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Concepls of Sels

— =
You are already familiar with the concepl of sets, In this chapler and the next, we
will review what you have learnt in yvour previous class and go o litle Grther
from there.

Definition of a sel

MNotation

A stl is a collection of well-defined and distine! objeets. Every object of the
collection forming a set is called a member, or an clement. of the set, When an
object Is a member of a set. we say thal the object belongs (o the set.,

Clearly, any collection of objects Is nol a sef, Take the collections ol objeets
glven below.

(1] The first lour natural numbers
[ill Four conseculive nalural numbers

(1] The collection of the letters of the word SCHOOL

The members of the collection (1) are 1. 2, 3 and 4. These objecls are
well-defined. We are in a position (o decide whether a partienlar object belongs
to the collection or not. For example, 3 {5 a member of the collection, while 5 is
nol. Also, the members of the collection are distinet or different froam each other.
Thus, this collection is a sel.

But the collection (11} 1s not a sel. We are unable (o decide whelher an object
belongs to the collection or not. For example, 4 may belong to the collection or 1t
may not. The same is true for any of the other natural numbers.

The collection (iii) is nol a sct cither because the letier © occurs in 1 twice,
and hence the objects of the collection are nol distinel. However, Il we take ouly
one O In place of two 035, we gel the collection of the letters S, C, H, O, L, which 1s
a secl.

Usually, sets are denoled by caplial letters, such as A, B, €, X and Y. The
members. or elements, are denoled by small letters, such as a, b, ¢, y and gy, a
is a member of the set A, we wrile I as a & A, which is read as "o belongs (o A™ 1
a Is nol a member of the sel A, we write Il as a ¢ A, which Is read as "a does nol
belong (o A™.

Example Let X be the set of the first [ve even natural numbers. Then
2eX. 3eX. 10X, 12X,

Y i |
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Notatinns for some sped ial sels

{1} The sct of natural numbers Is denoted by N As B s a natural number,
8 e N. But -5 Is not a natural number. S0, -5 ¢ N,

{if) The set of whole numbers Is denoted by W. As 0 is a whole number,

1
0e W, Bul l is not a whole number. S0, 3 W,
2

(i) The set of inicgers 1s denoted by | of # As -3 Is an Integer, —3 €2,

But % is not an inleger. 50, :% e 2.

Representation of a sel
A set can be represenied in either of the fellowing two ways.
(1) Roster method or tabular form

(1i1 Rule method or sel-bullder form

Roster method or tabular form

In this method, the members of a sel are listed inside the braces, L.e. { }, and
separated from each other by commas. If an object appears more than once In a
callection, we wrile it only once.

Examples {1) The set A of the first four natural numbers s written as
A=11,23 4}

{ii) The set X of the letters of the word EQLEATA Is wrillen as
X={K, O L AT}

Note The members of a sel can be listed In any order, Thus, the set {1 2, 3, 4} can be
written as {2, 3. 4, 1},

Rule method or sel-builder form

If the members of a set have a commeon properly then they can be delermined by
describing the property. For example, the members of the sel A =1{1,2,3, 4.5}
have a common property, namely, all are natural numbers less than 6. No other
natural number has this property. So, we can write the sel A as follows.

A = {x|x Is a natural number less than 6},

which Is read as “A is the set of members x such that x 18 a natural number less
than 6.7

This can also be writlen more precisely as
A={x|xeN, x <6}
Sometimes the set A is also wrllien as
A = {all natural numbers less than 6}.
In this case, the description of the common property of the members Is glven
w. Ide the braces, Le. { }. This Is a crude form of the rule method,

A set given In the set-bullder form can be expressed in the tabular form by
listing the objeets satisfying the rule.
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Eximnples (1) Let X = (x| x 65 0 letter of the word PATNA].
Here, x s any one of the letters P A, Tand N;so X = {P, A, T. NL
() Let A = {x|x Is a whole number greater than 4 but less than 10}.
x s any one of the numbers 5,6, 7, Band 9: s0 A = {5,6.7.8.9).

A set given in the tabular form ean be expressed In the sel-bullder form If
the members obey some common property. Bul, the represenlation may not

be unique.

Examiples (1) Let B = {0, 2, 4).
Here, cach of the members is an even whole number that is less

than 5. No other whole number has this property.
S0, B = {x|x is an even whole number less than 5}
or B ={x|x is one of the first three even whole numbers}.

(i) Let Y ={1.e -3, p}.
The members of ¥ do not have a common property. 50, It Is

difficult to write the set by the rule method.

Types of sels

Finite sel
A set is called a finite set if the members of the set can be counted.
Examples (1) A ={1.2,3, 4}, which has four members

[} B ={x|x & N, x < 10}, which has nine members

(ili) C = {x| x is a letter of the English alphabet}, which has 26 members

Infinite set
A set is called an infinlie set i it has countless members,

Examples (i) The set W of whole numbers
(i1) The set N of natural numbers
(i) O ={x|x is an odd natural number}

It Is not easy to write infinite sets in the tabular form because it is not
possible to make a list of an infinite number of members. However, we do write
special sets like N, Wand Z in the tabular form as given below.

N={12234..}

w={0,1.2,3,...}
Z={..,-8,-2,-10.12,3,..}.

Similarly, the set of odd positive integers can be written as {1.3.5.7....%

Emply sef
The set which has no members is called the empty set or null sel. The empty set

is denoted by @ or { }.
Examples (1) The set {x|2x +1=0, where x e W} represents the empty set

because
ORI Paa] xz_ilaw.
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(i) The sel {x|3x +13 =10, where x € N ). too, represents the emply
sel because

x+13=10 = 3x=-3 = x=—lgN.
Iiﬂ_h{'n-ﬂ!i['l'

The sel of all objects under consideration 15 the universal sei for that discussion.
For example. if A. B, C. elc., are the sels in our discussion then a set which has
all the members of A, B. C. clc., can acl as the universal sci, Clearly, the
universal set varies [rom problem to problem It is denoted by LI or 2.

Example If the sets involved in a discussion are sels ol some natural numbers
then the set N of all natural numbers can be taken as the universal
set. The set W ol all whole numbers can also be taken as the universal
gl because all natural numbers are whaole numbers.

Cardinal number of a sel

The cardinal number of a finile set A is the number of distinet members of the
sel and it is denoted by n{A). The cardinal number of the empty set, @, is 0
because @ has zero members. So, n(@) =0. And the cardinal number of an
infinite set cannot be found because such a set has countless members.

It is easier (o find nfA} il the sel A is writlen in the tabular form, as shown,
Examples (1) f A={-3,-2,-1,0,1,2,3} then n{A] =7,

(i) If A ={x|x is a letter of the word HYDERABAD} then nlA)=7
because writing in the tabular form. A = {H, Y, D, E. R, A, B).

If A be a set for which n{A) = 1, we call the sel A a singleton,
1Ifn{A) =2, we call the set A a palr sel.

Equivalent sels

Two finite sets with an equal number of members are called equivalent seis.

If the sets A and B are equivalent, we write A «» B and read this as "A Is
equivalent to B

A « BifnlA] =niB). |

Examples (1) Let A =10.2, 4} and B = {x| x is a letter of the word DOOR]}.
Then. nlA) =3 and n{B) =3 because B ={D, O, R}. S0, A & B.
(i) Let X =12, 4.6,8,12} and Y = {y|y is a vowel}.
Then, niX)=5and nlY)=5.50, X & Y.

Egual' sels
Two sets A and B are said to be equal if every member of A 1s a member of B
and every member of B 15 a member of A, This is denoted as A = B,

Example Lel A = (2, 4,6}, B = {x|x is an even natural number less than 7]
and C ={x|x =2n.ne W,n £ 3L

Writing in the {abular form, B ={2, 4.6} and C = {0, 2. 4.6}
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Thus, every member of A is 0 member of
Also, every member of B 18 a member ol A, S0, A - 1

Again, every member of A Is a member of € Dot O« € aned 0 ¢ A
S0, every member of C bs not o member of A, Henee, A« €

Solved Examples

EXAMPLE 1 Which of the following collections are seta? Glve reasons.
() All even whole numbers less than 1

(i) Al the beautiful girls of your school
Selutirm (1 This ts o set because 10 1S possible 1o declde whether or nol a mumber s a
member of the colleetion,

] This is not a set, as there s no delinite way o deelde whether a particalar grl
Is Beantiful or nol

EXAMPLE2  Let X be the set of the natural numbers which are multiples of 3 and are less than
12, Fill In the blanks using . or ¢,

Me.....xX (i 1o..... X 1z...... X

Solution (e o 6 s a multiple of 3 and it s less than 12.)
i « [ 1015 not a muliple of 3.)
(i) « o 1205 pot less than 12 though 1t s a multiple of 3.) |

EXAMPLE 3 Write the following sets in the tabular as well as the set-bullder form.
if] The set A of odd natural numbers lying between 4 and 10

(I} The set X of vowels of the word COLLECTION,

Sadution (1] In the tabular form: A=156.7.9) _
In the set-bullder form: A=[(x|x=2n-lLneN,3=n < 5). |
(1) In the tabular form: X={0.E.1l)
In the set-bullder form: X = {x|x 15 a vowel in the word COLLECTION)

EXAMPLE 4 (fjLet A - ix|x  2n.m N, 3 n- 7} Write A by the roster method and find nlA).
i1l} Write the set B - |1, 3,57, 9,11} by the rule method.

Salutinn (] G<n<TandneN, wegeln =3.4.5.6,7.
x=2x32x4,2«52=6,2=«7=6.8,10.12,14.
A= 16,8 10,12, 14}. As there are exactly five members in A.nlA) =5

4} Each member of H s an odd natural number and no number s greater than
11.So,xeBilxeN xisodd and x < 11

Belx|x=2n-LneN.1<n 36}

EXAMPLE 5 Identify the finite and infinite sets amonyg the [ollowing. |
ihA=1,3927 e -(.4,7.10, | |

(W) C = ix|x =2a. A« N.1 - n- B} ivi]D=(x|x -2n-1.n - W)
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Splpilipen (11 A has four members; =0 1= o Onite set,

) The set B is inflnlle becanse by adding 3 1o a member. we get the next
mentber, and the process 1s unending,

(i) In the tabular formi. © = {4, 6. 8], So. C 1s a nile set.
(el As Wis an inflntte set, D has countless members. So, D is an infintte set.

_E“HI.FLE & ldent Ii}r the em F[y sel, the i{nﬂirl on ond 1he e Iy set. ~
WA fxlx-8-2x.Z (BB Ixjx? 1 0.x N NC Ixjx® =4, x « Z)

Solution M) x+3 =2 mplies that x =2 -3 =-1eZ So, A=1{- 1} and niA] =1
So. A Is a singleton.

) x* +1 =0 for any natural number x. So, the set B has no members.
niB) = 0. Therefore, B Is the emipty sel.

) x2=4 = x=2.-2.and2c2Z -2 &Z.50.C ={-2,2} and niC} = 2.
So, C 15 a palr sel.

