

the elements of 'X'. Such a set X' is called an "Universal Set" or "Master

Set". , , '
Universal set is denoted by U’ or X.

Examples: , .
| Whli)le considering the set of all studqnts of a coliege, the Universal Set
consists of all students of the University.

2 If we consider the set of all electrified villages in India, the Universal Set
consists of all villages in India.

3. While considering the set of all even integers, the Universal Set consists
of all integers.

I. Unit Set- or Singleton Set . s
(A Set containing only one element is called "Unit set” or "Singleton

Set".

Examples:
1. A= {a}isan Unit Set

2. B = {0} is an Unit Set. |
The set B = {0} contains only one element i.e., 0, and - hence it is an
Unit Set but not a Null Set. |

3.C = {1} is an Unit Set.

/l . Equal Sets or. Identical Sets or Equivalant Sets or Equality

of Sets _ '
Two sets A and B are 'Equal’ or "Identical Sets" if and only if they

contain the same elements. We denote this by
~ A=B.
This is known as "Axiom of Extension" or "Axiom of Identity".

Examples : -
' 3 If'A=[l,2,3,4]andB={2,1,4,3} thenA=B

2. If A= {Price, Demand, Incdme} and
B = {Demand, Income, Price)
then A =B.
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The collection or class or famil
npower Set of A . We denote this power set z‘;b:zg g{ ;1 set A is called the
P(A) = {x:x is a subset of A} y P (A).

If 'p-is the number of elements in a set, then the total number of subsets’

will b‘&tI n, This is the reason wh . :
power Set fA. y the collection of sets of A is called the

Examples: 5 5
11fA= {0,1} then ) L b N Lr
PA) = [0, {0}, {1}, {0,1}] 7 me

2.1 S = {a,b,c} then

| /P(S) =[6, {a}, {b}, {c}, {ab}, {bec}, {c.a}, {abe}].
L

Comparability of Sets "
Two sets A and B are said to be comparable if A is a subset ofBorBis .
a subset of A, i.e., Vot

Ac BorBc A

‘The sets are said to be not comparable if A is not a subset of B and B is
also not a subset of A i.e,,

AgBorBzA.

Examples : _
1. Thesets A= {2,3}andB= {1g\/%, 3,} are comparable sincc Ac B..
2. Thesets A= {a,e,i,o,u} and B ='{o,u} are comparable since B < A.
3. Thesets A={1,2,5}andB= {2, 5, 6} are not comparable since,
l1e Abutle Band
6 Bbut6¢ A.

Some Particular Sets of Numbers bearing definite name and
‘Notation

1. N _ The set of all Natural Numbers

2. 0 _ The set of all Rational Numbers

3. Q. _ The set of all Positive Rational Numbers
4. QorQ* — Theset of Non—zero Rationals

5. R _ The set of all Real Numbers

6. R, _ The set of all Positive Real Numbers

7. R,orR* - Theset of Non-zero Real Numbers

8. Zorl _ The set of all Integers

9. Z, _ The set of all Positive Int

10. Z,orz® - Theset of non—zero Integt
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11.Z — The set of all Negative Integers

12. E — The set of Even Integers.

13. @ — The set of all Complex Numbers

14. C,or C* - — The set of non-zero Complex Numbers

15.°P  — The set of all Prime Numbers.

SET OPERATIONS OR ALGEBRA OF SETS
In this topic, we define the operations of Union, Intersection, DlS]Omt,

/leference and Complement of Sets.

(A) Union of Sets or Set Union or Sum
Union or sum of two sets A and B is the set of all elements of both

A and B. We denote this by A U B and is read as "A Union B". In symbols,
AUB= {x:x€ A, xe€ B} :
Exampies :
1. IfA ={1,23,} and B = {3,4,5]. then
AUB={1,234,5}.
2. IfA ={3,5,6}and B={1,3,6,9}, then
AuUB={13,5,6,9].
3. HA={ a,b c,d} and B = {f,b,d,g}, then
AUB={ab,cdfg}.
/ (B) Intersection of Sets
The intersection of two sets A and B is the set of the elements which are
common to A and B.’ We denote this by A N B and is read ag " A Intersection
BH
Hence ANB={x:xe€'Aandx e B}. In some books A N B is

denoted by AB. The Intersection of A and B (ie., A N B) is also called the
"Product of Aand B".

Examples -
LK A={1,273) and B = {3 4,5}, then

AnB={3}.

2. If A={2,3,4,5} ad B={45 0,7, 8}, then
ANB={4,5].

3. ¥ A={4,¢i,o0, u} and B=1,1, 0, U, j} then
A N B {o,u}.

4. ¥ A={870910} ag B = {10, 7, 11, 12} then
ANB={7,10}.



v@) pisjoint Sets
if two sets A and B have
g arc "Disjoint Sets” 10 common elements, then we say that A
and

Hence, if A and B are Disjoint Sets ANB=¢
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Examp}:s {

£ 1. It e 1'2$3]and.'B={45

. : If A= l’m ’0‘ '-‘ ’ v6},then’AandB SN

| 2 . (LmnolandB = {aec.d), then, A and B :rr: &‘i‘;_lgill;lt sets.
D) Difference of Sets or Set Differences joint sets,

The Set Difference or the di

T or the difference of two sets A :

elements which belong to A but do not belong t:tg A dn&l B is the set of all
and isread as " A difference B" or 'A minus B' aieiade ] G

HP“(‘-"A—R“[V‘\-c:A?ﬁ'RI d

Examples:

Bl HA={1,23,4}and- B={13

¢ e e e i o scfusaad | 1:4354 s A

;E'-_ A-B<(3): 3,4, 5, 6], then

P B-A={5,6}

I 2. fA={ab,c,d,e}and B={a,c,e, ghi},th
e {a,c,e, g h, i}, then

B_A""{g,h,i}a

(E) Compiement of A Set -
Let "X' be the Universal set and ‘A’ be the subset of the Universal set X'

Then the Complement of the set A is that of all elements of X which do not

all

; beiong to A. We denote the Complement of set Aby A'(A- Prime) or Ac.
‘ Hence, A'= { x/xe Xandx ¢ A}
A ie, Al=X A
Examplies: _
1. LetU={123.4, 5,6}{&’!1@1 A={2,5, 6} then
: Alz { 1: 3.-4}' 3 I E
9 Let X be set of all Engiish Alphabets and A be the sct of
Consorants. - .
Therefore, A'= X -A={228&1L0 u}.
3. Let X be the set of all integers between 1 and 50 including
1 and 50; and let A be the set of all even integers between
1 and 50. Therefore A will contain all odd numbers between

1 and 50.
4, LetU=(x/x€ N:0<x <50}
_A={x/xeN;0<x<40]
then, A'=(x/xE€ N:40<X<50
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orems of Set Theory :
/ ngglxle; ::'l d‘-g‘:; ::b'sr;:: of the Universal Set 'X then the following

laws hold:
(A) Com;mts::ive Laws I !’
:' :: UBB ‘B : R , For Intersection f
N e NN 2 WL
(B) Associative Laws s
=(AuB)uC.... or union
g : For Intersection

b. AnBNC)=(ANB)NC....

