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Foreword

The curriculs across our country must be informed by and he fully responsive to the
glongus unity and diversity of India. The objective of NEP is (o help in positively
transforming the school education system of India. Gireat emphasis has been laid for the
textbook of Mathematics VIT which has been handled in a way which permits o leamer to
proceed fram concrete to abstract to consolidate and expand the daily experiences of'the
child Unlike any other subject the notion of truth in Mathematics is absolute.
Muathematics s not just a collection of truths, but is also a framewark of methods, wols
and arguments used to arrive 1t the truth. Progression of concepts, building of new
concepts based on previously leamt concepl. Mathematics' knowledze is cumulative-
new concepts that are leamed often build on those learned previously. The language used
in the textbook is simple and comprehensible, A frugal attempt has been made to develop
Mathematical understanding and thinking in the learmer and to infuse in the child the spirit
of solving problems and challenges thist would inculcate him to deal with underlying
concepts and ideas.

The cantents for elementary classes attempt to make a provision for opportanities
which teachers can use 1o link pedagogy with children’s hife af bome and  their
expenences with nature, The development of contents has been attempted to emphasize
the developiment of mathematical undesstanding and thinking in the cluld. It emphasizes
the nead to look at the middie stage; as the stage of transition towards greater abstraction,
where the child will move from using concrete moterials and experiences to deal with
abstract nonions. We must recognize given space; tme and freedom for children to
generale new knowledge by engaging with information passed on o them by adulis.
Treanng the presenibed texthook as sole basis of examination 15 one of the key reasons
why other resources and siphis of learnmg are ignored. Incolcating ereativity and
initintive 15 possible if we peroeive and treat children as participants in learning, not as
recipiens of fixved body ofknowledpe.

The J&K DBoard of School Education gratefully acknowledges the use of
muterial fram the texthook published by the NCERT, New Delhi.

I appreciale the sincere efforts of Mz Manisha Sarin (JKAS), Sesretary TKBOSE,
Prof (Dr.) Sudhir Singh. Director Academics JKBOSE, Academic Division of JKBOSLE
nid nll the experts who contributed in bringing out the reprint edition of the texthook. The
process of systematic reform and continueed improvement in the quality of the texthooks
i5 our wp most priority for which comments and suggestions of all the stukeholdess is
witleome,

Prol. (Dr.) Parikshat Singh Manhas
Chairman, JKBOSE
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Integers

1.1  Intreducthion

We have learmt about whole numbers and integers in Class VI
We know that integers torm a bigeer collection of numbers
which contains whole numbers and negative numbers. Whu
other differences do vou find between whole numbers and
integess? In this chapter, we will study more about integers,
their propertics and operations. First of all, we will review and
revise what we have done about integers in our previous class,

.2 Recall

We know how to represent integers on a number line. Some integers are marked on the
number ling given below.
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Can you write these marked integers i ascending order? The ascending order of these
numbers is -5, -1, 3. Why did we choose -5 as the smallest number?

Seme points are marked with integers on the following nomber line. Write these integers
in descending order.
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The descending order of these integers i 14, R, 3, ...
The above number line has only a few integess filled, Write appropriate numbers at each

dot.



- TRY THESE

L. A number tme representing integers is given below.

JEER R P SR P I ELNY S
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3 =2
Lh -3 and -2 are marked by E and F respectively. Which integer are marked by
B.D, H, I, M and ©?

@ﬁ 2 Arrange 7, -5, 4, 0 and 4 in ascending order and then mark them on a
number ling to check your answer

We have done addition and sublraction of integers in our previous ¢lass, Read the
following statemernts.

On & number line when we _

(i)  adda positive mteger. we move 10 the right

(if}  adda negative integer, we rove to the lefl.

(iii)  subtract a positive ln'ﬁi:ger we move to the left.
(iv)  Subiract a negative integer, we move to the right.

State whether the Dllowing statements ure correct or meorrect. Correct those

which are wrong:

(1) When two positive integers are added we get a positive integer.

(ii)  When tive negative integers are added we gl 4 positive integer.

(1)  When a4 positive integer and a negative integer are added, we always get a
negatve mieger.

(iv)  Additive inverse of an integer & is (-8) and additive inverse of (-8) is §.

(v}  Fortlie subtraction, we add the additive inverse of the integer that is being
subtracted, to the other integer,

(vi) (-10)+3=10-3

(Vi) S+(-7)-(-4)=8+7-4

Compare your answers with the answers given below:

(1) ‘Correct. For example:
(a) 56+ 73=129 (b) 113 + 82 =195 eic.

Construct five more examples in support of this statement.

(1)  TImcorect, since (- 6) + (- 7)=-13, which 15 not a positive integer. The
comract statement Is: When two negative integers are added we get a
negative integer.

For exaniple,
(a) (-56) +{- 73) =-129 (b} (-113) + (- B2} =195, ete.

Construct five more examples on your own to verify this statement.

| _



(i)  Incerrect, since — 9+ 16 = 7, which 15 not a negative integer. The correct
statement 1s: When one positive and one negative integers are added, we
tike their difference and place the sign of the bigger integer, The bigget
integer 15 decided by 1gnoring the signs of both the integers, For example:

(8) (- 56)= (7T3) =17 (b) (-113) + 82 =~ 31
() 16 +(-23)=-7 (d) 125+ (- 101)=24
Construct five more examples of for verifying this statement,
(iv)  Correct. Some other examples of additive inverse are as given below:

0 O
.Enlum' Aﬂlﬁiiw“i:::ﬂum AEN
-1}] 10 -
S ; 5 f:J
76 =76 St e
=76 76 R

Thus, the additive inverse of any integer a 15 —da and additive inverse of (—a) is &
(v)  Correct Subtraction is opposite of addition and therefore, we add the
additive inverse ol the integer that is being sublracted, o the other integer.
For exampie
(a) 36 - 73 =56+ additive inverse of 73 = 56+ (= T3)y=~1T
(b) 56 —(— 73) =56 +additive inverse of (- 73) = 56+ 73 =129
(€) (- 79) - 45 =(-79) + (- 45)=— |24
(d) (~100) — (~172)=-100+ 72 =72 etc.
Write atleast five such exaniples to verify this statement.
Thus, we find that for any two integersa and b,
a—h=a + additive mverse of h=a+(-h)

and @~ {—h) = e+ additive inverse of (-b)=a =b
(vi)  Incorrect, since (-10}+3=-Tand 10-3=7
Therefore, (~10) +3 =10-3
{vii) Incdrrect. since BE(-N-(-d)=8B+(-T)+4=1+4=5
and §+7-4=15—-4=11
However, E+(-T-(-4)=8-T+4
TRY THESE

‘We have done various patterns with numbers m our previous class.
'meﬁfzdapam fhtaﬂhutthefbﬂmmgﬂﬁm complete them:
(@) 7.3, 1 > >
! - 4‘;. 6:— s - i
{1:} 15 10.5. 0. = = .

@-1,-8,-5-2,__ , k‘\::;l

Make some mure such patterns and ask your friends o complete therm

D ——



Exercise 1.1

1. Following number line shows the temperature in degree celsius ("C) at

different places on a particular day.
Lahulspitis) Srinagar Shimlﬂj Ooty's pengelury
) 0 s 0 s W 15 2w 25

{a) Observe this number line and write the temperature of the places marked on it

(b) What is the tlemperaiure difference between the hottest and the coldest
places among the above?

¢ {e) What 15 the temperature difference betwean lgahulspiti and Srinagar?

|r H L
} P (d) Can we say temperature of Srinagar and Shimla laken together 1s less than
== ihe temperahure at Shimla? Is it also less than the temperaiure at Srinagar?

2. Ina quiz, positive marks are given for comrect apswers and negative marks are
given lor incorreot answers. I Rahul scores m five successive rounds were 25,-5,
— 10, 15and 10, what was his total at the end?

3. At Srinsgar temperature was —57C on Monday and
— - ) then it dropped by 2°C on Tuesday. What was the temperature of
5808 Srinagar o Tuesday? On Wednesday, it roge by 4°C. What was the
[ temperature on this day”?
Q

4. A plane is [lying at the height of 5000 m above the
sea level. At a particular point, it is exactly above a submarine flealing
1200 m below the sea level. What is the vertical distance between
them?

5. Suresh deposits Rs 2,000 in his bank account and
withdraws Rs 1,642 from it; the next day. If withdrawal of amount
- from the sccount is represented by a negative integer, then how will
- " you represent the amount deposited? Find the balance in Suresh’s
= e T account after the withdrawal.

| _



6. Ranigoes 20 Km towards east from a peint A to the point B. From B. she moves 30
Km towards west along the same road. If the distance towards esst 1s represented by a
positive mteger then, how will you represent the distance travelled towards west? By
which integer will you represent her final position from A?

{Wﬂt l :'B Eas;
A

7. ln & tiagic square eacl row, column and diagonal have the same sum. Check which of
the following is & magic square.

8. Verify a— (-b)=a+ b for the following values of @ and b,

(ha=21 b=I8 (i) a=118 b=125
(i) a=75 b=84 (iv)a=28 b=11

9. Use the sign of >, < or = in the box to make the swtement true.

(W (- 44 - 8)— (-4
(b) (-3)+7-(19) 15 -8+(-9)
(c)23- 41+ 11 23-41-11
(d) 39+ (-24) - (15) 36+ (-32) —(-36)
(e)—231 + 79+ 51 ~399 + 159 + 81




10. A walter wank has steps inside it, A monkey sitting on the (opmost step (L.e., the first
step). The water level 15 at the ninth step.

(i}  He jumps 3 steps down and then jumps back 2 steps up.
In how many jumps will he reach the water level?

(i)  Afer drinking watet, he wants to go back. For this, he 77
jumps 4 steps up and then jumps back 2 steps down in

every move. In how many jumps will he reach back the > — 4
top step? / /=
iify  Ifthe number of siops moved down is rapresentzd by/ /_’f/%

F-H"'\‘ # ™

negative integers.and the number of steps moved up by ~
pusitive-integers, represent his moves in part (i) and (i1)

;.-3“
by completing the following; (a) -3 +2- .. =-8 / =z <
% =l
_—

(b} 4 -2+ ... = 8. In (x) the sum (- §) represents going
down by eight steps. So. what will the sum 8 mn (b}

represent?
13 PROPERTIES OF ADDITION AND SUBTRACTION OF INTEGERS

13,1 Closure under Addition

We have leamt that sum of two whole numbers is again a whoele number. For example,

17 + 24 =41 which 15 again a whole number. We know that, this property is known as the
closure property for addition of the whole numbers.

Let us see whether this property is true for integers or not.

Following are some pairs of integers. Observe the following table and compleie it.

Statement Ohservation
(1) 17+ 23=40 Result is an teger

() (10 +3=__

) -73)+ 18 =

(iv) 19+ [_; 25)=—6 Result is an nteger

W27 HE2N=

vij{-20)+0=

Vi) (= 35)+ (=10 =

What do you observe? s the sum of two mitegers always an integer”
Did you [ind a pair of integers whose sum is not an integer?

| _



Since addition of integers gives integers. we say infegers.are closed under addition.
In general, for any two ihtegers aandb.a + b i an integer

1.3.2 Closure under Subtraction

Whiat happens when we subtract an integer from another integer? Can we say that their
difference iy also an mieger?

Observe the following table and complete it:

Stiternent Ohservation

([T-9=-2 Resull is an integer

()17 —(=21)=

(i) (-=8)— (- 149) =16 Result is an infoger
(V) (- 21}~ (-10) =

()32 - (-17) =
(V) (18) - (18)=
f?ii}{-w_} -0 =

What do you observe? s there uny pair of integers whose difference is not an integet?
Can we say integers are closed under subtraction? Yes. we can see that infegers are
elosed under subtraction.

Thus, if @andb are two integers then a - bis wlso an integer. Do the whole numbers
satisfy this property?

133 Commutative Property

We koow that 3+5 =35+ 3 = 8, that is, the whole numbess can be added it any order.
In other words, addition is commutative for whole numbers.

Can we say the sanie for integers also?
We have 5+ (<6)=~1and (- &)+ 5=-1

So,.3+(-6)=1-6)+3




Are the following equal?
(1)) (-8 +(-9)und (- 9)+{-8)

()  (-23)+32 and 32 +(-23)

(iily  (~45)+0and 0 +(- 45)
Ly this with five pair of integers. Do you find any pair of integers for which the
sums are dilferent when the order is changed? Certainly not. Thus, we conclude that
addition iy commutative for integers.

In general, for any iwo inleges aand b, we can say

avr b= baa
» We know (hat subtriction is nol commutative for whole numbers, Ts it commutative
for integers?
Congider the integers 5 and (- 3),

Is 5 — (—3) the'same as (— 3) - 37 No, because 5 - (—~ 3) =5+ 3= 8, and
(=3} -5=-3-5==8.

‘Take at least five different pairs of integers and check this,
We cunclude that subiraction is nol commutative for inlegess.

13.4 Associative Property
Observe the following examplés:

Consider the integers -3, - 2 and - 3.
Look at (- 5)+ [(— 3) + (~ 2) and [(- 5)+ (- 3)] = (- 2).

In the first sum (- 3) and (- 2) are grouped fogether and in the second (— 5) and (- 3) ars
grouped together, We will check whether we get dilferent results,

(=31 + 2 (=2) (-=5) + (-3)
o P et
10 -5 0 -0 -8 0
(=S + (-3 +(=2)] [(=5) +(-3)) +(-2)



In both the cases, we get —-10. _ _
e =3+ D] =[=H+HED]+(-3)
Similarly consider - 3, 1 and - 7.

(=3 +[+=M=-3+ =
H‘-3J+1]ﬂ—ﬂ——3+ =
Is (- 3)+[1+{ 7)) ame as [(- 3 + 1] +(- "
Take five more such examples. You will nol find any example for which the sumy are
different. This shows that addition is assectative for integers.

In general for any miegers a, b and ¢, we can say

a(br o) (ar by c

135 Additive Identity

‘When we add zero Lo any *‘m_-hnla umber, we get the sume wh_nle:nnmba._&m 18 an
additive identity for whole numbers. Is it an additive identity again for integers also?

Observe the following and fill in the blanks:

(D) (-8)+0=-8 (i) 0+(-8)=—8
(i} (- 23y + 0= (i) 0+ (- 37)=- 37
MO+-59=__ (vida+__ =43
(vily— 61+ =-161 (viii) +0=

The above example shows that zero is an additive identity for integers.
Yau can verify it by adding zero to any other five integers.

In general, for any integer a

a+l=a=0+a



TRY THESE

1. Write a pair of integers whose sum gives

{a) a negative integer {b) zero

(¢} an integer smaller than both the mtegers,(d) an integer smaller than only one of the i H@gﬁrﬂ+
(€} an integer greatet than both the integets.

Write a pair of integers whose difference gives
ﬂﬂ) 8 negative integer (b) zero
(c) un mlegﬂ' smaller than both the integerd.(d) on integer grester than only one of the integers.
{e) an integer greater than botl the iitegers.

EXAMPLE | Wrile down & pair of integers whose
{a) sum 15— 3 (b) difference s — 5
(c) difference is 2 (d) sum is 0
SOLUTION

@ )+ =-3or (5)+2=-3
{b) (~9) —(~4)=-5 or (-2)-3=-5
@ 7)-(-N=2 or l-(-1)=2
{@) 1) +10=0 or 5+(-5)=0

Exercise 1.2

1. Write down a pair of integees whoese:

(a) sumis -7 (b) difference 1s 10 sum is(

2. (a) Write a parr of integers whosa difference 15 8.
(b} Write & negative inleger and a positive infeger whose sum is -5,
(¢) Write a negative integer and a positive integer whose difference is 3.

3. InaMathematics quiz programme, Team A scored; - 40, 10, ) and
Team B seared; 10, 0, - 40 in three consgentive rounds, Which team
scored more? Can we say that we can add integers in any order.

4. Fill in the blanks to make the fellowing statement true:

() () (=3)=(-8)+(......)

(i) —58+..... =-52

(biy =19+ ... =

(iv)  [LO+(-13]+(....) =10+ [(-13)=(-T)]

(V) (2[4 (S =-2+ 4]+ ... '

9 o0




1.4 MULTIPLICATION OF INTEGERS
We can add and subfract integers, Let us now learn how to multiply infegers.

141 Multiplication of a Positive and a Negative Integer

We know that multiplication of whole numbers is repeated addition. For example,
5+5+5=3x5=15

Can vou represent addition of integers in the same way?
TRY THESE  We have [rom the following nuntber ling, (~ 5) = (-5) + (- 5)——15

Find: |
:5.:’{[!-3}-3! € =II1F+II¥++IF-!I11FII_! -
-Sg {._2} -20 —1§ ~10 -5

W)
‘Using number But we can also write
(5)+(-5)+(-5)=3x (-5)
Therefore, 3 2(-5)=-15
Similarly (Y (- D+ (=4 4 (D) + (-4) = Fx (~4)=-20
R M e A A T

And 3+ (-3) I+ )= -
Also, CDHEDHET)= =

Let us see how to find the product of a positive integer and a negative mteger without
using number line,

Letus find 3 = (-3} ina different way. First find 3 = 5 and then put minus sign ()
before the product obtamned. You get -13. That is we find - (3 = 3)=- 15

Similarly, S5 (-4)=—(5=x4)=-20
Find i a similar way.
4 x (8= = 3R = =
Bxr(-5)=_ = Ax(-9= =
Using this methods we thus have,

10 (-43)= ~ (10 % 43) = 430



TRY THESE
_ Lill now we have multiplied integers as
Find: (Positive integer) = (Negative integer).
@) 6%(=19) Letusnow multiply them as (Negative integer) = (Positive integet).
(i) 12 %(-32) We fitst find -3 = 5.
(iit)  T=(-22) To find this, observe the following pattern:

We have, <=
3x§5=1[5
2%x5=10=15-5
1 %5=5=10~5
0% 5= 0=5-5 T

| i
So. % §=0—=5=—5 “T\\(J r

wﬁ(
5 -,

"
2% 5=-5-5=-10
3 % 5==10-5=-I3 ?
We already have 3 =(-5)=-15
So we gl A x5=-15=3% (-5)

Using such pattern, we also get (-5)x 4=-20=5 % (- 4)

Using patterns find (-~ 4) = 8, (- 3) = T,(-6) x Sand (- 2) % 9

Check whether, (—4) * 8=4 * (-8),(-3)* 7T=3% (-7), (-6} ¥ 5=6 % (- 5)
and (~2)x9=2x (-9)

Using this we get, (-33)x §=33 = (- 5)=-165

We thus find that while multiplying a positive integer and a negative integer, we multiply
thew as whole numbers and put a mimes sign (=) before the product. We thus get o
negative intéger.

L. Find: (@) 15 (- 16) )21 % (- 32)
(©)(-42) » 12 @) -55x 15

2. Clieck if (5)25 * (- 21)=(=25) % 21
(b) (~23) x 20=25 x (- 20)

‘Write five more such examples.

In general, for any two positive integers aandbwe can say

ax(h-a)s be ~laxb)



1.4.2 Multiplication of two Negative Integers

- =\
Can you find the product (- 3) x (- 2)? “Sr=g \h %
Obssrve the following: | -
“3x d=—12 L

=3m Fu=afe=s)2 = (-3) =
—3%2=—§=-9-(-3) =L 23 [T
3% 1=-3=-6-(3) ; /iy | A
3 f=l=—F=(3) |
3% —1=0-(-3)=0+3=3
~3x D=3 (-3)=3+3=4%
Do you see any pattern? Observe how the products change.
Based on (his observation, complete the following:

o ~3x-3=_ _ -3x-4=

Now abserve these products and fill i the blanks:
~4x4=-16 -
— 4% 3=-12=—16%14 IRY THESE
-4 % F= =-]2+4 : . = - =
_dx1= (i)  Starting from (-5) x 4.
_4x 0= o Bd() <6
4% (-)= (1) Starding from (-6) = 3.
—4 % (-2)= find (-6) = (=7)
- = (._,3}.:

From thess patierns we observe that,
(-3 = (-1)=3=3 =1
(~3)* (-2y=6=3x2
(-3) * (-3)=0=3% 3

And  (-4) % (-1)=4=4x% 1

So. (~d)x (-2)=4 = 2=
CHxEHN=_ =

So abserving these prodocts we can say that the produot of two negative integers is a

positive mteger. We multiply the twa negative integers a8 whole numbers and put the

positive sign befors the product.

Thus, we have  (~ 10)* (- 12)=120
Sipnilarly (~ 15) (- 6)=90

In general. for any two positive integersaand b,

(- ayx (~b) =axb

B —



1.43 Product of three or more Negative Integers

Euler in his book We observed that the product of two negative infegers is a
Ankitung zur positive integer,

Algebra (1770),

was one of the first  Whal will bie the product of three negative integers? Foir
mathematicians o negative integers?

altempt to prove

(=1)x (=1)y=1 Tet us observe the following exumples:

(a) (—4) x (-3)=12 _

() (- 4) % (-3) x C2)=[(-4) * - 3)] * (- =12 (-2)=—24
(©C4)* (-3) ¥ x (D =[(- D (3> ()] « ()= (- 24 x (-1)
(@) (- 5) % [C-4) % (=3) % (= 2) » (1) =(-5) x 24=-120

From the ahove products we observe that 4. Special Caae
(a) mE'Pf“d;ﬂ of two negative integers (Cansider (he following statements
is a positve wteger, resultan ﬂhnﬁ"
{b) the product of three negative integers ﬁg-ﬁ;ﬂ P 1‘ pro
198 neg_ative integer. : '[—ll,’l:x (1) x (_r], =1
(c) product af four negative integers is (1) ()i (1) x (1) = L
Wt e 1) 1) % (1) 5 1) D=1
15 the produci of five negative mt«agnn. in This means that if the integer (1)
(d)? s multiplied even number of times, the
Fmﬂﬂﬁ | 2t
_SD what will be the product of six negative ; -Bmmﬁgﬁ “Iiis
integerst product is 1. You can check this by
We further see that in (2) and (c) above, the 'Im 2 ;fﬁt:l?ul; wg:;mm

number of negative miegers that are nuluplied
are even [two and four respectively] dnd the
product abtained in (2) and (c) are positive
mtegers. The number of negative mtegers that are
multiplied n (b) and (d) is odd and the products obtained in (b) and (d) are negative
integers. '

ofi integers.

We find that if the number of negative integers in o prodict is even, then the produc
is a pogitive integer, If the number of negative integers in a product iy odd, then the
product i3 g negative infeger.

Justify it by taking five more examples of each land.

| _



THINK, DISCUSS ARD WRITE

(1) The product (~ 9) * (- 5) = (—6) = (~ 3} is positive whereas the
product (—9) = (-~ 35) = 6 * (— 3) is negative. Why?
(ii) What will be the'sign of the product il we multiply together:

(a) 8 negative integers and 3 posilive inlegers?
(b) 3 negative integers and 4 positive integers?
(c) (1), twelve times?

{d) (13 2m times, m is a natural number?

L5 PROPERTIES OF MULTIPLICATION OF INTEGERS
1251 Closure under Multiphcaton

1. Observe the following table and complete it:

S leErrenl
(=20) = ;- 5)=100 Product is an integer
(= 15) = 17=-255 Product is ap integer

(= 30) * 12— .

(1) =13y =

12 (- 13)=

What do you observe? Can vou find a pair of integers whose produet is not an
mteger? No: This gives us an idea that the product of two integers is again an nleger.
So we can say thut two integers are closed under multipliciation.

In genesal,

Find the produet of five more pairs of integers and verily the above siatement.
1.52  Commutativity of Multipheation

‘We know that multiplication is commuiative for whole numbers. Can we say,
multiplication is also commutative for integers?

e —



Observe the following table and complete it:

Statement 2

3r(-4)=-12

(47 3-12

[3=ca=cos

s 3ﬂ} B

12%:{= Eﬁ} =

(= 10) = (~15)= 150

(—12) = (-35)=

= -1)x (-15)=

What are your observations” The above examples suggest multiplication is commutative
for integers. Write five more such examples and verify.

In general, for two integersaand b,

Axb=bxa
.53 Muliiplication by Zero
We know that any whole number when multiplied by zero gives zero, Observe the
following producis of negative integers and zero. These are obtained frorm the pattern
done earlier.
(-3) x 0=0
0 * (- 4) =
S =
0 x(-6)=
This shows that the product of 4 negative infeger and zero is zero
In general. for any inieger a

ax0=0<a=0

154  Mubiipheative Ieatity

We know that | is the multiplicative identity for whele numbers.
Check that | is the multiplicative identity for mtegers as well, Observe the following
products of utegers with 1.

(-3) #1=-3 145=5
(—4) x1= 1 xg=
1% (-5)= 3% 1=
1% (- 6)= — 7E 1=

| _



This shows that 1 1s the mulliplicative identity for integers also.

In general, for any integer a we have,

Nel=1«a=n

Whal happens when we multiply any integer with -17 Complete the following:

(=3) x(=1)=3

Ix(-1)=-3

(- 6) % (~11= 0 is the additive identity whereas 115 the
o mﬁhpﬁmwidmmyﬁurhﬁmﬁ We

(-1} = 13=_ get additive inverse ol an mieger s when

we multiply

(-1)»{-28)=_ | (~D) toa, ie 8= (- D={~1)x a=-n

18 ==1=

‘What do you observe?

Can we say 1 is & multiplicative identity of integers? No.

1.5.53  Associhvity for Muhiplication

Consider -3, - 2 and §.

Look at [(— 3) x (~2)] x Sand (—3) % [(~2) » 5]

In the first case (- 3) and (- 2) are grouped together and in the second (— 2) and 5 are
grouped logether

Wesee that [(-3) = (-2)] = 5=6 =« 5=30
and (-3) % [(-2) % 5]=(=3)  (-10)=30

So. we get the sane answer in both the cases.
Thus.  [(-3)~ (-2)] % 5=(-3) # [(-2) = 5]

Look at this and complete the products:
()% (- 6)] » 4= < 4=
7x [(-6) < 4]=7x =

8[7 # (—6)] * 4=7 = [(~6) = 4]?
Daes the grouping of integers affect the product of
integers” No.

B —




In general, for any three integers a,band ¢

(axb)«c=ax(bxc)
Take any five values for a,band ceach and verify this property.
Thus, like whole numbers, the product of three integers does not depend upon the

grouping of integers and this 15 called the associative property for multiplication of
miegers.

L86  Disiributive Properly
We know

16 (1042) =(16 * 10)+(16* 2) [Distributivity of multiplication over addition]
Let us check if this is true for integer also.

Observe the follawing:

(@) (-2) % (3+3)=-2% §=-16
and ((-2) *3]+[(-2) x 5] =(- 6) (- 10) =16
So.  (=2) #(@3+5)=[(-2) » 3] +[(-2) » 5]

(BY (-4 = [(-2)+ 7] =(-4) « 5=-20 |
and [(-4) x 2] +[(-4) x T =8+ (-28)=-20
So. (4= [(=2)+T]=[C4 > 2]+ [(-4) = 7]

(€) (- 8) = [(- 2+ {-1)] =(- 8) x (- 3)=24
und [(-8) = (- 2)] +{(~ 8) x (-1) =16+ 3=24
So. (-8 x [(-2)+ (- D] =[(-8) = (-2)] + [(- 8) = (-1)]

Can we say that the Disteibutivity of multiplication over addition is true for integers also?
Yaos.

In general, for any integers a,bandc
ax (b-c)=a~b+axe

Take atleast five different values for each a,band cand verify the above Distributive
propesty,

TRY THESE
D WA Ko =10 GFN0% 20
() 15 (15} % [T D= (- 18) x T+ (15) = )2

Now cansider the following:
Canwesayd x (3-8)=4x 3 -4 = §7
Let us check:




4% (3-8)=4* (-5)=—20
4%3-4%8=12-32=—20
So, 4 %(3-—8)=4x3—4x8.

Look at the following;

(—5) = [(-4) - (-6)] =(-5) x 2=—10

[=3) % CAN-[-5) = (-6)] =20-30=-10
So.  (~3) % [(= 4~ (- 6)) =[(- 5} = (~4)] - [(-5) = (- 6)]
Check this for (— 9) = [10 — (-~ 3)] and [(~9) = 10] - [(- 9) = (- 3)]
You will find that these are also equal.
In general, for any theee inegersa.bund e

Take atleast five different values for cach of a.band ¢ and verily this property.

-@flmﬁm
(i) s r— m x [{-’ﬂ f-11 t-lﬁ}#t—??h-li-lﬁlx&f}"

1.57  Making Multiphcation Easier
Consider the following:

(i) We can ﬂnﬂ{— 25)x 37 = 4as
[~ 25) = 37] x4 =(-925x &) =3700
Oy, we can do it this way,
(-25) x 37 =% 4=(-25) % 4 = 37=[(=25) » 4] = 37=(-100) = 37=-3700
Which 1s the easier way?

Obviously the second way is easier because multiplicaiion of (- 25) and 4 gives - 100
which is easier to nmultiply with 37. Note that the second way involves commutativity
and azsocialvity of inftegers.

So, we lind that the commutativity, associativity and Distributivity of integers help to
make our calculations simpler. Let us further see how calculations can be made sasier
using these properties.

(i)  Find 16 % 12
16 % 12 can be written as 16 x (10+2)
16 % 12= 16 = (10+2)= 16 = [0+ 16 = 2= 160 +32 =192

(i) (~23) « 48 = (- 23) x [50- 2] =(-23) % 50— (23} % 2=(- 1150)— (- 46)
= 1104



(iv) (=35) % (=98) ={=35) % [(- 100) +2]=(-35) x (- 100) +{-35) x 2
= 3500 + (- 70) = 3430
(vi 3S2x(EH+(-52)x2
(-52) = 2 can also be written as 52 = (- 2),
Therefore, 52 x (- 8)+ (- 52) x 2=52 x (- 8)+52 = (- 2)
=52 [(=8) 4 (- 2)) =52 = [~ 10)] == 520

PFUPl:rtF

Example 2

Find each of the following products:

(i) (-18)x (- 10)x9 (i) (20X x5 7T
(iii) (- 1) % (-5)* (~4) * (-6)

Solution

(i)  (~18) % (— 10) x 9=[(~ IR) = (- 10)] =9 =180 x 9= 1620
([) (-20) % (-2) % (-5)xT=-20(-2%-5) = 7=[-20 % 10] x 7=—1400
(i) (1) x (=5) x (-4 x (-6 =[(~ D)= (-5)] = [(~4) x (-6)] =3 % 24=120

Example3 _ _ _
Vorify (- 30) = [(13 +{=3)] = [(- 30) = 13]+[(~30) = (-3)]

Solution |

(-30) % [13 +(-3)] = (- 30) = 10=-300

[(~30) = 13] + [(- 30) = (- 3)] =300+ 90 =- 300

80, (- 30) * [13 +(-3)]=[(~ 30) * 13]+[(- 30) = (- 3]]

Example 4

1In a class test containing |3 questions, 4 marks are given for every correct answer and
(-~ 2) marks are given fur every incorrect answer, (i) Saika attempts all questions but
only 9 of amswers are correct. What 15 her total score? (1i) One of her friends gets only
5 answers cotrect. What will be her score?

Solution

(i) Marks given for one correct answer =4
So. marks given for 9 corroct answers =4 % 9 =36
Marks given for vne ingorreet answer = - 2



So, marks given for 6= (15 — 9) incorrect answers = (~ 2) = 6 =-12
Therefore, Saika’s total score =30+ (=12} =24

(i)  Marks given for one correc| answer= 4
So, marks given for 5 correct answers =4 % 5 =20
Marks given for one incorrect answer = (— 2)
So, marks given for 10 = (15 —5) incorrect answers = (- 2) = 10=-20
Therefore, her friend's total score =20+ (- 20)=0

Exuample 5

‘Suppose we represent the distance above the ground by a positive integer and (hat
below the ground by a negative integer, then answer the following:

(1) Anelevator descends into & mune shaft at the rate of 5 metre per minute. What
will be ity position after one hour?