EXAMPLEY Let X = {x|x is a letter of the word LATA}, ¥ = {x|x is a letter of the word LATE]
and Z ={T, A, L, E}. Prove that

XY MHY-Z [HHY-Z
Solution Writing in the tabular form,

X={L.ATLY={L.AT.E} and Z={T.AL.E}
(1} Every member of X {5 a member of Y. On the other hand, since E €Y but

E g X, every member of Y 18 not a member of X.
X=#=Y.

(W) ni¥l=4andn(Z)=4.50,n(Y)=n(Z}=4. 50, Y « 2.
(1) Every member of ¥ 15 a member of Z, and every member of Z is a member
ol Y.
Y=
E PLES Write the sel A = {x| 2Zx < 9] in the tabular form, when th i
XAM il W oy 3. e universal set is (i) N.

Salution i) As every member of A must belong to the universal set N, x must be a natural

number satisfying 2x<9.80,.x=1,2,3, 4 only.
A={1,23 4}
(i) As every member of A must belong to the universal set W, x must be a whole
number satisfying 2x<9.50,x=0,1,2.3. 4 only.
A=1{0,1,2,3. 4).
(i} As every member of A must belong to the universal set Z, x must be an integer
sallslying 2x < 9. So, x = any negative integer, 0, 1, 2, 3, 4.
; A={..-2,-1.0,1,2.3, 4}
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Remember These

Lo A collevtion of distinet oleets i aoset 0 one enn declde whiether o parieudor olijest 15 o
mvetaber of the collee i o 1L,

2. Inthe roster wethod abubar foml, the members felememts) of the set are lsted; while (o

the make wiethod (set-batlder foem), the members ave deseribed by o common properly ol
the wiembers

3. In listing the members of 4 20t (dentieal Lsame] members are neluded only onee, The
members can be Usted in o order.

4. Symbal Meaning
Yed X iz a member of the set A,
xed X 15 not & member of the set A,
A=B A and B are equal sets.
niAl the number of distinet members of A,
A—B Aand B are equivalent sets: that 18, n(A) = n(B).
5. The set A i=

(1) a finite set if niA) is finge (1) an Anfindte set 10 nlAl 15 not Nnlie
() a singleton M n{A) = 1 {ivl a pair sel ifniA) =2

(v} the empty set. .. O, fnfA] =0,

6. Some special sets

I N =41.2.3.4, .} i1s the =et of natural numbers.

1) W =1{0.1.2, 3. ...} 15 the set of whole numbers.
iforZ={_.-3.-2.-1,0,1.2.3....} is the set of integers,
{i¥) O 1= the empty set. ni0) = 0.

(v] U or £ is a universal set. It may be finite or infinite.

T

1. Which of the following collections are seis?
(1) All the months of a year

(i) All superactors of India

[iii) All the letters of the word MIZORAM

{iv] All the natural numbers less than 20 which are perfect squares
. (vl All the integers lying between -5 and 5

(v} All the good boys of our neighbourhood

r 2. Let A be the set of all whole numbers greater than -3 but less than 5. Then, fill in the
blanks by using = or e.

10...... A (uj3a,.....A ) -4....., A vl 5...... A
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4. Write the following sets by the roster as well as the rule method.

10.

11.

(1) The set of letiers of the word TERRACOTTA

(t1) The set of whole numbers lying between —4 and 2

({11} The set of consonants in the word RABINDRANATH

{iv) The set of even Inlegers Iving between 10 and 10

write the following sets in the tabular form and find their cardinal numbers.

) A=(xjxeN.-l<x<3}

(i) B = {x]x is a prime number of one chigit}

(i) € = (x|x Is a two-digit number divisible by 15}

liv] D = {x|x is a letter of the word BHARATI}

Write the following sets in the sct-builder form.

(1) {a. e. 1, o. u} (i) {0. 5, 10. 15}
(i) {1.3.5. 7. ...} ivi{..-3.-2,-10}
Identfy the finite and infinite sets, and find the cardinal numbers of the finite s¢is.
i) A={x|x>4andx N} unﬂ':{xixﬁﬁander}
(1) € = {x]x< 5and x € Z} (v D ={....~3.-2.-1.0}
vl E={x|x<land x eN} M'rF:tﬂx:-i,l—,n r—.E}
n=+1
Identify the emply sel, the singleton and the pair set.
(1} A =10} (i) B ={x|x*-9=0xeZ}
(itl) C = {x|x“=25.x e N} (vl D ={x|5x -4 =0x ¢ W)

Let X ={x|x i5 a letter of the word MINISTER} and Y = {x|x Is a letier of the word
SINISTER). State which of the following are true and which are [alse.

Mx=Y (i} X =¥

Let P={1.-1}.89= {IIIE =4 x eZ)and R =(-2, -1, 1). State which of the following are
true and which arc false.

(i) P> 0 i P=Q liii) @ « R W) P« R

vi@=R vP=R

Let A=11,2,3 4}. B = {a. b ¢ d} and C = {x|x <5, x e N}. State which ol the following art
true and which are false.

My A« B i) A=8 iy A=C [ivi B &= C

viB=C

Let A=11.3,57..).B={x|x=2n-LneNjandC ={x|x =4n-1.n e N}. Prove thal
A=B (e =B

12. Write the set A = {¥|3x + 1< 15} in the tabular form when the universal sel s

(N (i w (1) £.

13. Write the set A = {x|x* < 4} by the roster method when the unlversal set Is

i) N iy w 1) Z.
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ANSWERS

1= 10 TN, v amd L) e e (¢ (V) e

3. T E.R A .01 = {x|x is o letier of the word TERRACOTTA|
I = fx|x e W, -4 < x <3

HUHR. BN, DT ) = x| x s 5 consonant v the word RARINEAMATH]
Il [-B -6 -4, -2 02400 =(¥|lx=nneZ-d<nsd]

S MLA =1L 2 and ala) = 2 M} = |2 3 5,7) and ni) « 4
0 C = 15 30 45, 60, 75, 90} amd nic) = & w1 B = {8, H. A R, T. [] and niD} = 6
5. b dx x5 a vawel of Lhe English alphobet | (M) | x = G, e Wand x < 15)
te) dx ) x 15 an odd nataral number} W) x|x o Zx <0

6. 1] Infiwite sl 11] Fintle sel, where n|H) = 5 (] Infimile g2 (1) Indiniie sel
vl Findle sel. where mlE] = 0 (vi) Inllnile s

7. (1 Stngleton (1) Pair sel () Singleton (iv) Empiv sel

B. [i] False (i} False

800 Trae {0} False (000 False  {iv) False () False  [vi) False

10. 1) True (i) False {00 True  {iv) True |v) False

2. 00 60 2: 3. 4) (M40, 1. 2. 3.4} fd. -3 -2-1,00L2 3 4)

L3000 (0 (o, Ep oo f-Lon

Venn Diagrams

vord
A diagram used lo represent a sel is called a Venn diagram, Such a diagram can

also be used to display a combination of two or more sets.

¢ are Representatlion of a sel
A set is usually represented by a circle or an

oval-shaped closed curve. The members of the
sel are represenied by poinis inside the figure
and the name of the set is writlen on the "
qare boundary of the figure. Objecis that do not :I

belong 1o the set are shown as points oulside
the figare. The adjoining figure represents the \_/
scl A ={a, ¢, i, 0, ul. Any abject x which does

nol belong to A IS represented by a point
al outside the figure,

.3

LR

E ]

j® &N

o u J

-

B
Il a sel has a large number of members

then. instead of representing the members by

points, we wrile the description of Lhe set Bays

instde the circle. To display the sel B of boys of

vour class, you can draw the diagram shown

alongside.
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Represerialnon of o sel alomg with e ponersal sel

The unbversal set s uswally vepwesented Iy 0
reciangle to distigish i o the other sets In A
the Venn dbvam given alomgside, the chvle
representing the set A s deawn fnshide e |; !
revtangle showing the unbeesal set [ beeoanse
all the members of the set A are also members
of 17,

Al the elements of o set ave shiown nstde e ctreles An obijeel whivlels ot o
member of the set s shown ontside he cirele bt nside e reclngle

Example  The universal set 1 = (1.2, 3. 4] and z 1
the set A = (L2} are represented by .
the adjolming diagrom, ijl ']II
{ "

Representation of two set by a diagram

LetA = {1.2} and B = {3, 4}, This Is shown by

the Venn diagram (). Here, the members | and £ ) va
2 of the set A are shown by the polnts tnside | 2 | |
the circle representing A. The wembers 3 and '\\ g ll\ “ j
4 of the set B are shown Inslde the etrele T
representing B. B il
Let A ={1. 2,3} and B = {3, 4}. This Iz >

shown by the adjoming Venn diagram (1), e : \
Here. the member 3 belongs to botl the sets A ' : \ .
and B. So. the member 3 is shown In the & " ||
common portion of both the cireles 2 Y y
representing the sets A and B, :

A B

iy
LetA=4a. n. thand B = {5, a, n.d}. This s —, .

shown by the adjoining Venn diagram (1), 4 n EH\
Here, the members a and n belong to both (he " fo5 \
sets A and B. and are shown in the common [ K |
portion of both the cireles representing A & a/ |
and B. =, L

TR T E

(i

When two sets have no members in common, they are called disjolm sels
The sets A and B in the figure (1) are disjolul sels.

If two sets have at least one common member, they are ealled overlappin
seis. The sets A and B in the figures (1) and (111) are overlapping sets.
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EXAMPLE LetA = {x | x is o prime factor of 210}, B = {3, 5, 7, 9} and C = {2, 4. 6, 8}. Verify
that (i) A and B are overlapping sets, (i) B and C are disjoint sets, and (iii) A and C
are overlapping sets. Also, show them by Venn diagrams.

Solution Writing in the tabular form. A = {2, 3. 5. 7].

(t} We find that the members 3, 5 and 7 are
common to A and B, So, A and B are
overlapping sets.

(i) No members are common to B and C. So,
B and C are disjoint sets.

{lii) Since 2 eA and 2 €C, A and C are overlapp-
ing sets.

Solved Examples

EXAMPLE] Answer the following from the adjoining Venn diagram.
{a) Fill in by using = or #.

i A ) 8B ()5 A 9

(iv] Boveere A (V) 9uce B (v} 6.0 B

(b) Write the scts in the tabular form.
(i) A (if) B (iii) U’

. {vi) &
Solution falf)e (e [(ill)e (ivie ([v]e
(b) (1) A =11, 4.6.2,3} (1) B =1{2,3,5.7} (] U={1,4622357089}

EXAMPLE 2 Draw a Venn diagram to represent IV = {x|x is a letter of the word PROPORTION)
and A = ‘P. n! Rl TI’-
Solution Here. I = {P, R, O, T, I, N} and A ={F, O. R, T} i

the required Venn dlagram Is as glven alongside.
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1. Answer (he following from the adjoining Venn diagram.

il Wrile the set A by the roster method.,
1) Wrile the universal set U in the iabular form.
(i Fill in the blanks using cor ¢,
lala..... A lble...... A [e)fl......A

2. Answer the following [rom the adjoining Venn diagram.

() Write the sets M and P in the tabular form.