(C) Distributive Laws
a. An(BuC):(AnB)u(AnC)

b. Au(BnC)=(AuB)n(AUC)

(D) Difference Laws
a. A-B=AnB
b. A-B=A-(AnB)=(AUB)-B

(E) Complementary Laws

aa AUuA'=X;AnA'=¢

b. AuX=X(C'AcX);AnX=A
c. Avd=AAnd=0

(F) Demorgan's Laws of Complementation

a. (AQgB)=A'NB
i.e., the Complement of the Union is equal to Intersection of the

Complements.

b. (AnB)=A"UB'
i.e., the Complement of the Intersection is equai io the Union of

] 1
A}
~ ‘\4.,}_ .

¢. A-(BuC):(A-B)n(A-C)
d A-(BNO)=(A-B)U(A-C)

(G) Idempotent Laws
a. AUA=A
b. AnA=A. ' el

_
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Most of the relationships between the Sels can be represented by diagrams.
These diagrams are known as ' Venn Diagrams' or i’prenn - E:ﬂer);)?agxms",
A rectangle is used to represent the " Universal Set ‘U’ or ‘X", All the
elements of the Universal set will be represented by points in it. A circle
inside the rectangle will represent a set which is obtained from 'U’. To every

subset of 'U’, we can associate a circle. Such'a diagram is called 2 "Venn .
Diagram". . /

e | by !
> b Jor X

A

, Fig. 8.1 : Universal Set and Sub Set

In the Figure 8.1,%91 A ={12,3, 4} is a Subset of the Universal Set
X' or 'U". J PR i » R0
Union of Sets

¢ 4 . 1
- 73 N —= U or X

3 Fig. 8.2 : Union of Two Sets
In the Figure 8.2, A=1{2,3,7} and B = { 1, 2, 3}
Therefore, AU B = { 1,2, 3, 7}. This is represented by the shaded area
in the Figure 8.2.
Intersection of Sets

] & o
— U or X

' Fig. 8.3 : Intersection of Two Sets
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IntheFigure8.3 A=[2a3,7} and B = { 19'21310 )
Therefore, A N B = { 2, 3}. The shaded area in the Figure 8.3 Tepresents

the Intersection.
A g

Disjoint Sets
Fig. 8.4 : Disjoint Sets

In the Figure 8.4, A = { 9,10, 11} and B = { 12, 13, 14}.
Therefore, A and B are "Disjoint Sets". ( Since there is no common elements
in the sets A and B).

Difference of Sets
(A).A-B

--—-4-'U 'or 'X 3

A L ] L 1
e N oy ——
f—————

Fig. 85 : A-B-Difference of Two Sets A and B

In ﬂleigure 8.5, A 3&;@3_,_&} and B = { 1, 3, 4, 5, 6). Therefore,
x =B = (2). This is répresented by the shaded arca in the Figure 8.5.
) B-A

—— U or'X

Fig. 8.6 : B-A-Difference of Two Sets B and A
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In the Figure 8.6,A = (1,9 3 4)
909, <My d B=
Therefore, B-A={5 ¢ i [1’3,4.5.6].
~ represents the sitnation, ), that i, the shaded area in the Figure 8.6

Complement of the Set

e 'U'or x'

A or Ac

Fig. 8.7 : Complement of a Set
In the Figure 8.7, the shaded area represents the Complement of the sct A.

: ORDERED FAIRS :

An ordered pair consists of two elements say 'a’ and 'b'. One of these
two, say '2' is designated as the first element and the other 'b' as the second
element. An ordered pair is represented by (a,b).

If (a,b) and (c,d) are two o::fdered pai;s ;he;&:

b) = (c,d),ifand only ifa=cand b= ,

(Tat’m)s, E.he )ordere_d pZi\:s (3,5) # (5,3) since 3 # 5 and 5 # 3.

If (x, y) = (3,5), then x must be equal to 3 and y must be equal t0 3.

Examples:

1. GivenasetS= {7289}, how many ordered pairs can be manufactured
from S? _
Solution:

There are two places in an ordered pair. We have three choices in the first
lace, becanse we have three o_alem:ants.
lS)imilarly, we have three choices in _the second
=9 ordered pairs. g
o 3This; can be sph?wn diagrammatically as follov;zi.ﬁ
I Place II Place Olﬁ?"ﬂ;)
7 )

g
7% =3
T 8.7
8
9

8 E
et O
9 9.9)

place. Thus there is a total of
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@) If we have two sets, A = { 3,4,5} and B = {6,7} bow many ordered pajg
exist?

Solution: :

There are 3 choices for the first place and two choices for the secong
place. Therefore, there are 3xX2=6 ordered pairs.

This can be shown diagrammatically as follows:

1 Place 11 Place Ordered Pairs
6 (3,6)
P Y ol (3.7)
6 (4,6)
jammr oy @47
6 (5,6)
il .7)

In general if the set 'A' has 'm' elements and the set 'B' has 'n' elements, we
can have m x n ordered pairs.

" CARTESIAN PRODUCT

Let A and B be any two non - empty sets. Then the Cartesian Product of
these two non - empty sets A and B, is the set of all possible ordered pairs

(a,b), where a € A and b e B. We denote this Cartesian Product by A x B
(read as A cross B). Insymbols, AxB={(a,b)/ae Aandbe B}
Thus the Cartesian Product of two non - empty sets is the set of the

possible ordered pairs of the elements of two sets such that in each ordered

pair, the first element belongs to the first set and the second element belongs
to the second set.

Examples:

1. IfA={123}andB={4,5},findi) AxB andii) B xA.
Solution: 4

) AxB={(1,4),(1,5),24),Q2,5),34),3,5)

i) BxA={@1),4,2),43),5,1),(5,2), (5, 3)}
Therefore Ax B # B x A.

2. IfA={123}andB={12)find AxBandB x A.
Solution:

AxB={(11),(12), @20, 22), (3,1, (32)

Bx A ={(1),(12),(1,3), 2,1, (2,2), (2,3)).
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3. Find AXBandB x A where A = e

Solution:

AXB={(1a),(1b), (1), 2,), 2 b)
v » »r ? Wi (2,0)' (338) (3’b)l (3)
BxA={(@l),@2),(@3),®1),(b2), (b.3), (c,1), (c.2), (0?;;]-

4. Find AxBand BxA,if A= {123)andB=(234).

Solution:

AXB={(1,2), (1,3), (14), 2.2), 2.3) (24), 3.2), 3.3), 3:4) )
BxA={(21),(22),(23). 3.1, 32), 33), 4,1), 4,2), 4,3)).

{123) andB = {ab,c).

5. If the set A contains 'm' elements and the set B contains 'n' elements,
show that A X B contains mx n elements.

Solution:

A= {m]}

B={n}

AXB= {(mn)} ~
Therefore, A X B contains m X n elements.