(1)  Ifitbepins o descend from 15 m above the ground. what will be its position
adter 435 minules? '

Solution

{i) Since the elevator is going down, so the distance covered by it will be
represented by a negative integer,

Change in position of the elevator in one minute =-5m

Position of the elevator after 60 mimgtes = (- 5) * 60=- 300 m, i.e.. 300 m
below ground level.

(ii)  Change i position of the elevator in 43 minutes = (- 5) * 45 = - 225 m, ie.,
225m below ground level.

So. the final position of the elevator =— 225+ |5=-210m, i.e, 210 m below
ground level.




Exercise 1.3

1. Find each of the following products:

(a) 3= (-1) (b) {-1)= 225

{e) (-21)= (-30) (d) (-316) x {-1)

(e} (~15) = 0 x (~18) () (~42) = (=11) = (10)

(g) 9=(-3)= (- 6) (h) (-18)x [-5) = (—4)

(i) D) x(-2)=(-3)= 4 () 3)x 6)x(-2) x (1)

2. Verily the following:

(@) 18= [T+ (-3N]=[18x 7] +[18= (-3)]

(b) 5% [T+(=6)]=5% T+35x (-6)

3. (i) Foranyintegera, whatis(-1)= 4 equal to?
(it} Forany integerim . what is (1) = m equal to?

4, Find the integer whose product with (-1) is
{a)-12 (k)0 {¢) 131

5. Find the product using suitable properties:

(@) M= -5)+14x7 (h) 8= 353« (-12D)
fc) 153 (—25) x (= 10) = (- 3) () 7= (30~3)
(&) 6255 (- 35} +(—625) =65 (D (-17)x (- 28)

{(g) —573% (-19)+57

6. A certain freezing provess requires that room temperature be lowered from 40°C &
the rate of 3°C every hour. What will be the room temperatuce 10 hours after the
process beging?

7. 1n aclass test containing 10 questions, 5 niarks are awarded Lor every correct
answer and (- 2) marks are awarded for every incorrect answer and 0 for questions
not attempied.

(i} Arnif gets four correet and six incorrsct answers, Whal is his score?

(i)  Maria pets five correct answers and fve incorrect answers, what is her seore?



(i)  Sahiya gets lwo correct answers and fve incorrect answers out of seven
questions she atlempts. What is her score?

8. A cement company eams a profit of Rs 8 per i:ag of white cement sold and a loss
of Rs 5 per bag of grey cement sold.

(a) The company sells 3,000 bags of white cement and 5,000 bags of grey cement in a
month. What is its profit or loss?

(b) What is the number of white cement bags it must sell to have neither profit nor
loss, i the number of grey bags sold is 6.400 bags.

9, Replsce the blank with an integer (o make it a true statement
(@) 3% =27 (b) S+  =-15
)  x(-B)=—36 (d)y  x(-12)=132
10. Fill in the blanks
(a)—d=(__ )=36 (b)3=(__ )=-45
©(_)*{1)=-33
1.6 Division of Integers

We know that division i3 the imverse operation of multiphication, Let us see an example
for whole numbers.

Smee 3= 5=15

Sols+ 5=3and15+3=5

Similarty, 4 % 3=12gives 12 ¢ 4=3and 12 + 3=4

We can say for sach multiplication statement of whole numbery there are two division
slalermenis.

Can you write mulhiplication statement and ifs cotrespondmg division sfatements for
integers?



< Dbserve the lollowing and complete it

Multiplication Statement Corresponding Divition Statemient
2x(=6)=( 12) (= 12)+ (-6) =2  (=12) + 2=(-6)
(-4 % 5=(-20) (=20) + (5) = (~4) L (20 + (-4)=5
(- 8) -x::(_-q_}::?z 72 = = oy I =
ENxED=_ — = (=3)= .

(_fs'j.-x.#::i .

Sx(=9= ;

=10y x(=3) = ’
From the above we observe thar: TRY THESE

(=12) = 2={6) Bind:

200+ (=4 (4)(— 100) = 5 () (-8l +9

(-32) +4==8

@75 =5 (@32 +2

(-45)+ 5=—9

We observe that when we divide a negative integer by a positive integer, we divide them
as whole numbers and then put @ minus sign (=) before the quotient. We, thus, get a

negative integer. Can. that
WE 52V
& We also observe that Bl
72 +(-8)=-9  and 50+ (-10)=-5 ﬂﬁf :af——--é
72 + (-9)=—$ 0+ E5)=-10 g5iig) + g =i+ (B)

So we can say that when we divide a positive integer by g :_"-':5""“'?'lt this for

nevative nteser, we first divide them as whole mimbery (1) 90 = (ﬁi‘ﬁﬂﬁ {-Qﬂ} + 45
and then put o minus sign (-) before the quotient. That i, ) (~136] + & and 136 + (4)
W get a negative infeger,

In general, for any two positive integersa and b

| _



a -+ (—-b)'.'-‘.;- '(—- a) +b where h#0

TRY THESE

Find: (8) 125 = (~25) (W80 + (=5) (c)6d + (~16)

% Lastly, we observe that
(—12) = (=6)=2; (- W) = (-4) =35, (- 32) + (= B) =4 (- 43) + (D) =5
So, we can sy that when we divide a negative integer by 4 nogative integer, we
frst divide them as whole numbers and then puta positive sign (+). That is, we
geta posilive integer.

In general, for any two positive Mtegers agnd b

(-a) + (-h)=a-+b whereb#o0

Find:

(@) (~36) + (-4) (B)(-201) +(-3) () (-325) = (= 13)

LT Properties of Division of Integers

Observe the following table and complete it:

Statement Inference Statement Inference

(-8) = (-4 =2 Resultisaninieger (-8) =3 =

=8
3
-4
(—4) #(-8) = — Resultis not an integer | 3 - (_8)= =L

-8

What do you observe? We observe that integers are not closed under division.
Justify it by taking five more examples of your own.



4 'We know that division is not commutative for whoie numbers. Let us check it for
integers also. __
You can see from the table that (- 8) + (—4) = (-4) + (- 8).
Is(-9) + 3the same as 3 + (- 9)7
Is (- 30) + (- 6) the same a5 (- 6) + (- 30)?
Can we say that division is commutative for integers? No.
You ean vesify it by taking five more paiss of integers.

< Likewhole numbers, any integer divided by zero imeanimgless and zero divided by
an integer other than zera is equal to zero Le., for any integer a, a = is not defined
bt Oe a=10 fora=0.

4 When we divide a whole number by | it gives the same whole number. Let us
check whether 1t 13 true for negative intogers:also.
Observe the following: .
(-8) + I=(-8) (-1 1=-11  (~13)+1=-13
(-25) + 1= 3= A rl=

This shows that negative integer divided by | gives the same negative integer. So,
any integer divided by | gives the same integer.

In general, for any integer a
asl-a
4 What happens when we divide uny inleger by (-1)? Complete the following table
(-8) =(-1)=8 11 # (=1)==11 13+ (-1)=
(-25) +(-D=___ (-3N st-)=__ (=48 + (-1)=__
What do you observe?
We can say that 1f any iteger s divided by (~1) it does not give the same integer.
4 Canwesay [( 16) + 4] + (—2) is the same a§ {— 16) = [4 + (-2)]
We know. that [(-16) + 4]= (-2)=(4) = (-2) =2
and (-16) + [4 + (-2)] =~ 16+ (-2)=8
So [(-16) + 4] +(-2) =(-16) = [4 + (- 2)]

Can we say that division is associative for integers? No.
Verily it by tuking five more exumples of your own.



Example 6
In a test (+5) marks are given for every ¢ormrect answer and (-2) marks are given for
every incotrect answer.

(i) Giita ansyered all the questions and scored 30 murks though she got 10
correct answels,

(i)y  Sunnyilso answered all the questons and scored (- 12) marks though he got
4 correct answers. How many incorrect answers had they attempted?

Solution
(1)  Marks given for one correcl answer = 3

So. marks given for 10 correct answees =5 » 10=30
Gita's score =30

Mirks obtained for incorrect answers = 30— 50 = -20
Marks given for one incomeet answer = (- 2)

Therefore, number of incorrect answers = (- 20) + (-2)=10

{ii) Marks given for four correct answers =5 » 4 =20
Sunny’s seore =12
Marks oblained for incorrect answers = — 12 - 20 =- 32
Marks given {or one incorrect answer = (- 2)

Therefore number of incorrect answers =(-32) + (- 2)=16

Exarople 7 _ _
A shoplkeeper earns a profil of Re 1 by selling one pen and incurs & loss of 40 paise per
pencil while selling pencils of her old stock.

(i) Ina particular month she meurs a loss of Rs 3. In this period, she sold 45 pens.
How many pencils did she sell in this perod?

(ii) 1o the next month she earns neither profit nor loss. If she sold 70 pens. how
many pencils did she sell?



Solution

(1) Profit earned by selling one pen= Re 1

Profit camed by selling 45 pens = Rs 45, which we denote ¥
by +Rs 45

Total loss given = Rs §, which we denote by -3
Profit sarnied = Loss meurred = Total loss
Therefore, Loss incurred = Total loss — Profit eamed
=Rs( —5—45)=Rs (-50) =— 5000 paise
Loss incurred by selling one pencil = 40 puise which we write as — 40 puise
So, number of peneils sold= (- 5000) « (—40) = 125 pencils.

(i)  Inthe next month there is neither profit nor loss.
S0, Profit eamed + Loss incurred = 0
1.2, Profit esmed =— Loss incurred
Now profit eamed by selling 70 pens = Rs 70

Hence, loss incurred by selling pencils = Rs 70 which we indicate by —Rs 70
o1 - 7.000 paise.

Total number of pencils sald = (— T000) =+ {-40)= 175 pencils.

Exercise 1.4

1. Evaluae each of fallowing:

(@) (=30+10) (by 25 + (-5) (€} (-36) + (-9

(d) (49 = (49) (e} 13 = [(-2)+(-11] B 0=(-13)

(2) (-32) + [(- 15)+(13)]

2. Verify that a+(b+c)# (a+b)+(a+c) Tor each of the following values of
alandc.

(a) a=1Lb=—6c=4 () a={-10Lb=1,c=]

9 000



A, Fill in the blank:

(€ =91 +( )=-7 (Y -84+ ( )=1
(€) 644 ( )=-

4. Write five pairs of integers (g, &) such thata+b=—3. One such pair is
(6, — 2) because 6 + (2)=(-3).

5. Thetemperature at |12 noon was 10°C above zero. 1f it decreases at the rate
of 2°C per hour until midnight, atwhat time would the remperature be
8°C helow zero? What would be the temperature at mid-night?

6. In aclass test (+3) marks are given for every correct anewer and (— 2)
mirks given for every incorrect ansyer and no marks for not atempting
any question. (i) Suraiya scored 20 marks. If she has got 12 commect
answers, how muny (uestions has she attempted incorrectly? (i) Raziya
scores — 5 marks in this icst, though she has got 7 correct answers, How
many questions has she atempted incomrectly?

7. An elevator descends into & imine shaft at the rate of 6 n/min, I the
descent starts from 10 m above the ground level, how long will it take to
reach - 350 m.

What Have We Discussed

1. Integers are bigger collection of munbers which is formed by whole
numbers and their negatives,

You have studied in the carlier clasy, ahout the representation of integers
on the number line and their addition and subrraction.

We now smdy the properties satisfied by addition and subtraction.

Iniegers are closed for addition and subtraction both. That is
a+b and u—b are again inlegers, where aondbare any inlegers.

Addition is commutative for mlegers, e, a+b=b+a for

all integers aand b.

Addition is associative for integers, i.e., (a+b)+ c=a+(b+¢) for
all integess a,band c.

) Integer O is the identity under addition. That is' a++0=0++a=a for
every mleger a.




4. We studied, how integers could be muluplied, and found that product of a
positive and 4 negative inleger 1S 4 negative integer, whereas the product of
fwo  negative  integers s a  positive ineget. For  example,
=2x7==4 and —3%—-8=24,

5. Product of even number of negative integers s positive, whereas the
product of odd number of negarive integers is negarive.
6. Integers show some properties under multiplication.

(a) Tntegers are closed under multiplication, That,is asxbis an integer
for any two integers aand b,

(b) Muliiplication is ¢commutative for integers. That, is axb=bxa for

any integees aund b.

(c) The integer | i the identity under multiplication. is.,
Ixa=axl=a for any integer a.

(d) Multiplication is associative for integers. 1.e.. (axb)xc=albxe)
for any three integersa, band ¢,

7. Under addition and multiplication, integers show a property called
distnbutive property. That 1s. axib+c)=axb+axc for any three integers
a.bandc,

8. The properties of Commutativity, Associativity under addition and
multiplication, and distnbutive property belp us to muke our calcukitions
gasier

9. We also leamnt how to divide integers. We found that.

(#) When a positive integer is divided by a negative integer, the
quotient obtained is  negative integer and vice-versa.

(b) Division of a negative integer by another negative integer gives 4
pogilive infeger as quotient,

10. For any integer a, we have
(a) a+0is not defined

by a=l=a




FRACTIONS and
DECIMALS

21 Imtresdlietion

You have leamnt fractions and decimals in earlier ¢lasses, The study of fractions included
proper, improper and mixed fractions as well as their addition and subiraction. We also
studisd comparison of frachiong, equivalent fractions, representation of fractions on the
number line and ordering of fractions

Our study of decimals meluded, their comparison, their represemtation on the nuwhber
line and their addition and subtraction.

We shall now learn multiplication and division of fractions as well as of decimals,

B HN i P

2.2 How Well Have You Leaarmt Abowt Fractions?

T
A proper fraction s a fraction that represents a part of & whole. Is 3 a proper iTpction?
Which is bigger, the numerator or the denominator?

An improper fraction s a combination of whole dnd a proper fraction. Is — an

;- |

mproper fraction” Which is bigger here, the numerator or the denommator?
. e ] : 3 ra : "
The mmproper [Tacton 3 can be writlen as [1 . This 18 a mixed fraction.

Can you write five examples each of proper, improper and mixed fraction?

. . 3
Example | Write five equivalent fractions of—.
5

-

Solution - One of the equivalent fractions of = is
N



T

2_8 . Find the other four.
S5x2 1ﬂ

o | L

Frxample 2 Ruja solved % part of an exercise while Sameens solved -} of it. Who

solved lesser part?
Solution  In order to find who solved lesser part of the exercise; let us compare
2 B
—and —.
78 |
Convertmg them fo like fractions we have, 2_ l—ﬂ‘—} = E
"7 335 35
1o 28
Sincel0 <28, 50 — <—
B T T
2 4
Thus = < —
w35

Riya solved lesser part than Sameena.

Fxample 3 Rumeet purchased 3% kg apples and 4% kg orunges. What is the
total weight ef the fruit purchased by her?

solttion Ihe totul weight of the fruits = (3% 4 %] =

‘(E*l‘f]““ f*’f]“f-

3B, 1
=l
g By ke

) =X,
Exomple 4 Dolma studies 5 ;hmu.'ﬁ daily. She devotes 2% hours of her time

for Science and Mathematics, How much time does she devale for
other subjects?

2
Solution Total time of Dolma's study = 5 —h= gh



Time devoted by her for Science and Mathematics = 2%

Thus, time devoted by her for other subjects = [% - 1_:_:] "

5.

_ '[1?=-=5
15

h=2

1411

14«3
15

85- 42) b
15

|

13
15

h

Exercise 2. |
1. Solve

. 3 7 o 3
W22 B 4l —
(i) 5 (1) 8 (i) 5

7 2.3 o md wid

ety Sl e i) 243

M wotets (i) 22437

2, Arrange the following in ascending order:

[1} = '—s

| =
L k3
= | o

4

2 9 4
30 W
RS

i) 8= -3
(wii) 3

3. Ina “magic square”, the sum of the numbers in each row, in each column
and along the diagonal is the same. Is this a mugic square?

z [l 2| &
13 13 13
7 5 3 (Along the first row
13 13 13
L A L)
1:3 13 12

——

o 4

e — —

1s
13’

13 13 13



»
4, A rectungle sheet of puper is 1112' er long and ll}gm wide. Find its
perimeter. |

5. Find the perimeter of (i) AARC (if) the square BCEF in this figure. Whose

perimeter is greater?
A
2. ok
SRR i
2
B C
E F

6. Salim wanis (o put a picture in a frame. The picture is ?%cm wide. To fit

in the frame the picture cannot be mere than 7 l—aﬁ om wide. How much
should the picture be trimmed?

7. Roayate | part of the ehocolate which her molher gave. Her siser

Sonia ale the remaining chocolate, How much part of the chocolate did
Sonia eat? Who had the larger share? By how much?

8. Ansh finished colouring a picture in -—Izz-hom. Ashiq finished colouring

the same picture in % hour. Who worked longer? By what fraction was it
lomger?

2.3 Muluplication of Fractions
You know how to find the ares of a rectangle. 1t is equal to {ength * breadth, 1f the length

and breacth of a rectangle are 7 em and 4 cm respectively, then what will be its area? his
area would be 7 * 4=28em”.



Whar will he the area of the rectangle if ifs lengih and breadth are 7 ]Eum_nnd 3%
15_17

T

cm respectively? You will say it will be T'—} # 3%

-

Em Thaumhazaud

; are fractions, To caleulute the area of the given rectangle, we nead to know how 1o
multiply fractions. We shall lean that now.

-

2,30 Multiphcation of a Fact or by o Whole Number

g D Observe the pictures ar the lefi (Fig 2.1). Each shaded partis é
___| |__
1

s | § part of a circle. How much will the two shaded parts represent
.___J__.:l" \___L_F_-i"
Fig2.1 together! They will represent ::T + -EI =72 :It-

Combining the two shaded parts, we get Fig 2.2, What part of s circle does the
shaded part in Fig 2.2 represent? Ih-mpreamts - part of a circle,

(M D, D

/

]
]
! § 4
\-._J.-—""r “-._| d “‘n_l_a-’
Fig22

The shaded portions in Fig 2.1 1aken together are the same us the shaded portion in
Fig22 je. wsgetFig23 '

D @D

0 &
o5 e

Can you now tell what this picture will represent? (Fig 2.4)




e T e e
i . et i
! |
IS O h_
Fig24
Andthﬁ"’ﬂ}';g}i}
et l L] I
B} 1 Foi -
== ~ = e
!.__J__L__! L__I_J.__J __] K
Fig2.s
Lﬂtmnﬁwﬁndam%_
: 1 1.1 9. 3
! I ..ﬁ ——_+_.___
We ha 3,:2 R
We also have £+1+lﬁ——1+i#'j. ﬂ,i
2 2.2 l bl 2
1 3x]1 3
S —_———— — —
0 3,,.2 5 =
2 fa :1 ij
Similurl o= =
e 3 3
£}
The fractions that we considered till now, Le., ]E ; -;amb wete proper fractions,

For improper fraciions also we have,

2#5_1_;’]
3 3

ZKEZ
3



Try,

§ 7

R —=17 dw—="7
5

Thus, te multiply o whole ntimber with o proper or an improper fraction, we multiply the
whele mumber with the miemerator of the fraction, kecping the deneninatar same.

TRY THESE

l. Find: (a) E.'x.a'
i the: pmd'l.liﬂltﬁ AN HHprop s
2 Repmantpmbannlty' ===

(b). 5‘.'95*15 (<) -3'#3— C] Eﬁs
pnrﬁuﬁmemhnsa mixed Mm.

3 3

Eind () .'s_-x'z'g

i 146

Tov muliiplv @ mixed fraction to a whole number, first
convert e mived fraction to an improper fraction and then
mudeiply.

. 19 87 .1
I € ¥ 332—=EH—=4—-=B_._.
Therefore = = -
- a2 22
Similarly, 2xd4==2===7
3 3




Fraction as an operator *of”
Observe these figures (Fig2.a)

The two rectangles are exactly similar,

Each shaded portion represents i of 1.

So, both the shaded portions together will represent }-’ of 2. \ /

Combine the 2 shaded % paris, It represents 1

Sﬂ.W&s&?’% af 2 15 1. We can also get ilas_.% x2=1.

Ve b g
ThHS.E{}fZ— Eﬁz—l

Fig26

Also look at these rectangles (Fig 2.7),

Each shaded portion represents % of L

So, the “‘Vﬂﬂhﬂﬁﬁdpmﬂw'@rﬁsﬁm%qﬂ, \ | /
Combine the 3 shaded parts.
Itr w1l s, 3
c = LBy .
represeati 1 L8, 2
| Fig2.7

S, E of 3.;55 Also. E % 3:5..

it = GE3® =% 3
3 27773

So. we see that ‘of” represents multiplication.



Shazia has 20 marbles. Ann has __;1—_1:11 of the number of marbles what Shazia has. How

many marbles Anu has? As, “of’ indicares multiplication, so Anu has %x‘ 20=4

marbles.
Sumtlarly, we have El of los. éx 15.:15‘-:3.

TRY THESE

Can you tell, whatis i) - of 10 ) oF 67, i & of 257

Lxample 5
I @ class of 40 studenis % of the total number of students like 1o study English, % of

the total number like to study mathematics and the remaining students like to study
science.

(1) How many students like to study English?
(i) Iow many students liks to study Mathematics?

(ii1) What fraction of the total number of students like to study science?
Solution
Total number of students in the cluss =40

(i) Ofthese % 6 thi total. niumber of srudstits Like to study English. Thils; the

number of students who like to study Engli5h=-!5~ af 40= é « 40=8.
(1) Try yourselll

B —



(ili) The number of students who like to English and Mathematics
= §+ 16 = 24. Thus, the number of students who like Science
=40 - 24=16.

“Thus, the required feaction is.i—g ;

1. ‘Which of the drawings (a) to (d) show:

(i) 2= —51— (11} Ix% (111) 3:-:—;— (1v) E-xi

- ==
| P
o
"_1 W IR
I T 1 A
ol e et e
2 r{j
(d) vy
_}J" \L

2, Some pictures (a) to (c) are given below. Tell which of them show:
2
(1) le-z {11) Exlh— (111 313-—21

D0-B

L S =



— — — ——

———

—— ——— —

I

(¢)

3. Multiply and redice to lowest form and convert into a mixed fraction:

@ 7w
3
5
o i ﬁ
{vi) E.:-:

| 3
16x—
(1) 162

4. Shade: (i)

() 4x> (G Eag ) 5:;% @ %_x 4

(vni) 115:;% {wiii) 2‘”#% (1x) 13%% (x) 15x=

y 3
x1) Gx—
(}x?_

3
5

%ﬁﬂlﬂ: cifelés inbox (@) (il) —i—of-nimgfcs;injbux (h)

(i)

00
00
00
00

%ﬂf the squares i box ().

()

A A A 0 e e e

AN A G E Y Y E

A AL o o e e
(b) ()



5. rind
(a) —af (1y 24 (n) 46 (b) %—of (i) 18 (1) 27

(©) %nf @ 16 G 36 @ siar @) 20 (i) 35

6. Multply and express as a mixed fraction:

1 3 1
In §— * H— el
(a) 1 55 (b)y 3 54 (<) ?==24

| 1 2
(c) 4»63 (e) 3‘3?:15 (f) 3;:-:3

7. Find: (a) %nf (i) 2% (ii) 4; (b) -gnf (i) 3% {i1) 9%

8. Rozy and Tina went for a pienie. They purchased pizza from market ol
weight 200 gm. Rozy ate % of it. Tina ate the rest

(i) ~ How much did Tinaeal?

(i)  What fraction of the total gm was taken by Tina?
9. Javaid and Munish went to a teq party of their friend Leena, Leena’s mother

otfered to all the friends a big Britannia cake having 24 pieces. Javaid ate % of

the cake, Leena ate -—-r::fthtwlkﬂand Munish ate -ufﬂmmkn

12
Find
(i)  How much pisces sach took?
(i)  What fraction of the total remamned?

232 Multiplication of a Fraction by a fraction

Zoyahad s 9 cm long strip of ribbon. She cut this strip into four equal parts. How did
ghe do 117 She folded the sirip twice, What {raction of the toral length will ach part
represent?

Each part will be %uf the strip. She took one purt und divided it in two equal parws by
folding thf: part once. What will one of the pieces represent? It will represent

12 -
2 4“2"4

Let us now see how o find the product of two fractions like é X %



To do this we first learh to ﬁndihspmmu:{; like IEK %
(a) How do we [ind — 3 uf 4 whole? We divide the whole in

Fig 2.8 three equal parts. Each of the three parts represent % of the whole. Take
ane purl of these three parts and shade it as shown in Fig 2.8,

. (b) How will vou find ;.nf this shaded part? Divide this one-
ﬂ:ird(%)shaded it G Giiial it Bk O e 70 pacts
B | (P T [ o

represents — ﬂ_f ~ jig, =x s {Fig 2.9). Take out 1 part of'these two and
Fig 2.9 2

name it *A". A’rﬂpmmta—xl

(c) What fraction is *A”" of the wh-::i:? For this, divide each of the remaining
_% parts also In two equal parts, How many such equal parts do you have
now? There are six such equal parts “A’ is one of these parts.

111

3 3 6

How did we decide that *A’ was — nf the whole? The whole was divided in 6=2%3

purts and 1=1x1part was takmuui of it.

So."A'is l‘:IIt:sft]:u!1:.»'11::-11:* Thus, —

Thus. l l-r—l—z 2l
2 3 6 2¢3
I 1 1+

or ===
23 2%3

The value of % * % can be found n a similar way. Divide the whole into two equal
parts and then divide one of these parts in three equal parts. Take one these parts, This
will represent %x—é'i,é., !

_1 =l

l

3 2 6 3Ix2

Hence —l-x
2

Therefore

as we discussed earlier,

L.JI.-- = |

L |
b2 | -

1 1
— —
X 0



TRY THESE

Fill in these boxes:
& -ll 1 le ok : .'j =
W 35727 W *2
== ] i 1 1 "
{lli "?'“? ﬁ‘i':l -f:-f-g =
Example 6

Sahil reads ; part of a boolc in | hour. How much part

of the book will ke read in 2 % hours?
Solution
The part of the book read by Sahil in | hour = 31.

So, the part of the book read by him in 2% tiours =25

5
11
===

5

Uik | i

%1 11

S 5x3 15

L] e

Let us now fnd l:fe E.Weknqwthat §=—1->_-1.5.
2 3 3 3
5 4 1 5

By =X —=—% =% J=——x =

2323 6

| _



5. %3 1.9 -}%3 §
AEGI i = [] “x"__-__h._-_l
6 2x3 2 3 =3 B

This is also shown by the figures drawn below. Each of these five equal shapes
(Fig 2.10) are parts of a five similar circles. Tuke one such shape. To obtam this shape we
first divide & circle in (hree equal parts. Furthier divide each of these three parts in two
equal parts. One pari out of 1t is the shape we considered. What will it represent?

It will represent éu%.—é The total of such part would be Sx—;-rg.

sy Bule 2.3

5 T §x7 3§
Find:

£

| =

5] =
W | 2

4
=
,,

; Wecahus fnd 2 L 1o 20 M
3 5 35 325 15

Productof Numeralors
Productel Denonminators 3

So, we find thut we multiply two factions as

Value of the Products

You have seen that the product of two whole numbess 15 bigger than zach
5 of the two whole numbers. For example, 3=4 =12and12> 412> 3. What
,E“E happens to the value of the products when we multiply two fractions”

Let us first consider the product of two proper fractions.

B —




§|m

ol

(7
Al

‘Product is less thun each of the fractions

_ You will find that when two proper fractions are multiplicd, the product is less
than each of the fractions. Or, we say the value of the praduct of twa proper fractions is
smallor than each of the fractions.

Check this by constructing five more examples.

Let ug now multiply two improper fractions.

7.5 35 35 735 5
32 6 6 3'6 3 |Productisgrester than cach of the fractions
6 10_2¢

¥ 3715 y

9 7_63

= g —

ey

07 4 5

We find that the prodisct of two improper fractions is greater than each of the two

Sractions.

| _




O, the value of the product of two impraper fractions is more than each of the
o fractions.

Construct five more examples for yuumﬁﬂ‘nud verifv the above statement.

. . . . . 2 |
Let us now multiply a proper and an improper fracten, say i-md =
: >

ﬂ
We have :ijzﬂ_ Hese, E{i;_mﬂl_‘j}i
3 5 35 15 571 %

The product obtained is less than the improper fraction and greater than the proper
fraction mvolved mn the multiplicanon.

I 6 28 4
Check it for —x =, —x —.
Check i e TR X

1. Find:

L1 o1 3 4
@ zof (& 7 B (@ 3
L 1 2 & 3
iy =of E omY g =
(1i) ?_ﬂ! fa) 9 (b) ; (c) T
| 3 | o 12
(iif) 3 of  (a) 7 (k) 3 (c) =S

2. Multiply and reduce to lowsst form (if possible):

N2 52 0 2 T i 30 oy 2.3
W 333 @ oxg W) S W) Sxg
~ bs ~ 1 3 P L e
@ 3 Wyrp W oy
2 21 4 40
(i) 5 85"

3. Multiply the following fractions;

w 2 1 G s SOR-. "W | x G £

) R ; — R — —_ = — xD

0 %5 @) 6oxs A ZxSs W) SRR

. 2 4 3 R - TR , 1 .3
1Y, . N T4 —_— — i — e 0% — [

(v) 35.-“? {vi1) ..523 (vii) 3? : {M}4Tx15 {I:_'E}35:<43

B —



4. Which is greater:

2 .3 3 .5 1

. . ! 6 2 .3
{1 Euf:i or +u{_'§ (11) EQFE or —of=

3 7

5. Sheena plants 4 saplings, in a row, in her garden, The distance hetween two
adjacent saplings is %m. find the distance between the first and the last sapling.

6. Auliys reads a book for 1% hours everyday. She reads the entire book in 6
davs. How many hours in all were required by her 1o read the book?

7. A carmuns 16 kmusing 1 litre of petrol. How much distance will it cover
using E_% litres of petrol,

8. (8) (i) Provids the mumbsr in the box | |, such thue S+ [ ] -5,
(i1} The simplest form of the number ohtained inD 15 .

24

(b} (i} Provide the number in the b{ﬂcD . such rhar %x i B =

(i1) The simplest form of the number obtained inD is

{c) Fill in the box ?., _ —JE_
7 91

2.4 Division of Fractions

Ali has a paper sirip of length 6 cm. He cuts this strip in smaller strips of length 2 em
aach. You know he would get 6+ 2 =3 strips.

Ali cuts another sirip of length 6 om into smaller sirips of length g om each, How many
strips will he get now? He will get 6 e—% suips.

A papar strip of length gfm can be cut into smaller strips of length %c’m each to give

15 3 .
— + — PIECES,
20 2

So. we are required 10 divide a whale number by a fraction or & fraction by anotlier
fraction. Let us ses how to do that.