[} Write the members common (o M and P,

3. Answer the following from the adjaining Venn diagram.

1] Write the seis A and B in (he tabular form.,

(il Write the members common (o A and B

4. Answer the following from the adjoining Venn diagram.

(1) Write the universal set U by the roster method.
{il} Write the sels A and B in (he labular form.
[ili] Are A and B disjoinl scls?

5. ITA=1{0.2. 4.6t and B = {(. 3. 6.9} then represent them by a Venn diagram.
6. I X={x|xeW,x<5} and ¥ ={x|xeZ -2 <x22) then represent them by a Venn

diagram.

7. Represent the universal set U ={1,2,3.4.5.6. 7} and A = {1.3,5. 7} by a Venn diagram.

f
il

B. Lel X ={2,4.6}, ¥ ={3.6,9) and Z = {4,8 12, 16}, ldentify the disjoint and overlapping
sels, among (I} X and ¥, (1) Y and Z, and (1) Z and X. Also, show them by Venn diagrams.

9. Let A={x|xeW xisamultiple of 5 and x < 30}, B = (x| x ¢ N, x is divisible by 7 and
X< 30}andC = {x | x e Wand x < 5} Verily that (1) A and B are disjeint seis, (i) A and € are

overlapping sets. and (1) B and C arc nonoverlapping sets.

10. Represent each of the following by a Venn diagram.
) A=1{L2}) and Be{-1.-2}
M X={a.lL. k} and ¥ = g1
) M ={c.a k.e}] and N ={d.a.r k)

_ .
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11. Draw a Venn dwmam 1o e

ENTERTAINMENT} and X - (a1, 101

ANSWI RS

e B

A =da boeh WU = o Goe e 0 g fbe [ehs

A28 el A
JWA=Ip. g r.athB=(p g ¢} VTR It

&MWL =10 -LL2-23 -3 a4 (L0 00 snnd 1 = {55 -0 0L} yess
: ¥ 7
/—\ \ s
K‘. 2- .-)
VL 4

M= {LIR A5 P 7 M

8. (1} X and Y are overlapping sels, 1) ¥ and Z are disjoing sets.
e

Present Alwe wmeln LF - (o]

i o (etter od Al

A o

w4

fe
]rl.//‘l i

arvar el
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Revision Exercise

1. Which of the lollowing collections Is a set™
{1 Four consecullve Inlegers
(i All prime numbers lying between 4 and 12 -
2. Write lhezclﬂ ={x|x =nZ+1,n « W and x = 15} by the roster method and il Inthe Blasp,
Eor g.
byiljjlﬂlnﬁ.....: () 5......A W) 17...... A V129,008 ;
3. Write the set P of natural numbers less than 11 in the zbular as well as the sei-Bullde;
form. Is P a finite set? If 5o, find n(P).
4. Classify the following sets into finite, infinite and empty sets.
[1] The set of prime numbers lying between 13 and 17
(i} The set of natural numbers which are multples of 11
(i) P ={x|x is a letter of the word EXAMINATION]
V) A={x]x eW, 4x -3 <0}
B. Let A={x|W.x2<9). B={x|x eN.2x<8). C={1.2) and D ={3. 4.5.6}. Which of the
following are true and which are false?
(ilA=D (i) B=A (Lit) B «» D iviC=D
(MB=C WMiC=A (vii) A+ B

6. TA={x|xeN.2x=11}and B = {x|x is an odd natural number and x < 10}, write (i] 4 and
B in the tabular form, (if) find n{A). (i) find n{B), and () find the common members of 4
and B,

7. Let the universal setbe U={x|x e W.x -1 10}.If 4 = {1.
diagram.

8. Let A={a.b.c.m.n}.B={c.d.e. f} and C ={m. n.pl. vV
overlapping sets, (1) B and C are disjolnt sets, and |

9. Let the universal set be Uf = {x
Show them by a Venn dlagram

3.9} then show them by a Venn

erify that (1) A and B are
ti} A and C are overlapping sets.
|¥ €N, x <10}, and also let A = {1,3, 5! and B =

12. 4. 6.8}

10. Answer the following from the adjoining Venn diagram,
(1) Write the sets A and B in the tabular form, s

A :
(1) Find the members common to A and B, ' r—\\:‘_ﬁ:‘\a

- lE‘"- -
(it} Find the universal set U, ™

| \ LY ® 5
(v} Verily if A « B, ' k
e .

1L UU={x|xeN 15sx<10}. A
represent them,

=42, 4.6.8.10) and B = 14, 6.8}, draw a Venn diagram to

ANSWERS

L. (]

L2610 e R T R

AP =qLan, LEG6T. 8010 = ix|x e N x < 115 P 15 o Nnite get: nPy = 10

4 UTEmpty set ) infinite set (1) Fusite seq lvd Finbte seq
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5. (1) False (i) False (i) True (iv) False [v) False (vi) False (vil) False

8. MA=L234.5andB ={L3A57.9 5 (5 (ivI1, Jand5
Tl A De u 9. T
1=

1«

L] - L] -
4 5 L T ] | Te =g

10. (i1 A={24. 69 and B = (67,89 (M6and9 (UI){2 4,67 8 9100 [iv) Yes

11. u
L | .
.7
] WK
=3
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Integers

You already know that for each natural number a, there Is a number —a such
that a +{-a) =0. Thus, 14(-1)=0, 2 +(=2)=0, 3 +{=3)=0,....

The numbers ..., -5, -4, -3, -2, =1, 0, 1, 2, 3, 4. 5, ... are called nlepers
1.2,3. 4.5, ... are called positive integers, while -1, -2, =3 -4, -5, ... are called
negative infegers. The integer O (zero) is neither positive nor negatlve.

The sel of integers is denoted by 1 or Z, 1t Is clear that all the natural numbers
and all the whole numbers are Integers. Henee, If x € N then x € W as well as

xel.
Representation of integers on the number line

Negative Integers are marked on the left side of zero on the number line, while
positive integers are shown on the right.

5 4 23 -2 =1 B {1 2 3 4 8

The distance of a negative integer from zero is the same as the distance of the
corresponding posilive integer from zero, For example, the distance between
-2 and zero is the same as the distance between 2 and zero.

An integer s greater than another Integer If it lies to the right of the other
integer on the number line. For example, -3 lies to the right of -6. Therefore,
=3 > -6, Similarly, an integer 1s smaller than another integer ([ It lies to the left of
the other integer on the number line. For example, -5 lies to the left of -4,
Therefore, -5 < —4.

The following should be clear from the number line,
1. There is no greatest or smallest integer.
2. Every integer has a successor and a predecessor. For an Integer n, the
predecessor s n =1, while the successor isn +1.
Absolute value of an inleger

The ahsolute value of an integer Is the whole number obtained by disregarding
its sign. The absolute value of an Integer a is denoted by |a|.

Thus, |-7| = (absclute value of -7} = 7,
| +5| = (absolute value of +5} = 5,
and |0| = [absolule value of 0) = O.

M-3
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EXAMPLE 1

Sﬂlunun

EXAMPLE 2

Solution

Ehhr“”.ﬂ g Mliullim it s For 47 hms 7

arison of legers,

Remember ihe

| following while compartng inlegers.

All posttive ntegers are greater (han gero and all negative Integers are lewy
than zera,

2.

very posilive nteger Is greater than all negative inegers.
3.

Glven two postiiive Ilegers, the one with the bigger absolute warlui 15 greaker
- Gliven two negative Inlegers, the one with the smaller absolule value §s greale

Solved Examples

Wrile the following sets of numbers dn the set-builder and tabular forms, and
represent the numbers on the number line.

) Integers greater than 3 and less than 7
11 lnlugm.-u Erealer than or equal io <2 and Jess than 3

1iii) h“tﬂlzl.'s Ereater than or equal to -3 and less than or egqual Lo 3
[iw] lll.'ll:gl'!!.'!. Rreater than -5 nnd less than or ¢qu|,| 1o 0

1) Set-bullder form: {x|x e].3 < x < 7}: tabular form: {4, 5. 8)

- i, TS e e e

¥ 4 W & X 3 4 'R & 7

(i) Set-bullder form: {x|x eI, =2 £ x < 3}; tabular form: (-2, =1, 0, 1, 2},

W r—— g i Ll o E e e -

=1 -2 =1 a 1 2 3 A 5

i) Set-bullder form: {x|x €1, -3 < x < 3}; tabular form: (-3, -2, -1, 0, 1, 2, 3}

- - = "

- om
-4 =3 =2 - o 1 2 3 4 5

liv) Sel-builder form: {x|x el, -5 < x < 0}: tabular form: {-4, -3, =2, -1, 0},

8 =5 4 -3 =2 -1 p 1 @
Find the following.
W |1-3| - 8] (W) -|-26] + |-28] - |39|
it |-3|-|9| =3-9 =-8.
(1) -|-26] + |-25| - |39|=-26 + 25-36 = 25 _ §5 = -40.
(1) |36| + |14 - |-50]| + |20| =36+ 14-50 + 20 = 70 -50 = 20

(iif) 36| + |14) - |-B0| + |20|

Remember These

1. I lor Z) = set of Integers = {.... =5, -4,-3,-2,-1.0,1, 2.3, 4.5, ...}

— i e T
-5 4 -3 -2 -1 0 1 2 3 4 &

2. The absolute value of an Integer Is the number obtained by omitiing its sign.
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lnlrgers N

3. (1 Gi
1 LIven two positive integers, the number with the greater absolute value 15 bigger.

il Giv
Iu | E: ©f WO negalve integers. the number with the smaller absolute value Is bigger.
(it} Each positive integer is greater than all negative integers.