Examples:
1. LetA={xyzuv.w.p.qr}
B={uv,wabc} and
C={1mno,p,q,T Xy} .
Let X be the Universal Set of all English alphabets. Verify the
following relations for these sets :
a AuB=BUA
b) (AuB)uC:Au(BuC)
0 AnB=BnA
d (AnB)nC=An(BnC)
€) (AuB)nC:(AnC)u(BnC)
f (AnB)uc=(AuC)n(BuC)-

Solution:

) AuB=BUA
AuB={abcp.q.0LW
BuA={ &b,c,p,q,r,u,v,w,x,y,z]

Therefore, AUB=B UA.

V, W1 x! Y‘ z’}
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(AuBUC =AUEBUVO

(AUB) ={abe, P, QLWL YW X, Y, z}
(AUB)UC =(a,b,c,l,m,n,o,p,q,r,u,V,W,x,y,z}
BuC) = [a,b,c,l,m,n,o,p,q,r,u,v,w,x,y}
Au(BuUC) ={a,b,c,l,m,n.o,p,q,r,u,V,w.x,y,z]
Therefore, (A UB)UC =AU (BUC).

AnB =BNnA

AnB={uvw]

BnA={uv,w)

Therefore, ANB=BNA.

(AmB)nC:An(BnC)

AnB ='{u,v,w}

(AnB)NnC={}or¢

BnC ={}ord

BNnC)nA={}ord
Thetetore, (ANB) N C=(BAC)NA.

({AuB)NnC =(AnC)uU(B N C)

AUB ={ab,¢,pqr,u,V.W,X,Y,Z}
AUuB)NC ={p,q,1‘,X,y]

AnC ={p,q,r,x,y}

BNC ={}

ANC)u(BNCO)={pag.r1,x,Y}
(AUB)NC ={ANC)U(BNCQ).

ANnB)UC =(AuCN(BuUC)

AnB = {0y, w)

(AnB)UC :{'lgm’nvQsp'pqu}uavswixiy}
AuC ={Lm,n,0,p,qr11,v,wx,y,z)
BuC '

={ab,c,,mn o D
92 Yy Wy dy )ty Uy iqarsu,v)“’!x!y}
AVON(BUuQ={Lmn,o0,pqru,v,w,zx,y)

Therefore,(AnB_)uC:(AuC)n(BUC)

S IEA={123},B ={1345)andC=(24,56), verify the identify-

/a)(AUB)UC =AU(BUO

b)(AnB)NC =An(BNC)
)AN(BUC) =(AnNB)U(ANC)and
dAV(BNC) =(AUuB)N(AUCQ).
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Solution:
2))(AVB)UC =AU (BULC)
AUB ={1,234,5)
AUB)UC =(1,2,3,4,5,6)
BuC =(1,2,3,4,5,6)
Av(BUC) ={1,234,5,6)
Therefore, (AUB)UC=AuU (B uUC).

D(ANB)NC =AN(BNC)
AnB ={ 1,3}
(ANnB)NC ={)
BnC = { 4,5)
ANn(BnC) ={()
- Therefore, (ANB)NC=AN(BnNC).

0 An(Bul) =(AnB)U(ANnC)

BuC ={1,2734,5,6)
An(BuC) =(1,273)
ANnB ={1,3)

AnC = {2}

(ANB)U(ANC) =(123)
Therefore, AN (Bu C)=(AnB)u(AnC).

d AuBNC)=AuB)nNn (ALC)

BnNC) = {4, 5)
AuBnCO ={1,2,3,4,5)

(AuB) = {1,2,3,4,5)

(AU C) ={1,2,3,4,5,6)

AUuB)N(AUC) =(1,2,3,4,5)
Therefore, AU (BN C)=(AuUB)N (AuC).

3. LetA={ab,c,de f)] B={c,d e} andC= (a, e} Let Ube the
Universal set of all English Alphabeticals, verify

@ (AUB) =A'NB' () ANB)Y=A'UB'
© BuC) =B'NnC d A-BUC)=(A-B)n(A- C)
Solution:

(@) (A U B)=A'AB
AUB = (abcdel)
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(AUB) ={ghijk1mnopqrLstLLYV,WX.y,sz)

A" ={ghijklmnopqrstLuyyv,wxy,z)

B' ={a,b,f,g,h,i,j,k,Lm,n,OspaQ:TaS,LH,V,W,x,y,Z}
ANB ={ghijklmnopqgrstuv,wzx,y,z)

So, (AUB) =A'NnB.

®) (AnB)=A"UB'

(AnB)={c,d,e}

(AnB) ={abf ghijklmnopqrstv,wx,y,z

A'UB ={ab,f ghijl,mnopqrstv,wxy,z}
So,(AB)=A"UB.

© BulO)=B'NnC
BuO) ={acd,e}
Buwl ={bf,ghijklmnopqrstuv,wx.y,z)
' Sy {bc,d, f, g, hijklmmno,pqrstuvw, X, Y, z)
B'ryC - ={b, L, g; h,i,j,k, 1, m,n,0,p,q,1,58 tuv,wx,y,z)
So, BuC)=B'nC.

@.A-BuC) =(A-B)n(A-0)
A-BuUC ={bf)
A-B = {a, b, f}
A-C ={b,c, d,f}
(A-B)N(A-C)={b, f) :
So,A-BuUC)=(A-B)n (A-C).

4.LetA ={1,2,3,4)
B ={2,4,6,8} and
C={3,45,6),
verify that

@AUB=BUA
b)ANB=BnNnA.
©(AuB)uUC =AUBUC)
(d)(AmB)nC:Am(BmC).
Solution :

@ AUB=BUA
AuB={1,2,3,4,6,8}
BUA={1,2,3,4,6,8}
So,AuUB=BuUA.
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ANnB={24)
BNnA= [2’4]
So,AnB=BnA,

© (AUB)UC=AUBUC()
(AUB) ={1,2,3,4,6, 8)

(AuB)uC ={1,2,3,4,5,6, 8)
BuC) ={2,3,4,5,6, 8}

AuBuUO) =(1,2,3,4,5,6,8)
So,(AuB)uC:Au(BuC).

@ ANB)NnC=ANBNC)
(ANB) =(2,4)
(ANnB)NC ={4)
BNC) ={4,6}
An(BNC) ={4)
So, ANB)NC=AnBnC).

EXERCISE 8.1

(A) Rewrite the following statements using Set Notation:
1. X does not belong to A.
2. B is a Super Set of A.

D is a member of E

Fis nota Sub Setof G.

5. Hdoesnotinclude D.

(B) State in words and then write in Tabular Form :
1. A={x/x2=4}.
2. B={x:x-2=5}.
3. C = {x/xispositive, X is negati\_re}.
4. D= {x/xisaletterinthe word Pandian’}.

(C) Write the following sets in Set Builder Form :
1. Let A consist of the letters a, b, ¢, dande.