2.4.1 Division of Whole Number by a Fraction

Letus find 1+ —i—
We divide a whole into a number of equal parts such that each part is haif of the whole.
‘The nusisber of sk hali'{é- ) paris would be 1+ % Observe the figure (Fig 2.11). How

many half parts do you ses?
There are two half parts.
1 2 1 .2
So, l¢==2 Also; Ix==1%2=2 Twsl¢—=]x=
2 1 2 1

Fig2.11
Similarly, 3 + j-i =number of -ji parts obwined when each of the 3 whole, are divided into

imuﬂ_pm =12 (From Fig 2.12)
1] 111 1) 18
1|4 4|4 414
[y i 1L 111
2|4 4[4 4|4

Observe also that, 3x ;=3x 4-12. 'Etu.ts,3+%=3x ;71:._

Find m similar way, 3-{-% and 3w Tz

Reciprocal of 8 fruction

by ]

The number Tr'uan be obtained by interchanging the numerator and denominater of %
; v b e - ST y o
ur.hfmvuﬁng; . Sumularly, s 15 obtamed by mvertng 3

Let'us first seo the inverting of such numbers,
Observe these products and fill in the blanks:



4 5
: 2
— g: nnnnn — e =-1
= ?_}:
2 3 2%3 6 _ W
LA A =
32 3x2 6

Multiply five more such puirs,
The non-zero numbers whose product with each other is 1, are called the

reciprocals of each other. So reciprocal of gmf—; and the reciprocal of %mg What is

o B
the rzciprocal of 9? -
You will sce that the reciprocal of % is oblained by inverting it. You get %
THINK , DISCUSS AND WRITE
() Will the reciprocal of a proper fragtion be again a proper {raction”

(iti)  'Will the reciprocal of an improper fraction be again an improper fraction”

Therefore, we can say that

1 2 |
1+ = =Tx—=1xreciprocalol —.
3 P 2

| 4 |
3+—=3x—=13 i lof —.
+dr xl xreciprocul o 4

E.r...].=____ e P
2
So, 1'.+-=..‘a:-<1°r.+:1pnn~c:iﬂ4::1=E xi.
4 4 3
Z
5*3 = i === = G—————o—

Thus, 1o divide a whale number by any fraction, mudtiply thar whele number by the
reciprocal of that fraction.

Fnd @) 7% G 6e (i) 2eg ‘




¢ While dividing a whole number by a mixed fraction, first convert the piived

fraction into improper fraction and then solve it,

2 ., 12
Thus, 4425 =d+-—== 17
5 5

24.2  Division of a Fraction by a whaole Number
¢ What will be %— 3?

Based on our earlier observation we have:

47 & 1 4°3 12 %
2 2
S s T=ko= ?
RFTI=TT
2
Whatis — 6, —+8%

Find: () 6+5

() T2

% While dividing mixed [raction by whole numbers, convert the mixed fraction

into improper fractions, That is.
2 8

y P, TRELINE FRENERNE. W, Y

3

2.4.3  Division of a Fraction by Another Fraction

We céan now [ind %ﬂ-é
) [ ) 5 1.6 2
=3 —‘xrcdp: alof —==x—==.
36 3 =205 5
E' 2 g ¥ H I 3

Similati}?,g+i=-5— xreciprocal of 3 ?

and, —+—="
2 4

3

2==2=

5

e e . T —

L. Find:

(1) 12 _:1:

(v) 3= ZE

5 $I% 7
(i) 14+— 8 —
} 5 (i) 3

N |
tv:}_ﬁTST {vu)33-23

3
fv) g+
(1v) 4—'3
e T |
{vii) 3 Tﬁi



2. TFind the reciprocal of cach of the following fractions. Classify the
reciprocals as proper fractions, improper fractions and whole numbers.

| 5 . 9 (V] 12
2 W) = = R = ==
tl}T “E GuJT GJS {v)_?
. | 1 2
(vi) — (vil) — (wiif) = o2 3 s d
1. Tand:

(1) ;*2 (11) :~5 (11} 1-%-:-? (iv) 413—3_

1 B
(V3544 (d) 4247

4. Find:
W LI I e K T O e
(i) Fay (i) 53 (iif) 7 (iv) 23 = (¥) 32 3
x B o) fie il aw wb wl | | I .2
==l 3=31—= e=1< F3—+1-= -
fvi) 3 I2 (vii) 35 ]3 {vaii) : 15 [m]:i Iﬁ Dﬂg .

L5 How Well Have You Learnt About DBecimal Nombers

You have leamt about decimal nimbers in the earlier classes. Let us briefly recall them
herve. Look at the following table and fill up the blank spaces.

Hundreds Tens Ones Tenths Hundredibs Thousundths Numbers
(1045} (10} (1) I | | I}
| HI Rty




In the table. you wrote the decimal number. given its place-value expansion. You can do
the reverse, too. That is, given the number you can write its expanded lorm. For exaniple,

235417=2x10045%10+3x1+ 4= [ilﬁ] +1x [i] = ?x[ 1 )

100 Lo/

Bahloo has Rs 15,50 and Shagufta has Rs 15.75, Who has more money? T'o find this we
need 10 compare the decimal numbers 15.50 and 15.75. To do this. we first compare the
digits on the lefl of the decimal point, starting from the lefimost digit. Bath (he digits 1
and 5, to the lefi of the decimal pont are the sare, So we compare the digits on the right
of the decimal point starting from the tenth place. We find that 5 < 7. so we say 15.50 <
15.75. Thus, Shagufla has more money than Babloo.

T the digits at the tenth place are also the same then compare the digits at the hundradihs
palace and so an.

Now compare quickly, 35.63 and 35.67; 20.1 and 20.01; 19.36 and 20.36
While converting lower units of money, length and weight, to their higher units, we are
required 10 use decimals. For example;,

I 4 3 i '5
3paise=Rs— =R 0.03. 5 g=——ke=0.005ke, 7 cn =0.007m.
e 100 T ke

Write 75 puise= Rs ,  250g= kg, 85 cm= m.

We also know how 1o add and subtract decimals. Thus, 21,36 +37.35 1s

21.36
+ 3735

58.71
What s the value of 0,19 =237
The difference 29.35 - 4.56 is _
29.35
- 0456

24.79
Tell the value of 39.87 - 21.98.

B —



Exercise 2.5

1. Which 15 greater?

(i) 0.50r0.05 (i) 0.70r0.5 (i) 7or0.7
(iv) 1.370r1.49  (v) 2.030r230 (vi) 0.8 or0.88

2. Express us rupees using decimals:

(i) 7paise (i) 7rupees?7paise (i) 77 rupees 77 paise
(iv) S0paiss  (v) 235 puise

3. (i) Express S cm in metre and kilometre (ii) Express 35 mmiinom, m
and lam.

4, Expressin kg

() 200g (i) 3470g (i) 4kg8g

5. Write the following decimal numbers in the expanded form:
(1) 20.03 (i) 2.03 (iif): 200.03

6. Woite the place value of 2 i the tollowing decimal numbers:
() 236 (i) 2137 (i) 1025 (iv) 942 (v) 63.352,

7. Angad went from place A to place B and
from there to place C. A s 7.5 ki from B p B

and B is 12.7 km from C. Rigzin went
from place A to place D and {rom there to
place €. D is 9.3 km from Aand Cis 1.8 C

km from 2. Who travelled more and by how b
much?

8. Maria brought 5 kg 300 g apples and 3 kg 250 g mangoes. Suzy bought
4 kg 800 g oranges and 4 kg 150 g bangnis. Who bought more fruits?

9. How much less is 28 km than 42.6 km?

9 00



2.6 Multiplication of Decimal Numbers

Heerpurchased 1.5 kg vegetables at the rawe o[ Rs 850 per kg. How much money
should she pay? Certamly it would be Rs (8.50 > 1.50), Both 8.5 and 1.5 are decimal
numbers. So, we have come across & situation where we need to know how to multiply
two degimal numbers. Let us now learn the multiplication of two decimal numbers.

First we find 0.1 = 0.1,

. L1 a1
Now, 0.1= Saﬂl 0.1= 101010510 Eﬁnﬁl

=
—

Let us see it's pictorial representation (Fig 2.13)

The fraction %Iﬂptﬁ&ﬂﬁﬂ | part out of 10 equal paris.

The shaded part in the picture rw:pr&smtsj]n

SO £

Fig 2.13

We know that.
U T
10 10 10 10
So, divide this %“" part inta 10 equal parts and take one part out of it.

Thus, we have (Fig 2.14)

Fig 2.14

The dolted square is one part out of 10 of tht%“‘ part. That s, il represents



_I'-*.\-: i. n—_ruﬂ']i‘ w I:l‘i
10

10

Can the dotied square be represented in some other way? [ Vg T e

How many small squares do you find in Fig 2.147 &/ e]/e

‘There-are 100 small squares. So the dotted square Vv,

represents ane out of 100 or 0.01. XY,

Hemge, 0.1 = 0.1 =0.01. ¥
L/

7

. _ _ i

Note that 0.1 occurs two times in the product, Tn 0.1 -4517/7‘{:‘:
there 1s one digit to the right of the decimal point. In 0.01 j’f — ‘,f
there are two digite (i.e., | + 1) Lo the tight of the decimal [V 247

point. X Y/

Let us now find 0.2 = 0.3, Fig 2,15
. . 2 3

‘ ! iy 12 0-3 = R —

ek, 02 10 10

As we did fm% x 116" let us divide the square

e 10 equal parts and 1ake three parts out of it 1o get %

Again divide three equal parts into 10 equal parts and take bwo from ench. We gﬁt-l% * I}ﬁ

2
The dotted squires represent ﬁx 13—0 or0.2 « 03 (Fig2.13)

Since there are 6 dotted squares out of 100, 5o they also represent 0.06.
Thus, 0.2%0.3 = 0.06.

Observe that 2 % 3 =6 and the rumber of digits to the right of the decimal point in 0.06
B2(= L4 1)

Cheek whether this ipplies (0. 0.1 % 0,1 also.
Find 0.2 x 0.4 by applying these observations.
While findiog 0.1 = 0.1 and 0.2 * 0.3, you might have noticed that first we multiplied

theo-as whole numbers ignoriag the decimal point. In 0.1 = 0.1, we found
01 =01 or] = 1. Similarly in 0.2 = 03 we found 02 =03 5r 2 x 3.



Then, we counfed the number of digits starfing from the righimost digit and moved
towards left. We then put the decimal point there. The number of digits to be counted is
obtained by adding the number of digits to the right of the decimal pomt in the deciial
number that are being multiplied.

Letus now fnd 1.2 = 24

Multiply 12 and 25, We get 300 Both, in 1.2 and 2.5, there is | digit to the right of the
decimal pomt. So, count 1+ 1 = 2 digits from the nghtmost digits (1.e., 0) 1n 300 and
move towdrds lefl, We get 3.00 or 3.

Find in & similar way 1.3 & 1.6, 2.4 = 4.2,

While multiplving 2.5 and 1.25, you will first multiply 25 and 125, For placing the
decimal in the product obtained, you will count | =2 = 3(Why?) digits starting from the
rightmost digit. Thus, 2.3 » 125=3223

Find 2.7 = 1.35,

IFind: () 274 (i) 18% 12 (iif) 23 x 435

2. Amange the products obtained in (1) in descending order

Example 7

The side of an equilateral triangle 15 3.5 ¢m. Find its perimieter.
Solution

All the sides of an equilatéral triangle are equal.

So, length of each side = 3.5 cm

Thus, perimeter= 3 »* 3.5 emr= 10.5 e

Example 8

The length of a rectangle is 7.1 em and its breadth is 2.5 cm. What is the area of the
rectangle?

B —



Saluliog

Length of the reclangle = 7.1 em
Breudth of the rectangle = 2.5 em )
Therefore, area of the rectangle =7.1'% 2.5 em® = 17.75 enir®

2.6.1 Multiphcation of Dicimal Numbers by 10, 100 and 1000

Marin observed thut 2.3 = f—: whereas 235= Tﬂi; Thus, she found that dependmg on

the posiiion of the decimal pdint the decimal number can be converied 1o a fraction with
denominator 10 or 100. She wondered what would happen if 1 decimal number is
multiplied by 10 or 100 or 1000,

L=t ug see il we can [ind a pattern of multiplying numbers by 10 or 100 or 1000,
Have a look at the table given below and fill in the blanks:

1.76%10= E-ﬁ-xl:u; 17.6 23§ 10=__ | 12356
100
1.76 %100 ;%-: %100=176 01 1760 235= 100= 12356 = 100=

1_.';{;-';.5.1{_[&&-.—,%x-’lﬂﬂﬂ:l?ﬁﬁuﬂ?'ﬁﬂﬂ 235% 1000=_ | 12356 =< 1000=__

05x% 10= -1%:( 0=5 ; 05x=100= ;05 = 1000=

Obsgerve the shifl of the decimal point of the products in the tuble. Hare the numbers are
rutiplied by 10, 100 and 1000, In 1.76 = 10 = 17.6, the digits are same |&, 1, 7 and 6.
Do vou observe this in other producis also? Observe 1.76 and 17.6. To which side has the
decimal point shifled, right or lefi? The decimul point has shifted o the right by one
place,

Note that 10 has one zsro over 1.
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In 1.76 = 100 = 176.0, observe 1.76 and 176.0. To which side and by how many digits
has the decimal point shifted? The decimul point has shifted to the mght by two places,

Note (har 100 has two zeros over one.
Do you observe similar shifting of decimal points in other products also?

So we sav, when o decimal npber s dtiplied by 10, TOO ar 1000, the digits i the

products are same as in the dectmal namber but the decimal point in
‘the product iy shifted to the right by as . many of places as there are | TRY THSES

SEFIS QT ie, -
Find: (1Y0.3 = 10

Based on these observations we can now say {1i) 1.2 100

(i11) 56.3 = 1000

- 0.07x10=07,0.07 x 100 =7 and 0.07 > 1000 = 70,
Can you pow tell 2.97 = [0=", 2.97 = [00=1, 2.97 = 1000=7?

Can you now help Matia to find the fotal amount Le., Rs 8.50 x 150, thiat she lias to pay?

1. Fingd:
) 02=x6 (i) B8x 4.6 i) 271=5 (v) 20.1= 4

(v) 005 %7 (vi) 211.02% 4 (vii) 2=« 086 (viii) 1035x4
(ix) 20907 =12 (x) 4673~ 4

2. (i) Find the area of rectangle whose length is 5.7¢m and breadth is 3 em.
(1) Find the area of a square whose side 15 12.5 em.

3. Find:
(i) L3 % 10 (i) 368 » 10 (i) 153.7 * 10 (iv) 168.07 # 10
(v)3L1 % 100 (vi) 156.1 = 100 (vil) 3.62 = 100 (vii1) 43,07 = 100

4. A two wheeler covers a distance of 55.3 lan inone litre of petrol. How much
distance will it cover in 10 litres of petrol?

5. Find:
((H2.5 =03  @)0l* 517 ()02 > 3168  (iv) 1.3« 3.1
(v) 0.5 = 0.05 (vi) 11.2% 0,15 (vif) 1.07 = 0.02
(vidi) 10.5 * 1,05 (ix) 101.01 # 0.01 (x) 100,01 % 1.1
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2.7 Division of Decimal Numbers

Juliewas preparing a design to decorate her classtoom, She needed a few coloured
strips of paper of length 1.9 em each. She had a strip of coloured paper of length 9.5 cun.
How many picces of the required length will she get out of this sirip? She thought it
would be ?—: cm. Is she correct?

Baoth 9.5 and 1.9 are decimal numbers too!

2.7.1 Division by 10, 100 and 1000

Letus find the division of a decimal nmumber by 10, 100 and 1000,
Consider 31.5+ 10,

3set0= 35, L S 4,
10 100 100
318 L 315 ..
Similarly, 31,3+ 100= 55 500 mﬂﬂ—ﬂ.ﬂl_a

Let us see il we can find s pattern for dividing numbers by 10, 100 or 1000, This may.
help us in divnding numbery by 10, 100 or 1000 in a shorter way.

315 +10=315 2315+ 10=_ |15=10=__ |2036 * 10=
35 +100-0315 | 2315 100=___ | 1.5 + 100~ 2036 = 100=
315 41000=00315 [231.5 + 1000=__ |15« 1000=__ |2936 ¢ 1000=_

Take 31.5 + 10 = 3.15. In 31.5 and 3.15, the digits are the same i.¢., 3. 1 ‘and 5 but the
decmial poemnt has shified in the quotient, To which side and by how muny digits? The
decimal point has shifted to the left by one place. Note that 10 has one zero over L.

Consider now 31,5+ 100=0.315 in 31.5 and 0.315 the digits are the | TRY THESE
same, but what about the decimal point mn the gquotient? It has
shifted to the left by two places. Note that 100 has two 2erof | pind: (1) 2354 + 10

over 1. @335&* 100
(1) 2354 = lm

So we can say that, while dividing a nuniber by 10, 1000 or 1000, |
the digits of the number and the guotient are same, bt the decimal
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puint in the quatient shifts 1o the left Iy ay wany pluces as there are zeroes over 1 .
Using this observation let us now quickly find: 2.38 + 10= 0238, 2.38 + 100=0.0238
2.38 + 1000 =0.00238

272 Division of @ Decimal Number by & whole Number

Lzt us ﬂnd%. Remember wealso write itdg 6.4 +2.
64 64 1

So, 64 + 2= iﬂ+ 2 -Taxi a5 learnt in fractions.
: )
_ 64xl 1+ 64 _l 64 1 <32 :§:=31
1022 10=2 10 2 10 10

Or. let us first divide 64 by 2. we get 32. There is one digit to the right of the decimal
pomnt in 6.4, Place the decimal in 32 such that there would be one digit to its right. We get
3.2 again,

To find 19.5 + 5, first find 195 + 5. We get 39. There is one digit to the right of the
decimal point in 19.5. Place the decintal point in 39 such that there would be ane digit to

its right. You will get 3.9

| 1206 . 1296 1 1 1296 1

Wi 20 rae e 252V D L 290 o © maoamy
o A 206+ 4=y 100 4 100 4 100

Or, divide 1296 by 4. You will get 224. There are two digits to the right of the decimal in
12.96. Making similar placement of the decimal in 324, you will get 3.24.

Note that here in the next section, we have considered only those divisions in which
ignoring the decimals, the number would be completely divisible by another number 1o
aive remainder zero, Like, in 19.5 + 5, the number 195 when divided with 5, leaves
remainder Zero.

However. there are sitoations in which the number may not be completely divisible by
another number, Le, we may not get remainder zero. For example; 195 « 7.

Thus, 40.86 = 6 = 6.8]

Find: (i) 15545
(i) 12635 + 7




Fxample 9

Find the average of 4.2, 3.8 and 7.6.

Solurion _
424+38+7.6 lS.E

The average o[ 4.2,3.Rand 7.6 s “S==E =

2,73 Ihvision of a Devimal Namber by another Becimal Number
5.5, :
Let us find ZTE 1£.,255+0.5

We have 25.5+¢0.5 :'Eii + 3 =E E =51. Thus,255+0.5=351

: e
10 10 5
What do you observe? For %.wc find that there is one digit to the right of the decimal

in 0.5. This could be converted ro whole number by dividing 0. Accordingly 25.5 was
also converted to a fraction by dividing by 10

Or, we say the decimal point was shifted by one place to the right in 0.5 10 make it 3. So,
there was a shifl of one decimal point to (he right in 25.5 dlso to muke it 255.

225 225
“‘-U.I. 221 +J+5=_=_=!5
A : 15 15
Find E and Eil:l';u,sinlilmr WHY.
0.7 0.8

Let us now fnd 20,55+ 1.5, We can wnte 1tas 2055+ [5as

disoussed sbove. We get 15,7 Hind 2. 231
04" 03

3;:? We can write it as %[wa?j and we get the quaticnt as

oy

C'onsider now,

1342 How will you find -{% ? We lmow that 27 can be writien as 27.0

27 2700 2700
003 003 3

S0,




Each side of a regular polygen is 2.5 cm in length. The perimeter of the polygon is
12.5 eni. How many sides does the polygon have?

Example 10

Sofution

The perimeter of a regular polygon 15 the sum of the length of all ifs equal sides = 12,5 om,

X asiatl o ok bide = 2.5 o Thiid, ohe plsber i = % =%‘"§i 5

The polvgon has 5 sides.

Exumple 11

A car covers 4 distanee of 89.1 km in 2.2 hours, What is the average disiance covered by
it in 1 hour?

Salution

Distance covered by the car=89.1 km.
Time required 1o cover the distance = 2.2 houss,
So distance covered by it in' 1 howr = 82921 52, 0.5 k.

22




Exercise 2.7

1. Find:
(i) 0.4 + 2 (i) 035+ 5 (i) 2.48 + 4 (iv) 654 + 6
(v) 651.2 + 4 {vi) 1449 + 7 {vii) 3.96 + 4 (viii) 0.08 + 5

(ix) 448 =0.7  (x)73.6+ 4

2. Find:
(D48 +10 (i) 525+« 10 (i) 0.7 = 10 (iv)33.1 = 10
() 27223 + 10 (vi) 0.56 + 10 (vii)3.97 + 10 (viii) 3.06% + 10

(ix)43.2 = |00 (x)05 = 10

3. Find:
(274100 ()03 + 100 (i) 0.78 + 100
(iv)432.6 + 100 (vi)23.6 + 10D  (vii) 98.53 + 100
4. TFind:
(i)7.0 « 1000 (i) 263 + 1000 (i) 38.53 = 1000
(1v) 128.9+ 1000 (v) 0.5 + 1000
5. Find
()7 + 35 (i) 36 + 0.2 (i) 325+ 0.5 (iv)30.94 + 0.7
(¥) 0.5 + 025 (vi)7.75 + 025  (vii) 765 + 0,15  (viii)37.8 + 1.4
(ix)2.73 * 13

6. A vehigls covers a distance of 43.2 lem in 2.4 litres of petrol. How much distance will
it cover in one litre of petrol?

a o000



\k'l'h"ll'ii'l[ ]Ir_i Ve -llrx'-k' r}l-‘“- |-|"‘ﬁ"‘ﬁ1‘-l

1. We have learnt about fractions and decimals alongwith the operations of addition and
subtraciion on them. in the earlier class;

2. We now study the operations of multiplication and division on fractions as well as on
decimals,

3. We have learnt how to multiply ractions. Twe fractions are multiplied by
multiplying their numerators and denominators separately and writing the product as

product of numierators 2 5 2=5 10
- . For example, — =x—= =—.
product of denominators 3 7 3x7 21

. I S
4. A [raclion acls as an operutor, "of”. For example, :ales%x?F 1

5. (a) The product of two proper fractions is less than each ol the fractions thal are
mnltiphed.

(¢) The product of a proper and an improper fraction is l2ss than the improper
fraction and greater than the proper fraction.

(d) The product of twe improper fractions Is greater than the two fractions,
6. A reciprocal of a fraction is obtained by inverting it upsids down.

7. We have seen how to divide two Fuctions,
(a) Whiledividing a whole number by a fraction. we multiply the whole number

with the reciproeal of that fraetion.
3 3 10
Tor e le, 25==25==—
mﬁ'(ampé 3 x3 7 |
(b) While dividing a fraction by a whole number we multiply by the reciprocal of
the whole number
F i 2 ? 2 1 2
4 H - o i et T
oL oRRIRG: 3 37 21

(¢) While dividing one fraction by another fraction, we multiply the first fraction by
2.5 2 7 14
= reciprocal of the other. S0, -3 == —w—=—.
Qe e e e S0 S 3 18
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8.

1.

We also learnt how to multiply two decimal numbers. While mulliplying two decimal
numbers, tirst multiply them as whole numbers. Count the number of the digits to the
right of the decimal point i both the decimal numbers. Add the number of digits
counted. Put the desimal point in the product by counting the digits from its rightmost
place. The count should be the sum obtamed earlier.

Forexample, 0.5 = 0.7 =0.35.

To multiply & decimal number by 10, 100 or 1000, we move the decimal peint in the
number to the nght by as many places as there are zeroes over 1.
Thus 0,53 = 10=5.3, 0.53 % 100 =53, 0.53 x 1000 = 530

We have seen how to divide decimal numbers.

(a) To divide a decimal number by a whole number, we first divide them as whole
numbers. Then place the decimal pomnt in the quotient as in the decimal number.
For ﬂumple 84+4=2.1
Note that here we consider only these divisions in which the remainder is zero.

(b) To divide a decimal number by 10, 100 or 1000, shifi the digils in the decimal
number to the leff by as many places as there are zeros over 1. o get the
quotient.
So, 23.9+10=230,23.9+100=0.239, 239+ 1000=0.0239

(c) While dividing two decimal numbers, [irst shifl the decimal points to the right
by squal number of places in both, o conveit the divisor to a whole number.
Then divide. Thus, 24+ 0.2=24+2=12




DATA
HANDLING

Chapter 3

3.1 INTRODUCTION

[ your previous classes, vou have dealt with various types of data. You have learnt 1o
collect data, tabulate and put it in the form of bar graphs, The collection, recording and
presentation of data help us organise our expeniences and draw inferences from them.
I this Chapter, we will tike one more step towirds leamimg how to do this. You will
comme across some more Kinds of data and graphs. You have secn soveral kinds of data
through newspapers, magdazines, welevision and other sources. You also know that all
dinta give us some sort of mformation. Let us look ar some common forms of dath that
YOU COme aornss

Table 3.1 Table 3.2
Temperatures of Cities Foothall World Cup 2006
a8 on 20.6.2006 . .

" City Ny Min. Ukraine beat Suudl Arabia by | 420
Bangulore 28°¢C 21°0 Table 3.3
Chennui HH°C 27°C - -l-';ﬂ_{.a g-lln'-v_ing_{'f'm;lu_'.l:v Absentess
Delhi IRC 28°C in o Class
Jaipur I 20°¢ Monday
Jammu 41°C | 26°C ::,“:““L

- — - ‘ednesday | -
1Mumhm | 32°C 1 27°C 1 Thuriday
Murks of Five St in a Hind i
urks of Frve Students in a Himndr test e .
Saturda
of 10 Marks are &, 5. 8.6, 7 it dadac: n
representy gne ¢hild




What do these collections of data tell you?

For example you can say that the highest maximum temperature was in fammu on
20.06.2006 (Table 3.1) or we can say that, on Wednesday, no child was absent.
{Table 3.3)

Can we organise and presem these data in a different way, so that their analysis and
interpretation becomes better? We shall address such questions in this Chaptet.

32 COLLECTING DATA

The data apyyy e temperatures of cities (Table 3.1) can tell us many things, but it cannor
tell us the city which had the highest maxiomm femperature during the year. To find that.
we need to collect daty regarding the highest maximum temperature reached in each of
these cities during the vear: In that case, the temperature chart of one particular date of
the year, as given in Table 3.1 will not be sufficient.

This shows that a given collection of data may not give us a specific information related
to that dista, For this we need to collect dita keeping in mind that specific information. In
the above case the specific mformation nesded by us, was gbout the highest maximum
temperature of the cities during the year, which we could not get from Table 3.1

Thus, before collecting data, we need to Know what we would use it for,

Giiven below are u few situgtions,

You want to study the

- Performance of your elass in Mathematics,

- Performance of India in football or in cricket.
— Female literacy rate in o given area, or

- Number of children below the age of five i the families uround you.

What kind of dats would vou need in the above situations”? Unless and until vou colléel
appropriate data, you cannot know the desired information. What is the sppropriate data
for each?
Discuss with vour friends und identifv the dote vou would need for each.
Some of this data is casy to collect and some difficult.
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impression of the students matched their performance.

3.3 ORGANISATION OF DATA
When we collect duta, we have to record and organise it. Why do we need
to do that? Consider the following example,

Ms Neelam, ¢lags teacher wanted to find how children had performed
i English. She writes down the marks obtained by the students in the
following way:

23,35, 48,30, 25, 46,13, 27,32, 38
In this form, the duata was not eusy o understand. She ulso did not know whether her

Neelam's colleague helped her organise the data in the following way {Table 3.4).

Table 3.4 )
CRaNe | Name | M Ralie. Ry
i | Ajay 23 6 46
2 Aman 35 7 13
3 Ashish 4% g Kavit 27
4 Dipti 30 9 Manish 32
5 Faizaan 25 10 Neerj 38

In this form, Neelam was able to know which student has got how many marks. But
she wanted more. Deepika sugpested another way to organise this data (Table 3.5).

Table 3.5
CRaNe | Name | MRS RoN, ok
3 Ashish 48 4 Dipti 30
6 Crervind 46 3 Kavila 27
1] Meera) iR 5 I agzann 25
2 Armiiin 35 1 Ay 23
5 Manishi 12 7 Jay 13




Now Neelam was able 1o see who had done the best and who needed help.

Many kinds of data we come aeross are put in tabular form. Our school rolls, progress
report, index in the notebooks. temperature record and many others are all in tabular forni.
Cun vou think of @ few maore duta that vou come acrass in wbular form?

When we put data in a proper tzble it becomes easy to understand and interprer.

TRY THESE

Weigh (i k) aileast 20 children (girls dnd boys) of your class. Osganise the data,
anil answer the following questions using this data.

() Who i the heaviest of all?

(i) What is the most common weight?

{ii) What is the difference between your weight and that of your best friend?

34 REPRESENTATIVE VALUES

You might be aware of the term uverage wnd would have come aeross statements
involving the term “average” in vour day-ro-day life:

« [Isha spends on an average of about 5 hours daily for her studics.

»  The average temperature ar this tme of the veur is about 40 degree celsius.

*  The average age of pupils in my class is 12 years.

+ The average attendzance of students in a school during its final examination was 98
percent.

12 Many more of such statements could be there. Think about the statements given

ahove.

( ( '1';:-{'.'] [} Do you think that the child m the first statement studies exactly for 5 hours daily?
Lﬁh‘ S Or, is the temperature of the given place during that particular time always 40

*-ah.:__ T.;:T?i'ﬁ ” degrees?
" |&¢i } | Or, is the age of ¢ach pupil in that class 12 years? Obviously not.

Then what do these stutements tell you?

By daverage we understand that Isha, usuully, studies for 3 hows. On some days,
she may study for less number of hours and on the other days she may study longer.,
Similarly, the average temperature of 40 degree celsius, means that, very often,
the temperature at this ime of the vear is around 40 degree celsius. Sometimes. it may
be less than 40 degree celsius and at other imes. it may be more than 40°C.

| _



Thus, we reahise thatavernge 15 a number that represents or shows the eentral tendency
of a group of observations or data. Since average lies between the highest and the lowest
vallie of the given data sb, we say average is a measure of the central lendency of the group
of data. Different forms of data nead different forms of representative or central value to
describe it One of these representative values is the “Arithmetic mean”. You will learn
about the other represemtative values in the later part of the chapter,

S ARITHMETIC MEAN
The most gommon representative value of a group of data 15 the arithmetic mean or the
mean. Tounderstand this in a better way, let us look at the following example:

Twao vessels contain 20 litres and 60 hires of milk respectively. What 1s the amount
that each vessel would have, if both share the milk cqually? When we ask this question we
are seeking the arithmetic mean,

In the above case, the average or the arithmetic mean would h-:

Total quantity of milk 20 +60
Number of vessels 2

litres = 40 Hitres.

Thus. each vessels would have 40 litres of milk.
The averuge or Arithmetic Mean (A.M.) or simply mean is defined us follows:

. Sum of all observanons
~ number of observitions

e
Consider these examyples.

EXAMPLE | Ashish studies for 4 hours, 5 hours and 3 hours respectively on three
consecutive days: How many hours does he study daily on an average?
SOLUTION The average study time of Ashish would be

Total number of studybours  4+5+3 | )
Number of days for which he studied ~ 3 |'0Ur = howss per day

Thus, we can say that Ashish studies for 4 hours daily on an averge.