L. Write the following sets of numbers in the set-builder and tabular forms. and represent
them on the number line,

1] Integers greater than —4 and less than 1
L} Integers greater than or equal to 0 and less than 4
liii} Integers greater than or equal to -2 and less than or equal 1o 0
(iv) Integers greater than -1 and less than or equal to 4
2. Fill in the blanks by using >, < or =,
=3 ... 1 (i) -8 ...... - (i 2...... -5 fiv) =12 ...... -18
) |-B] wen B (i) |=15] ..., 117] tvit) |=17] = | 15) ceere [(-17) + 15]
3. Arrange the [ollowing integers in the ascending order,
(i) =37, 132, 45, -172, 33, 35,0
(i) -172. -247, 136, 242 -365. -473,-36. 0. 77

4. Find the following.

M |-3)-16-2| (i) |-B4| + |-16] i) |-12| + |6] - |-3]
(vl |38] — | 126 - 167] (v) |273] - |-343) - |12] + |-2|
5. Indicate whether the following are true or false.
{i) The largest integer is 9999, {ii) The smallest integer is zero.
1iii] The absolute value of an integer is alwavs greater than the integer.
{iv] The successor of 125 is 124, (v} The predecessor of -123 is -124.
ANSWERS
L1 x| -4 <x <Lx eltand {-3.-2,-1, 0k oo o 0 BT B

HLH:{D:—:::L::!}'andm.1.‘1.3}: e : : : : y

lﬂl][:l—z-sxsﬂ.xqﬂand {=2. =1.0k =i 3 = a 1 2 3

i) L] =1 < & € 4.x e T} and {0. 1. 2. 3.4k 3 3 o ¢ 1 2 3 4

il = fvl= vl = [vil] =
i) =473, -365. -247, -172, =36, 0. 77. 136, 242

5. (1} False (0] False (il) False (iv) False (v Troe

2.0 =  fH < (HI} =
3, if) -172. =45 =37, 0. 33.35. 132
4 (1 =1 (i) 100 [} 15 iW1-3 [v1-80
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Addition and Subtraction of Integers

Addition of inlege ine The -
gers using the number ling o8 e sl LS

, rlght
Fovaaded o proasttive tnteger b given integer, move Lo the w"l r to be added.

niege
by as many unit distances as the absolute value of the inleg
EXAMPLE Add +3 1o +2.

Sarftion From +2 we move 3 unils to the right and arrive al 3.

3 unils
.
T
d 5 f

2 4 & 1 T 3

(+3) + [+2) = +5 =5,
To add a negative infeger (o a given integer, move to the lelt of thlf El‘::j“ E:MEET
by as many unit distances as the absolute value of the integer [0 be 3 '

EXAMPLE Add -3 ta +2.
Salutinn From +2, we move 3 units to the left and arrive at -1.

3 g

(-3) + (+2) = -1,

Subtraction of integers using the number line

To sublract a posilive inleger, move to the lefl of the given integer by as many
unit distances as the absolute value of the integer (o be subtracted.

EXAMPLE Subtract +3 from +5.

Soduting From +5, we move 3 unils to the lell and arrive at +2.

3 units

l + |

2 & 0 N % 9 & F @

{+5}-(+3]=+2 or H-3=12,

To subtract a negative integer. move to the right of the given integer by as many
unit distances as the absolute value of the Integer to be subtracted,

EXAMPLE  Subtract -4 from -2.

Solution From -2. we move 4 units to the right and arrive at 2.
4 unibs
| B
<3 =1 0 1 Z 3
[=2) - [—4) = +2,
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A sl b ks the ogipsestie o aldintion,

- LR —

Lo Aakd the tollowimg winnbers astog (he swmber Hoe,

L6+ (+2) LY =20 4 ) LI (4 T) + [=3) (v (=3) + (=)
2. Use the wnnber e to o the following,
W3-5 L) (-2 = =1 LIy (=3) =4 (Iv] 5 - (-3}
ANSWERS
s (M2 4 (v =G 2,402 [ (-7 (vl &

Addition of integers

Addition of two integers of the same sign

To add two integers of the same sign (Le., both positive or both negative), add
their absolute values and attach the common sign to the sum.

EXAMPLE Add +256 and +34.
Solution | +256] = 256 and |+34| = 34,
(+256) + (+34) = 256 + 34 = 290.
EXAMPLE Add -112 and -240.
Salution |-112| + |-240| =112 + 240 = 352,
(=112) + [-240) = =(112 + 240) = -352.

Addition of two integers of opposite signs

To add two integers of opposite signs, take the following steps.
Steps 1. Find the absolute values of the integers.
2. Subtract the smaller absolute value from the bigger absolute vale.

3. To the difference in Step 2, attach the sign of the integer which has the
larger absolute value.
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FXAMPLE Add -32 and +24.

St |-33] =88 |4 24| = 24; HA -2 '! ) %
a4l (e grenter absolule valne; so [-33) F 0824)

EXAMPLE Add + 130 and -92.
salution |+136) = 186, |-92] = 92; 136 - 02 14: N i
+ 136 has the grealer alvsolube value; so (4 1006G]) [-1X4]

Properlies of addition

1 s e Paiies ITaLesphere
L. Fhe additon ol Inlegers fi e il e flta if a2 sine] B s gy i B T

Rl R

. 92+ 26 =26+ [-12
Examples (1) 26 + 37 = 37 + 26. (1) (-12) + 26 = 2 =1z
() [=126) + (~284) = (~284] + (- 126). (lv) 45 + (-94) = [-84) = 45

2. *Fhie addilion of Integers 1s nssociative: Le., Ta, band ¢ are any three integers,

lmsMic=a+rih+cl=a+ bt J

Examples (1) {67 + (-132)} + 284 = 67 + {[-132) + 2H4 .
(1) (396 + 467 + [-223) = 396 + (467 + [-223)}.
3. The sum ol any inleger and zero Is the integer itsell. In other words, il a 1s an
integer, a + 0 =a. Zero is known as the additive identity.
EXAMPLE Add -286, 98, 22 and -34.

Solution “26 498422 +(-34) = {-264(=34)} 4+ (98 + 22) = {26 + 34) + 120 = -60 + 120 = 60.

Subtraction of inlegers

Sublraction is the opposite of addition. Thus, to subtract an integer from a given
integer. add the integer of the opposite sign to the given integer. Symbolically,

@—b=a+(-h.

Examples (1) 19-11=18+(-11)=+8 =8,

(1) 115 -143 = 115 +(-143) = ~(143 - 115) = -28.
(i) (=16) ~(11) = (-16) +(=11) = ~(16 +11) = -27,

Solved Examples

EXAMPLE 1 Find the following.

(1) -12-(-68) (ii} 237 -(-576) (i) -|-788) - (-2420)
(1} =12 -(-68) = -12 + 68 =56.

(1) -(-786)+(-2420) = 786 - 2420 = -1634.

(v} [-4860) +(+6247) = -4860 + 6247 = 1387,

liv] (-4860) - (-6247)
1) 237 - (-576) = 237 - 576 = 514

Solulion
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EXAMPLE2 Find the following.
112+ (-14)+16 -18 +19 - 45 {ii) -24 + 36 - 145+ (-679) - 285 - (-3IBE)

Salution (1) 12 +(-14) 416 -18+19—45 = (12 +16+19) - (14 + 18 + 45) = 47 - 77 =-30.
”-I.] E""Eq] +35 = I"&E +{-ﬁ?9l+235—[+35’5]={..-24 —]45_6‘?9_355] 1_136_‘235'

=-1234 +32] = -B13.

Remember These

1. To add two positive integers, add their absolute values and atiach the plus (+] sign.
2, To add two negative integers, add their absolute values and attach the negative (-] sign.

3. To add two integers of opposite signs, find the difference of their absolute values and
attach the sign of the integer having the greater absolute value.

4, To subtract an integer from a given integer, add the integer of the apposite sign to the
given integer,

1. Add the following,

(1) [+212) + [+67) (i} (+678] +[+1321)
(tif) (—120) +(-269) (iv) (~367) +({—4293)
(vi) 940 + 772

(v] 169 +(-125)

(vil) 316 +(-472)+ 735
9 +(-2467) + 3468 +(-0802]

[viil) —2167 +179 +(-4201)+812

{ix] (+1234) + 76

2. Evaluate the following.
(i) (-12) -(-63)

(1) 12 -24 +7 -9
(v) 64 — 48+ 151-123 +{—lE-4'I—[—lE?l

(i) ~125 —(+176)
(iv) 28 — (4] +|-186) - (-128) - 6B

ANSWERS

will) -5377  (lx} 680G
1. (1) 279 (i) 1999 [ITN] 389 [ _4GG0  (v) 44 {vi} 168 (vill 570 (will}
[fv] 115 v} 87

e e

2. [1}51 (1) =-301 LS
L

- ——eEREERRE
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M-10 Essential ICSE Mathematics for Class ¥
inlicati - rs
Multiplication and Division of Intege
Multiplication of integers

Multiplication of twe integers of the same sign

: al 1o the
- Ave integer cqu
The product of two integers of the same sign Is a posiivt

product of the absolute values of the inlegers.

Examples (1) (+16)x=({+8] = +{16 «8)=+128 = 128.

= =720,
(1] (=24} [-30) = +( |-24] % |-30]) = +(24 = 30) = +720 =72

Multiplication of two integers of opposife signs

i ey Whose
The product of two inlegers of opposile signs is a negative Inlege

absolute value is equal to the product of thelr absolute values.

Examples (1) (~24) x (+25) = —( |- 24| x |+25|) = —(24 % 25) = -600.

(1) (+125) % (=36] = (| +125] x |-36|) = —(125 = 36) = ~4500.

Properties of multiplication

1. The multiplication of inlegers is commutalive; l.e., If a and b are any two
Integers,

axb=hxa.

Examples (i} 24«28 =328 x24. (i1) (-23) =73 =73 =(-23).
(1) (-26)x(-123) =(-123) = (-26). (iv) 375 = (—-497) =(-497) = 375.

2. The multiplication ol inlegers is associative; i.e., if a, b and ¢ are any three
integers,

[axblsc=axlbxcl=axbxec. k

Examples (1) (24x72)x28 =24 x(72 =28),
(i1} {237 = (-676)} =125 =237 x {|-676)x125).
3. The product of any integer and zero is zero. Symbaolically,

ax0=0xa=0,

Examples (i) 4x0=0x4=0, (1i} (-27) %0 =0 =(-27} = 0.

4. The product of any nonzero integer and 1 is the integer itsell. 1 is called 1)
mutiplicative identity. Symbolically,

Qxl=g.
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O Muliipheation s disteibitive over additins In other words, Il a, b and ¢ are
any three integers then

axfbici=axb+axe.
Exumples (1) 24x(32 + 46) =24 =32 +24 x 46.
(1) (78 +927)x35 = 7B x 35 + 927 x 35,

Division of integers

I..n'l"l- ISR ﬂir drn IHF{‘E;-I’ t” an r'n I'{.!ger Dlr '.ﬁ(," samoe EIE"

If e 11:“‘%':1' Is divided by another integer of the same sign then the quotient is a
Postive integer whose absolute value is found by dividing the absolute values of

the integers.
Examples (i) (+48) +(+8) =|+48| + |+8] = 48 +8 =6,

(1) (~75) +(~15) =|-75] + |-15| = 75 =15 =5.

Division of an integer by an integer of the opposite sign

If an integer Is divided by an integer of the opposite sign then the guolient is a
negative integer whose absolute value s found by dividing the absolute values of
the Integers.

Examples (1) (+90) +(=15) = =(|+90| + |-15|) = -{90 + 15) = -6.

(1) (=115) =1423) = ~{|-115] + |+23|) = (115 = 23) = -5.
Notes = [(a is any intcger thena + 1= a and a + (=1} = -a,
* Il a be any nonzero Integer then O+a =0,
= Diviston of an Inleger by zéro Is nol permiited,
Simplification
An expression Involving Integers Is simplified by the rule of BODMAS,

Steps 1, First, carry out the aperations inside the brackets (B).