LetB=(2,4,6,8...] iked
Let C consist of the Countries in the United Nations

e Ministers Indira Gandhi, Rajiv Gandhi,

3
4,

it <l oo

Narasimha Rao. A




Here 3, 2, 1 are the Coetiicients Of X, Yy anU Z IUspra s vviy.

i FUNCTIONS AND THEIR GRAPHICAL REPRFSENTATION

Before attempt.mg to know the meaning of a ' Function’, it is imperative
to know the meaning of ' Relanon The meaning of relation cam be ezxphuncd
by an illustration.

For example, Demand Curve (Strzught Line) D 25 — 3P constitutes a
"Relation" between D and P, where D is the Dcmand and P is the price. It
we have the snuauon where there 18 onl} one D value for each P, then the
Relation is called a " Function”. That 1s. in Ihc klbmg mepk 'D is the
Function of P". :

Therefore, ral.a»nonshlp t\m ¢en the \.Irl.lh:lu is called a ”Funcuom In
other words, a "Fumction” 1s a special case of a " Relauon”.

A "Function" is called ' ‘Mapping™ or "Transformation” — b@lh words
connote the action of assoc mtmu one Lhms: with another.

-

E\ample .

Let x and y be two variables and if the value of the variable 'y’ depends
upon the value of the variable 'x', we say that 'y' is a ‘Function’ of 'x' and we
can wme it symbolically as,

f(X). ‘J
,,Examples in Economics:
1. Demand Function -

I 'P' is the price and 'x' is the quanLIty of a commodlty demanded by the
consumers we write the "Demand Ty, an as,
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S S)uI];pPlﬂy Funetion
a) If 'P' is the price and 'x' is the i it i
| fm, e ke e “Supply Function?t;a:my of a commodity supplied by the
DP=f(x) or - x=fP)
i)P=f(q) or - q=fP)
pﬁC:fhere 'q' is the quantity supplied. It conveys that supply depends upon
| b) If U’ refers to various compaments of i st :
{ 2k ] input and 'x' is the quantity of a
cm&xty supplied by ¢he firm, we write the 'Supply Function ' as,
DU=fx) or x = f(U)
U= f(q_) or q= f(U)
where 'q' is the quantity of a commodity supplied by the firm. It mys
that supply depends upon inputs.
3. Savings Function .
If 'S’ stands for savings and 'y' stands for income, we write the “Savings:
Function" as, '
S =1(y)

It conveys that savings depend upon income.

4. Production Function
If 'x' is the amount of output produced by the firm, when the factors or

inputs Land (D), Labour (L), Capital (K) and Organisation (O) are employed,
we write the "Production Function™ as,

I x=fD,L,K,0)
or
.E q=f(D,L,K,0)
; where 'q' is the amount produced by the firm. It conveys that production
depends upon four factors of production.

5. Cost Function Pyt 9 . .
If 'x' is the quantity produced by a firm at a total cost 'C', we write the

"Cost Function" as,
C= f(x) ,
It conveys that cost depends upon the quantity produced.

-

6. Revenue Function . . 5
If R' is the Total Revenue of a firm, ‘Q' is the q.uannty demandpd or SO
and 'P' is the price per unit of output, we write the "Revenue Function" as,
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R =1(Q,P)
or
R = £(Q) ... {since P = f(Q))

It conveys that revenue depends upon quantity sold.

7. Utility Function -
If 'U' is the Utility of a consumer and q; and Q2 are the quantities of
commodities consumed, we write the "Utility Function" as,

Ux f(qla qZ)
It conveys that utility depends upon the quantities of commodities consumed.

8. Profit Function

If 'x" is the quantity produced by a firm, R’ is the total revenue and 'C" is
the total cost, we write the " Profit Function" as

T =R(x) - C(x)

’

where, T = profit,
9. Forms or Types or Classifications of Functions

There are many types of functions. But, let us now discuss the functions
which are found in €conomics, '

1. Linear or First Degree Function .

A function f(x) is " Linear" or "First Degree" if 'x' (independent variable)
occurs in it only in the first degree. In other words, a Polynomial Function
of degree one is a " Linear Function". s

Examples : :

1. y=mxis a Linear Function, where m is 2 real number.

2. y=mx + ¢ ig a First Degree Function, where 'm' is slope and '¢' is
y—intercept.

3. ¥=2x+ 3 is a First Degree Function

Then‘c—jif =2

The value of gif (i.e., Co - efficient of X) is the 'slope’ or ‘gradient’ of the

equation. In the example, %f = 2. Therefore, the slope is 2. The slope or

gradient of the equation may be positive(+) or negative (-). If the slope is
negative, then the line 1s a decreasing straight line and if the slope is
positive, thén the line is an increasing straight line.

1) If x =0, then the value of y is the "Y - intercept” or " Intercept on Y

axis". Hence,
y=2x+3=20) +3
=0+3
=3
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Therefore, "Y - intercept” or "Intercept on Y axis" is equal to 3.

i) Ify = O then the value of x is called the "X-intercept” or "Intercept on
X —axis". Hence,
y=2x+3
5 0=2x+3
2x+3=0
v 2x=-3
x=-3/2 :
Therefore, the "X—mtercept" or "Intercept on X axis" is equal to 3/2. The
Table 2.2 for x and y is obtained from the above equation.

Table 2.2
X 0 | -3/2
y 3 0
The graph of the function can be plotted from the Table 2.2.

y - Intercep!?

] 1
+~ W
T T

Y'Y
Fig. 2.1 : Intercepts

The "Y - intercept” denotes the point at which the straight line cuts the

vertical axis (Y axis) and is represented by the value of y, when x is equal

to 0.
The "X - intercept” denotes the point at which the straight line cuts-the

horizontal axis (X axis) and is represented by the value of x, when y is equal
to 0.
The mtercept may be positive (+) or negative (-).

‘Graphical Representation
e graph of the Linear Function is a "Straight Lme which is not
parallel to the co - ordmate axes.
Let us find the graphical representation of the Linear equation y = 2x + 3.
The Table 2.3 for x and y is obtained from the above equation.
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' Table 2.3

R EEEY R
v |3 -1 517 19.741 _.113,

The graph of the function can be plotted from the Table 2.3.
‘ ' ¥

L 1 1 | 1 1 1 | o

0 1 23 4 5 6 7 8 %
Fig.2.2 : The Graph of a Linear Function

Example in Economics:
Marshall assumed that Demand is a function of price of commodity.
4|

In the Figure 2.3 the slope of the
P e Poce 1
*  function (i.e,D =5 - > Nis ~ Eand

the "Y - intercei)t" or "Intercept on Y,
axis" is “5. Since the slope is
negative, the line is decreasing or
sloping downwards. This indicates
that the Demand Curve slopes 0 1 2 3 4% 5%
b downwards. i ' CRAANG

oy Fig.2.3 : Demand Line

2. Quadratic Function or Second Degree Function

This is a Non - Linear Function with maximum power "Two' (2) either in
'x'or 'y’ or both in x and y. In other words, a Polynomial Function of degree
two 1s a "Quadratic Function", '

-
-~

v

Examples: L
1 y=ax+bx +c s
~“where a, band ¢ are real numbers am( a#0,’)
Q2. y?=4ax ° . |

3. y=2x2-4x+1 ... Quadratic Function in a single variable

- g
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4, X2+y?m15
5. Q y P2
2
6. ax*+by?+cxy+d ... Quadratic Function in two variables,
Grs!})hhical l?epresentatlon e
e graph of a "Quadratic Function" i a "Parabola” i.¢., "U

‘ . 6., "U ghaped”,

The same examplé y = 2x% - 4x + 1 can be taken for graphical reprmnmn.