EXAMPLE 2 A batsman scored the following number of runs in six imnings:
36, 35, 50. 46, 60, 55

Calculate the mean nuns scored by him in an inning,
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SOLUTION Total runs =364 35 450 + 46,4 60 + 55= 282,

To find the mean, we find the sum of all the observations and divide it by the *"

4

number of observations. 282 (‘ 3\
Therefore, in this cuse, mean= 6 =47, Thus, the mean runs scored in an inning are 47. i
-y

8

Where does the srithmetic mean lie

TRY THESE

How would vou find thie average of vour study hours for the whole week?

THINK, DISCUSS AND WRITE

Consider the data in the above examples and think on the Tollowing:
* [s themean bigger than ecach of the observations?
* Is it smaller than each observaton’?

Discuss with your friends. Frame one more example of this type and answer the  }
SAITIC questions.

You will find that the mean lies inbetween the greatest and the smallest observations, ”

- = q 'y ! =

In particular, the mean of two numbers will always lie between the two numbers 5
5+11

2

Cun yvou use this idea 1o show thal between any two fractional numbers, vou can find

|

For example the mean of Sand 11 is =8 which lies between Sand 11,

1 1
as many fractionyl nutbers as you like. For example between 5 and 1 vou have their

_ 2

L. 1

2t 1 3 T
average == = 3 and then between 2 anl E . you have their average E
and 50 on.

FRY THESE
1. Find the mean of your sleeping hours during one week.

| 1
2. Find uticast $ numbers between and 3.

| _




1.5.1 Range

The difference between the highest and the lowest observation gives us an idea of the
spread of the observations. This can be found by subtracting the lowest observation from
the highest observation. We call the result the range of the observation. Look at the
following example:

EXAMPLE 3 The ages in years of 10 teachers of a school are:
32,41, 28. 54,35, 26, 23.33.38.40
(i) What is the ave of the oldest teacher and that of the youngest teacher?
(i) What is the range of the ages of the teachers”
(i) What is the mean sype of these teachers?

SOLUTION

(1) Armanging the ages in ascending order, we get;
23,26, 28, 32, 33, 35, 38,40, 41, 54
We find that the age of the oldest teacher 1s 54 years and the age of the youngest
teacher is 23 vears.

(i) Range of the ages of the teachers = (54 — 23) vears = 31 vears

(i)  Mean age ol the teachers

 23426+28+32+33435+38+40+41+54
= 10

350 |
= —EY&HH =35 years

EXERCISE 3.1

. Find the range of heights of any ten studenis of your class.

. Organise the following marks in g class assessment, in 4 tabular form,
4.6.7.5.3.5.4.5.2.6.2.5 1.9.6.5.8.4.6.7

(1) Which number is the highest? (1) Which number is the lowest?

{iii) What is the range of the data? {1v) Find the arithmetie mean.

Find the mean of the first five whole numbers,

. Acoricketer scores the following runs in eight innings:

58, 76, 40, 35, 46, 45, 0, 100.

Firid the meun seorz,

e g




5. Following table shows the points of each player scored in four games:

Player 1 bl 3 e
A 14 16 10 10
B 0 8 6 4

Did not
C 3 11 Play 13

Mow unswer the following questions:
(i) Find the mean to determine A's average number of points scored per game.
(ii) To find the mean number of points per game for C, would you divide the total
paints by 3 or by 47 Why?
(1) B played inall the four games, How would you find the mean?
(iv) Who is the best performer?
6,  The marks (out of 100) obtained by a group of students in a science test are 83, 76,
9, 85, 39, 48, 56,95, 81 und 75, Find the:
(i) Highest and the lowest marks obtained by the students,
(i) Rarge of the marks obtained.
Lii1). Mean marks obuined by the group.
7. The enrolment in a school during six consecutive vears was as follows:
1555, 1670, 1750, 2013, 2540, 2820
Find the mean enrglment of the school for this period.

8. The rainfall (in mm) in a city on 7 days of & certain week was recorded as follows:

Doy | Mon| Tue | wed [Thurs| Eri [ swr | sun
sy, | O |122] 21 | 601205 55 | L0

(1) Find the range of the rainfall in the above data,
(i) Find the mean rainfall for the week.
(ii1) On how many days was the rainfall less than the mean rainfall.
9. The heights of 10 girls were measured in cm and the results are as follows:
135, 150, 139, 128, |51, 132, 1456, 149,143, 14].
(i) What is the height of the tallest girl? (i) What is the height of the shortest girl?
(1i1) What is the range of the data? (1v) What is the mean height of the girls?
(v) How many girls have heighits more than the mean height.



3.6 MODE

As we have said Mean is not the only measure of central tendency or the only form of
representative value, For different requirements from a datd, other measures of central
tendencies are used,

Look at the following example

To find out the weskly demand for different sizes of shirt, o shopkeeper Kept records of siles
of sizes 90 ¢m, 95 ¢m, 100 c¢m, 105 em, 110 am, Following is the record for a week:

Size (in aches) Scm | 95cm | 100km | 105cm | 110cm | Totmt

Numiber of ShirtsSold | 8 | 3 37 6 | 1os

[I'he found the mean tumber of shirts sold, do you think that he would be able to
decide which shirt sizes 1o keep in stock??

Total number of shirts sold 105 .
s i bt wold s ! Ly =" =2
MiamoF taim vy seld Number of different sizes of shirts 3

Should he obtain 21 shirts of cach size? Ifhe does so, will hie be able to cater to the
needs of the customers?

The shopkeeper, on looking ut the record, decides o procure shirts of sizes 95 ¢m,
100 em, 105 em, He decided to postpone the procurement of the shirts of other sizes
because of their small number of buyers,

Look at another example

The owner of a readymade dress shop says, "The most popular size of dress 1 sell is the
size 920 cny,

Observe that here also, the owner is concerned about the number

of shins of different sizes sold. She 15 however looking at the shirt size
that is sold the rmost. This is anothet representative value for the data,
The highest occuring event is the sale of size 90 cm.This representative
value is called the mode of the data,

The mode of a set of observationy is the observation that ocenrs most
often.

EXAMPLE 4 Find the mode of the given setofnumbers; 1, 1,2,4,3,2,1,2, 2,4

SOLUTION  Arranging the numbers with same viilues thgether, we wet
L2222, 3.4.4
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Muode of this dutd is 2 because it oceurs more frequently thun other observations,

3.6.1 Mode of Larzge Data

Putting the same observations together and counting them is not casy if the number of
abservations 1s lurge, In such cases we tibulate the data, Tabulution can begin by putting
tally marks and finding the frequency, as you did in your previous cluss,

Look at the Tollowing examiple:
EXAMPLE & Following ure the margms of vietary in the
football matches of a league.

25222 2 1 1;11-”1-'553‘]3"13‘-1
25 L6252 4 L2302 3,2 1504

64,3, 2,1, 1402, 1,5,3,3,2,3,2,4,2, 1,2 m?’lﬂfﬁbi% me
Find the mode of this data, o, 14, 10, 14,18,

'RY THESE

SOLUTION  Let us put the data in'a tabular form:

Margins ol Vietory Tally Bars Number of Matches

1 THH 11 9
2 HHH T I 14
3 HH 1 7
4 4 5
5 11 3
1 [l 2

Total 40

Looking at the table, we can quickly say that 2 is the *mode” since 2 has oceured the
highest number ol times. Thus, most of the matches have been won with a vietory margin of 2
goals,

THINK, DISCUSS AND WRITE

Can a set of numbers have more than one mode?
EXAMPLE 6 Find the mods of the numbers: 2, 2. 2. 3.3, 4,5,.5.5.6,6, 8
SOLUTION  Here, 2 und 5 both vceur three tmes, Therelore, they both dre modes of
the daa.
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I.  Record the age in years of all your classmates, Tabulate the data and find the mode.
2. Record the heights in centimetres of your classmates and find the mode.

1. Find the mode of the fllowing data:
12, 14, 12, 16, 15, 13, 14, 18, 19, 12, 14, 15, 16, 15, 16, 16, 15,
17, 13, 16, 16, 15, 15, 13, 15, 17, 15, 14, 15, 13, 15, 14

2 Hesghts (in em) of 25 children #re given below:
168, 165, 163, 160, 163, 161, 162, 164, 163, 162, 164, 163, 160, 163, 160,
163, 163, 16, 163, 164, 163, 160, 163, 163, 162
What is the mode of their heights? What do we anderstanil by mode here?

Whereas mean gives us the average of all observations of the dits, the mode gives
thit observation which occurs most frequently in the data,
Let us consider the following examples:
(a) You have to decide upon the mumber of chapattis necded for 25 people
called for a least.
(b) A shopkeeper selling shirts has decided to replenish her stock.
(€) We need to find the height of the door needed in our house,
(d) When gome on o prenie, if only one fruit can be bought for everyone.
which is the fruat that we would gel
In which of these situations can we nse the mode as a good estimy.»
Consider the first statement. Suppose the number of chapattis needed by
cachpersonis 2,3, 2, 3,2, 1,2,3,2, 2,4, 2,23, 244,2,3,2.4 2435
The mode of the data is 2 chapattis. I we use mode as the representative value for
this data, then we need S0 chapattis only, 2 [oreach of the 25 persons, However
the total number would elearly be madequate. Would mean be sn appropriate
representative value?



For the third statement the height of the door is related to the height of the persons
using that door. Suppose there are § children and 4 adults using
the door and the hetglt of cach of 5 children is around 135 em.
The mode for the heights is 135 cm. Should we get a door that is
144 cm high? Would all the adults be able to o through that
doo? 1t 1s elear that mode 15 not the appropriuate representative
value for this data. Would mean be an appropriate representative
value here?

Why not? Which representative value of height should be used to
decide the doorheight?

Similarly analvse the rest of the statements and lind the
representative value useful for that 1ssue.

j Discuss with your friends and give
' la)  Two situstions where mean would be an appropriote representuive value 1o

e use, and
(b)  Two sitnations where mode would be an appropriate representative value 1o use.

3.7 MEDIAN
We have seen that in some situations, arithmelic mean is an appropriate measure

of central tendency whereds in some other situations, mode is the appropriate
measire of central tendency.

Let us now look at another example. Consider a group of 17 students with 4

the followiite heights (in em): 106, 110, 123, 125, 117, 120, 112, 115, 110, 120, - | 7
115, 102, 115, 115, 109, 115, 101. | ;
The gaines teacher wants 1o divide the class Into two groups so that each group

has equal number of students, one group has students with height lesser than s

particular height and the other group hos students with heights greater than the

particular height. How would she do that?

Let us see the various options she has:

(1) She can find the mean. The mean is
1064+ 110+123 412541174120+ 1124115+ 1101204+ 1154102+ 115+ 115+ 109+115+101

17
:leulﬁ
17

| _



So, if the teacher divides the students into two groups on the basis of this mean
height. such that one group has students of height less than the mean height and
the other group has students with height more than the mean height. then the
groups wolld by of unequul size. They would have 7 and 10 members
respectively.

(11) The second aption for her is 1o find mode. The observation with highest
frequency is 115 cm. which would be taken as mode.

There are 7 children below the mode and 10 children at the mode and shove
the mode. Therefore, we cannot divide the group inty equal parts,

Let us therefore think of an alternative r:prcscmﬂﬁvt value or measure of
centrdl tendency. For dnmg this we again look at the given heights (in cm) of
students and arrange them in ascending order. We have the following
observalions:

101, 102, 106,108,110, 114, 112, 115, 115, 115, 115, 115, 117, 120, 124, 123, 123

The middle value in this datd is 115 beciausa this vilue divides the students into
two equal groups of 8 students each. This value is called as Median, Medn
riefers to the value which lies in the middle of the data (when arranged in an
increasing or decreasing order) with half of the observations above itand the
other hall below it. The gamies teacher decides to keep the middle student as a
refrec in the game.

Here, we consider only those cases where number of TRY THESE
ohservations is odd. Your friend found the median and
Thus. in & given data, arranged in ascending or descending  the mode of & given duta.
order, the median gives us the middle observation. Dmibemdcmwtmﬁiﬂids
crrorifany:
35, 3&. 35,42, 38, 32,. 34
Median= 42, Mode = 32

Note that in general, we may not get the same valie for median and mode.

Thus we realise that mean, mode and mediun are the numbers that are the representative
vitltes of a group of observations or data. They lie between the mininum and muxinum
virlues of the data. They are also called the measures of the central 1endency,

EXAMPLE 7 Find the medinn of the daw: 24 36_46_ 17 182535

SOLUTION We arrangpe the data in uscending order, we get 17, 18, 24, 25, 35, 36, 46
Meddian is the middle observation, Therefore 25 is lhr.- miedinm.
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EXERCISE 3.2

1. The scores i mathematics test (out of 25) of’ 15 students 15 as follows:
19, 25, 23, 20,9, 20, 15, 10, 5, 16, 25, 20, 24, 12, 20

f—\ Find the mode and median of this dot. Are they same??

. " 2. The runs scored in a cricket mateh by 11 players is as follows:
| A

l‘[_-.:;_:f - 6. 15, 120,50, 100, 80, 10, 15,8, 10, 15

Find the mean, mode and median of this datg. Are the three same?
A, Theweights (in ke of 15 students of a class are;
A8, 42, 35, 37, 45, 50, 32, 43, 43, 40, 36, 38, 43, 38, 47
(i) Find the mode und median of this data.
(11} Is there more than one mode?

4. Find the mode und median of the dava: 13, 16, 12, 14, 19, 12, 14, 13, 14
5. Tell whether the stutement is troe or false: ~n
(1) The mode is always one of the numbers ina data,

(it} The mean is one of the numbers in a data.
(1i7) The median is always one of the pumbers in s data.
{iv) The data 6,4, 3. 8, 9. 12, 13. 9 has mean 9.

38 USE OF BAR GRAPHS WITH A DIFFERENT PURPOSE

We have seen [ast year how information eollected could be first arranged in u
lrequency distribution table and then this informanton could be put s o visual
representiation in the form of pietographs or bar graphs. You can look at the bar
graphs and make deductions abowt the data. You can also get information based on
these bar graphs. For example, vou can say that the mode is the longest bar if the
huir represents the fréguency.

3.8.1 Choosing u Scale

We know that a bar graph is-a representation of numbers using burs of uniform
width and the leagths of the hars depend upon the frequency and the scale you have
chosen. For example, in a bar graph where numbers in units are (o be shown, the
graph represents one unit length for one observation and if'it has to show numbers
in tens or hundreds, one unit length can represent 10 or 100 observations. Consider
the following examples:

EXAMPLE 8 Two hundred students of 6" and 7" classes were asked to name their

favourite colour so us to decide upon what should be the colour of their
school building. The resulis are shown in the following table. Represen
the given datd on a bar griph,
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Favourite Colour | Red | Green | Blue | Yellow | Orange
Number of Students 4 | 19 | 355 49 34

Answer the Tollowmy questions with the help of the bur graph:
(1) Which is the mosi preferred eolour and which is the least preferred?
(i1) How many colours are there

= .
il —
SOL N Choose 1 suitable

seale as follows: 50

Sturt the scale @10, The greatest ‘ 45

vatlue in the data is 55, so end the

scale at a value greater than 55.such | 307

as 60, Use equul divisions slong the 2 -

axes, such as increments of 10. You 3

know that all the bars would lie 40

between 0 and 60. We choose the

seale such that the length between ( 0 - L TR
and 60 is neither too long nor oo E g & é E
small. Here we take | unit for 10

students.

We then deaw and label the graph as shown,
From the bar graph we conclude that
(1) Blue is the most preferred colour (Because the bar representing Blue is the tullest),
(1) Green is the least preferred colour. (Because the bur representing Green is the
shortest),
[11) There are five colours, They ure Red. Green. Blue, Yellow und Orange. (These are
observed on the horizontal line)

EXAMPLE 9 Following data gives 1otal marks (out of 600) obtained by six children of
a purticular class. Represent the datn on o bar graph.

Students Ajay Bali = Dipti | Faivaz | Geetika| Hari
Marks Obtained | 450 | 500 | 300 | 360 | 400 | s40

SOLUTION

(1} To choose an approprigie seale we make ¢gual divisions taking

increments of 100,

Thus 1 unit will represent 10 marks. (What would be the difficulty if
we choose one unit to represent 10 murks?)
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(i) Now represent the dats on the bar graph.
Scale : 1 unit= 100 marks

[ 660

300 -

=

Z 400

- .

g 07 | 2 " P e

2 2007 | Z Z 8
= &

é 100 - -

0 7 ] T ] ] 1

Students

Drawing donbie bar graph

Consider the following two collections of data giving the average daily hours of
sunshine intwo cities Aberdeen and Marpate for all the twelve months of the year.
These cities are near the south pole and hence have only u fow hours of sunshine cach
day.

In Margate
Jan.| FebMar.| April May |June | July |Aug.|Sept. (Oct. Nov. Dec.
&varag_e
hoursof | 2 3'_1_ 4 | 4 ';,'E 8 ',rl 7 51 6| 4] 2
. 4 4 2 4
Sunshine
In Aberdeen
Averave
=1, I Yy N 3
hoursof | 1= | 3 (3| & |3=|6G=|5=|5 [4=|4 | 3 | 1=
2 2 2 2 /A 2 4
Sunshine

By drawing individual bar graphs you could answer questions like
(1) In which month does each city has maximum sunlight? or
(ii) In which months does each city has minimum sunlight?

However. to answer questions like “In a particular month, which city has more
sunshine hours™, we need to compure the average hours of sunshine of both the cities,
ﬂ To do this we will learn (0 deaw what is called a double bar graph giving the
: information of both cities side-by-side.
J-\ This bar graph (Fig 3.1) shows the average sunshine of both the cities.

I iL For each month we have two bars, the heights of which give the average hours of
P sunshing in each city. From this we can infer that except for the month of April, there
is always more sunshine in Margate than m Aberdeen, You could put together a
similiar bar graph for your arca or for your city,
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]:I Margaie Scale : 1 unit =1 hour of sunshine

s [ ] Aberdzen - B _

E6- m 1

:E == ==

= - -

=

w ey

T4 5 i 1 1/

g = o

g

Eﬂ_m -| m

0 | | S T T T T | | | ]
ﬁ' = = = oo Y] = % e | 5 3 1
= £ B & 2 3 3 8 F ° 2 K

= <
Fig 3.1

Let us look at another exaniple mors related to us,

EXAMPLE 10 A mathematics teacher wants to see, whether the new technigue of
teaching she applied after quarterly test was effective or not, She takes
the scores of the 5 weakest children in the quarterly test (out of 25) and
in the hall vearly test (out of 25):

Students | Ashish | Arun Saﬂshles}'!] Rita| . ] Gurterly -
Quarterly | 10 | 15 | 12 [ 20 ] @ _ it BIC
- Wy = wy
Halfyearly | 15 [ 18 | 16 | 21 | 15 i L
15+ ]
SOLUTION  She draws the adjoining double bar graph and finds g1{1- - @;
a marked improvement in most of the stadents, the |-
teacher decides that she should continue to use the ‘
new technigque of teaching, 0 i Bt G
Can you think of a few more situations where you could use E E g é‘ B
double bar graphs? < Eﬁ .
(S L]

TRY THESE

1. The bar graph (Fig 3.2) shows the result of a survey To test water resisiant
wiiches misde by different companies.
Each of these companies claimed that their watches were water resistant.
Aftoratest the above results were revealed
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(] Number tested
[ ] Number that leaked

40~ -
530~
et
g5
F20
- -J
0 - .
A'B'c'n
Companivs
Fig 3.2

| unit= 10 watches

Scale :

() Con you work out o fraction of the number of
watches that leaked 1o the number tested for
each company™!

(b} Could vou tell on this basis: whmhmnpmy

s better worches!
2. Sule of English and Hindi books in the vears
1905, 1996, 1997 and 1998 are ﬂvﬂlﬂlnw'

Years | 1995 | 1996 | 1997 (1998
English| 350 | 400 | 450 | 620
Hindi | 500 | 525 | 600 | 650
‘Draw o double bat gruph find answer the ollowing
quisstions;

(1) In which year was the difference in the

snle of the two I‘angullgt hodks least”,

b} Can you say that the dembnd for Enalish

‘books rose faster? Justify,

EXERCISE 3.3

L. Ulse the bar graph (Fig 3.3) te answer the [ollowing questions.
(a) Whicl is the most popular pet? (b)) How many students have dog is a pet?

Pets owned by students
of class seven

10
gl
28 -
24 A
i |

I

S
Per nn'imals
Fig 3.3

RahH’m =

(11

Number of bogks

610 = Seple: | em = 100 books "
A0 =
400 -
300 = = :’3_
200 = = B
T o= i
o | & = 2
0 T T T T
Years
Fig 3.4

2. Read the bar graph (Fig 3.4) which shows the number of books sold by a bookstore
during five congecutive years and answer the following questions:
(i) About how many books were sold in 19897 [9007 10027
(1) In which year were about 475 books sold? About 225 books sold?
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{111} In which vears were fewer than 250 books sold?
() Can you explain how you would estimate the number of hooks sold iy 19897
3, Number of children in six different ¢lusses are given below. Represent the data on o
bur graph.
Class Fifth | Sixth | Seventh | Eighth| Ninth| Tenth

Number of Children | 135 120 ‘95 100 | 90 [ 80

(1) How would you choose a scale?
(b) Answer the following questions:
(i) Which class has the maximum number of children? And the minimum?
(i) Find the ratio of students of ¢luss sixth 1o the students of class gight.
4, The performance of a student in 151 Term and 2nd Term is given. Draw a double bar
graph choosing appropriste seale and answer the following:

Subject English| Hinci | Maths | Science| S. Science
1" Term {MLM. 100) 67 12 58 8l TS
2% Term (MLNVL 100) 0 65 95 RS 75

(1) In which subject, has the cluld improved his performiance the most”

(i1) In which subject 15 the improvement the least?

(i1} Has the performance gone down i any subject”?

5. Consider this dats collected from a survey of a colony.

Favourite Spert | Cricket | Basket Ball | Swimming | Hockey | Athletics
Watching 1240 470 510 430 250
Participating 620 320 320 250 105

(1) Draw g double bar cruplt choosing an appropriate scale.

What do vou infer from the bar graph?
(i) Which sport 1s most popular?!
(i) Which 15 more preferred, watching or participating in sports?

6, Take the data giving the minimum and the maximum temperature of various cities
given in the beginning of this Chapter (Tiable 3.1). Plot ¢ double bar graph using the
data und answer the following:

(1) Which city has the langest differcnee i the munmmum and maximum temperature |
on the given date?

(1)  Which is the hottest city and which is the coldest city?

(i) WName two cities where maximum temperature of one was less than the minimum
temperuture of the other.

(iv)  Name the city which has the least difference between its minimum and the

maximum lemperature. B



TRY THESE

Think of some
situntions,
atlenst 3
examples of
cach, thatare
certain to
happen, some
that are
impossible and
some that may
or may not
happen e,
situations that
hove some
chonee of
happening.

L9 CHANCE AND PROBABILITY
These words often come up in our ddily life, We often say. “there is no chance
of it rmining today™ and also say things like “it 15 quite probable that India will
win the World Cup.” Let us try and understand these terms a bit more,
Consider the statements:

(1), The Sum coming up from the West {11} An ant growing to 3 m height.

(1) IF you take a cube of larger valume its side will also be larger

(iv) If you mke o circle with [nrger area then it°s radius will also be larger.

(%) Indlin winming the Hextiest series.

IFwe look at the statemients given above youwould say that the Sun coming
up from the West is impossible. an ant growing to 3 m is also not possible, On
the other hand if the cirele is of & lurger area it 1s certain that it will have a
lurger radius. You can say the same about the larger volume of the cube und
the farger side. On the other hand India can win the néxt test series or lose it
Both are possible,

j.ul Chance

If you toss & coin, can you always correctly predict what you wall get? Try
tossing a coin and predicting the outcome each time: Write your observations
in the following tible:

Toss Number Prediction Oulcome

Do this 10 times: Look at the obscrved outcomes. Can you see a pattern in
thern? Whut do vou get after each head? 1= it that vou get head all the time?
Repeat the observation for another 10 1osses and write the observations in the
table,

You will find that the observations show no clear patterm. In the table
below we give you observations generated in 25 tosses by Sushila and Salma.
Here H represents Head und T represents Tail.

Numbers| | | 2| 3| 45| 6 S1 O 10of b 1213 14(15
Ouvteome| H | T| T|H|T| T H|T| T|H|H|H| H|H
Numbers| 16| 17| 18] 1920 21| 22| 23] 24| 25
Outeome| T | T|H|T|T|{T|T|T|T|T

What does this data tell you” Can you find a predictable pattern for head and
tail? Clearly there is no fixed pattern of occurrence of head and 1ail. When vou
throw the coin ¢ach time the outcome of every throw can be cither head of tal. Tt
1% 8 matter of chance that in one particular throw vou get gither of these,

In the aBove data, count the number of heads and the number of {ails. Throw

the coin some mare times and keep recording what you obtain. Find out the total
number of imes you get a head and the total number of tmes you get a tail,

=i | =l

You also might have played with a die. The die has six faces. When you
throw a die, can vou predict the number that will be obtamed? While plaving
ludo or snake and ladders you may have often wished that ina throw you get a
particular outcoime.




Does the die always fall according 1o your wishes? Take a die and throw 1t 150 times and
fill the duta in the following rable:

Number on Die Tally Marks Number of Times it Ovcured

I
2

Make a tully murk each time vou get the outcome, agdinst the appropriate number. Far
example in the first throw you get 5. Put a wlly i front of 5. The next throw gives you 1
Make a tally for 1. Keep on putting tally marks for the appropriatz number. Repeat this
exeroise for 150 throws and find out the number of each outecome fire 150 throws,

Make bar graph using the above data showing the number of times 1. 2, 3, 4. 5. 6 have
pccured in the data.

TRY THESE
(Do in i group) _
1. Toss a coin 100 times and record the data. Find the number of fimes

heads-and wilsocour in il
2z, Adftnab threw a die 250 times and ot the fullowing table. Draw & bar

Number on the Die Tally Marks

! AT
- ML LTI DRCICISL L
3 LI LS T L
4 LT ISR RIS AL B
3 T PP TR
b E TR IR AL TR I 6L
3 Thiow a die 100 times and record the datia, Find th__c number of times 1, 2,3, 4,5, 6

QCCUr:

What is probability?

We krow that when a coin is thrown, it has two pessible outcomes, Head or Tail
and for g die we have 6 possible outcomes. We also know from experience that for a coin,
Head or Tail is equally likely to be obtained. We say that the probability of getung Head or

Tail 15 equal and is = for each.

For a die, possibility of getting cither of 1, 2, 3,4, 5 or 6 is equal, That is fora die
there are 6 equally likely possible outcomes. We say eschiof |, 2, 3, 4, 5, 6 hus

; l i . -
one-sixth Egi probability. We will learn about this i the Jater classes. But from what we



TRY THESE

Construet or
think of five

situations where
outeames do not

have -.equasl
T'__ n L

L

have done, it may perhaps be obvious that events that have many possibilities
can have probability between 0 and 1. Those which have no chance of
happening have probability 0 and those that are bound to happen have
probability 1.

Given any situation we need o understand the different possible outeomes
and study the possible chances tor cach outcome. 1t may be possible that the
autcomes may not have equal chince of oceuring unlike the cases of the coin
and die. For example: if a container has 15 red balls and 9 white balls and if a
ball 15 pulled out without seeing, the chances of gerting a red ball are much
more. Can you see why? How muny times ure the chunces of getting a red
ball thun getting a white ball, probabilities for both being between 0 and |

EXERCISE 3.4

LY
.

2.

.

Tell whether the following is certain 1o happen, impossible, can happen

buil not certain. '

(1) You ure older todiay than vesterduy. (1) A tossed com will land heads up.
(iii) A die when tossed shall land up with ¥ ori top.

{iv) The pext triffic li;f_:_l'_si seen will be ureen, (v) Tomorrow will be a cloudy day.

Thire are _ﬁ mirhles i a box with numbers ffome 1 1o 6 murked on cach of them,

(i) What js the probability ol drawing & marble with number 27
(it) What is the probability of drawing # marble with number 37

A coin 13 flipped to decide which team stans the gune, What is the probability
that your team will start™

WHAT HAVE WE DISCUSSED?
The collection, recording dnd presentation of data help us organise our
experiences and draw inferences from them,
Before colleeting data we need to know what we would use it for,

The data that is collected needs to be organised in & proper table, so that it
becomes easy 10 inderstand and imerpret.

Avernge is w number that represents or shows the central tendeney of a
group of observations or data.

Arithmietic mean is one of the representative values of data,

Mode is another form of central tendency or representative value, The mode
of a sot of observations is the observation that occurs most often.

Median 1s also a form of representative value. It refers to the value which
lies i the middie of the dat with half of the ohsorvations above it and the
other half below it.

A bar graph is a representation of numbers using bars of uniform widths.
Double bar graphs help to compare two collections of data at a glance.
There are situations in our life, that are cerain 1o happen. some that ure

impossible and some that may or may not happen. The situation that may or
may nol happen hasa chance ol happening.




Simple
Equations

Chapter 4

4.1 A Mind-Reading Game!

The teacher has said that she would be starting a new chapter in mathematics and it i5 going
to be simple equations. Raju, Seemy and Ambreen have revised what they learnt in alpebra
chupter in Class VL lHave you? Raju, Secma and Ambreen are sxcited because they have
conslrucied @ game which they call mind reader and they want 1o present if to the whole
class.

Tlie teacher appreciales their enthusiasm and invites them to present their game. Ambregn
begins; she asks Sara to think of & nuraber, mwultiply it by 4 and add 5 to the product. Then,
she adks Sard to tell the result. She cays it ie 65, Ambreen instantly déclares that the numbar
Sara had thought of 15 15, Sara nods. The whole class including Saru is surprised.

It is Raju’s turn now, He asks Babloo to think of a mumber, multiply it by 10 and subiract
20 from the product, He then asks Babloo what his result is? Babloe says it is 50. Raju
immediately tells the number thought by Babloo. It is 7, Babloo conlirms it

Lverybody wants to know how the “mind reader’ presented by Raju, Seema and Ambreen
warks, Cin you see how it works? Afler studving this chapter and chapter 12, vou will very
well know how the game worls.

4,2 Setting Up Of an Equation

Let us take Ambreen's example. Atnbreen asks Sara 10 think of a number. Ambreen does not
know the number. For her, it could be anythipg 1, 2, 3., 11,..., [0 Let us denote this
unlnown number by a letter, say x . You may vse v or t or some other letter in place of x. It
does not matter which letier we use to denote the unknown number Sara has thought of.
When Sara multiplies the number by 4, she gets 4 x . She then adds 5 {o the product, which
gives 4 x +5. The valae of (4 x+3) depends on the value of v . Thos ifx = . 4x=5=4=|+
5=29 This means that if Sara had 1 in her mmd, her result would have been 9. Smoilarly, 1f
she thought of §, then for * =35.4x + §=4 = 5§+ 5 = 25; Thus if Sara hud chosen 3, the

restlt wonld have been 23,



To find the number thought by Sara let us work backward Irom her answer 65, We
have to find x such that
44+5 =65 (4.1)

Solution to the equation will give us the number which Sara held in her tund.
Let us similarly look at Raju’s exeniple. Let ua call the number Babloo chase as v, Raju asks
Babloo to multiply the number by 10 and subtract 20 from the product. That is; from ¥,
Babloo first gets 10y and from there ( 10y — 20). The result is known to be 50,

Therefore, 10y — 20 =50 (4.2)
The solution of this equation will give us the number Babloo had thought of,
4.3 Review of What We Know

Note, (4.1) and (4.2) are equations. Let us recall what we leamt about equations in Class VL
An equation 1s a condition on a variuble. In equation (4.1), the variable isx | in equation
(4.2), the variable is y. '

The word variable meany something that can vary, ie. change. A variuble takes on
different pumerical values, ity value is not ficed. Variables are denoted usually by letters of
the alphabets, such asx, v, = 1. m. n, p. etc. From varighles, we form expressions. The
expressions are formed by performung operations like addition, sabtraction, multiplication
and division 6o the variables, From x, we formed the sxpression (4x = 3), For this, first we
multipliedx by 4 and then added 5 fo the product. Similarly, from y. we formed the
expression (10y -~ 200, For this, we multiphied y by 10 and then subtracted 20 from the

product. All these are examples of expressions:

The valus of an expression thus formed depends upon the chosen value of the variable,
As we have already seen, when x = |, 45 +5 =9; when x =5, 4 x +5 = 25, Similarly.

when x =5 4x+5=4% |5+5=65;
when x=0,4x4+5=4 = 0+ 35=75;and so on.