Brackels are removed In this order: line bracket (or vineulum), [irst
jor round) hrackels, second (or curly) brackets, third (or rectangular
or square) brackets.

2. Then change ‘ol 1nlo " and muliiply [0).

A, Carry oul the operations ol division and multiplication, In the same
arder as in the glven expression (M)

4. Finally, carry oul the operations of additlon and sublraction [AS),

EXAMPLE  Slmplify. B2 G0 [3of (2-0H 3.0) G}

Seabatiniry The given expression « G2 - 00 ol {208« 4]0 61« B2 - 60 3ol {222 46}
B2 00 2 [Bol 14065 - 52 - 6013 of 10]
B =00 4 35 = 10| = B2 - 680 4 30 = 52 -2 =5,
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Golved Examples
e

EXAMPLE 1 Find ihe following products. (v 1+12) - | 37
W B-f25 ()1 14)-1.88 OE-29 o

s {-35) = +14 » 35) = 490,
i ol e TP R (-2} = (12 x32) = -84
(1) (-25)# 35 = 425 » 35) = -B75, ) (+12)~ .

EXAMPLE2 F ;
SAAPATLE 2 lll':.]dl;hl; I::r:in:'?:]rnduﬂti — (27} (- 38 -
(iv) 4 - |-G}« {-B)-(-3) 5 w]s'lzsi-lﬁifz“’ﬂ
Wafution (1) 67 (=42} (-27) « {6 » (-42)} » |-27) =(~252) x(~27) = 0804,
(1) (=125 (~27) = [-35) 8 = {[=12)= (-2T]} » {[-25) = B} = 324 » (-280) = -0072,
(il) 26 4 « 37 « [~25) = (26 « 37) = {4 = (-251} = 962 (-100) = ~96200.
(V) 4 (-6} [-5)«(-3)=5 (4 x[-B] =5} = (-6 = (-3N ==100=18 = 1800,

5 :-'125!3?]
(V) 8x 12 #(~15) » 20 » 25 « 37 = (8 » 12) = {[-15) » 20}
- 86 « (-300) = 925 = —(96 = 300) = 925

_ (28800 « 925) = ~26640000,

8 (1) 26- 4 -37-{-25
5-a7

EXAMPLE1 Find the quotient.
i) (+125) - [-25 () (-323]+-17  (iii) 483 « [-21] {iw] [-255) - [-195]
Soklion (1) (+125)+[+25) = +{125 +25) =5, (i) -323)+17 =323 =17} =-19,
(1] 483 =[-21) = (483 =21} =-23.  (iv) [-255)+(-15) = #4255 +15)=17.

EXAMPLE 4 Simplify. (i) 25-{20f 6+ (9 3}} ] 5 of|B = (6-(6-4-3)}]

Sultition (1) 25-{20f6+(9+3)} =25-{207 643} =25 -{2«6+3)
=25 {12 +3} =25 15 =10.

(11} Given expression = 5olB+{6-(5-1)}] =50l [B+ {6 - 4}]
=5 ol|8+2]=50f 4 =5x4 =20.

Remember These

1. If two Integers are of the same sign then their product and quictient are positive.
(4} = () = (4), (=)=l=]=[+. =+ =+l (=) =[=) ={4).

2. If two Integers are of opposile signs then their product and quotient are negative.
(Hxl-) ==} [FxH) ==} #Hl=}=[=L [H)+{H =)

3. If a be any integer then
Maxl=a (axl-N=-a (ax0=0 (Wasl=a (Vas:(-1)=-a (MO=a="

1. Find the following products.
[llli]ﬂ]?]ﬂ ) 17« [+19) i
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Hv) (=13 = [~ 1 5)
(vl =14} =37

Tileprrs "

(i) [ 12501 130
i) | -225) « 40

w) [~ 2H)«{-40)
fvlll) 98« (-2

2. Complele the feallewwr jgags mabliplication alile.

_ i-I'-!|-un

ot |

=H

6 - a | s 6 | H 0 14

Hence, N1 in the blank with the sign =, = or =,

(1) (=12)x{12)
3. Find the lollowing,

(i T=[-B]=12

will=[-15)=17=19

(vll) (-2) = 22 = [-42) = [-36] = 35

4. Find the guolienl.
(1) 125 =(+5)
(iv] (-63) = ({-3)
(vii) (-225)+9
5. Simplify the following.
(1)6x3-14+2
(iv) 30 - {5-36 + (6= 3]}

(vil) 15 + {24 - 48 + (7 +16x 2 - 27}}
6. Complete the following using the slgns +, -, =, +

(1) {~293) » 37 « 53

(=12)={-12) (1) [-9)={=5)......[-9)= 0O (i) 6={-8)......8[-5)

(H0) 24 =« (-36)= 48 (lv) (-25) [+40) =0

(wl) 24 = 30 = [-28) « 23
(i) 7= (<9) = 13 = {-25]) = 16 » | +8)

(1) 625 +(+25)
vi) (=781} =(-11)
(ix) O = [-12)

(1) (+36) +[-4)
fv) (=128] +(-16]
(vill) (-372)+ 12

(i) 250=(15-5)+8 (1) 40 +12 + 423
(v} 3o0f(15+9+3-2x86] ivi) 4 +4 {4 -4 + 2)
fvith) 121 +[47 - {15 -3 = {7 - 4)}]

M9....d.....3=9 (i) 9 ..o 3 3=0
(#1) 9 e B enene =6 fiv] 9 ...... 3. 3=24
ANSWERS

L1216 (0)323 () 1628 i) 195

2. = (= M=

3. (1) 672 (1) =45103 () 41472 |

4. (1025 () -0 (u2s (w2l
B.i1p 11 () 18 (i) 48 [lv] 27

or +.- oOr

B.[) . ar w, ¢

fv] 1120 (vi) 4500 Vil =518 (vii) 1596  (ix) -9000

w10 [v] -53205 [vi} —4B36H0  (vil) =232ZH4R0 [will) 2620800

vl B (vi) 71 Ivil) =25 [will) =31 (ixp O

v 207 IvilE (i) 35 (vilip 11

or - ¥ ()= + ()= -

R 1T E

Scannad with CamScennear



N-14
Essential ICSE Mathematics for Class 7

Woaord Problems

EXAMPLE 1

At Leh, the temperature was -5 °C on Tuesday and then it S hfl ::ni i]!;l
Wednesday. What was the lemperature on Wednesday? On Thursday, ¥

3 "C. What was the temperature on Thursday?

Solulion

Temperature on Wednesday = -5 °C -3 °C = -8 °C. °
temperature on Thursday = (temperature on Wednesday) +3 C
=-8°C+3°C=-5"C.

EXAMPLE2 A planc is flying at the height of 5260 m above sca level. At & Sﬂﬂﬂm:
particular point, it is exactly above a submarine floating 1300 m

below sea level, What is the vertical distance between them? T
Solution Heights above sea level are considered positive and heights below
sea level negative.

5250 m above sea level means +5250 m = 5250 m,

1000 m+

and 1300 m below sea level means —1300 m. 500 m-

So, vertical distance between them = 5250 m—(-1300 m) s T el
=5250 m+ 1300 m —1000 m 4
= 6550 m. —1500 m--

EXAMPLE3 In a quiz, the team A scored 55, -35, -20, 10 and 0, and the team B scored

respectively B0, 5, -65, -35 and -10 in five rounds. Which team scored more? By
what margin did the winner team win?

Solution Score of the team A =55 +(-35) +(-20)+10+0
=655 -35-204+10+0 =10.
Score of the team B =80 +5 +(-65) +({-35] +(-10)
=80+5-65-35-10=-25.
10 = =25,
the team A scored more.
Difference between their scores = [score of A] - [score of B)
=]10-(=-25) =10+25 =35.
Hence, the team A won by a margin of 35.

EXAMPLE 4 A cement company earns a profit of 730 per bag of white cement sold and a loss of
712 per hq of grey cement sold.

mpany sells 3600 bags of white cement and 6000 ba
" Eﬂh: :nnfh %11“ is its profit or loss? gs of grey cement

[ii] What is the number of white-cement bags it must sell to
nor loss if the number of grey-cement bags sold is 80007

salution (1) Profit for the sale of 3600 bags of white cement
= +330 = 3600 =108 000,
Loss for the sale of 6000 bags of grey cement
=_F12 =B6000 = -T72 0o,
So, profit + loss = 108 000 + (-T72 000)
X there 1s a profit.
So, the company makes a profit of T36 000,

have neither profit

ket s e e i st e T
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Intepers
N-15

it Loss for the sale of 8000 bhags of grey cement

— . =-%12 = 8000 = - 196 000,

. company scll x bags of white cement so that there |5 no loss
profit for the sale of x bags of white cement = 4330 x x =¥30x |
profit + sale = 0, '

5 T30x +(-T96000) =0
or T30x-396000 =0
or  ¥30x =796 000.
i 186 000
130
Hence. the required number of bags of white cement to be sold 1s 3200,

=3200.

EXAMPL
E5 E ; til?rfss h:sk: containing 12 questions, 4 marks are given for every correcl answer
el marks for every incorrect answer. (i) Sumit attempts all questions, bul
njr are correct. What is his total score? (ii) Rajni attempts 10 questions, but
only 5 of her answers are correct. What is her total score?
Solution (i] Marks for 8 correct answers =8= 4 =32,

Marks for 4 incorrect answers = 4x(-2) = -8,
total score of Sumit =32 +(-8) =32 -8 =24.
(i) Marks for 5 correct answers =5» 4 = 20,
Marks for 5 incorrect answers =5x (-2} = -10.
total score of Rajni = 20 +(-10)=20-10=10.

EXERCISE @ _

1. At Srinagar, the temperaturc was —4°C on Monday and then I dropped by 2°C on
Tuesday. What was the temperature of Srinagar on Tuesday? On Wednesday It rose by
5 *C. What was the lemperature on this day?

2. Ramesh deposits #5000 in his bank account and next day withdraws T3780 from IL. Find
the balance In his account after the withdrawal.

3. A plane is flying al the height of 6300 m above sea level, At a particular point, it 15 exactly
ahove a submarine floating 1400 m below sea level. Find the vertical distance between

them.