The Table 2.4 for x and y is obtained from the above equation.

Table 2.4
X -1 0 1 p 3
y 7 1 - ] 1 7

The graph of the function can be plotted from the Table 24
Y

10}~

\ o

6|~
A

i | ol —tp
g w2 44
-21=

A

- 6l=
-8l
Yl
Fig. 2.4 : A Parabola

Example in Economics:
Marginal Cost and Average Cost are Second Degree Functions of the

level of output.

A MCC
ACC
=
wn
o
<
0 ouTPUT X

Fig. 2.5 : Average Cost and Marginal Cost Curves
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3. Cubic or Third Degree Function :

This is a Non - Linear Function with maximum power “Three” (3) either
in "x" or "y” or both in "x" and "y". In other words, a Polynomial Function
of degree three is a "Cubic Function”.

Examples:
1. Y=ax®>+bx2+cx+d
where a, b, ¢ and d are real numbers.
2. Y=3x3+2x2+x+5 ... cubic function in a single variable.

3. Z=ax3+bx2?y +cy’+dxy? ... cubic function in two variables.
‘Graphical Representation (Example in Economics)

Y

Tcc

y= axPebx?scx+d

cosT

¢ ouTpPUT ey

Fig. 2.6 : Total Cost Curve

4. Constant Function _ .
It is a type of function which takes a constant value. In other words, a
zero degree Polynomial Function is a "Constant Function", That is, a

Tafiction whose range consists of only one element is said to be a “Constant
Function”. &

Examples:

1. Y=a ¥
2. X=Db where, aand b are constants.

Graphi’cal Representation
The graph of the constant function is a "Straight Line Parallel to X axis
or Y axis”. o, o e

i avm———— e e

2 V*_ AR B
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(a) y is constant

Fig. 2.7 : Straight Line Parallel to X axis

(b) x is constant
y

4
5
|
|
|
!
|
I

0 X
Fig. 2.8 : Straight Line Parallel to Y axis

Example in Economics:

) In Economics the Total Factor Cost (TFC) is a constant function of level

of output.
i
[
§ TFL
_.__.__-—-——-——‘—__'-,‘
0 outpUT X
Fig. 2.9 : Total Factor Cost Curve
5. Polynomial Function:
"Polynomial Function” 1S @

Polynomial mcans “Multi-term" and the
general function in X and y of the form.
Y = agxn+axt + P i RS +a,

Where ag, a1, 82 «++- a_ are real numbers and 0’ is a non - negative integer.

Evidently, Polynomial Functions ar¢ generalisations of the Linear,
Quadratic and Cubic Functions. Actually, the situation is reverse. The
Lincar, Quadratic and Cubic Functions ar¢ particular cases of Polynomial

Functions.



Therefore, X = 3 18 a 100t Of the equation 3x ~ 9 = (), because the value of
x (i.e., 3) satisfies the given equation,

A) LINEAR EQUATIONS
1. Linear Equation is ax + b= 0,
The solution to this equation is ax =~b
Therefore, x __.E.
2. 3x+5 =20
3x =20-5
3x =15
X ll"]"'séu 5,
3, 3x-9 =0
3x =9



ANALYTICAL GEOMETRY

Analytical Geometry was [nvented by the French Mathermay,,
Ren'e Descartes (1806-1650), Analytieal geometry 16 a study of ey,
through algebra, Some problems of geometty cah casily be solved wig, ™
help of algebrale techniques, These problems can be translated m
algebea fn order to solve [ and agaln 1t can be translated into freometry,

CO-ORDINATES

The element tn geometry 18 polnt and the element of algebr
i number, The polnt tn a plane may be represented in number,

v order to tepresent a point In number draw two strainght lines
intersecting with each other at right angles (90°), Intersection of the
two straight lines s shown as (ollows.

Y
Q N = =P ¥)
("\\‘l _Y) I
X' l
0 M S
‘ R S
(=x, y) (%, =y)
Yl

The two straight lines are interge

The point ks called ‘arigin’, The line XOX'Is calle X-axis and the line
¥ } LI T _ .avie T . \ : ¢ sa

YOY'is u\llcd‘\ u.\ia: I'hese two axisg are also known ag reference
lines or co-ordinates, The two co-ordinates diyige ( i four
parts called quadrants, '¢ plane into 10

cting at a point denoted as 0:

X co-ordinate is also called ‘abscigsy
represents positive of X co-ordinate and the ar
negative of X co-ordinate. Y co-or

+ The areq righy of v axis

¢a | . '
dinate is al eftofy axis represents
SIS0 calleg ‘ordinate’

e’.

o
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above the X axis is positive of Y co-ordinate and the area

mlu L axis s the negative of Y co-ordinate.
l0 '

Iri the diagram point P means, (x,y); point Q means (-x,y): point
L means (-x,-y) and point S means (x,-y). Each point measures value
CorreSPOf‘di“g to the two axis. For example if straight lines are drawn-
om point P 10 X axis and Y axis, the line cut X axis at M and the line
Y axis at N. The distance of OM is the numerical value of x and the

il
jistance of ON 18 the numerical value of y representing the point P.

Distance Between Two Points

IfM (x a ¥ and N (x,, y,) are two points in a plane, then the distance
between these two points is measured by the following formula.

MN= NGO,y
The distance from origin to any point in the plane is calculated as
OM = '\/Jcl2 + yl2 N

The following diagram shows the representation of two points
ina plane.

Y ' N (%, Y,)

M G ¥y

o X
The above diagram shows that the distance between the two

points M and N.

Example: 1 calculate the distance between the following points

QW 3,7, &8

(i) (0, 0), (%4

(i) (4, 30 €3
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Solution :

Let the points in each case be P and Q.

PQ = i, -x)+(y,-y) |
M PQ = A@-3*@E-7 | |
L JP+12='JE 3

@ PQ = (2-0)+(4-0)

= 22+ 4 = \J1+16
= 20

W) PQ = \3-(4)% 5 - (B))
= \(:3+4)2 + (543)?

= %F:E = \1+64

- Example; 2

co-ordinates of one pojnt i (3,4) and the other point is at X axis, find
the point on the x axis.’

Solution :

Distance of 5 link: vise o (x, - X))+ (y - v )
. 1

2
WLk V@37 0 gy
L. (@-3)"+ ¢
17 L

az—6a+25~]7 = 9

a2-6a+8. = g il
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100

i ) 204 =0 a-4@-2)=0

- a ::20[4.