Equation (4.1) is a condition on the variable x. It states that the value of the expression
(4x+35) is 65, The condition is satisfied when x = 15, Ii is the solution 1o the equation 4x + 3
= 65. When x = 3. 4x 4+ 5 = 25 and not 65. Thus x = 5 is not a solution to the eguation,
Similarly, x =0 Is not a solution o the equation. No value of x other than |5 satislies the
cundilion 4x+5 =65.

9 00



TRY THESE

The value of the expression (10y—20) depends on the valiue of v, Vesify this by
giving five different values to vy und finding for each v the value of (10y - 20 ). From
the different values of (10y = 20) you obtain, do you see a golution to 10y — 20 = 507
If there no solution, try giving more values to y and find whether the condition

10y — 20 =50 is meL

4.4 What Equation 1s?

In an equation there 18 always an equality sign. The equality sign shows that the value of the
expression o the left of the sign (the left hand side or LHS) is egual 1o the value of the
expression 1o the right of the sign (the right hand side or RHS). In equauon (4.1), the LHS 15
(4x -+ 5) and the RHS 15 65, Tn equation (4.2), the LHS iz (10y—20) and the RHS iz 50,

I there is some other sign other thun the equality sign between LHS und the RHS, it
is not an equation. Thus, 4x+3 >'65is not an equation.

Tt says that, the valus of {4+ 5)is greater than 65.

Similarly, 4x+5< 65 is hot an equation. Tt says thal the valte of [4x +5)i$ smaller
than 65.

In equations, we often ind that the RHS 15 just & number. In Equation (4.1}, it 15 63 and m
equation (4.2}, it is 50. But this need not be always so, The RHS of an equation may be an
expression confaining the variable. For example, the equation

dxr +5=0x—25
has the expression (4x +3) on the left and (60 —235) on the right of the equality sign.

In short, an egquation iz a condition gn a variable. The condition is that two expressions
should hgve equal value. Note that ar [east one of the two expressions wust conigin the
variahle,

We-also note a sumple-and useful property of equations. The equation 4x + 5 = 65 i5 the same
a8 65 =4dx 4 5. Simitlarly, the equation Hix — 25 =4k + 5 18 (he same a8

4z + 5 =6 — 15, An equation remains the same, when the expressions on the left and on the
right are interchanged. This property is often useful in selving eqoations.

Example 1

Write the following statements in the form of equations:
(i) Thie sawm of three times x and 11 is 32.

(i) If you subtract 5 from 6 times a number, you get 7.



{111) One fourth of m is 3 more than 7.
(iv) One third of & pumber plus 5 is 8.

SOLUTION
(1) Three times x is 3,
Sumeof 3xand 11 is 3x+ 11. The sum is 32.
The equation is 3x + 1 1=32,
(i) Let s say the number is 77 z multiplied by.6 is 6z Subtracting 5 from 6z,

one pete 62— 5=7 The result is 7.
The equation is 6z —5=7

(i) Otic fourth of i is %
It is greater than 7 by 3. This means the difference ( E ~7)is 3.

The equation is %—'f:l

(1v) Talce the nummber to be n. One third of n is g—
Thus, one-third plus 5 is gu_ Iiis 8

1he equation is g +5=8.
: |
Convert the following equation i statement form:

@x-5=9 @520 (@) I+T=1  (v) T-2-6

Solution _
(i)  Taking away 3 from.x gives 9.
(1) 5 umes a number p is 20.
(i) Add 7 to three fimes n to get 1.
(iv)  You pet 6, when you subtract 2 from one-fith of a nuniber m.
What is important to note is that for a given eguation, not just one, but many statement
forms ean be given. For equation (ii) above, you can say:
Subtract 5 from x, you get 2,

or The number x 18 5 more than 9,

Write atleast one other | or The number x is greater by 5 than 9.

form for each equation | or the difference between x and 5 is 9, und so on,
(i), (3ii) and (iv).




. 3
Consider the following situation:
Hari's father's age Is 5 years more than three times Hari's age. Hari's father is 44
years old, Sef up an equation to find Hur's age.

SOLUTION

We do not know Hari's age. Let us take it to be y years. Three times Har's age 15 3y
years. Hari's father's age is 5 yoars more than 3y; that is, Hari's father is (3y + §) years
old. Tt is also given that [uri's father is 44 years ofd.

Therefore, 345 =44 (4.3)
This is an equation in y. It will give Han's age when solved.
Example 4

A shopkeeper sells mangoes in two types of boxes. one small and one large. A large box
contuing s many a8 § smull boxes plus 4 loose mungoes. Sel up an equation which gives the
numbet of mangoes in each small box. The number of mangoss iy a largs box is given to be
100.

Solution
Let a small box contain m mangoes. A large box conlams 4 more than 8 times m, that is,
8m + 4 mangoes. But this 1s given to be 100. Thus

8m +4= 100 (4.4)

You can get the number of mangoas in & stall box by solving this equation.




Exercise 4.1

1. Complete the last column of the tabls.

S |Equaon | Value | Say, whether the Equation is
Satisfied. (Yes/No)
) | x+3=0 | z=3
(ii) 1+ 3=0 x=0
i) | x+3-0 =23
(iv), x=7=1 x=7
(V] x-T7= xX=3
(vi) Sx =25 =0
{vi) Sx=25 x=3
(viii) Sx=25 x=-5
(1x}) m
?=2 m= -ﬁ
(x) mo_
32 #=0
(xi) T
3 2 m=6

2. Check whether the value given in the brackets is a solution to the given equation
or not!

(Aym+6=15(m=6) (M)W +7=13(n=3) ()Tn+5=19(n=2)
(didp-3=12(p=1 ()dp-3=13{p=4) DN4p+5=21(p=0)

3. Solve the following equalions by irial and error mathod:
MSp+2=1T(u)3x-12=06

4, Write equationy for the following statementy:
(i) Thesumofnumbers xanddis® (L) 2 subtracted from yis 8
(iff) Ten times a is 70. (iv) The number b divided hy 5 gives 6.
(v} Thres-fourth of ¢is 15, (Vi) Seven times in plus 7 gets you 77.

(vit) Ome-fourth of u number x minus 4 gives 4.

(viii) ITyou ke away 6 [rom 6 (imes p. vou gat 60.

(ix) If you add 2 1o one-third of z, you get 30,

| _



(x) Three timss a number x subiracted from 4 gives 7.

5. Write the following equations in statement forms:

() x+4=6 (i) x-7=10 (i) 2m=11 (v) —=12

w |8

W 4p+3=7 () P7-15 (v 6x-3-10

6. Set up an equation in the following cases:
(1) Gauray says that he las 7 matbles more than five limes the marbles Imran has. Gauray
his 37 marbles. (Tuke o be the number of Tmran's marbles.)

(i) Gulshan's father is 49 vears old He is 4 vears older than three Limes Gitlshan's #ge.
(Take Gulshan's age to be y years.)

(iii) The teacher tells the clags that the highest marks oblained by a student i her class is
twice the lowest marks plus 7. The highest score is 87, (Take the lowest score to be 1)

(iv) In an i1sesceles triangle, the vertex angle is twice either base angle. (Let the base angle be
b in degrees, Remember that the sum of ungleés ofa thidngle is 180 degrees).

4.4.1 Solving an Equation

Consider an squality 8-3=4+1 (4.5)
The equality (4.5) holds, since bothits sides are cqual (each 15 equal to 5).

= Lel us now add 2 to both sides: as a result
LHS=8-3+2=5+2=7 RHS=4+1+2=5+2=T.
Again the equality holds (Le,, ite LHS and RHS are ¢qual).
Thus if we add the same number to both sides of an equality. it still holds.
» Let us iow subtract 2 from both the sides; as a result,
LHS=8§-3-2=5-2=3 RHS=4+]1-2=5-2=3%
Again, the equality holds.
Thus i we subtract the same number from both sides of an equality, it stll holds,

* Similurly, if we multiply or divide both sides of the equality by the same non-zero number
it still holds.

For example, let us multiply both the sides of the equality by 3, we get
LHS=3%(8-3) =3x 5=15RHAS =3~ (d+1)=3x5=15,

The equality holds,
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L=t us now divide both sides of the equality by 2.
LHS ={E - 3 %2:5-{-1'_—

W | L

RUS={+1)+2=5+2===LHS
Again, the equality holds,
If we take any other equality. we shall find the same conclusions.

Suppose, we do not observe these rules. Speeificially, suppose we add different numbers, (o
the two sides of an equality. We shall find in this case that the equality does not
hold (ie.. its both sides are not equal). For example, let us take again equality (4.5),

]

§-3=4+1
add 2 to the LHS and 3 1o the RHS. The new LH3 is 8§ -3+ 2 =5+ 2= 7 and the new RHS
isd+ ] +3=3+3= 8§ Theequality does not hold, because the new LHS and RHS are not
equal.

Thus if we fail vo do the snme mathematical operation on Dboth sides of an equality. the equality
does not hold,
The equality that invalves variables is an equation.

These conclusions are also valid for equations, as in each equation variable represents a
number only.

Often an equation 15 said to be like a weighing balance. Doing a mathematical operation on
#ll equation i like adding weights to or removing weights from the pans of 4 weiphing
balance.

An equation i like a we:ghlng balance with squal I\ e
weights on both jts pans, in which case the arm of the
balance s exacily honzontal If we add the same
weights 1o both the puns, the arm remaing horizontal.
Similarly, if we remove the same weights from both 3 ' 1

the pans, the arm remams horizontal, On the other LHS RHS
hand if we add differemt weights o the pans or ﬁn‘.‘ ) d v f.‘fiir . a
remove different weights fom them, (he balance is i aee ! E4YpEIOR '; 'Eﬁ
tilted: thut is, the arm of the balance does not remain weighing balance with equal WEEAEY
horizontal i the e pans,

We use this principle for solving an equation. Here, ofcourse, the balance is imaginary and
numbers can be used as weights that can be physically balanced against each other. This is
the real purpose in presenting the principie. Let us take some examples.

| _



» Caonsider the equation: x +3=§ (4.6)
Wo shall sublract 3 from both sides of this equation.

Thepew LHS isx+3 -3=x and thenewRHS is§ -3=3

Wl showld we subtracy 3,
and not some other
nirmber? Try adding 3.
Will 1 help? Why mot?

It is becanse sublracting 3
reduces the LIS 1o x

Since this does not disturb the balance. we have
New LHS = NewRHS  or X =3
which is exactly what we want, the solution of the equation (4.6).
To confirm whether we are right, we shall put x =5 in the origina| equation. We get
LHS =x+3 =5+ 3=§, which is equal to the RHS as required.
By dmng the right mathematical operation (ie, subtracting 3) ob both the sides of the
equation, we arrived at the solution of the equation.

« Let us look at unother equation
x—3=10 (4.7)

What should we do here? We should add 3 10
both the sides, by doing so, we shall retain

the bualance und alzo the LHS will reduce to
Just x,

NewLHS =+ 3+2=1 NewRHS =10+3

= 13 Therefore, x =13, which is the-required solution. By puiting x = 13 in the original
equation (4.7) we confirm thal the solution is correct:

LHS of original equation —x —3 =13 - 3= 10,

This 15 equal to the RHS as required.

o Similarly, let us look at the equations

Sp=35 (4.8)
g=s (4.9)
In the first case, we shall divide both the sides by 5. This will give us just 3 on LHS
y Sy 35 =T
New LHS = = ¥, New RHS = —= =7
& 5 5 7 5 s
Therefore, y=1
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This is the required solution. We can substitute y = 7 in Eq. (4.8) and check that it is satisfied.
In the second case. we shall multiply both sides by 2. This will give us just m on the
LHS

The new LHS = x 2 = m_ The new RHS = 5x2 = 10.
-

Hence. m= 10 (It is the required solution. You can check whether the solution is correet).
One can see that in the above examiples, the operation we need 1o perform depends on the
equation. Our atteripl should be to get the variable in the equation separated. Sometinies, for
dodng so we may have to carry out more than one malhematical operation. Let us solve some
more eguations with this in mind.

Exumple §

Solve: (a) 3n+ T=25 (4.10)
) 2p-1=23 (4.11)

Solution

(a) We go stepwise 10 separate Lhe vanable n.on the LHS of the equation. The LHS s 3n
+7. We shall first subtriact 7 fron it so that we get 3n. From this, in the next step we =hall
divide by 2 1o get n, Remember we must do the same operation on both sides of the equation,
Therefore, subtracting 7 from both sides.

M+T-T=25-7 (Stepl)
or in=1%
Now divide both sides by 3,
3n 18
CLPB Step2
3 (Step2)
or n = 6, which is the solution.

{b) What should we do here? First we shall add 1 to both the sides:

W-1+1=23+1 (Step 1)
or Ip=24
- : 2p. 24 )
Now divide hoth sides by 2, we get —=—= = (Step 2}
or p = 12, which is the solution.

One good practice you should develop is 1o check the solution you have obtained.
Although we have not done this for (a) above, let us do it for this example,



Lat us put the solution p = 12 back into the equation. _
IHS =2p- =212 |=24_|
=23 =RHS
The salution 15 thus checked fot s comrectness.

Why do you not check the solution of (a) also”

Heer
We are now in & position 1o go back to the mind-reading game

presented by Raju, Seema, and Ambreen undunderstund how they
gol their answers. For this pumose; let us look at the equations
(4.1) and (4.2) which correspond respectively to Ambreen’s and
Raju’s examples.

« First congider the equation 4x + 5 = 65,
Subtracting 5 from both sides. dr+5 - 5=65 - 5,
ie. 4x =60

: = e _ dx 60
Divide both sides by 4; this will separate x. We get 4 =T
or x= 15, which 15 the selution. (Check, if it 18 corroat.)

= Now consider, 10y— 20=50

Adding 20 to both sides, we get 10y - 20 + 20 =50 +20 or 10y= 70

Dividing both sides by 10, we pet % = %
or y= T, which is the solution, (Check if it is correct)

C—

(4.1)

(42)

You will realise thal exactly these were the answers given by Raju. Seema and Ambreen.

Thev had leamt to set up equaiions and solve them. That is why they could construct their

mind readet gnme und impress the whole elags, We shall come back to this in Section 4.7,
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Exercise 4.2

1. Give firsi the step you will use 10 sepurate the variable and then solve the equation:

(a)x— 1L =0 (b)x+1=0 ) x—1=3§ (dyx+6=12
(e)y—4=-7 (Hy-4=4 (e)y+4=4
2. Give first the step vou will use to separate the variable and then solve the equation:
(a) 31 =42 {b}§=ﬁ @) £-4 (d) 4x=25
- I
= 5 a 17
gy =136 ) === B) —=— 20t=-10
{fil_} (ﬂs 3 {.u]5 T (h)
3. Give the steps you will use to separate the variable and then solve the equation:
()3n-2=46 (B)5m+7=17 () 2-'%’: 40 () ?—-’5; é
4. Solve the following equations:

@10p=100  (b)10p+10=100 (¢} %=5 (cl) _—;’ =5

(n}_?’mv (265 =7 (2)3¢+7=10 (h)3x+6=0
(iY2x—-5=35 (j)2hk+1=2 (k) 3¢+ 9=1R
4.5 More Equations

Let us practise solving some more equations. While solving these equations, we shall learn
aboul transpoding 1 number, Le., moving il from one side lo the other. We can transpoge 4
number instead of wdding or subtracting it from both sides of the equation.
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Example 6
Solve: I2p - §=25

Solution

= Adding 5 on both sides of the equation,

2p-543=2545 or

s Dividing both sides by 12,
]_.?:E = i‘! ﬂ.'r =
212 4

.I\-ll'm

Nate. widding 5 to both.

Sides is the same as

changing side of (-5).
12p-5=25
12p=25+5

(4.12)

1Zp =30 Changinig sides is called

transposing . While
Aransposing a mimber,
e change its yign

Check Putting p=% inthe LHS of aqisstion 4.12;

I..HS:H'.rsg~5=ﬁ.m5~5

=30-5=25=RHS

As we have seen, while solving equabions one commonly used operation 8 addmg or
subtracting the same number on both sides of the equation, Transposing a number (iz.,
changing the side of the number) is the same as adding or subtracting the number from both
sides. In domg so, the sign of the number has to be changed. What applies to numbers also
applies to expressions. Let us take two more examples of transpoding,

Adding or Subtracting on both
sides
(i) 3p—10=5
Add 10 to both sides

p-10+10=5+10
or 3p=135

(i) 5x+12=27
Subtract 12 from both sides

SxH12-12=27-12
of Sx=15

Transposing

1 3p-10=3
Transposing (~10) from LHS to RHS

(On transposing — 10 becomes + 10).
3g=5+10or 3p=15

(i) Sx+12=27
Transposing + 12
(On tansposing = 12 becoies — 12)
Sx=27-12

or Sx=15

We shall now selve two more equations. As you can see they invelyve brackets, which have to

be solved before procseding.
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Example 7

Solve
(8) 4(m+3)=18 m-2(x+3) =8

Solution

(a) Hm3) =18

Let us divide botl the sides by 4. This will remove the brackets in the LHS we oet,
m+ 33=$ or m+ 3;2

or m= %—3 (transposing 3 1o RHS)

3 . . 9 9 6 3]
=1 dsal L =Xl o
or m {required solution) [H.."_.

Check LHS =4_|:%+ 3]=4_{:%—|—4:¢3=223+4:§3[pm Iﬂ=-z-]

=6+12 =18 =RIIS
b)-2(x+3=8§

We divide both sides by (—2), so is to remove the brackets in the LHS, we get,

x+3-———g or x#3=—4

ie, X=— 43 (transposing 3w RHS) eor x=-7 (requiredsolution)

==2-7+3)=~2 -4
Cheek LHs =21 +3=-204)
—=8=RHS as required

4.6 From Soloton te Equation

Asif always thinks differently. He looks at successive sieps that one takes to solve an
equation. He wonders why not follow the reverse path:

Equation —— Solution,  (normal path)

Solution ———————» Equation  (reverse path)
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He follows the path given below:
Start with l £=5 l‘
Multiply both sides by 4, dx=20 Divids both sides by 4

Subtract 3 from both sides, l 4x— ITT Add 3 to both sides

This has resulted in an equation: If we follow the reverse pathﬁtep. as shown on the right. we
get the solution of the squation,

Neelum feels mterested. She starts with the same first step and builds up another equation.

x=5
Multiply both sides by 3 3x= 15
Add4 to both sides Ix+4=19
Start with y = 4 und muke two different equations. Ask three of your frends to do the same.
Are their equations different from yours?
As'it not pice that net only can you selve an equation, bt you can nake

equations” Further, did you notice that given an equation. yoi get one
solution; but given a solution you can nuke many equations?

Now, Scema wants the class to know what she is thinking. She says, “T shall take Neelam's
equation and put il into a statement form and that makes o puzzle. For example, think of a
number: multiply it by 3 and add 4 10 the produet. Tell me the sum you get.

If the sum is 19, the equation Neelam got will give us the solution (o the puzzle. In fact, we
know it is 5. becanse Neslam started with it

She turns to Babloo, Areena and Aarti to check whether they made their puzzle this way, All
three say, “Yes!™

We now know how to creatz number puzzles and many other similar problems,

S



Exercise 4.3

1. Solve the following equations:

(a) 31’+;=% (b) 5¢+18=8 {c) %—n—ﬁzil (d) = +2——1

3x 3 2
6z+10=- === - 5=4
() 62+10=-8 (D=7 (®) 3
2. Selve the following squations:
(a)3(x-3)=12 (b)3(P+4)=21 ()4 (2+x)=8
(d)3(2e+3)=9 (e)-4(2+x)=12 (04 (2 +x)= 10
3. Solve the following equations:
(#)3=R8{x-3) (b)-5=4(x-2) () 15=5+2(x+3)
(4+5(P+ D) ()4 (m—6)+15=0

4.7 Applications of Simple Equations to Practical Situations

We have already seen exomples m which we have taken statements in everyday language and
converted them inte simple equations. We also have lsamt how to solve simple equations.
Thus we are ready 10 solve puzzles/problems from practical situations. The method is first to
form equations corresponding to such situations and then to solve those equations (o give the
solution 1o the puzzles/problems. We begin with what we have already seen |Example | (i)
and (iii), Section 4.2).

Example 8

The sum of three times a number and 11 15 32, Find the number.

Solution

= If the unknown number is taken to be x, then thiee times the number is 3x and the sum of
Jxand 11 is 32.That is. 3x +11 =32
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= To solve this equation, we transpose 11 to RHS, sothat  [Tiis equation was
Ix=32-11 oeor ix=21 oblained earlier in
Now, divide both sides by 3 Section 4.3,'51!-@1;1!:1
21
3

The required numaber is 7, (We may check it by taking 3 tinses 7 and adding 11 to it It gives
32 as required)

Example 9

Tind a number, such that one-fourth of the number is 3 more than 7.
Selution

s Let us take the unknown number to be y: one-fourth of § is i-'

This number (-':‘-;—]_'m more than 7 by 3.

Henee we get the equation for y as i -7=3

» To golve this equalion, first transpose 7 10 RHS We get, §73+ T=10

‘We then multiply both sides of the equation by 4, 1o get % «4=10=4 ory=40/(the

required nuniber) | |
Let us check the equation formed. Putting the value of y in the equation,

LHS = %F = ?T'“}- 7=3=RHS, u.t:rﬁli_'l.i.-i‘l';tﬂ.

Example 10

Sonu's [ather’s age 18 5 years more than three titnes Sonu's 4ge. Find Sonu's age, il his
father i5 44 years old.

Solution

o As given in Example 3 eatlier, the equation that gives Sonu's age is
3p+5=44
* 'To solve it, we first ranspose 5 to get 3y=44-5=39

S



Dividing both sides by 3, we gel p=13
That 15, Sonu's 822 15 |3 vears (You may check the answer)

L. Setup equations and solve them 1o find the unknown numbers in the following cases:

{a) The sum of 5 times a number and 6 1s 15
(b} H% tines a number taken away from 16, the result is the number itself,

what is the number

(c) I T take three-fourths of & number and add 3 1o 1L T ger 21,

{d) When | subtracted 11 from twice 3 number, the result was 135.

fe) Sahil subtracts thrice the number of notebooks he has from 30, he
finds the result (o be &,

(f) Maria thinks of a number. If she adds 19 1o it and divides the sum by 3,
she will god &

{g) When 6 subtracted from thnce a number, the result 45 9. Find the

numbsr.

2. Salve the following:

() The teacher tells the class that the highesl marks obtuined by a student
mn her class is twice the lowest marks plus 7. The highest score 15 37.
What is the lowest scors?

(b) In-an isosceles mangle. the base angles are equal. The vertex angle is

40°. What are the base angles of the triangle? (Remember, the sum of three angles of. a

triangle is 180%).

{¢) Dhoni scored twice as many tuns 48 Yuvrd), Together, their runs fell two short of &

double century. How many runs did each one score?

(d) Rajun’s mother’s age is 6 vedrs more than 3 tmes Rujun’s age. Find Rujan’s age il his

mother s 45 vears old.



3. Solve the following:

{i) Mudasir says that he has 7 marbles more than five times the marbles Ammn has. Mudasir has
37 marbles. How muny marbles does Amuan have!?

(ii) Neelam’s father is 49 years old. He is 4 vears older than thiee times Neelam's age. What
Jis Neelam s age?

(iii) People of Gulmarg planted trees in the village garden, Some of the trees were fruil trees,
The number of non-fruit trees were two more than three times the number of fiuit trees, What
‘was the number of fruil trees planted if the number of non-frull trees planted was 777

4. Solve the following riddle:

I am & numbsr,
Tell my identity!
Take me seven times over
_ And add a filiy!
To reach a triple centiry
You still need forty!

What Have We Discussed

1. An equation is a condition on « variable such that two expressions in the vanishle should
have equal value.

2, The value of the varable for which the equation i5 satisfied is called the solution of the
aquation.

3. An equation remains the same if the LHS and the RHS are inferchanged.

4. In cage of the balanced equation, 1f we

(i) udd the swme number to both the sides, or (i) subtract the same number frum both the
sides, or (iii) multiply hoth sides by the same number, or (iv) divide both sides by the same
number, the balance remains undisturbed, ie., the value of the LHS remains equal to the
value of the RHS

5. The above property gives a systematic method of solving an equation. We carry out
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a series of identical mathematical operations on the two sides of the equation in such

& way that on one of the sides we get just the variable, The last step is the solution of

the equation.

6. 'Ttam;msing meuns moving to the other side. Transposition of a number has the same
cifect a5 adding same number w {or subtracting the same number from) both sides of the
equation. When you transpose « number from one side of the equation to the other side, you
change its sign. Fo examiple, trandposing +3 fiom the LHS 1o the RHS iy equation

x+3 =8 gives ¥ = 8 - 3 (=3). We can camy out the transposition of an expression in the
same way s the transposition of a number.

7. We have leamnt how 1o construct simple algehraic expressions corresponding to practical
situations,

8. We also learmnt how, using the technique of doing the same mathematical operation (for
sxample adding the same number) on both sides. we could build an equation starting from its
solution. Further, we also learnt that we could relate a given equation to some appropriaie

practical situation and build a practical word problem/puzzle from the equation.




Lines and
Angles

5.1 Introduction

You already know how to identify different lines. line sezments and angles in & given shape.
Can you identify the different line segments and angles tormed 1 the following Higures? (Fig
5.1)

AN
.I__..r' i _.r"rf_."l ﬁ__l\\-\_
./ql’ /I 1"". [:; r'l- "I“L:l./f,
. A \
E] [ " I'l. I-"lIl "'.I|
X
() (i) (i) (iv)

Fig 5.1

Can vou also identify whether the angles made are acute or abtuse or right?

Recall that a line segment has two end points. If we extend the two end poims in either
direction andlessly, we get a line. Thus, we can say that a line has no end points. On the other
hund, recall that a ray has one end pomnt (namely its starting point). For example, look at the
figures given below:

(i)
Fig 5.2

Here. Fig 5.2 (1) shows a line segment, Fig 3.2 (1) shows a ling and Fig 5.2 (iii) Is that of a
ray. A line segment PQ is generally denoted by the symbol PQ., a line AB {5 denoted by the



symbaol AB and the ray OF is denoted hyOP . Give some examples of line segments and
rays from your daily life and diseuss them with vour friends.

Again recall that an angle is formed when lines or line segments meet. In Fig 5.1, observe the
carners. These corners are formed when two lines or line segments intersect at:a point. For
example, look at the figures given below:

.l'!‘L = o
~.a - 5
B *C « R Qs
(i) (i)

Fig 5.3

In Fig 5.3 (i) line segments AB and BC infersect at B to form
angle ABC, and again line segments BC and AC imersect ar C
'Lﬂtidn figures oround you | 0 form angle ACB and so on. Whereas, in Fig 5.3 (i) lines

and identify the seute, | PQ and RS intersectar O to form four angles POS, SOQ, QUR
obtuse and righ! angles vou | and ROP. An angle ABC is represenied by the symbol =
find in them. ABC. Thus, in Fig 5.3 (i), the three angles formed are .~ ABC, \
#BCA and ZBAC. and in Fig 5.3 (ii), the four angles
formed are ~POS. ~S0Q. ZQOR. and ~POR. You have already studied how to classify
the angies as acutle, obtuse or right angle.

Note: While referring to the measure of an angle ABC, we shall write m < ABC as simply
£ ABC. The context will make it clear, whether we are referring to the angle or ity messure.

52 RELATED ANGLES

521 Cumplanmmy Angles
When the sum of the measures of two angles is 907, the ungles are called complementary

o

4 ! A
h [ ,f_ _: f-’ ]
L /60 \
.hlaﬂ:lfl ;I.- LY II'I-3-5'9II'J f'l
v 7 /.65° -
'|.||-' / \ \/ LN =
W (i) (i) (iv)
A (hese 1wio “ng|& ﬂ'lh'lrl]'ﬂl'llf:'ﬂlm'}f? Mg thise twi unglr:s Ct‘lﬂ'lpjlf"nﬂl't[fll}'?
p g Niz
Yes Fis 54
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Whenever two angles are complementary, each angle 15 said to be (he complement of the
other angle. In the above diagram (Fig 3:4), the "30° angle" is the complement of the ‘60*

angle’ and viee versy.

1. Can two acute angles be complement to cach other?
2, Can two obluse angles be complement to each other?

3. Can two right angles be complensent to each other?

L. Which pairs of following angles are complementary? (Fig 5.5)

35"

fiv)

it Fig 5.5

2, Whatis the mewsure of the complement of each of the following angles?
t) 45° (i) 63° (m) 41° vy S4¢
3. The difference in the measures of two complementary angles 1s 12% Find the measures of the angles



522 Supplementary Angles
Let us now look at the following pairs of angle (Fig 5.6):

i A

(1) (i)

(i1} Fig5.6

Do you notice that the sum of the measures of the angles in each of these above pairs
(Fig 5.6) comes out to be 180°7 Such pairs are called supplementary angles. When two
angles are supplementary, eachangle 1s smd to be the supplement of the other.

{iv)

Think , Discuss AND Write

1. Can two obtuse angles be suppt&mmtary?
2, Can two acute angles be supplementary?
3. Can two right angles bo supplementary?



L. Find the pairs of supplementary angles in Fig 5.7;

50°
>
:
(1)
50° 45°
»
- \
-
(i1) {iv)
Fig 5.7
2. What will be the neasure of the supplement of each of the following angles?
(i) 100° (i) 90° (iii) 55° (iv) 125°

3. Among two supplemeniary angles the measure of the larger angle is 44° more than the
measure of the smaller. Find their measures.

e



523 Adjacem Angles
Look at the following figures:

When you open a book it looks Look at this steering wheel of'a

like the above figure, In A and B, car. At the centre of the wheel

we find a pair of angles, placed vou [ind three ungles being

next to-each other. formed, lying next to one another
Fig 5.8

At both the vertices A and B, we find. a pair of angles are placed next to cach other.

These angles are such that:

{1) they have s eommon vertex,

(11) they have a common amm; and

(iii) the non-commen arms dare oy either side of the common arty.

Such pairs of angles are called adjacent angles. Adjacent angles have a common verlex and a
common & but no common intenor points.

|. Are the angles marked | and 2 adjacent? (Fig 5.9). I they are not adjacent, say, ‘why'.