4. A submarine is floaling 50 m below sea level.
r 380 m to a point A. Wrlle down the depth of the point A below

(i) It goes down a furthe
sea level.
(] From the point A, It rises 120 m to another point
level?
5. In a hotel, food is stored In a freezer at =20 °C.
(1] What would be the temperature Il 1L was ralsed by & "C?
{11} What would be the temperature W11 was lowered by 0.5 "C every hour for 12 hours?
_40, 80, 0, 30 and -70. and the team Y scored respectively 75,

B. What Is the depth of B below sei

8. In a quiz. the team X seored
an, -50, <70 and 10 in five rounds.
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e UL L by

T Find the swares of the twa teams

L
= AT W
T Wihat was the nangin by whicl the victorions 163 o ZH T 0N RE s i,

T
7. On s certain day ata centadn tme in Stheria, the 1empet :““: s the difference Deiwees they,
ot the samir tiime, thr trmperature in Hazil was ar ¢ Whal ¥
P femperatires'

e be yowered lrom 45 1 an g,
LI

B A vertain lreezimg process requites that the room lempe 10 hours after the e,

rate ol 4 every o What will be the room e atire
1'Il‘m|-|l|,‘l

2 ar every ForTeel atvae
B In o class test comtmiming 15 gquestions, 5 mar ks are awarded |

W attempied
—& marks for every incoreect answer . andd 0 marks ol ruestions T
1 Raju gets 6 correct and G Incorrect answers
I Manish gets 7 eorrect anid B ineorrect answer

What 18 his score?
u Whitt s his score?

; ; Tl | ERE] !
10. A shopkreper gatns T2 on each pen and loses 500 palse on e h penctl. He sell PERs hnd

OO pencils. How mach has e galned or lost™

5 wT skarls i
11. An elevator descends Into & mine shalt at the rate of 6 mimin. The descent star fre

10 m atwwre sea level
(1 Where will it reach i 20 minates?

(M) How Jong will it take to reach a depth of =350 m?

ANSWIERS
.- =17 2. t1220
3. THd A DDA e R N0
Botih =456 5 (il =36 T B 1 Seare of XE o= 10 aned (sese od Y1 = -5 TIRE
T.56°C B H'C
By s e 19 10, Giain of TT0

AL 011 =110 mite . 110 m below sea level) (100 1 hour

<

e
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Fractions represent parts of a whole. For example. if an apple is divided Into
three equal parts, each part is called one third and is denoted by é - We call ;I-

s s : 1 23
a Iraction. Similarly, —, =, = and = are also [ractions.
4 4 5 7 4

In any fraction %.the dividend a is called the mumerator and the divisor b is

called the denominator. For example, in the fraction 2 . the numerator is 2 and
the denominator is 7.

Classification of Fractions

Common (or simple or vulgar) fraction

The numerator and the denominalor are inlegers in a conunon Iraclion, also
known as a simple fraction or vulgar fraction.

Examples %. 2 . L and % are some simple [ractions.

Complex fraction

A fraction in which the numerator or the denominator or both of them also
contain fractions is called a complex fraction.

Examples E';E . 2/3

g and — arc some complex {raclions.
5 5/7 B9

Proper fraction

A vulgar fraction in which the numeralor is less than the denominator is called a
proper fraction.

Examples and

ik
= "]
= e

are some proper [ractions.

B | =

Improper fraction

A wvulgar fraction in which the numerator is greater than the denominator 1s
called an improper [raction.
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Esarntial 08T Mathemancs bor Class T
- 389 4120
35 g 2nd o are some (mproper fractions
= b

ppdxed fror Hian

Ko

a3 L...:I.‘EE'."' 1.’_"'._'5[“-.1‘.!!‘1‘ with a proper fraction is {-:ﬂ!,l:d =1

- 1 5
T = 1; : Eﬁ and 15 % are some mixed {ractions.
% = raction s
S mixed fraction can easily be converted Do an improper -
Zoilewms :
|
per fraction) |

(integral part]~ (denominator af the pro .
4 [mumeralor Df_ﬂfﬂtﬁp&r_!‘:’gi:_q“_ )

Mived fracton = a e
dr_nnm!ﬂatm |

15229 +14 _'4_4%
15 ned 17 o

e, ' z 4
i 9 _8x11-9 _97 152 - o5

Examples (85 2521 7Y :
' 11 11 1 29 28

. ws.
An tmproper fraction can be converted inlo & mixed fraction as follo
remainder |

Mixed fraction = quotient In (numerator + deneminatont = oo inaiar |

Examples () % =1- % —13 pecause in 11+ 7, quotient = 1 and remainder = 4.

(i) 4?:* =7 -% =7]Ebmu5e in 43 + 6, quolient = 7 and remainder = 1.

Equivalent (or equal) fra clions

If the numerator and the denominator of a fraction are multiplied or divided by
the same nonzero number then we get an equivalent, or equal, fraclion.

3 3x2 6 3 3»x3 8B 3 3d=4 12
— = = = -= elc.

4532 B' 4 4x3 12' 4 4x4 16

i 20 _20+2 _10 20 _20+4 5
o4 24+2 12 24 24+4 6

i W —

Examples (1)

This brings us to the conclusion that the value of a fraction remains the same
if both Its numeralor and denominator are multiplicd or divided by the same

number.

Consider the set of equivalent fractions % and Eﬁ _and also the set of 10 vl 2
12 3

Clearly, 3x8 =4x6 =24and 10x6 =5=12 =60.

We can generalise this as follows.

Twao fractions % and EE are equivalent fractions If ad = be.

——— — _—
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Fraclions NG

EXAMPLE Verily whether ; and ;El] are equivalent fractions.

Solution 4x20=80and 5= 16 = 80,

4 16
So. = and 55 are equivalent fractions.

EXAMPLE  Fill in the blanks, (i) = = = a2 - 18
7 56 7 g—

ks (1) = - required number (i) = 38 f

¥ 56 11 required number

- (required number) x 7 = 2 « 586. . 3= (required number)=15=11.

H ]
- required number = - K:ﬁ =16. = required number = HH! L. =55,
| 1

Simplest form of a fraction

A fraction is said to be in the simplest form If its numerator and denominator
have no factor in common except 1.

2
Examples (i) =, 2.7 Eann‘.l garl: some fractions in the simplest form.

3'7 8103
3
{11} 5" % and ll—DE?— are some fractions which are not in the simplest

form.

A fraction can be converted into its simplest form by cancelling out the
common [actors in the numerator and the denominator. This can be done in two
ways: (1) by prime factorisation and (1) by HCF.

EXAMPLE  Write the fraction _:.% in the simplest form.

Solution By prime faclorisation
270 =2x135=2x3x45 =2 x3x3x]15=2x3x3x3x5
and 315=3x]105=3x3x35=3x3xbx7,
270 _2x3'x3"x3x5' _2x3 6

315 3, %3, x5, x7 T 7
By HCF

The HCF of 270 and 315 is 45. 270)315 (1
270 _270+45 6 %2?05
315 315+:45 7 }Tm[

Like and unlike fractions =

Two or more [ractions are called like fractions U they have the same
denominator. Fractions that do not have the same denominator are called

unlike fractions.

Examples (1) 2.2 and gﬂrc like fractions.

T 7

in 2.2 and g are unlike fractions.

75
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WL Find e 1Mool e degntion s of 1 I
: ) I aie tiann
S UMV e 10 Ly (e dernintess of T

gapitear ool e by Desae by by

A MY e e abor e well s The ilepidanii
Wl aingaa spai biagt posatie nl

LEAMMPLY Convery wiwid :: bivtos Jlle Fowrd Biggnn
i

12 10
Sindiahiieg o 12, 10k 1K
? i I, H, u
A | d, 4, 0
| I 4, 4

LOM Gl the denomibmators - 2 0% « 30420 - 144,
Now, 144 012 - 12, 144066, 14418 H
0 Mo |42 i) 7 Taty fict 11
12 1212 144’ 16 16-9 144" 1K MR8 144
I 5
144 144

1] K  HH

; b
Su, e e Traections are initl H'L respaeelvily
1

Covangrarisesns ool fraetivm,

Twao or more fractions can be compared 10 they are ke fractions, 15 the glven
fractions are unlike froctions then convert them into like fractions, In the case of
two ke fractions, the one with (he Bigger numerator 15 greater.

EXAMPLE  Compare the fractions * ; 1 uned i
1T 17 17
Sulistinin The @ven [ractions are ke Tractions,
15> 15> 7,
1. 1. .7
17 17 L7
EXAMPLE Compare the fractions . i 2 nimedl L '
16 -5 a0
Solurtinm ;]u?dn:;glllgc the given fractions Into like fractons, we have to find the LOM of 15. 5
a 15, 5, 30
5| &, 6 10

LCM=73=h=2 =30.
Now, 30+15=2, 30+5=6, 30:30=],
. ue B 3 dxb W 7 _7

I5 15+2 380 5 56 30 30 ap

IR =H=T,

4 7
]-'.-I‘F;:—H--:'s—?— or g.: - e
a0 30 30 5 15 30

== -
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Seilvedd Eramples

PNAMPLE 1 Wedsioe eseds ool Blie Disllaow g U I0e mlipplest form

0
M g A
N 74
virdunbiim (n AN = 2ol 2220 |10 - B 22 T717 n45 71411
il B2 Qw200 B 210 22207210 - GAE
A 2aReTelT 1T 85 ) AR
B2 2x2«710 10 =38,
42 ) 187 (4
COF e 108 oof DA sl 704 Is 4% - [£&

&,

G HDdfioo 42 10
4 Fid+ 42 17

EXAMPLE 2 Convert the ollowlng fractions Inte llke fractlons.
i1 B T 13
24" 12" 18" 4B
Kisfuntiosn @2, 12, I8, 45
2|12, 6 9 45
G 6 . 45
| & L. 8 15
2 1L, L B
. LM of the denominators =2 2 »3 -3 22 + 5 = 580
Now, 360 + 24 = 15, 360 + 12 =30, 360 +18 = 20and 360 « 45 = &

11 _11=15 165 5 _5-a0 150
24 24x15 360 12 1230 &80

7 = E:{Hﬂ = !‘_1.'“ anel 13 = Eijf - 104 :

18 18x20 360 45 45.8 380

3t af 104

Hence, the required like fractlons are ;E ;—“E—E ; E and 5n

EXAMPLE 1 Write the following fractions in the ascending order.
58 7 11 13 23
6'68'12" 15" 36
Solution To change the [raclions o like [ractions, we must find the LCM of the
denominalors,

2 |6. 8, 12, 15, 36

el .