=
Bl
=)
B
=]
et
(4]

iAG, T B(-2, x) and C(5,2) are co-ordinates of three points

- T i e A P W § T b
Y

{
[
¥

:38=AC, find the value of x.

i
| sustion:
Distance of a line = ke - x1)2 +(y, - yl)z
Given AB = AC
@3y +n = 6T PALS
25+ (x-T) . 4475
25+ (x.‘])l =, 00
& (35-'7‘)2 = 29-25=4
| iy i B2
x-7 - 92 orx-7 =-2

x=9 (or) x=3

SLOPE OF A STRAIGHT LINE

The slope of 2 straight line is also called as ‘Gradient of a
Straight Line”. If M (x> y) and N ( x,, y,) are any two points in a

diraight line, then the slop€ of the line is measured as,

Q!‘ YZ—J! Y!-y?-
Slopeof MN = ——
xz-xf xr-xz

The slope of a straight line is defined as the ratio between the
vertical separation and horizontal separation of the two points. The
sertical and hor‘;zontal separation of the two points are shown in the

following diagram-

EEm—— T
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a@4) -2(@-4) =0,  (a-4)@-2)= o -
- a = 2 or 4.
F\ample 3
If A3, 7) B(-2, x) and C(5, 2) are Co-ordinates of three points
and AB = AC, find the value of x.
S()[utiﬂn:

Distance of a line =

= ¥l - X))+ (y, - y,)’

Given AB = AC
2 2 2
(23 + T = (53924 (=75
25 + (x-7)° =  4+95
25 + (x-7) = 29
7Y = 99 25=4
x-7 = .=
x~7 = T erwsg TR -2
X=9 (or) x=5

SLOPE O A STRAIGHT LINE

LI =
S‘Ope of MN = -—‘2—=—-l_ or _}l__yf_
352‘361 X -x

Vertical

‘ertical and horizontal S€paratiop of the two

following diagram.




SIMPLE INTEREST, COMPOUND INTERg,
AND ANNUITIES |

I SIMPLE INTEREST

| Interest is the extra money paid for the use of anothe
money. (Eg) X borrowed Rs. 5,000 from Y gnd X repaid the Moy
at the end of the 2nd year. X has to pay an extra money for
usage of Y’s money for 2 years. The extra money is called the simp
interest . If the extra money (ie., the interest) is 10 % per annum
then X has to pay (5000 x10/100 x2) Rs.10007/-as interest.

Cf he formula for calculating the Simple Interest is

SI = Pni | |
A =P+Slor P+Pni or P(l+ni) -
P =Sl/ni
n = SI/Pi
i =SI/Pn

Here P is the Principal; Slis the Simple Interest; A is the Amount
(P+SI); n = number of years; i = rate of interesﬂ
ILLUSTRATED PROBLEMS | :

1. Calculate Sirﬁple Interest and Amount for the following investments.
(1) Rs.l0,000 hfor 3 years @ 15% per annum
(ii) Rs. 15,000 for 2 ;years @ 12 % per annum
(iii) Rs. 20,000 for 40 months @ 12 % per annum
(iv) Rs.25,000 for 190 days @ 10% per annum -
(v) Rs.30,000 for 2 years 3 months and ZQ days @ 159, per

annum.

Solution :

SI=Pni, A =P+SI
SI=10.000 x 3 x 15/100 = Rs.4500
A =10.000 + 4500 = Rs.14.500




w
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p . gl = 15,000 x 2.5 x 12/100 =Rs. 4 o
4 =15,000+4,500 3 el ]’;gg
. = Rs. 19,500
— 20,000 + 8,00 b
A 0  =28,000
0 g] = 25,000 x (190/365) x (10/100) = Rs. 1,301.37
A =25,000+1,301.37 ~ Rs. 26.301.37
'(\,) gf =30.000 x (2 +3/12 +20 /365) x 15/100
30,000 x 8,769 +1,095 +240 15
4380 100~
= 4,500 x (10,095/4,380) =Rs. 10,371.58
A =30,000 +10,371.58 = Rs. 40,371.58

nd the number of years in which an investment of Rs. _30,000 X

2. Fi
rest p.a amounted to Rs. 39,000

@ 12% Simple Inte

Solution )
A =Rs. 39,000 ;P = Rs. 30,000

= A-P = 39,000 - 30,000 = Rs. 9000

"o Bl
i =Pni, SI=Pni .
_— SI _ 9000 9 x100 _95
pi _ 30,000x 12/100 30X I e

i.e., 2 years and 6 months.
3. Find out the date on which an investment'of Rs. 20,000 become
Rs. 24,800 @.8% Simple Interest p.a., if the date of investment is1®

January 2000. -

SOlution ¥

P =Rs.20,000; A=
SI = A-P = 24,800 - 20,

SI = Pni ; SI =Pni:
n =SI/Pi= 4,800/ (20,000 x 0.08) =3 ysars

The date is 1% January 2003.

4, Fi ;
e:ll)ld out the date on which an amount of R :
fuary 2001 become Rs. 42:300 @ 12% simp

% = 0.08

S. 40,000 invested on 1
Je interest p-@
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Solution : |

P =Rs. 40,000 A - Rs. 42,300 i=12% =0.12

SI=A -P=42,300 - 40,000 = Rs,2,300

SI=Pni
n = SI/Pi=2,300/ (40,000 x 0.1 2) =0.479 years

or 0,48 X 12 = 5,76 months

or 0.48 x 365 = 175 days.

The date is, (Feb.28 + March 31 +April 30 +May 31 Hunel
= 1505 175 - 150 = 25 in July)
= July 26, 2001,

. L ears. whid
> X invested Rs.25,000 on It Jan 1998 for a period of 275 years, “’h'f
gave him a simple interest of Rs, 6,250. Find out the'rate of interes
Solution :

P =Rs25,000; $1=Rs.6,250; 1 -_~212- years
SI=Pni '
| =S1/Pn=6,250/(25,000 x 2.5) = 10 /100 = 10%

6. An investment of Rs 20,000 becomes Rs 20,800 after 73days.
Find the rate of Simple Interest

Solution :

A =Rs.20,800 P = 20,000
SI=A-P=20,800- 20,000 = Rs.800

N = 73days i.e 73/365 years or 1/5 years
S1 = Ppi

- 800 = S00X5 20 o
Pn 20000xT73 = 20000 = To5 =

will, the amount should be invested in a bank @ 12% simple i
P-2., 50 that, the two sons should getthe -

7. A has two sons. He left Rs 1,50,000 for his two sons, According to his. 1
|
the age of 20, The elder son was 17 year ‘
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Let the investment for the elder son be = x;
i =12%=0.12 n=20-17 =3 years
A =P +ni)= x (1+3x0.12) =x(1+0.36) = 1.36 x
The investment for the younger son P =1,50,000 - x
=12% =0.12; n=20-14 =6 years
AP (1+ni) = 1.50,000 - x (1 + 6 x 0.12)
 ~1,50,000 - (1+0.72) = (1,50,000 -x) 1.72
=2,58,000 - 1.72x .
Since A, = A,
1.36x=2,58,000-1 72X
1.36x+1.72x= 2,58,000
3.08x=2,58,000
x =2,58,000 /3.08 = Rs.83,766
nvestment for the elder son = Rs.83,766

Investment for the younger son = 1,50,000 - 83,766
=Rs.66,234.