Nt i) (Evy

Fig 5.9

2. I the given fig 5,10, are the following adjacent angles:

a) £ AOB and ZBOC.
~ by BOD and 2 BOC

Justify vour answer

H

o S
Je

(0]
Fig 5.10



Think , Discuss AND Wirite

1. Can two sdjacent angles be supplementary?

2. Can two adjacent angles be complementary?

3. Can two obtuse angles be adjacent angles?

4. Can an acute angle be adjacent 10 an obtuse angle?
5.2.4 Linear Pair

A linear pair is 8 pair of adjacent angles whose non-common sides are opposite rays.

x

.-"".’F-.-
20" ;E "*-.’z'.-*'ﬁa 1 ?
“Are Z1. £2 a hinear pair? Yes Are 1. £2 a lincur puir? No? (Why?)
(i) Fig 5.1 (i)

In Fig 5.11(i) above, observe that the opposite rays (which are the non-common sides of £ |
and < 2 form a lime. Thus, < 1+ 2 2 nmounts to 1807,

The angles in 4 linear pair are supplementury.
Have vou noliced models of 4 hnear pair in your environment?

Note carefully thal a pair of supplementary ang,!cs form a linear pair when placed adjacent to
each other. Do you find examples of linear pair in your duily life?

Dbserve a vegetihle table chopping board (Fig 5.12)

A vegetuble chopping board

The chopping blade makes The pen ftand makes a
linear pair of angles with the lma:pmru{angznawaihthc
board stand.




Think . Discuss AND Wit

1. Can two-acnte angles form a linear pair?
2. Can two obtuse angles form a linear pair?
3. Can two right-angles form a linear psir?

TRY THESE

Check which of the following pairs of angles form a linear pair (Fig 5,13):

(i)

(i) W)

Fig5.13
52.5 Vestically Opposite Angles

Next take two pencils and tie them with the help of a rubber band at the nuddle as shown
(Fig 5.14).

Look at the four angles formed 21, 22, ~“3apd 2~ 4.
£ 1 15 verueally opposite to £ 3 and £ 2 is vertically
opposite lo 4.

We call 21 and 23, a pair of vertically opposite
angles, Can you name the other pair of vertically
opposite angles?

Dwoes 2 | appear to be equal to £3? Does 22 appear
to be equal to 47

m




Belore checking this, let us see some real life examples for vertically opposite angles (Fig
5.15).

Fig 5.15

‘Do This

Deaw two lines [ and m intersecting at a point. You can now mark. 1, 2, <~ 3and ~ 4.as
in the Fig (5.16)

Take a race copy of the fivure on a transparent sheet,

Place the copy on the omginal such that < 1 matches with 1ts copy, 2 matches with its

copy, ... tlc.
Fix a pin al the point of intersection. Rolate the copy 180%. Do the lines coincide again?

1

Cun be rotated to et

Fig 5.16

You find that ~ | and 3 have inlerchanged their positions and so have /2 and ~4.

This has been found without disturbing the posinon of lines.

Thus, £ 1= Z3and £2= /4,

We conclude that when fwo lines inlersect, the vertically opposite angles so formed are
equal. |

Let us try to prove this using Geometrical Idea.

L=t us consider two lines { and m. (Fig 5.17)

We can arrive at this result through logical
reasoning as [ollows:

Let land m be two lines, which interseet at O, <
making angles 21, 22, Z3and £4.

We want to prove that < 1= /3 and 22= .4
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Now, £1=180" — 22 (Because ~ 1. <2 form a linedr pair, so, £ 1+ £2=1807) (i)
Similarly, ~ 3= 180°— 2 (Since =2 2, 3 form a linear patr, so, 2+ 23 = 180%). (1)
Therefore, < 1= <3 [By (1) and (ii)]

Similarly, we can prove that ~2= 24, (Tryit!)

TRY THESE

1. In the given figure, if
£1=30°{ind £2and 3,

2. Give an example for vertically opposite angles
1 vour surroundings.

Example |

Tn Fig (5.18) identify:
(i) Five pairs of adjacent angles. (ii) Three linear wE /
pHiTs..
(iii) Twao pairs of vertically opposite angles. i

SOLUTION | | A0 B
(i) Five puirs of adjacent ungles are ( £ AOE,

ZEOQ), (£EOC, 2 COB), (£ AOC, 2COB), D
(£COB, £BOD), ( £EOR, ~BOD)

(i) Linear pairs are { 2 AOE, ~ EOB), (. AOC, 2 COB),
(< COB, < BOD)
(iii) Vertically opposite angles ure: (.~ COB, .~ AOD), and { .~ AOC, ~ BOD)

angles

v

Exercise 5.1

1. Find the complement of egch of the following angles:

A "

] e
/ Tr=n
/63 570 47

i
!

(i (i) (1i1)




2. Find the supplemient of ench of the following angles:

|I [

\ 1.\. f
| , 7.
L 7.
\ B 7 .
A L__ f_.f" - - = o — -
\ , E?.d f-'" a— 154% T
L - LN
'I_"-\ll'ni \ i :,. 4
0] (i) (mi)

3, Tdentify which of the following pairs ol angles are complementary and which are
supplementary., _ - o
(i) 65%, 115° (i) 63°,27°  (iii) 12°, 68°
(iv) 1307, 30%  (v)45°.45%  (vi) BOO, 107

4. Pind the angle which is equal to its complement.

5. Find the angle which ig equal to iis supplement. /

6. In ihe given figure, £ | and 2 are - .
supplementury angles, I £ 1 is decreased, what L_42

changes should take placein 2 so that both the - —b== >

ungles stll remamn supplementary.
7. Can two angles be supplementary if both of them are:

(iyscute?  (iiyobiuse? (il right?

8. An angle is greater than 457, Is its complementary angle greater than 45° or equal to or

less than 45°7

9. In the adjoimng fgure:

(1) Is < | adjoscent o 227 ﬁ' , 'C
(iiyIs £AOC adjacent to < AOE? \ 1

(i) Do ZCOE and 2 EOD form a linear pair? s( e s

¥

(iv) Are = BOD and < DOA supplementary? 7 4 3

(v 1s £1 vertically apposite to 242 Ve B

i,

(vi) What is the vertically opposite angle of 57

B —



10. Indicate which pairs of angles are:

(1) Vertically opposite angles. (ii) Linsar pairs,
| Va7l _
- L W o
AR
) !_,r 3 L
"4 Ny

11. In the following figure, is < 1 adjacent to < 27 Give reasons.

N 1Y

.-;‘

J-_E
Bt
-

12, Find the values of the angles x, p, and 2 in 2ach of the following:

‘-""\-.__H _;!' > .uﬂ"'-J ..-.",_ __.-"’--P‘
= ¥ B o S, Vs — > -
55T X Wy 128
Pl ¢ >z
= - = i 9
@ @
13. Fill in the blanks:

(1) If two angles are complementary, then the sum of their measures is

(ii) If two angles are supplementary, then the sum of their measures is

(1il) Two angles forming a linear pair are .

(iv) If two adjacent angles are supplementary, they form a

(v) I two lines intersect al o point, then the vertically opposite angles are always

(vi) If two lines Ditersect at a point, and if one pair of vertically opposite angles are
acute angles, then the other pair of vertically opposite angles are




14, In the adjoining figure, name the following pairs of angles.

(1) Obtuse vertically opposite angles
(i) Adjacent complementary angles
(111) Equal supplementary angles )
(1) Unequal supplementary angles — L D
(v) Adjacent angles that do net form a linsar pair '

P
N

baw] ]
o
L]

5.3 Pairs of Lines

5.3.1 Intersecting Lines

-

9%
b, 0":‘»'
etrel,
00 0.%,
LA NN

L

25
%

.#

"

5
RS

X

o

Fig 5.19

The blackboard on its stand, the letter Y mude up of Line segments and the grill-door of 4
window (Fiz 5.19), what do all these huve in common? They are examples of intersecting
lines.

Two lines [ and m intersect if they have a point in common. This common point O is their

Think , Discuss AND Write

In Fig 5.20, AC and BE imtersect at P

AC and BC interseet 4l €, AC and BEC infersecy

atC.

Try to find another ten pairs of interseeting line

segments, Should any two lines or line

segmeits necessanly intersect? Can you find

two pairs of non-miersecting line segments in

the figure? Can two lines interseet in mare than
one point?

Think about 1t




1, Find the example from your surroundings where lines interseet at nglit

2. Find the measures of the angles made by the intersecting lines af the
vertices of an equilateral wiangle,

3, Dimw any rectangle and find the measures of angles at the four vertices
made by tlie intersecting lines.

4. 1f two lines inlersect, do they always intersect al right angles?

532 Transversal

You might have seen a road crossing Iwo ot more roads or a railway line crossing several
othér lines (Fig 5.21). These give an idea of a transversal,

® Fig 5.21 @

A line that intersecls two or more lines at distinet points 1% called a ransversal.
In the Fig 5.22. p is a transversal to the lines / and m.

pn -~

Fig 5.22 Fig 5.23

In Fig 5.23 the line p is not a rangversal, although it cuts two limes [ and m. Can you say,
“why'?

5.3.3. Angles made by a Trunsversal

In Fig 5.24, you see linss { and m cut by transversal p. The eight angles marked 1 10 8 have
their special names:

| _



TRY THESE

‘given. How muny

transversals can you
- draw for these lines?
w 2. Ifa line is » transversal

{ Lo three lines, how
many points of
; intersection are there?
"4 3. Try to dentifyv a few
' transversals in your

surroundings.

23, 24, 25,26

L LA LT LS

Zland 25, Z2and 26
Z3and £7, Z4snd £8

angles L3and 26, Z4and 25
Puirs of Alternate exterior _
i:qgjes Lland £8;, £2and £7
‘Pairs of inferior angles on the | )
same side of the transversal | <3 and 235, Zdand £6
Note: Corresponding angles (like 2 | and 25 in Fig 5.25) include

(1) different vertices (i) are on the same side of the transversal and
(ii1) are in ‘correspunding’ positions (above or below, lefl or right) relative to the two lines:
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— ----'.:%; 4 A = Thae
ll ] i IIl.
3 f . g
- LV ; ®
b |
Fig 5.25
J

Alternate interior angles (like <3 and 26 in Fig [— -
5.26) —3 ‘ ‘m',_.h
(i) have different verices I 47
(i) are on apposite sides of the transversal and "‘“T@: — ____J_f!\—
(ii1) lie “betwesn' the 1wo lines, Fig 5.26 |

5.3.4 Transversal of Paralle! Lines

Do you remember what parallel lines are? They are lines on u plane that do nol meet
anywhere. Can you identify parallel lines in the following figures? (Fig 5.27)

Flg 5.27

Transversals of parallel lines give rise to quite inferesting resulis.

Po This

Take o ruled sheet of paper. Draw (in thick {:ﬂ!mﬂj two parallel lines / and m.

Draw & transversal £ to the lines [ and m. Label .~ | and < 2 as shown [Fig 5.28(1)].
Place a ttacing paper over the [igure drawn. Trace the lines /. m and ¢,

Stide the tracing paper along 1, until I coincides with m.

You find that 1 on the taced fgure coincides with 22 of the original fgure.

Tn Fuct, you can see all the following resulis by similar tracing and shding activity.
() Z1=22 (i) £3=24 () £5=26 (iv) £T7=28

B v



yuld M
/ |
< /ﬁf} > = [ >
= /_{/ > — \J 3T
/ /
/ [
v (i) v (i)
Af A
] /
—€ \?l ?L < \?!1 > !
—< >2 _ | ”
———
1 1!
v '
(i) Fig 5.28 {iv)

This activity illustratss the following fact:

1 two parallel lines are cut by & iransversal, cach pair of corresponding angles are
nquxtiﬂmtﬂin‘!&.

We use this result 1o get another interesting resull. Look at Fig 5.29.
When t cuts the parallel lines, 1, m, we get, £ 3= 27 (vertically opposite angles).
Bul 7= 2 R (cotresponding angles). Therefore, £3= 28 ot

You can similarly show that £ 1= 6. Thus, we have the I
Tollowing resuli: 5! -

I two parallel lines are cul by a transversal. * 3 VA
each pair of aliernate interior angles are equal, oS

(6] 8\
This second result leads to another i ileresting property. 427
Again, from Fig 5.29. B
A3+ L1=180°( £3 and £ | form a lincar pair) J
But £ 1= 26 (A pair ol allemate interior angles) Fig 5.29




Therefore, we can sav that £ 3+ Z6=1807,
Similarly, 21+ <8 =180°. Thus. we obtain the following result:

If'two parallel lines are cut by a transversal, then each pair of interior angles on
the same side of the wransversal m-anppiﬂnmlaqy

You can very easily remember these results if you can look for relevant “shapes’.

The F;shnpa stands [or corresponding angles:

Draw a pair of parallel lines and a transversal. Verify the above three statements
by actually measuring the angles.




Lines [ || m
£ 15 transversal
Zx=1

»!

iy

11 Iy be tweo lines £ is transversal
Is Z1= 227

a¥ i
Linesa || &
c is lransversal
Zy=?

{ m

fef
[/

Lines I'|| i
i transverss]l < ==7




54  Checking For Parallel Lines

I two lines are parallel, then you know thai a
transversal gives rise to  pars  of  equal ) _
corresponidding  angles, equal alternate  interior ' b '
angles and mierior an Fhﬁ on the same side of the I ‘
transversal being supplementary.

When two lines are given, 15 thers any method to
check if they are paralle]l or not? You need this skill
i many life-ariented situations. : .

A draftsman uses 4 carpenler's square and a straight
edge (ruler) to draw these segments (Fig 5.30). He :
cluims they dre parallel. How? o

Are you able fo see that he hos kept the /_,c)
corresponding angles o be equal? (What is the
{ransversal here?) Fig 5.31

Thus, when a ransversal cuts o Tines, such that
patrs of corvesponding angles are eqial, then the
lines have to lie paratlel

Look at the letter Z {Fig 5.31). The horizontal
segments here are parallel, because the altemate angles are equal.

ﬁm‘w hitvee to he ,qmm."fei'

Dreaw o Line 1 (Fig 5.32).
Drraw a line m, perpendicular lo /. Again draw a line p, such i
that p is perpendicular to m. |
Thus, p is perpendicular (o & perpendicular to 1. =1
You find p || I. How? This is because you draw p such that
L1+ Z22=180°

R

Thus, when a transversal cuts two 'lines, such that pairs of
interior angles en the same side of the transversal are i
supplementary, the lines have 1o be puraﬂef Fig 5.32
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Try THESE

L1

=]

S

il

1s LIl m? Why? Is [llm 7 Why? 164 [ m, what is £¢?

Exercise 5.2

1. Suate the property that is used in each of the
following statemenis?
() Ifa| bithen £ 1= £ 5.
(I £4= 26, thena b
(iii) IT £ 4+ 25=180% thena | b.

2.Tn the adjoining figure, identify

(i) the pairs of corresponding angles.
(ii) the pairs of alternate interior angles.
(iti) the pairs of interior sigles on the same side of the
transversal.

(iv) the vertically opposite angles.

3. In the adjoining figure, P || g. Find the unknown
angles.
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4. Find the value of x meach of the following figures 071 m.

100%- X

"

80°

i

e

0] fit)
5. Inthe given figure, the irms of two angles are porillel.
If ZABC =707, then find
(1) ZDEF

6. Inthe given figures below, decide whether ] is parallél to .

Y
w
—

oy




What We Have Discussed

1. We recall that
(i} A line-segment has two end poins.

(it} A'ray has anly one end poinl (its vertex); and

(ili} A line has no end points on either side.

2. An angle is formed when two lines (or rays or ling-segments) meet.

Pairs of Angles Condition
Two complementary angles | Measures add up 10 90°
Two supplementiry angles Mepsures add up Lo 1807

Two adjucent angles Wave a common vertex and a
comumon arm it ne conimon
iriterior.

3. When two lines ] and m meel, we say they intersect. the meeting point is called the
point of intersection.
‘When lines drawn on a sheet of paper do not meet. however far produced, we call them
to be parallel lines.
4. (i) When two lines intersect (looking like the letter X)
we have two pairs of opposite angles. They are called vernically opposite angles. They
aresgqual in measure.
(11) A transversal 15 a line that mtersects two or more lines at distinet points.
(1) A transversal gives rise to several 1ypes of angles.

(1v) In the figure. we have

Types of Angles Angles Shown

Interior Z3, £4 £5 26

Extenor LN LY L1 L8

Comesponding Z1land £3, Z2and £ 6,
Z3and £7, Z4and £ 8

Allemate itterior Z3ad £6, Z4and 5

Alternate exterior Lland £8, £2and £7

Interior. onthesame | 2 3and £35; 24 and £6

side of transversal
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(v) When 4 transversal enis two patallel lines, we have the following interesting
relationships:

Each pair of corresponding angles are cgual.
L1=L5, £3= L7, £2= 26, L4= 28
Each puatr of alternate intevior angles are equal,
LA= LB, £4= 5
Each pair of inferior angles on the same yide of transversal are supplenientary.
L3+L5=180°, Z4+ £6=180° '




The Triangle and

its Properties

6.] Introduction
A triangle, you have seen, is a simple closed curve mude of three line segments. It has three
vertices, three sides and three angles. Here s AABC (Fig 6.1). It has

Sides: AB. BC, CA A
Angles: ZBAC, ZABC, ZBCA
Vertices: ABC

The side opposite to the vertex A is BC. Can you name the

angle opposite to the side AB? B C
Fig 6.1

You know how lo classify triangles based on the (1) s:des
(11) angles.

(i) Based on Sides: Sealene. Isosceles and Equilateral triangles.
(1i) Based on Angles: Acuie-angled. Obluse-angled und Righi-angled tnangles.

Makes paper-cut models of the above triangular shapes. Compare vour maodels with those of
your friends and discuss about them,

1. Write the gix elements {Le., the 3 dides ond the 3 angles) of A ABC.
2. Write the: _
(1) Side opposite to the vertex Q of APQR

(i) Angle opposite 1o the side LM of ALMN

{ii1) Vertex opposite to'the side RT of A RST
3. Look at Fig 6.2 and classify each of the trisngles according to s

[2) Sides

(b) Apgles




S2¢m
{iv)

Fig 6.2

Now, let us try toexplore something more about triangles,

6.2 MEDIANS OF A TRIANGLE

Given 4 line segment, you know how to find its perpendicular bisector by paper folding, Cut
out a triangle ABC from a piece of paper (Fig 0.3). Consider any one of its sides, say,

BC . By paper-folding, locate the perpendicular hisector of BC . The folded crease meets BC
atD. its mid point, Join AD |

Fig 6.3

The line segment AD. joining the mid-point of BC 10 ils apposite vertex A 1s called a
median of the triangle.

Consider the sides ABand CA and find two more medians of the triangle.

A median connects a vertex of a triangle to the mid-point of the opposite side .

B v



THINK., DISCUSS AND WRITE

1. How many medians can a wriangle have?
2. Does a median lie whally in the intepor of the triangle? (If vou think that this is not  true,
draw a figure to show such a case),

6.3 Altitude of a Triangle

Malke & triangular shaped cardboard ABC. Place it
upright on a table. How ‘tall’ is the triangle? The
height is the distance from vertex A (in the Fig 6.4)
the base BC |

From A to BC | you can think of many line segments
(sez- the next Fig 6.5). Which among them will
represent its ieight?

The height is given by the line segment that sturs
from A, comes suaight down toBC, and is
perpendicular to BC

This line segment AL is an altitude of the wiangle,
An altitude has one end point al a vertex of the
triangle and the other on the line containing the
apposite side. Through each vertex, an altitude can be
diawn.

THINK , DISCUSS AND WRITE

1. How muny altitudes can a tiangle have?
2. Draw rough sketches of altitudes from Ato BC for the following tnungles (Fig 6.6):
A A

=
o
=

. C C
Acute-angled Right-angled Obluse-ungled
@) (i i)
Fig 6.6

3, Will an altitude always lis in the interior of  triangle? Tf vou think that this need not be
true, draw a rough sketch to show such a case.

4. Can you think of a triangle in which two altitudes of the triangle are two of its sides?

5. Can the altitude and median be same for a tnangle?

(Hint: For Q.No. 4 and 5, investigate by drawing the altitudes for every type of triangle),
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Take several cut-ouis of

(1) an equilateral trizngle(il) an isosveles trikngle and

(111} o scalene trangle. _
Find their altitudes and medians. Do you find anything special about
them? Disewss it with your friends,

1.In A POR, DD is the mid-point of QR .
Eﬂ[is
PD is
is QM = MR?

2. Draw rough skeiches for the following:

(a) In A ABC, BE 15 a median.

(b) In APQR, PQ and PR are altitudes of the triangle.

{e) In AXYZ, YL t5 an altitude in the exterior of the friangle,
3. Verity by thawing a disgram if the median and altitude of an isosceles triangle can be

6.4 Exterior Angle of a Triangle and its Property
Do This

I, Draw a triangle ABC and produce one of its sides.
A say BC as shown in Fig 6.7. Observe the angle ACD
formed at the point C. This angle les in e exterior
of AABC. We call it an exterior angle of the A ABC
formed at vertex C,
Ciearly ~#BCA iy an adjacent angle to . ACD, The
T E remaining two angles of the wiangle namely = A and
Fig 6.7 < B are called the two interior opposite angles or
the twao temote interior angles of ~ ACD. Now cot
oul (or make trace copies of) < A and 2 B and place them adjacent (o each other as shown
in Fige.s.
Do these two pieces together entirely cover £ ACD?
Can you say that
mZACD=m £A+m ZB?

B v
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2. As done earlier. draw a triangle ABC and form an exteriorangle ACT).
Now take a Protractor and measure
ZACD, ZAand 2B

Find the sum £ A+ B und compure

it with the measure of' £ ACD. Do you

observe that ~ ACD is equal (or nearly

equal, if there is an erTor in G ' -

measurement) to £~ A~ £ B?7 C D
Fig 6.8

You may repaal (he two activities s mentioned by drawing some more wiangles along with
their exterior angles. Eveory time, you will find that the exterior angle of a triangle is squal to
the sum of 1ts two interior opposile angles.

A logical step-hy-step argument can further confirm this fact.

An exterior angle of a triangle is equal to the sum of it iwo interior opposite

angles.

Given: Consider A ABC.
2 ACI 15 an extenior angle,

To Show:m .~ ACD=m 2 A +m /B

Through C draw CE, parallel to BA. N
Justification
Seps Reasons
(@) ZLl=Zx BA | CE and AC is a transversal, _
Therefore, altermate angles should be equal.
(b) £L2=2Ly BA || CE and BD is a transyersal.

Therefore: corresponding angles should be equal.

() L1+ L2=2Zx+ Ly
(d) Now, < x + <y =m< ACD From Fig 6.9
Hence, £ 1=+ #2= ~ ACD
The above relation between an exterior angle and its two interior opposite angles is referred

to as the Exterior Angle Property of a triangle.
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THINK , DISCUSS AND WRITE

1. Exterior angles can be formed for a triangle in many ways. Three of them are shown here

Fig 6.10

There ure thrée more ways of gelling exterior angles. Try (o produce those rough sketches,
2, Are the exterior angles formed at each vertex of a triangle equal?
3. What can vou say about the sum of an exterior angle of a tmangle and its adjacent interor

Fig 6.10

angle?

EXAMPLE 1

Find angle x in Fig 6.11.

SOLUTION

Sum of inteclor opposite angles = Exterior angle
or 50°+x = LI

o1 A=00°

THINK , DISCUSS AND WRITE

1. Whal can vou say aboul each of (he interior opposiie angles, when (he exterior angle is

(i} a right angie? (i) an obtuse angle? (1ii) an acute angle?
2, Can the exterior angle of 4 triangle be 4 straight angle?

Exercise 6.2

1. Find the value of the unknown exterior angle x in the following diagrams:




2. Find the value of the unknown interior angle © m the {ollowing figures:

(iv)

6.5 Angle Sum Property of a Triangle

Thete is s remarkable property connecling the (hree angles of a triangle, You are going to sce
this through the following four activities, -

1. Draw a triangle. Cut on the three angles. Rearrange them as shown in Fig 6.13 (1), (1i). The
three angley now constilute one angle. Thiy angle is a siraight angle and so hay measure 180°,

W (i1)
Fig 6.13
Thus, the sum of the measures of the three inples of a triangle is 1807,

2. The same fact you can observe in a different way also. Take three copies of any triangle,
say A ABC (Fig 6.14).

B

Fig 6.14

Arrange them as in Fig 6.15.

What do you observe aboul £ 1 + 2 2+ 2137
(1o you also see the “exterior angle
property?)




1. Take a picce of paper and cut out a trangle, say, A ABC (Fig 6.16).
Muke the ultitude AM by folding AABC such that it passes through A
Fold how the three c‘imcrs such that all the thrée vertices A, B and C thuch at M.

N A
y “'éT\E

¥ M
(i (1) (1)
Fig 6.16

You find that all the three angles firm together a straight angle, This again shows that the
sum of the measnures of the three angles of a triangle is 180°.

4. Draw any three riangles, say AABC, APQR and A XYZ in your notebook. Use vour
protractor and measure sach of the angles of these triangles,

Tabulate your results

Name of A | Measures of Angles Sum of the Mensures
of the three Angles

AABC msA= meaB= maC=|lmAA+tm B4imsC=

APQR msP= mLZQ= mMLIR=|mMLIP+mIQ+imLR=

AXYZ msX= msY= mZ=|msX+m Y +mal=

Allowing marginal errors in messurement, you will find that the last column always gives
180° (or nearly 180%),

When perfect precision is possible, this will also shew that the sum of the measures of
the three angles of a triangle is 1807,

You are now ready (o give 4 formal
Justification of your assertion. through A
logical argumanl,

Statement The total measure of
the three angles of a
triangle is 180°,

To justify this l&t us use the exterior

angle property of a triangle.

Given £ 1. 22, £3ureangles of AABC (Fig 6.17).
24 is the exterior smglﬂ when BC s extended 1o D.
Justification .~ 1+ = 2= 24 (by exterior angle property)
S+ 22+ £3= 24+ £ 3 (adding <3 to both the sides)
But £ 4 and 23 forin a linear pair o it 15 1807, Therefote, ~ 1+ 22+ 23 = JR07
Let us see how we can use {his property in a number of ways.

B v
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Example 2
1n the given figure (Fig 6.18) find m 2P,
Solution

By angie sum property of a iriangle.

MR 4T LI 1800
Therefore m < P= 180° -47° - 52°

= 1807—99° =81]*

(iv) (vi)

2. Find the values of the unknowns x and y m the following diagrans:




THINK,, DISCUSS AND WRITE

1. Can you have a trinngle with two tight angles?

2. Clan you have a triangle with two obtuse anples?

3. Can vou have a triangle with two acute angles?

4. Can you have a triangle with all the three ingles greater than 607
5. Can you have a triangle with all the three angles equal to 60°?

6. Can vou have a triangle with all the three angles less than 60°?

6.6 Two Special Triangles: Equilateral and Isosceles

A triangle in which all the three sides are of equal lengths is called an equilateral
triangle.

Take two copies of an equilateral trinngle ABC (Fig 6.19), Keep one of them fixed. Place the
second trnangle on it It fits exactly .
into the first. Tum it round in any
way and stll they Gt wiath one
another exactly. Are you able to
see that when the three sides of a
triangle haye equal lengths then
the three anpgles are also of the
same gize? We conclude (hal in an
nquj]atnra_l tl'!ﬂ-ﬂg]ﬁ: Fig 6.19

(iyall sides have same length,
(ii} such angle has measurs 60°,

C B

A triangle in which two sides are of equal lengths is called an isosceles triangle.

(1) ;h .
Fig 6.20 (k)

From a piece of paper cut out an jsosceles trangle XYZ, with XY = X7 (Fig 6.20). Fold it
such that Z lies on Y. The line XM through X is now the axis of symmetry (which vou will
read in Chapter 12), You find that 2 Y and = Z fit on each other exactly. XY and XZ are
called equal sides; YZ is called the base; ~ Y and < Z are called base angles and these are
also equal.
Thus, in un isosceles triangle:
(i) two sides have same length.
{ii) base angles opposile te the equal sides are equal.
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6.7 Sum of the Lengths of Two Sides of & Triangle

1. Mark three non-collinear spots A, B and C in your playground. Using lime powder mark
the paths AB, BC and AC.
A Ask your friend to start from A and reach C, walking along
2 one or more of these paths. She can. for example, walk first
e - along AB and then along BC 1o reach € or she can walk
g % straight ‘along AC . She will naturally prefer the direct path
P Ni AC. If she takes the other path ( AB and then BC ), she will
B ssraimin *C  have to walk more. In other words, _
Fig 6.21 AB+BC >AC (i)

Similarly, if one were to start from B and go o A, he or she
will not taks the route BC and CA but will prefer BA . This is because

BC+CA> AB (1)
By a similar argument, you find that

CA+AB> BC (iii)
These observations sugges! that the sum of the lengths of any two sides of a trangle is

2. Colleet fifteen small sticks (or strips) of different lengths, say, 6 em, 7 em, 8 em,

Hem ... 20 em. '

Take any three of these sticks and 11y to form a iriangle. Repeat this by choosing different
combinations of three sticls.

Suppose vou first choose two sticks of length 6 cmand 12 em. Your thind stick has to be of
length more than 12 — 6 = ficm and less than 12 + 6 = |8cm. Try this and find out why it is
50,

To form a kiangle you will need ady three sticks such that the sum of the lengths of any two
of them will always be greater than the length of the third stick.

This also supgesis that the sum of the lengths of any two sides of & triangle is greater than the
third side.

3. Draw any three triangles. say A ABC, A PQR and A XYZ in your notebook (Fig 6.22),
Rae z

(i)

Fig 6.22
Ulse your ruler to find the lengths of ther sides and then tabulate your results as follows:

S



Name of A Lengths of Sides Is this True
AABC AB AB-BC<CA | (Yes/No)
.—-+ — = —
BC BC-CA<AB | (Yes/Np)
CA CA-AB<BC |(Yes/No)
— T
APQR PQ PQ - QR<RP |(YesNo)
QR QR -RP<PQ | (Yed/No)
.I. =
RP RP-PQ<=QR | (Yes/No)
+ =>
AXYZ Xy XY -YZ<ZX | (Yes/No)
+ >
YZ YZ - ZX<XY |(Yes/No)
o S ZX - XY <YZ | (Yes/No)
-+ =

This also siwrengthens our-eatlier guess, Therefore, we conelude that sum of the lengths of

any two sides of a triangle is greater than the length of the third side.

We also find that the difference between the length of any two sides of a tmungle is smaller

than the fength of the third side.

EXAMPLE 3

Is there a trumgle whose sides have lengths 10.2 en. 5.8 cmeand 4.5 em?

SOLUTION

Suppuse such 4 Irlangle is possible. Then the sum of the lengihs of any two sides would be

greater than the length of the third side. Let us check this,

Is435=58>102? Yes
Is 5.8-10.254.57 Yes
Is 10.2+4,5>5.87 Yes

Therefore. the triangle is possible.
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EXAMPLE 4

The lengths of two sides of & triangle are 6 cmand § em. Between whicl two numbers can
length of the third side fall?

SOLUTION

We know that the sum of two sides of 4 triangle is always greater than the third,

Therefore. third side has to be less than the sum of the two sides. The third side is thus, less
than 8 + 6 = [4 cm.

The side cannet be less than the difference of the two sides. Thus, the third side has (o be
mote than 8 — 6= 2 cm.

The length of the thivd side could be any length preater than 2 and less than 14 em.

Exercise 6.4

1. Is it possible o have a idangle with the following sides?
(i) 2 om, 3 cm. 5 cm {1i}3 coo. H oo 7 cm

(iii) 6 ctii, 3 ¢mi, 2 em

2. Take uny point O in the interior of a iriangle POR, Ts
(i) OP + 0Q > PQ?

(i) OQ+OR=QR?

(iii) OR+OP=RP?

3. AM 1s a median of a triangle ABC.

Is AB+ BC + CA =2 AM?