4, 4. 6, 15, 18

= T L

3.2 3.15 8

1,2 1, 5 3

LM of the denominators = 2 #2 -3 -2 25203 = 360,

Now, 3606 « 6, 360 4+8 = 45, 360+ 12 =30, 360 =15 = 24 and 360 -36 = 10.
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H;: "'a.!l
Faseptiil [CEE Mathematies 3
g0 _ 335
5 560 300 7 740 315 E—-E‘Eﬁ’ﬂﬁﬂ
6 G600 360 8 &~45 3 12230
13 13+24 _ 312 a3 2310 _=—-.
— = ———=—01 and = =35.]10 360
15 15~24 360 3G 3
Eﬁﬂq:ﬂlm{:}lﬂc.ﬂﬁiﬂjﬂ, 1
23 5{ 1_:!45 Efd 1_5

230 300 312 , 315 330 __E.:E 5 B

i

360 380 360 360 360

Remember These

mmon factors in the numerator

1. To reduce a fraction to its simplest form. cancel out the ¢O

and the denominator. ultipl
2. To convert two or more fractions into like {raction® s t mP{{LEM o
denominater of each fractdon by the corresponding quotlent
of all fractions) + |denominator of the fractonl}h.
, the fraction with
8. To compare two fracdons, change them into like fractons. After this
the larger numerator will be bigger.

the numerator and the
f the denominators

1. Express the following as mixed fractons.
(i i (1) 115 (1ii] 318 liv] oy
12 18 23 S
2. Express the following as improper fractions.
7 11 26 101
AL 9 — () 7— (iv) 18 —
W35 (i) 9 — 1752 T
3, Fill in the blanks.
B 1
P 2= Tt v 219 .9 3
9 36 i J— 55 11 35
4. Write each of the following fractions in the simplest form.
144 150 276 203
— () — {Hif) —— v} —/——
() 336 525 322 (iv) SR
5. Write the fractions in the descending order in each of the following.
1 7 11 7 8 3 8 29 37 2 3 8 13 23
= —.— W —.—: = ) —, =, — o W DS S
”2 8 12 20 15 10 11 44 132 '1‘?'?'5'1 "20 35
6. Arrange the fractions in the ascending order in each of the following.
16 12 32 36 48 36 30 24 535 21 30° 105
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Fractions i
ANSWERS " _ __ Y
-_L—m:;]; |mﬁ-|;-= ILLL]IE% m]:m!;l 2. 1) ‘I;'g tuﬁ?E—' run-z:;-ﬁ 1) Eic';f
3.0 16 B8  (WI310 (v 105 4-'“3 ””: rm:;' " :'-?
5. m:; ;é "”%'zln i% it ﬁ.%.% if; ;g ;3 g ,—f
o516 558 35 485058 55 0' 8 31" 108

Fundamental Operations with Fractions

Addition/subtraction of fractions
Take the following steps to add or subtract two or more fractions.
Steps 1. Convert the mixed fractions (if any) into improper fractions.
2. Convert all the fractions into like fractions.
3. Add the numerators of the like fractions obtained in Step 2.

4. Write a fraction with the number obtained in Step 3 as the numerator
and the common denominator in Step 2 as the denominator.

5. Reduce the fraction obtained in Step 4 to its simplest form. If it is an
improper fraction, express it as a mixed fraction.

Short-cul formula

[numerator of the first)= (LCM of the denominators)

+ (denominator of the first] + [numerator of the second)

x {LCM of the denominators) + (denominator of the smn_':l )
LCM of the denominators

Sum of two [Factions =

Notes » This rule can be extended to three or more fractions.
« The rule i5 similar for subtraction. Replace "+ with =",

g F 11
EXAMPLE Fiﬂdq— E 15
Solution The LCMof 4, Band 15is2 =2 x2 x15=120. 2| 4.8.15
20 2% 15
Now, 120+4=30, 120+8=15 and 120+15=8. | 1.2 15
5 3:.:3!3 a0 ? 7x15 1[!5 11 _11=8 BEI
1 3-30 120" 8 8=15 120 15 15x<8 120
3 7_11_190 105 88 9B+lﬂ5+ﬁa_zﬂﬂuz 43
4 B 15 120 120 120 120 120 120
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Floe Lotmy ool 1, M ooomd 15 1 1200

&
.'1-|? 1l sl -Hr',"-.H'..’.H'Hl-llhl,]E'.{I-l.ﬂ
]

1 8 16 120 o8y A
W A a0 + 106 +88 _ =0 _ 9
4wl ?I:‘:iﬁ [1=H i 120 120
EXAMILE Filud > A b g
T 14 11
I
Sinliatio The LCM of 7. 14 ancl 21 18 722503 = 42, " ?| L I-I - ,: 5
3 1 6 Ba(4247)- 1x(42 +14) -6x (42 21 L 2 s
T 14 21 q42
GxG-IxB-Bx2 18-3-10_5
= i : = a0
gAMPLE  Fina S 1T
B I A8
solirtinn The LM of 8, 2 anel 36 152 x2x2+9=T72, 2| 8.2, 36
Now, 72+8=8, 72+2=06 T2+M =2, 2|4 1, 18
g dw§ 27 1 1x06 35 7 _7x2 1M 2.1, 9

H BxD T2 32 3x95 T2 O6 B36x2 72
3 1,7 _27 36 14 _27-364

8 2 86 72 72 T2 72 72
HJ.I_.*lf.m'

The LUM of 8, 2 and 36 1s 72,
4 17 _ Ox(T2+BI-1x(72 +2)+ 7172 + 36)

8 2 AG 72
Gx0-1x36+7x2 27-36+14 B

72 i Taad

72 "7

Multiplication of fractions
To multiply two or more fractions, take the following steps.
Steps 1. Convert the mixed fractions (1F any) Wto improper fractions.

9. Multiply the numerators of all the fractions to form the numerator ol
the product.

9, Multiply the denominators of all the fractions (o form the denominator
of the product.

4. Reduce the product to its stmplest form by eancellin G
metors [rom the numerator and denominator,

produet of the numerators of all the fraciions

Produet of fractions .
product of the denominators of all the fractions

5 3 5x3' Hx1 _ 6

Examples W) 6 B B.x8 2xH 16

o —— T —
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a3 g2 51" 4™ 3.23 6o ]
B 17 8, 17, 4xl 4 4

1 . =
“ﬂ]—-kg:ﬁzﬂ=5_xd&;!q# LRl 8 ]
1 5 7, 4, B, Ix2x1 2 '

Fraction as the operator ‘of
The operator "of cliectively means ‘multiplicd by,

Suppose Anshaj glw:-s.:—li of his 6 chocolates 1o Adilva.

Aditlya Ims[ .
3

ol ﬁ] chocolales, Le., 1 xG =2 rhocolales,

1
Similarly, — ol 18 = . 18 =9 and 2 ol 72 = 3 %72 =04
2 2 4 q LS (]

S0, Furx P KX,

8
Examples (1) L of 40 = 7 x40 = 125 _qe
8 B, 1
(1) % of 220 =2 x990 - 9%20 _ 40
-1 I
am Lot -1, 1_1,
2 3 2 3 &
1
i Eofi-2 1L 1
3 2, 3
EXAMPLE  Find the following.
1 3 2
(i) - of a rupee (1) — of a year (i) — of o day
2 4 3
{iv) * of one lire {v] : of 2 kg [vi) - A of an hour
5 4 4q
Serlutinn () %nfa rupee = Elnf 100 palse = %H 100 palse = 50 paise.
3 3 3
(i) E of a year = E of 12 months = % * 12 months = 9 months.
2 2 2 e ;
(1) — of a day = — of 24 hours = — = 24 hours = 16 hours,
3 3 3
2 2 2
(iv) = of one liire = = of 1000 mL = z « 1000 mL = 400 mL.
(v) %mz kg=%nl’2ﬂ[}ﬂg=%:2ﬂﬂﬂg= 500 g.
(vl ‘]i of an hour = -}nf B0 min = % = 60 min =15 min.
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LT u
- Esaryiial BSE KEdalrgpaiies e 1L @

B igernn ol aol o iniavaliisg

o papoaelined o e lwi
A mumniber 15 calledd (e e il of aaotlien gntaer 1 the

nalers (s |

o, ! ihe reviprocal of B
1% |||l|I|. . “l 1w tl} 1 R NI ITR 1|1|.'[|1[|:"-_|[ il B 1 ,III.I-E 0 1=
| i
7 < peciproeal of =
: g 7 jis (e recl]
i 7 . : I “ Is the peeiprocal of 3 il 3 -

pumber as 4 proper or o

' " . wju e ; TN Ty ;
Aol Tuanad v (] il reciprocal ol o mumber, wrild i neritor and  denominator,

tmproper Irnctlon il then olerehonge e B ;
relabming (e sl |- b st 11 any, In L numeralor.

", :m] 5
i [ 1 a T = L.e..— s
Fxamples ) Reetprocal of5 | Le.. ; ]’Hi -y Rectproeal g U8 1 a0
4
g 41y, 1L,
(1} Rectproeal of -3 T (11‘--- = ‘”] T4l
Mrivision of fractions
To divide a fraction by another fraction, take the following S1CRS.
e Llons.

Steps 1, Convert the mixed fractions (1 any) nto improper [T
2. Mulliply the dividend and the reciproeal of the divisor.

3. Reduce the product to ifs simplest forni,

2 4 2 7 _1x7 7

+:-=_.p;___ _=1.

|
34, 3u2 8 8

458% 2 5x2 _10
a2 14l 195,20 _M5" 2 _3x2 19
17 2 17 2 17 29, 17x1 17

Eximngples (1)

Simplification of complex fractions

Simplifying a complex [raction 1s Hke carrying cul a division.

31 7
; i g 9 7T 21 ¥ 8 1x8 B
TXi s ) Sttt A== _.
Examples H4! R Ex%]u =3
g b
2
{ﬂ}.&:g-&ﬁ:E:l:i:i.
5 3 3 b 2xb5 15
G B 5 9 3x9 27 3
M) = =6+==@F"x = ..
e g By 4 4 &

9

simplification of an expression

An expression involving fractions is slmplified by follo T —
Brackets are removed in this order: line bracket, first Sl
brackets, third brackets.

= ——
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Fraclions N-ZF

EXAMPLE  Simplily Hlﬂl':l-ﬂ-- -Iv;:?l |'2 l|| |
EXAM 4 4 L= Al

Solulion Glven expression = i—d nr% +B+}dx {:1 y E'_H
3

i 3
S DY | _f_’} =_3ufﬁ+ﬁ+[-n{3“3 5]]
s 4 L a3l &« % 1 3
—EETE+BT.11E]=E¢| E+E-+E
4 4 | 3 4 4 3
33 3 3 99 IH _B3+18 1]? 5

K -
4 4 16 16 lE 16 16 16

Solved Examples

2 a Er 7T
EXAMPLE1 Simplify68=--3~ +4
. plify 3 4+ 8 15

Solution BE—3E+4E L 15+E_1
3 4 B 15 3 4 6 15

- 0= (B0 +3) =15 = (60 + 4) + 209 = (60 +6) - T« (60 + 15]

o 2| 3, 4 6. 15
_20%20-15x15+28x10-7x4 a3, 2 3 15
60 1.2, 1, 5
_ 400-225+290-28 437 _ 17
- &0 60 G0
7 .81
“of B— +TH.
EXAMPLE 2 i"indllﬂn 45
; 7 or53l c76=38 e 28, s5o 98" 2667 1 8
Solution “E E E 45 8 A5y ?ﬂ""I 9
( 4 o
EXAMPLE3  Simplify | 3—“4'] 3 1_3 2

] [El *x3+5xD JI(ETME—SEIE]