3 Calculate the amount invested when it gives a simple interest Rs. 15,000

period of 2 1/2 years @ 12% interest per annum.

for a
Solution : |
S =Rs.15,000;n =27 years; i=12%=0.12
S| =Pni _
o _SI_ 15000 _ 15000 Rs.50,000
ni - 25x0.12 0.3

9. Calculate the principal for a simple interest of Rs.12,000 @ 12% interest
pa for a period of 4 years 3 months and 17 days. |

Solution :
SI =Rs. 12,000, n =4 years 3 months and 17 days
=4 +3/12 +17/365 = 4.3 years; i=12%=0.12
SI = Pni
SI 12,000 12,000 '
P ey B el s, — —
ni 43x0.12 0516 = Rs-23.2%6.
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: Wxﬁ"‘.

g Amount 2t the end of 5 * year =Rs. 51,200
Amount at the end of 3 “year =Rs.43.520
Simple Interest for 2years  =51.200-43.520=Rs.7.680
Simple Interest forone year  =7,680/2=Rs 3840
Simple Interest for 3years  =3.840x3=Rs.11,520

A=P+SI

£3.520=P+11.520
P=43320- 11.520=Rs. 32.000

- 3.840x 100 = 12%

Y.

¥t

Rzic of stmple Interest

I Compound Interest
Compound interest is the interest calculated for the principal and
#5 imerest for the prefixad period. Hence at the time of calculation of interest
i apcmmul=ied amouni (1.2, Principel and the accumulated interest) is taken
Compound Inseresi s Calculated by the following formula
Ci=Pi)*-P
A =PlH)
A
If méerest compounded half yearly, then
Cl= pP-xin2y>-P
If interest compoumded quartely, then
Cil= i /4)™=-P

P =

If interest compounded monthly, then

Cl=PE=iN2™>-pP
Where C.I= Compowund Inserest; i = rate of Compound Interest:
n = number of years; A = Total amo:nt =P + C.I; P= Principal

ILLUSTRATED PROBLEMS
- Caleulate Compound Interest and the Amount for the following
Mvesimeny
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Solution ; Oy
P = Rs.14,000; A =Rs,20,849; i = 12% = 0.19
A = P(l+i)
20,849 = 14,000 (I +0, 12)"
20,849 = 14,000 x 1,120
112" = 20,849 /14,000 = 1.4892

logl.12» = log 1. 4892
nlog1.12 = log1.4892
nx0.04922 = (.1 72953

= 1= 0.172953 /0.04927 =3.5 years

6.  Find the rate of compound interest for an i

Soluiion .

P= Rs.12,000; A= Rs.23,105; n=3§
A = P(l +j)n

23,105 = 12,000 (1+i)s

(1 +iy* = 23,105 /12,000 = 1.9254

log (1+i) = log 1.9254
Slog(1+i) = log 1.9254 =0,28452
log(I+i) = 0.284521/5 = 0.0569
(1+i) = Antilog 0.0569
I+i =1.14 :
i=1.14-] = 0.14 = 149,

7. An amount of investment became

Year and Rs.35,870 at the end o
investment and the rate of compoy,

R5-23,092 at the eng of the, second

“f‘e fourth Year. Calculate the
nd Interegt,

Solution :

Let A,, and A, be the amount at the eng Of 2 na
respectively.
A, =P(I+i)? = 28,092
o i)¥=35,870
AZ - p(] ‘H)

and 4 w

Y orem
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METHOD OF CALCULATING ANNUITY

calculated as follows
-~ A=Ph[a H)"-1]
Where A = Amount; P= Apj,

uity;
interest:n = numb

Example .} X Deposi
' 12%

1 =rate of COMpoypg
er of the periods,

ts Rs.7000 in

for a period of 9 years Fing
total amount at the end of the g t Year if the intalmen
allowed tq accumulate. .
Solution i "
B=T7000, - *i 1 12%=0.12. | =9
A=.;E_[(1+i)n-] 700 "
1

=98,333 L2y _ 28333 2.773.1)
= 58333 %1773 3 TR 103,404 -
[log | 122910 Ll2=g, 004922 = 0.44208
- Antilog 044298 -, . |

v
—

{

*POsits i 51, | h month sl
for a perjog of 2y ANk at the end of eac

——
> @ 10%, compound interes
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Simpe L votal ; .
Find tota amount in the credit of his account at the end of the

g nd year.

”ﬂ.t’” : " ,
P = 4,000 - i=10%/12=0.1/12=0.0083

p =2 years ie; 2 x 12 = 24 instalments

I 2 4000 (14 0.0083) -1]
i ¢ 0.0083 ‘ j

sol

= 4,81,928 (1 0083 2 -1)=4,81,928 (1.2196 -1)
-4,81,928x0.2196 =Rs. 1,05,831 '
flog (1 0083)* = 24 log 1.0083 =24 x0.003 59=0.0862;

Antilog 0.0862=1.2 196]

, CALCULATION OF AMOUNT OF ANNUITY DUE

Annuity Due is the paym
od. The accum ulated amount O

ent of equal instalments in thebeginning
of the peri f Annuity Due is calculated as
follows. b d et
A=p[IH] [a+D"-1]
i

Wheré A =Amount; P= Annuity; i=rate of compound

= number of instalments. it .
every year in a financial institution in the
for 12 years. If the financial company pays
@ 15%p.a., find the accumulated amount.

interest and n

Example : X invests Rs. 5000
. beginning of a year
a compound interest

Solution : . ! |
P =Rs.5,000; n= 12: 1= 15%=0.15

A=P _1_’*1 [(1+i"-1]
. : |
.= 5000 (1+0.15/0.15) [(1+0.15)"* -1]
= 5000 x 7.67 x (1.15"-1)

=38,350 (5.35 -1)

— 38,350 x 4.35 = Rs. 1, 66,823

llog 1.152= 12 log 1.15 = 12X 0.060698 =0.72838;

.\ .
ntllog 0.72838 =5.35]
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3. CALCULATION OF PRESENT VALUE OF ANNULpy ™

- The present value of accumulated annuity is calcul ey 4 f;

Ay,
v z_{’i_[ A4 e P [, ‘.ﬁ..l,f._”}

Where, V = Pregent value;
i= Rate of compound interest;

Example :1 Calculate the present value for an yearly investmen o
Rs. 6,000 @ 10% com pound interest for a period of 7 ez

P= Annuity;
n = Number of instaltmens,

Solution

P = 6000; i=10%=().10;n=7

SR = 6,000 11 (140.1y7
"TU(M)] 0 E i U]

= 60,000 [1-(1.1y7  =60,000[1- (1/1.17)

=60,000 [1-(1/1 9487)] = 60,000 % (1-0.5132]
=60,000 x 0.4868 = Rs.29,208

[log 1.17=71og 1.1 =7 x 0.041393 = 028975
Antilog 0.28975 = 1.9487]

Example :2 X bought a motorcycle by paying Rs, 10,000 as down P@V’@;
and the balance amount in 10 equal annual instalments ¢
Rs. 3,000 each. The instalments include compound interes®
9% p.aIf X buys the vehicle by cash payment, find out ho
much he has to pay.