(Consider the sides of wiangles

AABM and AAMC.)

4. ABCD is a quadrilateral. _ A
Is AB+BC+CD+ DA > AC +BD? n R

5. ABCD is quadrilateral. Is.
AB + BC = CD+ DA < 2(AC+BD)?

6. The lengths of two sides of a triangle are 12 cm and 135 cm. Between whal two measures
should the fength of the third side fall?

S



THINE , DISCUSS AND WRITE

1. Is the sum of any two angles of a trlangle always greater thun the third angle?

6.8 Right-Angled Trnangles and Pythagoras Property

A
Pythagoras, 8 Greek philosopher of sixth century B.C. is said :
to have found a very imporiam and useful property of right-
angled triangles given in this scetion. The property is, hence,
: st : : ; B! c

named afler him. In facl, this property wis known to people of
many other countries itpo. The Indian mathematician Figz 6,23
Baudhayan has also given an equivalent form of this property.
We now try to explain the Pythagoras property,

In a right-angled trinngle, the sides have some special names: \
The side opposite to the right angle is called the hypotenuse ; ) a
the other two sides are known as the legs of the right-angled '
trianele,

In AABC (Tig 6.23), the ['Ighl.-&]‘lg{% isat B. So,

AC is the hypotenuse. ABand BC are the legs of 5 ABC. C

Malke eight identical copies of right angled trangle of any size Fig 6.24

you prefer. For example, you make a right-sngled friangle

whose hypotenuse 1s @ units long and the legs are of lengths b units and ¢ units (Fig 6.24),
Draw two identical squares on & sheet with sides of lengths b + ¢

You are to place four tnangles in one square and the remaining four triangles in the other
square, &s shown in the following diagram (Fig 6.23).

The squares are identical: the eight triangles inserted are also identjcal.

Henee the uncovered area of square A = Uncovered arca of square B,

Le., Ared of inner §quare of square A= The totul ur;u of two uncovered squares in square B,
a=b+

This 1s Pythagoras property. It maybe stated as follows:

Ina right-angled rnngle,
the squara on the hypotenuge = sum of the squares on the legs

b < c b

Fiﬂ, 625 Squnre B




Pythagoris property is a very useful ool in mathematics. Tt is formally proved asa
theorem in later classes. You should be clear about its meaning.

[tsays that for any nght-angled tnangle, the area of the square on the hypotenuse is
equal 1o the sum of the areas of the squares on the legs,

Praw aright triangle, preférably on
i@ square sheet, construct squires on
its sides, compute the area of these
squures and verifly the theorem
practically (Fig 6.26).

If you have sright-angled triungle,
the Pythagoras property holds. If the . N\
Pythagoras property holds for some b b :
triangle, will the mangle be right-
angled? (Such problerms are known as
converse problems), We will ry 1o
answer this. Now, we will show thut, €
il there is o triangle such that sum of
the squares on (wo of iis sides is equal
1o the square of the third side, it must Fig 6.26
be w right-angled triangle,

Repeat the activity with squares whose sides have lengths 4 ¢m. Som and 7em.
You get an obtuse-angled triangle! Note tht
45 = Petwe.

This shows that Pythagoras property holds if and only if the triungle 15 right-angled. Hence
we get this fact:
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If the Pythagoras property holds, the triangle must be nght-angled

Exumple §
Determine whether the triangle whose leogths of sides are 3 ¢n, dem, Sem s a
right-angled triangle,

Solution

F=3x3=0:4"=4 < 4=16:55=5%5=25
We find 3* +47= 52

Therefore, the riangle is right-angled.

Nate: In any right-angled triangle, the hypotenuse happens to be the longest side. In this
example, the side with length 5 cm is the hypotenuse.

Example 6
AABC is right-angled at C. If A
AC=35¢mand BC = 12 em find the length of AB.

Solution ¢ 12 cm B
A rough figure will help us (Fig 6.28). Fig 6.28
By Pythagoras property,
ABY = ACt +BCT?
=52 4 17 =254 |44=169=13
or AB*=13" S0, AB=13
or the length of AB is 13 ¢m.

Note: To identily perfect squares, you may use prime Gictorisation technigue,

Exercise 6.5

1. ABC is a triangle, right angled af B. If AB =4 cin and BC = 5 enw. Find AC

2, In tight angled triangle PQR, right angled at Q. If PQ =3 om
and PR = 5 am, What is RQ

3. A 15 m long ladder reached a window 12 m high
from the ground on placing it against a wall at a
distance a. Find the distance of the foot of the
ladder froin the wall.

12m

4. Which of the following can be the sides of a right
triangle?
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f1) 2.5 con. 6.5 oo 6 cm.

(i) 2 ¢ns, 2¢m, 5 e,

(1) 1.5 em. 2em. 2.3 cm,

In the case of right-dingled trungles, identify the
right angles,

5. A tree is brokep at a height of 12 m from the ground and its top touches the ground at u
distance of § m from the base of the tree. Find the original height of the tree.

6. Angles Q and R of o APQR are 257 and 6357 tespectively.
Write which of the following is true:
(i) PQ*+ QR*=RP?

(i) PQ* = RP* = QR
(i) RP? + QR = QY Q

7. Find the perimeter of the rectangle whose length is 40 cm and o diagonal is 41 cm,

8, The diagonals of o thombus measure 16¢m and I0em. Find its perimeter.

THINK , DISCUSS AND WRITE

1. Which is tlie longest side in the triangle POQR, right-angled at P?

2, Which is the longesl side in the triangle ABC, right-angled at B?

3. Which is the longest side of a right triangle?

4. *The diagonal of a rectangle pmduce by itself the same area as produced by ifs length and
breadth'~ This is Baudhayan Theorem. Compare it with the Pythagoras property.

There are many proofs for Pythagoms theorem, using ‘dissection’ and
‘rearrangement’ procedure. Try to collect 4 few of them and draw charis
explaiping them.




What Have We Discussed

1. The six elements of a triangle are its three angles and the three sides,

2, The line segmient joining i vertex of a minngle to the mid point of its opposite side is
culled a median of the tnangle. Ariungle his 3 medians.

3. The perpendicalar line segment from a vertex of a triangle 1o its opposite side 15
called an altitude of the riimgle. Atriangle hus 3 altitudes.

4. Anexterior angle of atriangle is formed, when aside of a triangle is produced. At
euch vertex, vou have two ways of forming un extenor angle.

5. Aproperty of exteror angles:

The meusure of uny exterior angle of s triangle 15 equal 1o the sumof the measures of
s mieror opposite angles.,
6. Theungle sum property of'a triangle:
The total measure of the three angles of a iangle is 1807,
7. Atrtangle is said (o be equilateral, if each one of its sides has the same length,
In an equiliteral triangle, easch ungle his meisure 607,

8. Atriangle is said to be isosceles, if atleast any two ol its sides are of same length.
The non-equal side of an isosceles trigngle is called its base; the base angles ofan
isosceles trungle have egual measure.

9. Property of the lengths of sides of a triangle:

The sum of the fengths of any two sides of atriungle is greater than the length of the
The difference between the lengths of any two sides is smaller than the length of the
third side.
This property is useful to know if itis possible 1o draw a triangle when the lengths of
the three sides are known.

10, Inunght angled miangle, the side opposite w the right ungle is called the hvpotenose
and the other two sides ure called its legs.

11. Pythagoras property:
Inatight-angled tnangle,
the sguure on the hypotanuse = the sum of the sgudares on iis legs,
Ifa rringle s not right-ungled. this praperty does not hold good. This property is
useful o decide whether a given triangle is right-angled or not.

| _



Comparing
Quantities

7.1 Introduction
In our datly life, there are many occasions whea we compare (wo quarntities.
Suppose we are comparing heights of Mona and Ali. We [ind that

L. Mona is two times taller than Ali, 150

Or i
1 Q)
Ali's heights ~ of Mona's height. _.Uj |

b

m Consider another example, where { f' \ | .f?"""\\
- ‘{% ) 20 marbles are divided between a1y
s Ly "‘ Koo Suraiya and Ajuy such that ‘HJ‘—'P
/i T Bt i Suraiva has 12 marbles and ] T Lr-ill'r
,'_J JUL = N N __;:‘ ;I_ Ajay has 8 marbles. We say,
N8 Bt 1 30 ¢ ;
2l o L TE- S |, Suraiya has 2 fimes the marbles L2%em  Foem
o L . Monn Al
that Ajay hii.s

2. Ajay has —-p.ﬂl of what Suraiya has,

Y&t another sxample Is where we compare speeds of a Chesiah and 3 Man, The speed of a
(Cheetah 15 6 times the speed ol a Mun.

Or

Th 5 1 ; ; B §

2 speed of a Man is 3 af the speed of the i

AN

Cheetah. N H"J._ A
Do you remember comparisons like this? In =~ 2o s F_?_r’f'f ;o == e ¥
Class VL we have leam! to make '—'éf’:;‘; R SR LIS
compansons by sayimg how many times one Y E S&r” '~/
quantity is of the other. llere, we see that it =" —
cian also be inverted and writlen as what par Speed of Cheetah Speed of Mun
one quantity is of the other P20 km per howr 20 km per hour

&



In the given cases, we write the ratio of the heights as:

Mona's height: Ali's height s 150:75 or 21 1.

Can you now write the ratios fot the other comparisons?

These are relative comparisons and could be same for two different situations.

1f Mona’s height was 150crm and Ali’s was 100cm, then the ratio of their heights would be,

Mona’s height: Ali’s height = 150: 100 = ur-;?g-——%n £3:2. This is same as the ratio for

Suraiva’s to Ajay's share of marhles.

Thus, we ses that the r!ti_n- for two different comparisons may be the same. Remember thal fo
compare two quantities, the units muest be the same,

Example |

Find the ratio of 3 km te 200 m.

Solution

First convert both the distances (o the sume Unit.

So, 3km=3 = 1000m =3000m.

Thus, the reguired rutio, 3 kv 300m i 3000: 300 = 10: 1.

7.2 Equivalent Ratios

Different mtios can also be conipared with each other to know whether they are equivalent or
not. To do this, we need to write the ratios in the form of fractions and then compare. them by

converting - them to like fractions. If these like fractions are- :qua.l we say the given ratios are
equivalent.

Example 2
Are the ratios 1:2 #nd 2: 3 equivalent?

Solution
To check this, we need to know whether
1  Ix3 3_2 Zx}. 4

;u|._-
mlm

_ 2
We find that, % < ;;._whit-:h means that % < '-:;
Therefore. the ratio 1:2 is not equivalent the ratio 2:3,
Use of such comparisons can be seen by the following example.

® o0



Example 3
Following is the performance of a ericket team in the matches it played:

Last Year 8 2

| This Year q4 z

Tin which year was the record better?.
Haw can you say so?

Solution |
Last year. Wins: Losses =8: 2=4: |
This year, Wins: Losses =4: 2=2: 1

Obwiously. 4: | >2: 1 (In fractional forn, % > % )
Hence, we can say that the team performed better last year.

In Clasy VI, we have also scen (he importance of equivalent ratios, The ratios which are
equivalent are said to be in propartion. Let us recall the use of proportions.

Keeping things in proportion and getting Solutions

Angel made a sketeh of the building she lives in und
drew sketeh of het mother standing beside the building.

Somiya said, “There seems to be something wrong
with the drawing:“

Can you say what is wrong? Tow can you say this?
In this case, the ratio of heights in the drawing should be
the same us the ratio of actual heights, That is

Actual height of building _ Height of building in drawing
Actual height of mother  leight of motherin the drawing

S




Only then would these be in proportion. Often when proportions are maintained. the drawing
seems pleasing 10 (he eye.

Another example where proportions are used is in the making of national flags.

Do you know thiat the flags are always made in 3 fixed katio of length to its breadth?
These may be different far different countries but are mostly around 1.5: 1 or 1.7: 1.

We can tike an approximate value of this ratio 48 3: 2. Even the Indian past card is around

the same ratio.

=
Now, can vou say whether a curd with length 4.5 cm and Ea
breadth 3.0cm is near to this ratio. That is we need 1o agk, T
15-4.5: 3.0 equivalent to 3: 27 ——
| 302 _9_3
We note that 4.5: 3.0= =0 %03 maRANE)

Hence. we see that 4.5: 3.0 is squivalent to 3: 2.

We see o wids use of such proportions in reul life. Can you think of some more situations?
We have also lzarnt a method in the carlier clagses known as Unilary Method in which we
first find the value of one unit and then the value of the required number of units. Let us see
how both the above methods help vs to achieve the same thing.

Example 4 _
A map is given with a scale of Zem= 1000 km. What is the acteal distance between the two
places in kms, if the distance in the mop 1§ 2.5 em?

Solution
Maority does it lilke this
Let distance = x km
then, 1000 :x=2,25
1000 2
1000225 2 .
«
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Muonty has solved it by equating ratios to make Saima does it like this
proportions and then by solving the squation. Saima 2em means 1000 km.
und then used that to find what 2.5 em would So, Lem mﬂmTkm

correspond to. She nsed the unitary method, 1000
Hence, 2.5 cin MWT 25 km

Lzt us solve some more examples using the unitary
method. =1250km

Example 5 _ _ _
6 bowls cost Rs 90. What wauld be the cost of 10 such bowls?

Solution
Cost of b bowls is Rs 90.

90
Therelore, cost of 1 bowl = —

Henee, cost of 10 bowls = Rs %K 10=Rs 150

Example 6
The car that T own can go 150 km with 23 litres of peirol, How far can it go with 30 litres of
petrol?

Solution _ _ S
With 25 litres of petrol, the car goes 150 km. E’_Q fﬁ'
. . . 150

With | litre the cur will go - km. 2( Py
25 "'I'E_H ’-’!l I#IJ' ﬁ'"i

Hence, with 30 litres of pefrol it would gu%‘i 0 km=180km [ ! -

In this method, we first found the value for one umit or the unit rale. This is done by the

comparison of two different properties. For example, when you compare total cost to number

of 1ems, we get cost per ilem or i vou take distance travelled to lime Laken, we pel distance

per unit time.

Thus, you can see that we often use[E§ 1o mean fENsIs

For example, km per hour, children per teacher-ete., denote unil rates.

THINK, DISCUSS AND WRITE

An ant ean curry 50 tmes it weight IF  person can do the same, how much would you be
able to carry? '

-



Exercise 7.1

1. Find the ratio of:
(2) Rs 5 to 50 paise (b 5kgto 210 g
fe) 9 mlo 27 em (d) 30 days to 36 hours

2. In & computer tab, there are 3 computers for every 6 students. How
many computers will be needed tor 24 students?

3. Population of Rajasthan = 570 lnkhs aud population of UP = Iﬁﬁﬂ
Iaklis, Area of Rajasthan =3 lakh km?® and area of UP = 2 lakh km®.

(i) How many people are there por km® in both these States?
(i) Which State is less populated?

7.3 Percentage - Another Way of Comparing Quantities

Anju's Report Ruby’s Report
Total 320/400 Total 300/360
Percentage.80 _ Percentage; 83.3

Anju said that she has done belter as she got 320 marks whereas Ruby got anly 300. Do
you ngree with her? Who do you think has done better?

Meliresn told them that they cannot decide who hus done better by just comparing the totul
marks obtained because the maximum marks out of which thev got the marks are not the
sume.

She said why don't you see the Percentages given in your report cards? Amju's Percentage
was 80 und Ruby’swas 83.3. So, this shows Ruby has done better. Do you agree?

Percentages are numerators of fractions with denominator 100 and have been used in
comparing results. Let us oy to understand in detall about it

® 0



7.3.1 Meaning of Percentage

Percent is demived from Latin word “per centum® meamng ‘per hundred'

Per cent is represented by the symbol % and means hundredihs too, That is 1% means

1 out of hundred or one huiidescth. Tt can be wiitten as: 1% = ﬁ = .01

To understand this, let 18 consider the following exurmple.

Rafiva made atable top of 100 ditferent coloured tiles. She counted yellow, green, red and
blue tiles separately and filled the table below. Can youn help her complete the table?

Colour | Number | Rate per Fraction | Writtenus |  Read as
af Tiles Hundred
14
Yellow 14 14 100 14% 14 per cent
Green 26 26 2 26% 26 per cent
100
Red 33 33 — — -
Blue 23 | e —=- --== e
Total 100

1. Find the Percentige of children of different heights for the following dati.

Height | Numberof Children | In Fraction | In Percentage
Lbom 22
120 cm 25
128 ¢m 32
130.cm 21
Total 100
2. Ashop has the following number of shoe pairs of different
shzes,
Size2:20 Sized 30 Sieed 1 28

Bize5: 14 Bizeh B

Wite this mformarion in tabular form as done earlier and
fiiul the Perdentuge of each shoe size ivailable in the shop.




Percentages when total is not hundrad

In all these examples, the total number of items add up to 100. For example, Rafiyva had 100
tiles in all, there were 100 children and 100 shoe pairs. How de we calculate Percentage ol an
item if the total number of items do not add up to 1007 In such cases, we need to convert the
fraction to an equivalent fraction with denominator 100, Consider the following example.
You have a necklace with twenty beads in two colours,

Colour | Numberof | Fraction | Denominator Hundred In
Red 5 # E . @ By 4_n 400,
20 200 100 100
Blue 12 12 12 100 _ 60 60%
20 20 100 100
Tartal 20
Asif found the Percentage of red beads like this ot fose i i dite
Out of 20 beads; the number of red beads are 8. o g
& 8x
Hence, out of 100, the number of red beads are 20 20x5
40
% <100 =40 (out of hundred) = 40% 10

We see that these three methods can be used to find the Percentage when the total does not

add to give 100, In the method shown in the table; we multiply the fraction by +90

100
This does not change the value of the fraction. Subsequently, only 100 remasins in the
denominator.

Asif has used the unitary method, Asha has multiplicd b}% o get 100 in the deneminator,
You can use whichever method you find suitable. May be, you cun make your own method

Too.

The method used by Asif can work for all ratios. Can the method used by Asha also work for
all ratios? Asif says Asha’s method can be used only if you can find & natural number which
on mutﬁpljcaﬁnn with the denominator gives 100. Since denominator was 20, she could
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multiply it by 3 to get 100. If the denominator was 6, she would not have been able 10 use
this method. Do you agree?

1. Acollection of 10 chips with different colours is given

Colour | Nomber | Fraction | Denominator Hundred | In Percentage
Gireen @ @ @ @
Blue '
Red ® ® @

Tutal

Fll the wble and find the percentuge of chips of each colour’

2. Mala hus aweollection of bangles, She has 20 gold bungles and 10 silver bangles,
What is the percentuge of bungles of each type? Can vou putitin the tubulur Torm
its done inthe above example?

THINK, DISCUSS AND WRITE

. Look at the example below and in cach of them, discuss which is beiter for comparison.
In atmosphere, | g of air contains:

ﬂm 3 78% of Nitrogen
e S 7% g of Nitrogen =
-~ &t 21% of Oxygen
'}/ 21 g of Oxygen
D1% ol Other gas
01 g of Other gas



3 60% Cotton
—5- Conton

or
%Pﬂlﬂz‘iﬁﬁ‘ 40% Polyster

7.3.2 Converting Fractional Numbers to Percentage

Frachonal numbers can have different denominator. To compare {ractional numbers, we need
a common denommator and we have seen that it is more convenient to compare if’ our
denominator 1¢ 100, Thal is, we are converling the [ractions to Percentages, Lei us try
converting different fractional numbers to Percentages.

Example 7

Write: % as per cenl

Solution
I 1 w0 q
We hav == x—=o0 w]00%
SR 373 0 3
100, 1
= 0% =33-9
3 37
Example 8

Out of 25 children in 4 class, 15 are girls. What is the perceritage of girls?

Solution
Out of 25 children, there are 13 girls,

Therefore, percentage of girls =§T§ x 100 = 60%: There are 60% girls in the class:
Example 9

5
Convert :mpermm;

v



Solution

We have, §=§Klﬂﬂ%= 125%

From these examples, we find that the percentages related to proper [ractions are less than
100 whereas percentages related to improper fraction are more than 100.

THINK, DISCUSS AND WRITE

(1) Can vou eat 50% of a cake? Can you cat [00% of a cake?
Can vou eal 150% of a cake?

(i) Can & price of an item go up by 50%? Can a price of an iter go up by 10097
Can a price of an item go up by 150%?

7.3.3 Converting Decimals to
We have seen how fractions can be converted to per cents. Let us now find how decimals can
be converted to per cents.

Example 10
Convert the given decimals to per cents:
(8) 0.75 (b) 0.09 (c) 0.2
Solution
{a) 0.75 =0.75 = 100% (b} G.GQE% =9%
75

= —» 100 %=75%
100

(e)0.2= % x 100% = 20%

S



TRY THESE

1. Convert the [ollowing (o per cents:
449

(¢) —=
50

1.(1) Out of 32 students. # are absent. What per cent of the student are absent?

(ii) There are 25 radios, 16 of them are out of order. What per cent of rudios are

12 z
= b) 3.5 d) - 0.05
(a) % (b)3 @ 3 (e)

out of erder?
(iii) A shop has 500 parts, out of which 5 are defective. Whal percenl are

defective?

(1v) There are 120 voters, 90 of them voted yes. What per cent voted yes?

73.4 Converting Percentuges to Fractions ar Decimals

We have so far converted fractions and decimals to percentages. We can also do the reverse.,
That is, miven per cents, we ¢an cenvert them to decimals or fractions. Look at the table;
observe and complete it:

Per Cent 1% 1095 25% SUts 90% 125% 250%

I O
Fraction 100 o0 10
Decimal (.01 0.10

Parts alwuys add to give o whele

In the examples lor coloured liles, for the heights of

children and for gases in the ait, we find that when we < >

add the Percentages we get 100. All the parts that form /\ /\\ =
the whole when udded together gves the whole or \/
100%, So, if we arc given ope part, we can always find % >

out the other pant, Suppose, 30% of a given number of

students are hoys.

This means that if there were 100 students, 30 out of them woeuld be boys and the remaining
would be girls.

Then girls would ebviously be (100 - 30)% = 70%.

L



FHINK, DISCUSS AND WRITE

Consider the expenditurs made on a dress 20% on embroidery, 5U%
on cloth, 30% on stitching, Can you think of mare such examples?

Example 11 -
What per cent of the adjoining {igure is shaded?
Solution
We first fiid the fraction of the figure that is shaded, From this fraction,
the percentaze of the shadsd part can be found.
1 1

You will find that hall of the Agure is shaded. And, 5> 100 % =50 %
Thus, 50 % of the figure is shaded.

7.4 Use of Perceninges

7.4.1  Interpreting Percentages

7.3.5 Fun with Estimatien
Percentages help us 1o estimate the parts of an area.

We saw how percentages were helpful in companison. We have also learnt to convert
fractiona] bumbers and decimals to percentages, Now, we shall learn how percentages cun be
used in real life. For this, we start with mterpreting the following statements:

— 5% of the income 15 saved by Rasik. —20% of Rukaiya's dresses are blue n colour.

— Saima gets 10% on every book sold by her,

‘What can you inler from each of these slatements?

By 5% we mean 5 parts oul of 100 or we write ﬁa:s-fﬁa.l;t-meanuﬂﬁ,mkz_uaﬂng
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Rs 5 out of every Rs 100 that he =ams. In the same way, interpret the rest of the statements
given above,

7.4.2 Converting Percentages to “How Many™

Consider the following examples:

Example 12

A survey o 40 children showed that 25% liked playing football. How many children liked
playing football?

Solution
Here, the total number of children are 40), Out of these, 25% like playing football, Muskan
and Adnan used the following methods to find the number. You can choose either method.

Adnan dogs i fike this. -
Muskan does 1t like this

Out of 100, 25 like playing foorball |

Soai a0 KRmbe s il whe 25% O£ 40 =-—lzﬂ";x4ﬂ=w

like playing fotball = 2 40 - 10

Hence, 10 children out of 40

like plaving football,
(a) 505 of 164 by 75% of 12 () 13%% of 64
2. &% children of u class of 23 like getring wet in the ruin. How many children like
gefting wet in the fain,
Example 13

Sajad bought & sweater and saved Rs 20 when a discount of 25% was given. What was the
price of the sweater belore the discoum?

v



Sajad had saved Rs 20 when price of swester is reduced by 25%. This means that 25%
reduction in the price 15 the amount saved by Sajad. Let us see how Mohit ind Ajay found
the original cost of the sweater.

Solution

Mohit’s solution ANy st
25% of the original price=Rs 20 SV A SO
Let the price (in Rs) be P Rs 2348 saved fex evary Ra 200
| o5 Amuurﬁfarmmhﬁﬂ 20/ is saved

L e 199, 20— 2580

P o
=20 onki=20x Thus both obtined the ariginal price
Therefore, #= 80 of sweater 48 Re 80,

1. 9 §e 25% of what numbrer? 2. 75% of what nismber is 157

Exercise 7.2

1. Convert the given {ractional numbers {o percents.

| 3 .3 2
= = o) — =
(@) 2 )3 (c) 0 @
2. Converi the given decimal fractions to per cents.
(a) 0.65 (b) 2.1 (c) 0.02 (d) 12.35
3. Estimute what part of the figures is coloured and hence find the per cent which iy
coloured.

(1 i) (i)
4. Find:

(a) 13% of 250 (b) 1% of L hour  (c) 20% of Rs 2500 (d) 75% of L kg

B



5. Find the whale quantity il
(8) 3% of it is 600, (b) 12% of it is Ry 1080, () 40% of it is 500 k.
(d) 70% of it is 14 minutes. (e) 8% of it is 40 litres.

6. Comvert given per cents to decimal fractions and also to fractions in simplest formis;
(n) 25%/s (b) 150% (€).20% (d) 3%

7. In a city, 30% are feniales, 40% are rales and reniaining are children, What per cent are
children?

8. Out of 15,000 voters in 4 constituency, 60% voted, Find the percentage of voters who did
not vole, f..an you now find how many actually did not vole?

9. Surita saves Rs 400 from ler salary, If this is 10% of her salary. What is het salary?

10. A locul cricket team played 20 matches in one season. It won 25% of them. How many
matches did they win?

7.4.3 Ratios to Percents
Sometimes, paris are riven (o us in the form of ratios and we need o convert those Lo
percentages, Consider the following examiple;

Example 14
Reena’s mother said, to make idliy, you must take two parts rice and one part urad dal. What

percentage of such a mixture would be rice and what percentage would be urad daf?
Solution . . .

Tn terms of ratio we would write this as Rice: Urad dal 2 1.

Now, 2 +1=3 is the total of dll parts, Thisnmnsg-part is rice and i part is prad dal.

. . 2. 2
Then, percentage of rice would be 3 =100 % = -%— 66 i
1 100 i
Percentage of wrad dul would be 3 =100 %% = = =33 = 3 .

Example 15

I Rs 250 is to be divided amongst Rahil, Rayees and Raman, so that Rahil gets two parts,
Rayees three parts and Raman five purts, How much money will esch get? What will it
be in percentages?

Solution
The parts which the three boys are getiing can be written in ferms of ratios ns 2: 3: 3, Total of
theparts is2 +3 = 5= 0.

v



Amounts received by each Percentages of money for each

%> Rs 250 =Rs 50 Rauhil geh%-:lﬂﬂ‘ﬁiﬁ?ﬂ%
1—-3[] % Rs250=Rs 75 Rayees gels -]% * 100 % =30 %
5 . Py — i -. 5: [/ — '

-1—6?5 Rs 250 =Rs 125 Raman gets 0" 100 9= 150 %

TRY THESE

1. Divide 15 sweais between Babloo and Tipu so thut they gel
20 % and 80 % of them respectively.
2. Tangles of a triarigle are in the ratio 2: 3: 4, Find the value of

7.4.4 Increase or Decrease as Per Cent

There are times when we need to know the increase or decrease in a certain quantity 8s
percentage. For example, if the population of a state increased from 5,350,000 1o 6.05.000.
Then the increase in population can be undersiood betler if we suy, the population increased
by 10 %.

How do we convert the increass or decrsase in a quantity as a percenlage of the initial
amount? Consider the following example,

Example 16

A school team wan 6 games this year against 4 games won last vear. What is the pereont

ncreuse?

Solution

The increase in the number of wins (or amount of change) =6 -4 =2,

e 0

_increase in the number of wins
original in mumber of wins

B —

Percentage increase =

2
=[00=—=100=50
4



Example 17
The number of illiterate persons in a country decreased from 130 lakhs o 100 lakhs in 10

years, What is the pereentage of decrease?
Solution
Original amount = the number of illiterate persons nitinlly = 150 lakhs,

Amount of change = decrease in the number of illiterate persons = 150 100 = 50 lakhs.
Therefore, the percentage of decrease

_ mount of change oo S0 o0 oo
ariginsl amount l:ﬂ 3

7.5 Prices Related To An [tem Or Buying And Selling

1 bought it for T600

and will sell it forT610

The buymg price of any item 18 known as its cosl pm.c It is written in short as CP.
The price at which you sell is known as the selling price or in short SP.

‘What would vou say is better. to vou sell the item at a lower price. same price or higher price
than your buying price? You can decide whether the sale was profitable or not depending on
the C'P and SP. If CP < SP then vou made a profit= SP - CP.
If CP=SP then you are in & no profit no logs situation.
If CP > SP then you have a logs —CP — SP.
Letus try to interpret the statements related 1o prices of items.

<= A toy bought for Rs 72 is sold at Rs 80,
e % A T-shirt hought for Rs 120 is sold at Rs 100.
< A eyele bought for Rs 800 is sold for Rs 940,

Let us cansider the frst slatement.




The buying price (or CP) is Rs 72 and the selling price (or SP) is Rs 80, This means SP is
maore than CP. Hence profil made =SP - CP=Rs30-Rs72=Rs 8
Now try mterpreting the remaining statements in similar way.

7.5.1 Profit or Loss as a Percentage

The profit or loss can be converted 1o o percentage. Tt iz always caloulated on the CP.
For the sbove examples, we can find the profit % or loss %.

Let us consider the example related to the toy. We have CP'= Rs 72, 8P = Rs 80, Profit=
Rs 8, To find the percentage of profit, Nelin and Sakib have used the following methods.

Nehia does it this way ‘Sakib does it this way
Profit per cent J’;ﬁlwwﬂb f; =100 On Rs 72 the profit is Rs 8
1 ! |
=yttt OnRs 100, pofit = == <100
= 11%~ﬁﬂﬁ.mﬁlpm -——'j"j.;ﬁ :

Thus, the profit is Rs § and per cent is 11 %

Similarly you can find the loss percent in the second situation. Heve, CP = Rs 120,
SP = Rs 100,
Theretore, Loss=Rs 120 - Rs 100 =Rs 20

S O Rs 120, the loss is Rs 20
Loss per cent = Eklﬂﬂ So on Rs 100, the 10ss
=E“W“ =
50 2 Thus. | cent i lt'iE
- =15 U, oS per centis 10

3 3

Ty the last case.
Now we see that given any two out of the three quantities related to prices that is. CF, SP.
amount of Profit or Loss or their percentuage, we can find the rest.

Exumple |8
The cost of # flower vase 1s Rs 120, If the shopkeeper sells if al a loss af 10 %, find the price
‘at wihich it is-sold.

S



Solution

We are given thal CP =Ks 120 and Loss per cent = 1. We have (o find the SP.