5x3 13x2

1d:-=13 52 15
“4%3 15 131{2

=L-B‘x}=3’ 1_553_[5 _ Bxls TR 511,

4x3, 52, 1;x2 4xdxd 32 32

."
3 3"| 27 Ej_
Salution Given expression = [T ‘H_J [E E T
(2%
L4 3

—————— e ————— N S —
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b B

EXAMPLE 4

Soedietireny

EXAMPLE 5

Solutinn

fur s 7

Essriilial i0SE Mathi LR
2
ol fosl pul B8
Simplify |‘2]2‘- llEE IT-'I 6l | 3 jn
W W)
VT EXpression 17 " 5 L4 6 .
(0, o0
y J.Emr 5 jﬂ ol |2 1 a0}
: _26]],20 |2, i8h 20 =
. EEK[{E_;F? s } *a |12 5 81, 3
etlEs 12
25% 12 En_ﬁl,;_.ﬂ_ =i-'
= |2 = |4 =—= 4
12, ﬁ.l 3 204
3 la (& . 3 1]
5i - i :
mplify ETHEE -lﬁi TR AL ]
45 [, [3 [5 2_’5_2._‘3}”
Given e e 1S4 ==
ven expression 5 of |3 {5+ T 6
= 3 5 I
_ 45 3 ?_J.]} 45 ,[3_{_+_.xﬁ H
= —of 3—[51(15 6 i 5 133
= + 45 34
45 3 5]]_45 3_9_?_5]=_nr[3-__]
’?"‘“E*E]J‘rﬂ 5:3] 7 15
45 ,45-34 45" 11 _33_,5
7 15 7 ¥, 7 7
Remember These

1. To add two fractions, change them Into like fractions and then add. Alternatively, use the
[ollowing formula.

inumerator of the first) = (LCM of the denominators)
+ |denominator of the first) + (numeratar of the second)

Sum of two fractions = " 1-=M of the denominators) + (denominator of the second)

2. To subtract one [raction [rom another, replace '+ by -

3. Product of two or more fractions =

4. To divide a [raction by another fraction

divisor.

LCM of the denomin alors

in the formula for addition.
cralors of all I'r:wuuns

denominators of all fr Irar-llr:ma
+ multiply the dividend by the

product of the num
product of the

reciprocal of the

5. To simplily fractions, use the rule of BODMAS.

_—
1. Simplify the lollowing.
Y L O 2,18
20 12 15 a2 § Giiia X . F @
2 W B
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Fristlims M-8

| B 1 G 4 2 2 a 701
V) 7~ +5= — il == o (e Lot )22 +12 46 =
] 9 27 1 &5 B 3 Wi 3+ E+ 1 2
w12 +32-72400 a1 ligd-43 a1
2 4 (5] 3 12 9 5] 18
2. Find the following.
4 5 1 1 T 3 3 15 17 [E 1774
[i} —x— [l 3—xbH=x]— [fl) —of| 2=x]1— (ivll—of| = ——
78 T ]4"[ 7 34] 23 %5 18/
3 3 1 2 B 1
(vl —of 16m (vi] —of 5-- hours  (vil) 4= dmes T35 wiii) — ol 11— kg
4 8 3 7 15 4
3. Find the values of the following,
3 .13 25 40 1 f1 2 I 5 2
mas.ol3 1 e T R -] w12t oral
8 16 27 8l 3°\275 2°7 38
2 1 1 1 2 1 1 1 2 1 1 1 2 1 lJ 1
V) == 3 — e e o g S fl] %) =—— [+—
371 12 2 ""”[3”4 12J zm"ak[q |2+3J[ﬂ]3’{4 12)" 2
4. Simplify the following,
1 1 | 1 1 1 1
3 1°+3 4" -2 2- +7-=
(i) — (i) 2 tiiy) &3 () —2 ‘?
5 : 4% +3-
- 5?1? T +E4 & g

] [ ]
v 1ix|[6l-a
. 5”[ 3

a (.1 31 om FE Tog f] A% '3
P T VI Tl | A ' 0 5 APEL | W
lvli]?3+‘25 [ - 5]} (viti) 2 2 Laq.{ - [5+TJJ.:E]

ANSWERS

rus! w® wmzd wel w2l wmel e wmal
: B B 5 27 30 15 4 4
2.m 3 wze2 wz2 i Wi12m (viZhours (vIDTIS0 (vi) 6 kg

14 3 H o

! v ;. 3 gL L i 2
.uls g 8o W33 (10 (v1) = = 5

- il 44 E 2 45| i wmal EvIII}EE
"“]E ““E—i’r () 355 Eh.r:IEI55 I'-'Jr5 | ':IE = 3

Application of Fractions

The knowledge of fractions Is often uselul in real life, For example, if we know

that a boy's pockel money is 200 and thal he has spent % of the money, we can

caleulate how much he has spent.
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LI T

v
Jjussh 1

¥ v ptil 107550 M st o0 4
L |
solved Trample: | |
s the rest of g,
. canh, 11e poy
[ 9.1 FLE g l!rﬂl"hll [y A il Ve el prrloe of i ll"ll'll"llﬂll i ]Ihr e “r.‘:ﬂ sl £
¥ B vji. K
mrvoned b 05 ot Wiy doastaloeads of 3N e
Selirfin

. | ; ST
e oot patel i canshy 1 A l 1 st price

) e - af the cost price.
Fernedunbnigd anpnon il [ i .I ]Lrl (Jaee el v A

3 = 32600,
s s T200 13 =
Also, e total amount potd i monthly mstalments 15

‘11 ol 1lie ol priee = TG4,

1 T 4 = 210 400,
sy 4 = L2600 =
the cost price of the television bs 32600 + =

1
iends had ~ of the
EXAMPLE 2 A basket had 250 mangoes, | were rotien. Rakesh and his frien o
1o

oes was lefi?
remaining mangoes. What fraction of the total number of mang

1 . oen -
The namber of rotlen mangoes was Ilﬁ of 250 = T 250 = 25,

Selisbinan

tumber of mangoes left = 250 - 25 = 225,

1
Rakesh and his friends had :—)nl 225 mangoes, Le., 51225 = 2b mangoes.

number of mangoes lefl Onally = 225 - 25 = 200.
So. the recuired fraction is 0 A

250 5

EXAMPLE 3 Chiris had 48 peanuts, He

gave iwo Lhirds of these to squirrels and three fourths of
the remaining to crows,

How many peanuls were left with him?

Serluativory The number of peanuts given lo the squirrels was % ol 48 = E = 48 =32,
3

number of remalning peanuls = 48 - 32 = 16,

number of peanuts given (o the crows = E ol 16 = E x16=12.
4 4

S0, the number of peanuts lefi fMnally was 16 - 12 = 4.

EXERCISE @ N

1. The cost price of a mierowave oven is 712 600, Rajesh pald

2

= of the price in cash and the
nis. Find the amount of the monthly instalment.

i 1

2. Altab's monthly salary 1s 25 000, He spends g al hig salary on rent.

rest in 12 equal monthly insialme

Of the remaining

|
: : " . =TT d r 1
unouni, he spends 3 on the educailon of his children ang y on food, Find (1) Aftab's

monthly expenditure and (11) his monthly savings,
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Frowl lomes M-8

: . A .
e rlpge . i 2
3. A pieee ol wire e long was cul into three pleces, The est plees was oo longg, while the

B

r
4 s w3
length of the seeomd Pl wis 3 ol the frsl, Tow lomgt was Uhe (e Pll.ﬂ_!'j

. John got a prize of T75 000 in a TV contest. He prindel I-IEU- of e prize as the Income Lax. Ol

&

S i ! 1
of the remaining, he gave 3 to his somn, ; to hils einghler, Ill'.l o the Red Cross Soclely, and

the rest 1o his wife. What portion of the prize did John's wile gel and how much?

- A shopkeeper has a stock of 140 kg of wheal. In the first four weeks, he sells :.EU:-,:I ki,

B | wi
“-‘..;:1 Ke. .!EE K and 47 % kg of wheat respeetively. How much wheat and what portion of
the stock does he sell?

Rajesh had a packet of 20 skeich pens. He gave 12 lo Krishna and & to Meena. What

fractions of the Fﬂfkft did he l_Eﬂ'l.'E o Krishog and Meena? Whad fraction of the I'JEIEI{EI WY
lelt with him?

- Ajit and Kunal paid g and % of the total cost of a book of comles. I the book cosi T84, how
T

much did each of them spend?

. Rakesh bought 1 i kg of grapes. 2 % kg of mangoes, 1;:- kg of apples and 2 kg ol oranges.

How much [ruits in total did he buy?

. A book has 360 pages. Ajay reads % of the book in a week, while Seema reads % af the
book in a week. Who reads fasler. by what fraction and by how many pages?

10. Lalit weighs 66 kg. Gaurl’s weight is g of Lalit's weight. Find (1) Gaurl's welghl and (i1} the
difference between their weights.
ANSWERS
1. ¥350 2,00 714 000 0} ¥ 000
Fi ad
. 4, -— and 724 750
3 = m 100 A
] 4 a 1
5. 120 ke and — respectively 6. Krishna: — and Meena; —; —
7 5 1o
7. 150 and 24 respectively 8,7 1 kg
4
8. Seema :—ﬁ and 32 respectively 10. (1) 56 kg (0] 22 kg
-
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i i (R B}

E L

L i s gl heil 1¥

; "
Kevistinm EIHL fui

TR LU 1F 2k 1ty

. Pl
T TN A § A T L1 |

aiy Lt 1A=t  HiE]

2. Sty the folhowing R R LR Y

LURE SRR LR AR TN A RL RELEE

Froad e Bolloss g TR LR R e B

(R S

=

TR E A

R L1 L B L e [TUR LR I T
pegpeed gpestions ey,
]"lliil Plar aniene b5 th.llnl i

A Sty 0 ol 0 21 RNt AR
iled] oy pvery v

ke ey ||Wurlll'||
Fae, [lun Wt e WEEHIR

Pl nnmwier,

Fin on oloasess Qesd, Bosvun pnuonn Tose innet Jusen i o
CVENY Wrong answer, and sero
attempted twenly guaestions Ll ol Dot annasiwe

biw 12tvan

B il D follosviogs. P o
) v a2 1 (1 Hmes TG0
W17 o4 km L = ol 7 lenireks 11
a F i 1] i
7. Findd the values ol the followhng T
I s | | I i | |:Lr1| I i J P ‘
wi, -|\.s“ L u_.:] i nl\l“ 2 g all™g
(i i
[ |
|

= 5 ¥ ip “

8, Ot ol the fraebions ; ::. Ihl . el e the differenee between the largest fraction and
v =

(e stallesl Iroction.

o, The monthly income of Ton s 120 000, He spends t of his ineome on the eduacation o

1
his children, anmd 3 on the vepayment ol his houstog-loan instalment, OF the remaining

3

[ 2
amont, he spends : o loed anil = on the vest Hems, Flnd the sum of money left with him
ANSWERS
S
1. i) 4200 (=117 (L =16 LU S e
3, 118 o [ & 6 i
s a bl
)
6. (1) 6 bk (015 hours (1) 3445 7.0t T "
" HY (113 N
1 Y
8. "_ 8. T2 00
Al
-

et 4___‘
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