Solution:

Instalment Price = Rs.10,000 + (3000 x 10) = Rs.40,000

Cash Price = Rs. 10,000 + Present value of Rs.30,000
P = 3,000 i=9%=0.09; n=10

=P (140 = 3,000 E-{Hﬂ.wyw]
Present Value V =—{1- (141 y] s
=33333.33 1(1.09)°  =33333.33 (1Y, )
=33333.33 [11/2.3626)] = 33333.33 x [ 140.4233]
=33333.33 x 0.5767 = Rs. 19,223
CashPrice = 10,000 +19.223 = Rs, 29,223

[log 1.09% = 10log 1.09=10x0.03743 = 0.3743
Antilog 0.3743 = 2.3676}



CHAPTER IX

RATIO AND PROPORTION |

- L. RATIO

Ratio means the relation between two quantities of the

kind. It explains to what extent one quantity is greater or Smaller g,
- the other quantity. '

If X and Y are the two quantities, then the ratio between x andy
Is X/Y. It may be represented as X:Y. If both the quantities are of sap
value then the ratio will be equal to one. (Eg.) When the marks scor
by A is 90 and B is 30, than the ratio of marks scored by A and B js 903

i.e, 90/30 = 3. It means the score of marks by A is 3 times greater thy
the score of marks by B. ;

The first quantity of a ratio is cailed ‘antecedent’ and the
second quantity is called ‘consequent’. The antecedent is represented in
. the numerator and the consequent is represented in the denominator,

(Eg) The ratio between the daily income of A and B is 100:150
i.e, 100/150. (or 2:3 i, 2/3). In this ratio 100 is called anteceden! |
which is represented in the num erator and 150 is called the consequen, |

;
which is represented in the denominator. &-

Two quantities of different kind ‘could not be expressed if
ratio. (Eg.) The marks scored by one individual and the income of
another individual could not be expressed inratio.

TYPES OF RATIOS

1. Inverse Ratio

If k:gis aratio then gk is the inverse of k:g. ' The pf'oduct of thf?fe
two ratios is one. (Eg.) If 2:3 is a ratio then 3:2 is inverse of the ratl0
2:3.ie.,2:3=2/3;32=3/2 » Product of these two ratios = 2/3 x 3/2 =1 .

2. Compound Ritio

Compound ratio is the product of two or more ratios. To obtain 2
compound ratio the antecedes of one ratio with antecedes of another

y 'V OB




. gnd Proportion

,’wﬂﬂwoonseqwnofmmﬁowimm , %
:gmld be multiplied, consequent of another

€g) M xy and kg are the two ratios. ¢ i

Y » Yepresenting related

s sVeISe then the compound ratie is xk - yg, i 3
com‘pam fati(: m:y‘bc in the form of ‘duplicate ratio” as 1% y%;°

g 180’ B3 Y, sub—dtzplmrafiio’asxﬁ':w[y_;m‘sub-triplicm

v 28 9% - 9. |

3, Cg,ﬁ’lﬁd Ratio

Comtinued Ratio means the relation between 3 or more quantities of '
4z sume kind. (Eg )k g2 nis acompound ratio of three quantities.
g,z wdn of same kind; k © 12 m 2 n is 2 compound ratio of four
Wk,l,mandnofsame kind,

Commensurable and Incommensurable Quantities

The quantities expressed in a ratio with integers is called commensurable
gutities. (Eg) 3:5 The quantities expressed in a ratio with real
sumbers (except integers) is called incommensurable quantities.

(Egy 1.5:27 o1 3:45 or V& e

Illustrated Problems '
1. Find the ratio of

(i) 251075

iy 30cmtoZm

(iiiy Rs. 71075 paise
(iv) 1 hour to 22 minutes

Solution:

() 251075is25:750r13ie 1/3
Gy 1 metre = 100 cms
2 meters = 200 cms
Hence, 30 cm to 2m is 30 - 200 or 3:20, ie., 3/20.
G#) R4, 7 = 700 paise. Hence. Rs. 71075 paise is 700: 75 0 28:3 e 28/3
(v) 1 hour =60 minutes
Hence, | wmnmimmisw:norm:l! ie.,30/11
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i and Proportion . |
TYPES OF PROPORTION | ; 179

: pirect Proportion:

or decrease of ¢ :d

. 2" [nverse Pr,op'ortion:

~ If an increase in one ratio resy|ts in the decrease of another
atio and vice Vversa, these two ratios are sajq to.be

: = -4 inversely proportional.
(Eg.) a ‘b is inversaly proportional to ¢ ; d, if increase of a : b results in
the decrease of ¢ : d. . o

3, Simplé Proportion and Compound Proportion: ‘

Simple proportion is the method of calculating the fourth pr'oborﬁonal
from the three given quantities. It is also known as Rule of three. |

Compo_und proportion is the repeated use of the simf)le |
proportion. It is also known as Double Rule of three. - |

4. Continued Proportion: -

Ifa:b="b:c, then the quantities a, b, ¢ are said tq be, in
continued proportion. Here ‘b’ ‘is called the ‘mean proportiona)’
between a and c. c is called the third proportional to a and b.

ILLUSTRATED PROBLEMS

L Find the fourth proport‘iona'l t02,5,6

Solution -

Let the fourth proportional be x

Let the quantities are 2, 5, 6,
Hence,2:5 = 6:x ol
ie., 2/5 = 6/x;2x =6x5=30
o= 3042 =13

. ‘ . : 5
Hence, the fourth proportional to 2, 5,6is 1
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2. Find the third propor
Solution:

Let x be the third proportiohal .
Hence, 10:20 = 20 :X; i.e, 10/20= 2,
10x = 20x20=400; x= 400/10=40

3. Find the mean proportional between 4 and 16

~ Solution:

Let x be the mean proportional
Hence, 4:x= x:16;
x.x = 4x16;

ie, 4/x =x/16
2 = 64;x = V64 = §

4., If(x+4):(9-2x) =6:5 find the value of x.

Solution:

(x+4):(9—2x) = 6.5
x+4 _6. 59.2¢)=5(x+4)

]

9 —2x 5
54-12x = 5x+20; 12x +5x =54 -20
17 x = 34; x =34/17 =2
5. Ifa:b=c:d = 4 - 9, find the value of ad : bc anda+b:c+d
Solution: :
alb =4:9; ie.a/b=4/9 . a=4b —apid =4

e = 4,d=9 _
ad :be= 4x9: 9x4=36:36 =1:1"

& l"__l-fa'*‘b:a."b = 11:6, findtheratiob: a

Solu'tion:l_'
" ‘a+b:a-b =11:6

a+b 11 '
=-~ ;6(a+b) = 11(a—-b
aib . 6 (a+b) ( )

-,'
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