Arvind does it like this
Lass of 10 % means if CP is Rz 100,
Loss is Rs 10
Therefore, SP would be
Res(100- 10) =Rs 90
When CP 1s Rs 100, SP is Rs 90.
Therefore, if CP were R5 120 then

a0 .
P= ——x 20 =Hs |08
8 100 | |

Example |9

Sameena does it like this
Loss is 10 % of the cost price
= 10% of Rs 120

o
= ] 20=R512
| 0
Theretore
SP=CF - L&ss
=Rs 120 - Rs 12=Hs 108

Thus, by both methods we get the
5P as Rs 108,

Selling price of a toy car is Rs 540, If the profit made by shopkeeper is 20 %, what i3 the cost

price of this toy?

Solution

We are given that SP = Rs 540 and the Profit = 20 %. We need to find the CP.

Meena does it like this
20 % profit will mean if CP 15 Rs 100,
profit 15 Rs 20
Therefore, SP =100 +20 = 120
Now. when SP isRs 120,
then CP is Rs 100,
Therefore, when SP i5 Rs 540, then

10a :
CP= —« 540 =Rs 450
120

Nayeem does it like this
Profit=20 % of CP and SP = CP + Profit
So, 340=CP + 20 % of CP
=GP+ -EEP—:.:CP= []-r-l}CP

100 5

= g—CP Therefore; 340 “% =CP

e Rs 450 = CF

Thus, by both methods, the cost price is Rs 450.

1. A shopkesper bought a chait for Rs 375 and sold it for Rs 400, Find the gain percentage.
2, Cost of an item is Rs 50. It was sold with a profit 12 %. Find the selling price.

3. Anarticle was sold for Rs 250 with & profit of 5 %, What was its cost price?

4. An item was sold for Rs 540 ata loss of 5 %, What was its cost price?

w



7.4 Charge Given on Borrowed Money or Simple Interest

Veeni said that they were going to buy a new scooter. Vicky asked her whether they had
money to buy it.  Veena said her father was going to take a loan from s bank. The money you
borrow 18 known as sum borrowed or principal.

This meney would be used by the borrower for some time before it is returned. For keeping
this money for some tme the borrower has 1o pay some-extra money 1o the banlk. This 18
known as Interest.

You cun find the amount you have o pay at the end of the year by adding the sum borrowed
and the interest. That is, Amount = Principal + Interest .

Intevest is generally given in per cent for a period of one year. t is written as say 10 % per
vear or per annum or in short as 10 % p.a. (per anoum).

10 % p.a. means on every Rs 100 borrowed, Rs 10 is the interest you have to pay for one
year. Let us take an example and see how it works.

Example 20 _
Asifa takes a loan of Rs 5.000 at 15 %y per veur as rate of interest. Find the interest she has to
pay al end of one vedr.

Solution
The sum borrowed = Rs 3,000, Rate of interest = 15% per year.
This means if Rs 100 is borrowed, she has Lo pay Rs 15 as interest for one year. If she has
borrowed Rs 5,000, then the interest she has to pay forone year
= Ita?d = 5000=Rs750
So, #l the end of the year she las to give an amourit of Re 5,000 +Rs 750= Rs 5,730,
We can wrile o general relation to find interest for one year. Take P as the principal or sum
and R "o as Rate per cent per annum.

Now on every Rs 100 borrowed, the interest paid is Rs R

Thetefore, on Rs B borrowed, fhe intesest paid fot one yearwould e —os == 0

100 100 °

7.6.1  Interest for Multiple Years

Il the amount is baitowed for imore than one year the interest i calalated for thie period the
money is kept for. For exawple, if Asifa returns the money at the end of twe years and the
rate of interest is the same then she would have to pay twice the nterest i.2.. Rs 750 for the
first year and R T30 for the second. This way of caleulating interest where principal is not
changed is known as simple interest . As the number of years increnge the interest ulso
increases. For Rs 100 borrowed for 3 years at 18%, the imiersst to be paid at the end of 3
years 18 |8+ 18+ 18 =3 x18=Rs 534.
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We can find the general form for simple interest for more than ane vear.
We know that on a principal of Rs P at R % rate of interest per vear, the interest paid for one
. Therefore, interest £ paid for T years would be

TxRxP PxRxT PRT

= or -
100 100 100
And amount you have 1o pay at the end of T years is 4 =P +1

TRY THESE

L. Rs 10, 000 i5 invested at § %4 interest rale p.a. Find the interest at the end
ol ope year,

aris
AT

2. Re 3, S00 is givon &t 7 % p.a. tate of interest, Find the interest which will
he recieved at the end of two years,

3. Rs 6, 050 is borrowed 406.5 % rate of interest p.a. Find the interest and
the amount to paid at the end of 3 years,

4. Rs 700005 borrowed at 3.5 % rate of interest p.a. borrowed for 2 years.
Find the amount 16 be paid at the end of the second yeur

Jusl as in (he case of prices related {o items, if you are given any two of the three quantitiss in

the relation 7x PxTxR Jyou could find the remaining guantity,
Example 21
If Mohan pays an mterest of Rs 750 for 2 years on a sum of Rs 4,500, find the rale of
interest.

Solution 1 Solution 2

o PxTR “For 2 yeurs, interest paid is Ra 750

100 o Mmmfwl?wmmmmﬂm@=m3?5
Therefore, 750 = 4500x2% R 2
Theeefore, 150=——20——" OnRs4, 500, interest paid is Rs 375
750 Therefore, on Rs wm rate of interest paid
=R _ 375x100 _ |
453& —_— E‘.-—" o

1 4500 3
Therefore, Rate = BE%

® o



1.

3.

6.

1. You have Rs 2, 400 in your account and the interest rate is S %, After
liow many vears would you eam Rs 240 a5 interest.

2. On a certain sum the interest paid after 3 years is Rs 450 at 5 % rate of
ittterest perannum, Find the sum.

Exercise 7.3

Tell what is the profitor loss i the following trnsactions. Also find profit per cent or
loss per cent in each case,

(a) Gardening shears bought for? 250 and sold forT325,

(b) A refrigerater bought for® 12,000 and sold at ¥ 13,500.

(e} A cupbourd bought for T2 500 and sold wt T 3.000.

(d) A skirt bought for ¥ 250 und sold at T 150.

Convert each purt of the rutio o percentage:
(ay 3:1 (by 2:3:5 ey 14 (dy 1:2:5

‘The population of a city decreased from 25,000 10 24.500. Find the percentage
decrease.

Arun bought a car for T 3.50,000. The next vear, the price went upto
2 3,70,000. What was the Percentage of price increase?

Ebuy a TV fior 2 10,000 and sell it a a profitof 20%. How much money do'l get for
i?

Juhi sells a washing muchine for T 13,500, She loses 209 in the bargain. What wis
the price at which she bought n?

(1) Chalkecontams caleiumy, carbon and oxyzen mn the mtio 10:3:12 Find the percentage
of carbon m chalk.

(i) IFinastick of chalk, carbon is 3g, what is the weight of the chalk stick?

Anju buys & book or ¥ 275 and sells ivat aloss of 13%. How much does she sell

it far?

Find thee amount 1o be paid ul the end of 3 years in cuch case:

{a) Principal =T 1 2004t 12% p.y, (by Principal =T 7,500 41 5% p.a.




10,
1L

What rate gives T 280 as interest on @ sum of 36,000 in 2 years?

1f Meena gives an inferest of 245 for one yeur at 9% rate p.a.. What is the sum she

lws borrowed?

12. Aamina got a loy from the market of Rs, 340 and she sell it to her friend for Rs 450,

7.

How much did she gam and what percent.

What Have We Discussed

We are often required to compare iwo quantities inour daily life. They may be heights,
weights, salaries, murks cte,

While comparing heights of two persons with heights 50 ¢mand 75 cm, we wrile il
as the ratio 150 :75 or2: 1.

Two ratios can be compured by converting them to like fractions. If the two fractions
are equal. we say the two given ratios are equivalent,

IF two ratios are equivalent then the four quantities are said 1o be th proportion. For
exarnple. the ratios 8 : 2 and 16 : 4 are equivalent therefore 8. 2. 16 and 4 are in
propartion.

A wiy of comparing quantities is percentage. Percentiges are numerators of fructions
with denominator (M) Per cent means per hundred.

For example 82% marks means 82 marks out of hundred.

Fractions can be converted 1o percentages and vice-versa.
11 73 3
Forexample, —=-—x100% whereas, 75% =——=—
SRS 3 =N Wareny 100 4

Decimals too cun be converted to percentages and vice-versa.

For example. 0.25=0.25 x 100% = =25%

Percentages are widely used in our daily life,

{a) We have learnt 1o find exact number when teertain per cent of the total quantity
15 given.

(b) When parts of a quantity ate given to us as ratios, we have seen how o convert
them o percentages.

fc) Theinerease or decrease na certain quantity can also be expressed as percentage,

(d) The profitor loss incurred ina certain transaction can be expressed in terms of
percentuges,

ey While computing interest on an amount Borrowed, the rate of intérestis given in
terms of per cents. Forexample, T 800 borrowed for 3 years at 12% per annum.
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Rational
Number

Chapter 8

8.1 Introduction

You began vour study of numbers by counting objects around you. The numbers used for
this purpose were called counting numbers or natural sumbers, They are 1, 2. 3.4, ... By
including 0 lo natural numbers, we got the whele numbers, 1.e., 0, 1,2, 3, ... The negatives
of ratural numbers were then pul togeiher with whole numbers to make up integers.
Integersure.... - 3,-2.-1,0,1,2,3, ... We, thus, extended the humber system, from
natural numbers to whole nunibers and from whole numbers to integers.

. ’ numerator
Youwere alap introduced (o fraelions, Thest are nuibers of the form ——

denominator
where the numerator is either 0 dr 4 positive integer and the denominator, a positive
interer. You compired two [ractions, found their equivalent forms und studied ull the four
basic operations of addition. subtraction. multiplication and division on them.

In this Chapter, we shall extend the number system further. We shall introduce the
concept of rational numbers alongwith their addition, sublraction, multiplication and
division apesrations.

8.2 Need For Rational Numbers

Earlier, we have seen how integers could be used Lo denote opposite situations mvolving
nurbers. For example, if the distanesof 3 km w the right of a place was denoted by 3,
then the distance of 5 km to the left of the same place could be denoted by - 5 . If a profit
of Rs 150 was represented by 150 then a loss of Rs 100 could be written as — 100,

&



There are many sifuations similar (o the above situations that myvolve fractienal numbers,

You can represent a distance of 750 m above sea level aa% ke, Can we represent 750 m

Selow sea tevelin kni? Canwo tenote the distence of %km below ses level by-‘f' 2 We

can see %ﬂé-is neither in inleger, nor a [ractional number. We need to extend our number

system to include such numbers.

8.3 What are Rational Numbers?

The waord “rational’ arises from the term “ratio’. You know that a ratio like 3: 2 can also
be writtun-as% . Hete, 3 and 2 are natural numbers,

Similarly, the ratio of two integers pand ¢ (g= 0), Le., po ¢ can be wiitten in the form
L This is the form m which rational numbers are expressed.
A vational samiber is defined wv o onpumber that can be

expressed in the from 2 \where p and q are integers and g=0.
q

Thus. % i 2 rational mimber, Here. p =4 &nd g =5.
Is —* also a rationsl number? Yes, becuse p =~ 3and g = 4

aTe mlegers.
< You have seen many fractions like %,%.1% ele, All

fractions are rational numbers.
Can you say why?

Haow aboirt the decimal numbers like 0.5, 2.3, #te.? Fach of
stich numbers can be wrillen as an ordinary {raction and, hence,

are rationsl numbers. For example, 0.5 = ﬁi 0333 = E ete.

1000
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FRY THESE

1. 15 {he number % rational? Think dbout it.
2. List ten tational numbers,

Numerator and Denominator

In ﬁ . the integer pis the numerator, and the integer @ (= 0) is the denominator.
q

-3
Thus, in EL the numerator is — 3 and the denominator is 7.

Mention five rational numbers ench of whose

() Numerator 15 a negative integer and denominator is a positive integer.
(b) Numeraiot is & positive integet and dencminator is & negative integer.
() Nummerator and denominator both re negative integers.

(d) Numerntor and denominator both are positive mregers.

4 Are Integers also rational numbers!
Any integer can be thought of as 8 rational number. For example. the integer — 3 is a rational

nmbEE, begauRe You can wite it aﬁ_—i— . The infegei 0 &4 also be wiitten 45 0 = gnr% .
Hetice, it is also a rational nuraber:
Thus, rational numbers include integers and fractions.

Equivalent rational nombers

A rational number ean be written with different numerators and denominators. For example,
5

consider the rational number S

e e ; 4

2 2%2 7Y Weseothat— isthe Sameas—

3 3x2 b ' 3 - 6

2 (2)x6s) 10 o2 10
Alsa, 3" 31(_5).: __IS-Su T is alsp the smnens-_l—j.

S




2 _ 4 10

L T T

equivalent to each other.
10 -10 ..

-Aga.m.__.lgs s (How')

= Such rutional numbers that are equal to each other are smd 1o be

By mudriplyving the manerator and denominator of a rational number by the same non zero

integer, we obiain anether rational nuimber equivalent to the given rational number. This is

exactly like obtaining equivalént fraction.

Just as multiplication, the division ol the numerator and denominator by the same non zero
integer, also gives squivalent rational numbers. For example,

10 _10+(5) -2 =12 _=1Z¢l2_ =1
-15  -15#(-3 3 ' 24 24t12 2
=22 -10_ 10
R - _._ - . I
We write 3 as 3715 £ 15 ¢le.

8.4 Positive And Negative Rational Numbers

Consider the rational number % Both the

numeratorand denomingtor of this number are
positive integers. Such a rutiotial pumber is called

352

a positive rational mumber. So. 25" efc. are

positive rational number.

=5
The numerator of T I8 4 megative integer,

wheteas the denominator is & positive integer. Such a rational tiumber is called a negative

rational number. So, = % i

1. 15 3 a positive rational number?

2. List five more rational numbers.

R

“Is .§. a negative rational number? We know that— =

=3

R’
-3X -1

~— etc. are negative rational numbers,

negative rational mumber. So, _2 is @ negative tational number.

Similarly, & _'5_ 2 etc. are all negative rational numbers, Note that their numerators

ate positive and their denominators negative.
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i The number () is neither a positive nar a
negative rational number,

Which of these are négative rational numbers?

< Whan ahnm:i ?
=

axen 3 ([N @F GES M0 G o

\ ] ; Iy i: T
Yﬁfﬂ\ﬂﬂﬁﬂ‘-um_s SKED s So,

-:%- is 4 positive rational number,

=2 =5
Thus, 53 elc. are positive numbets.

g 5 Rational Numbers On A Number Ling

You know how to represent integers on a number line. Let us draw one such number line.

&

W

I
.
WS
]
LR
=
—
ra+
e
g

The points to the right of 0 are denoted by + sign and are positive integers. The points to
the lefi of 0 are denoted by - sign and sre negative integers.

Representation of fractions on a number ling is also known to vou.

Let us see how tite rational numbers can be represented on a number line.

Let us represent the number -% on the nmumber line.

As done in the case of pusiﬁw: integers, the positive rational numbers would be marked on
the right of 0 and the negative rational numbers would be marked on the lefl of 0.

To which side of 0 will you mmk—% 7 Being a negative rational number, it would be
marked 10 the left of 0.
You know that while marking integers on thie number line, successive integers are mutked

at equal imtervels. Also, from 0, the pair 1 and 1 is equidistant, So are the pairs 2 and
-2, 3and -3,

S



In the same way, the rational numbers % and —-Il wonld be al equal distance from 0. We

know how to mark the rational numhar--;- It is marked at a poist which is half the distance

bepween 0 and 1. So, % would be marked ata point half ihe distance between 0 and 1.

Ll

W

ot

We know how to mark % on the number ling. Tt is marksd on the right of 0 and liés
haliway between 1 and 2. Let us now mark % on the number line. It hes on the left of 0
and is al the same distance as % from 0.

In decreasing order. we have, — - 2 (=- 1} —= *-—{- 2). This shows that *3" lies

2 2
between ~1 and -2, Thus, % lies between —1and -2,

~

L

4y A D a9 Gy 1 2., 3 A
= |- = ==[-]) = —-= =—— — =l — —= 2
=35 -7
Maﬂr. and —— in a sirmilar way,

2
Similarly. % is Lo the lefl of zero and at the sume distance from zero as é is 1o thie right

So as done above, _3:. can he represented on the number line. Once we kmow how to

. . . 2
represent —; on the number line, we can £0 on representing - E' —%, - g and soon. All

ather rational numbers with different denominators can be represented in a similar way.

8.6 Rational Nombers in Standard Form

Observe the rational numbers

Q v

F
- e
§'7'11
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The denominators of these rational numbers sre positive integers and 1 is the only
commeon factor between the mimerators and denontinators. Further, the negative sign
occurs only i the numerstor.

Such rational numbers are said to be n standard form.

A rattonal number 15 said o be in the standard form if its denominator is a positive
integer and the numeraror and denominator have no common factor ather than 1.

Il & rational number is not in the standard form. then it can be reduced to the standurd
form,

Recall that for reducing fractions to their lowest forms, we divided the numerator and the
denominator of the fraction by the same non zero positive integer, We shall use the same
methad for reducing rationsl numbers to their standard form.

Exumple 1
Reduce :% to the standard form.

Solution

Webave, ~ 35 Z45#3_ -I5 _ -15+5_ 3
U 30 T 30%3 0 100 1045 2

We had to divide twice. First time by 3 and then by 3. This could also be done as

-45  -45%15
30 30415

.
2

In this example, note that 13 is the HCF of 45 and 30,

Thus. to reduce the rationdl number to its standard form, we divide its numerator and
denominator by their HCF ignoring the negative sign, if any. (The reason for ignoring the
negative sign will be studied in Higher Classes)

1t there is negative gign in the denominator, divide by *~HCF’.

Exumple 2
Reduce Lo standard form;
o 36 iy -

S




Solution
(1y  The HCF of 36 and 24 14 12,
Thus. its standard form would be abtained by dividing by —12.
36 36 +(12) = 3
-h4. 24'!' t'l?-;l 2

(i)  The HOF of 3 and 15 is 3.

e () 1 Find thic standtd form of
Y -15 -15%(-3) 5 mi—i m:,'}'-i—

8.7 Comparison (4 Rational Numbers

We know how to compare two integers or two {ractions and tell whicli is smaller or which
is greater amony them. Let us now see how we ¢an conpare two rational nunibers,

< Two positive rational numbers, like -;-:'- ﬂn{l; can be compared as sludied edrlier in
the case of fractions. |

< Ankita compared two negative rational numbers -%— and --é using numiber line. She

‘knew that the integer which was on the right side of the other integer, was the
grealer integer.

For example, 5 is 1o the right of 2 on the number ling and 5 > 2. The integer - 275 on
the right of - 5 on the number line and - 2> -3,
She uged this methed for rational numbers also. She knew how 1o murk rational

numbess on the number line. She marked -% and -% as follows:

~




I1as she correctly marked the two points? How and why did she convert — — o

-iﬁand—l’ta——- ?Shewnndihat—l i5 to the right. f——l- Thm..—-:—é of

10 5 1 5 5 2
1 13

-
2 3

3 2 . 1 1
Can you compare — —and - =7 —and - =7
I 4 3 03 5

We kniow Fois oiir study of fictiony mm% < J_; . And whiat did Ankitu get for

2 % ahd _*; 7 Was it not exactly the opposite?

.. 1., 1 1

Al find that, L >3 fup —= <2,

Youw ﬁudlm.z bu 5 R
Duynuuhs&nfelhesamefnr—E——and—--—'i‘

Ankita remembered that in integers she had studied 4 >3, but -4 < -3, 5> 2 but
—5<2eie.

% The case of pairs of negdtive rational numbers is simiilar. To compire two
negative rational numbers, we conpare them ignoring their negative signs and
then reverse the order.

7
For example, to compa —-;f and — g we first nﬁmFﬂm — and

¥ - . =35
Weust —< = mdcﬁu_&ludaﬂlm--—:v-—.
Egﬂts 3 3 3

Take live more such pairs and compare thei,

MH'U!

3 2. 4. 3.
Which is greater = m'—??. - i_ur—_i"‘?-
% Companson of a negative and a positive rationsl number is obvious. A
negative rattonal number is to the left of zero whereas a positive rational
number is to the right of zero on a number line. Sa, 4 negative rational number
will always be less than a positive rational number,
2 1

Thug; — =< —.
T 2

# To compare rational numbers :? and % reduce them to their standard

forms and then compure them.
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Do — nd —— represent the same rationsl number?

_Ax(4) _-16  -16_-16+-4 -4
*9 “ax{-4) 36 36 364+ -4 -9

Solunion: Yes, because —

.8 Rational Numbers Between Two Rational Numbers

Ruksana wanted 1o count the whole numbers between 3 and 10. From her sarlier classes,
she knew there would be exactly 6 whole nunibers betwegen 3 and 10, Similarly, she
wianted to know the totdl number of integers between - 3 and 3. The inlegers between - 3
and 3 are - 2, -1, 0, 1, 2. Thus, there are exactly 3 integers between - 3 .and 3.

Are there any intsgers between — 3 and — 27 No, there is no inleger between — 3 and — 2.
Berween two successive integers the number of integers is 0.

Thus, we find that numbers of integers between two integers are limited (finite). Will the
same happen in the case of miional numbers also?
=3 =1

Ruksana took two rational oumbers — 5 tnd 7

She converted them to rational oumbets with same denominators,
So he it _‘1. = 2
5 15 15

We huve jﬁ_s{_{j-:-j ,-'_S{j {j{_*‘_ﬁ{;l

15 15 |§ 1§ 15 5 15 15§ 15 3

8' =¥ =§ -3 -1
157 15 15 5 3'
-8 =¥ =6 T 3 1
Are the numbr..'m— 515 the only rational numbers betwesn -Egﬂd *E?
- “3_-18 -8~
We have J=-l—'ld—"—~—l~ﬁ

And <1 de,—<—1- <=
30 30 3{:- 5 30 15

-3 A% - 3 -7 '6 -l
5 50 B T
5 30 15 3

Henee

Sowe could find one more rational number herween ~5— and ;—

S v



By using this method, vou can insert as muny rational numbers as vou want betweesn two
rational numbers,

v, 333001 =140 =50
i 5 5430 150 03 3250 150

We get 39 rational numbers
[:_ B:ﬂ =3 1:[ between -9 — and — 1.: between
150" 150 15{} 15"3
gmd -;—.Yuu will find thit the 1ist is unending .
_-'8_

Can you Hst five rational numbers between _Tsmd T'?

We can find unlimited number of ravional numbers berween anv iweo rationa! numbers.
Example 4
List three rational numbers betwesn — 2 and - 1.

Solution
Let us write — | and — 2 as rational numbers with denominator 5. (Why?)

We have, —1=§md_g.:‘_m
3 5
SD_—m —_-9{—_3{—_? '_—_ﬁciar—l-:_—-ifsc—z #5{—1
5 5 5 5 5 3 5
L _ | -9 -8 -7
The three rational numbers betwesn — 2 and - | would be, — —5- ?-
{‘{mmmkcm}r&ucﬁd’f_g = —?? ;ﬁ}

Exercise 5
Write four more numbers in followng pattern:

4 =25 =4
6 97127

S



Solution

We have,
=2 _—bx2 -3 -1x3 -4 -1x4
6 3x2°9 323712 3:4

- 1x]

. -2 =23 =]%3 -3 =Jx4g
3x]

"3x2 6 ' 3x3 9 3x4

=L
3

Thus. we observe 4 pattern in these numbers,

P GO b WOl B e

Exercise 8.1

1. List five rational numbers between:

(-1and0  (-2end-1 () 2 an:f— 'EM%::rﬂ‘—;:

2. Write four more rational nunibers in each of the following puttems:

=6—F =42 L S1=2 =3
“}_5 E E —E{i (11]-_'¢1 E.E....
1 2 3 4 2 2 4 6
T " (. L ) e e T [ -
I a7 Ty, W3 3659
3. Give four rutionyl munbers squivalent to:
0 (i) —3 (i) g

4, Draw the number line and represent the following rafional numbers on it:

o iy =3 i 7
(1) 2 (1) 3 {ii1) = (iv) .

v



5, The points P, Q, R, §, T, U, A and B on the number line are such that, TR = RS = SIJ and
AP=P0 =QB. Name tht ratmna] mmibers represented by P, O, R and 8,

E

USRT  APQB

—4 3 -2 -1 0 1 2 3 4

.
L

6. Which of the following pairs represent the same rational number?

< =T, 3 113 2
[ - — o Sy _m{:] -
Ogy=; @3 —zs () —gend 3
-3 =12 ) ]
(iv) 3 und 30 (v ]-—nﬂd-—mw {iv) Emd-—-g
ity — > a2

7. Rewrite the following rational numbers in the simplest form:

-3 25 LA . -8
{1]—5' ﬁﬂE fﬂi)ﬁ fl.‘!’} 10

8. Fill in the boxes with correct symbol out of =<, and =.

5 2 o —4 =5 -7 14
9 3 mlls @5l
v —8 -7 - 1 -1 o -3
W5 L7 R A =TE Ty
.. -
R0 — ==

9. Which is the greatesi in each of the following:

W25 =5 =4 =3 2
(1) ;.-Z- {11}_.—6 ,—3 (1i1) —4 — 3
o=k 1 5 i

—— L Ry gt S
75z 033735

S




10, Write the following rational mumbers in ascending order:

1 2 -4 =3 =3 <3
{}393 Lty

£.9 Operations on Rationals Nombers

=2 -
“’???

You know how to add, subtract, multiply and divide integers as well as [ractions. Let us now

study these basle operations on rational numbers,

8.9.1 Addition

7 =5
< Letus add two rational numbers with same denominators, say 5 3 and ar
We have [ 4 —5]

3 L3

On the number line, we have:

—ty e P e e e e N,
=3 =2 41 o« 1 2 3 ¥ 3 €& 1 B
3 3 3 3 3 3 3 3 3 3 3 3
. SR =N .

The digtance between two consecufive points s E Sou adding ?m 3 will mean, moving

to the left of %,nmking 5 jumips. Where do we reach? We reach at *2—
7 [-5] 2
S0, —-+|:—-]=-. ="

"3 3 3 .%..,l_:-‘.,_
Let ug now try this way: | L
7,45 7+639 2
3 3 3 3

N
We get the same answer, H, N

6, (2 3 (5

Find 3¢ T3 ¢ 777 inboth ways and check if you get the same answers.

-7.5
Similarly, —+= would be

§ 8
arWWllllillg
S 65 4 3 2o 012 3 4 s

8 & & 8 8 & 8 & 8 8§ & §& 8




What do vou get!

-7.5_ -7+5
Also, =~ +o= 3 =7 Are the two values same?

So, we find that while adding rattanal numbers with same denominators, we add the

numierators keeping the denonmindtors same.
-1 7 ~-l+=7 -4

G- - 5 5

< llow do we add rational numbers with different denominators? As in the case of
fractions, we first find the LCM of the two denominators. Then, we find the equivalent
rutions| numbers of the given rational numbers with this LCM as the denominator.

Then. add the two rational numbers.
3 !‘ e
-7 -2 - D
For example. letusudd — and —. T e S
. 5 3 “-‘“H_'JL'II;J.
LCM of' and 3 is 15, &
- — |h . %
g5 ST BTG |
5 15 3 15 ) |
7 (2) 21 (-10) 31 i R ARES
.-_ i = S - _ = -"'"".f . =S -
Thus, 5773 "5 Y15 15

Additive Inverse

What'r.ln]lhe,?*'? 3

-4 4  -4+4 4 -
el e - — +d'!\15'ﬂ-"'-"‘" || A




In the case of infegers, we call - 2 as the additive inverse of 2 und 2 as the additive inverse
_2

-4
For rational nimbers also, we call —.?‘ a6 the additive inverse of %mﬂ% a5 the additive

-4 ) | ; |
inverse of 7 Similarly, Tlﬁ the additive inverse of %.md —i— is the additive inverse of

- 5
What will be the additive inverse of —E { frgregion

I]’?

Example 6
Yasir walks % km from a place P, towards east and then from there I'.';' km towards west.
“Where will he be now from P?

Solution

Let us denote the distance travelled towards east by positive sign. So, the distances towards
west would be denoted by negative sign.

Thus, distance of Yasir from the pomni P wuuld be

2 - {11} 2X7 (-12)x3
JLI: J 7 -x'z!_+ 7X3

14-36_ 22 1
21 2] 21

S —— 3

=== ;

Since il 1s negalive, it means Sarwar 15 at a distance 1%1:}31 towards west of P.

§.9.2 Sublraction
Alina found the ditference of two rational numbers % and %in this way:

5 3 40-21 19
7 % 56 56
Maria knew that for two integers @ and b she could write a — -!: =at(-&)

5 3_5.¢3_1
She tried this for rational numbers also and found, 5~ ¢ =5 ¢ T

v




Both nhmhmd the same difference.
Try to fin d =5 11 —-g— in both ways. Did you get the sume answer?

S0, we say while subtracting two rational numhers, we add the additive inverse of the
rafional munber that is being subtracted, o the ather rational number.

2 4 5 14 5 14 5 (-14)
Thus, |==2—==——==4additiv =2 0N
us 13 T 3+a:s1 cmvcm:afj S
=-_1T_._l£
13 15
Whiat will be =— l 5}*
716
2 [=5] 2 2 5 47 .5
=2 =S addi =S3l=" =1
3 [ ﬁ] 7 tive (nverse af[ ] T-+E 0 142_
8.93 Multiplication
Let iis multiply the rational number _TE by 2, i.e., we find '_?33:2
On the number line, it will mean two jumps nf% to the lefi.
S 5 A4 23 2 L0, 1 2 3
5 5 S5 5 5 5 35 5 5 5

—3 _—3x2 -6

%2 ==
5 5 5
‘We arrive at the same rational number.
-4 - =6 F L )
Find X x3, ¥y ¥4 using both ways, What do you ohserve?

So, we find that while multiplying a rational humber by o positive integer. we multiply the
numerator by that integer, keeping the denominator unchanged.

Let us now multiply a rational number by a negative integer,
-_I-g (—5)= —"ZK['_SJ _10
9 9 9

S




=5
Remember, - 5 can he wmtm-as-T

= =2, -5_10_-2x(-5)
“ g T K]

o i oa JKE2) =6
Simularly, ﬁ-’{ 2] txi 11

Based on these observations, we [ind thal, _T? %* _Ei ? = _5—?

So, as we did in the case of [racuions, we muliiply two rattonal numbers in the following
e . . .

Step 1 Multiply the numerator of the two rational numbers,

Step I Multiply the denaminators of the two rational numlbers,

Result of Step |
Result of Step 2

-3 2_-3%2_=6
BT BT T T

Al j:‘*g: "53('9}=§
Og 7 &x7 56

Step 3 Write the product as

8.9.4 Division
: - S
We have studhed reciprocals of a fraction earlier. What is the reciprocal of %“.’ It will be- %

We have extended this idea of recipmcala 1o mﬁmaal numbers alm

Themmalnf—?%wm be- iu, ) thatﬂfa—muldbe T‘




Product of reciproculs

The product of & rational number with its reciprocal is always |
For example, —— [:;’ﬁiitﬁﬁ?ilﬂf = ]

Try some more ump_}m and confirm this observation

Samriti  divided a rational numbar % by another ratonal number %aa,
4 -5 4 7  -28
—_—f— o Y — = —
9 7T 9 -5 45

She used the 1dea of rci.:lpmcnl as done 1n fractions.
Anil first divided 3 by 3 and got 2%

Eot 35
-5 -28

- P
Tie fmally said 0 7 " a3 - TMow did he get that?

He divided them as fractions, 1gnonny the negative sign and then put the negative sign in the
value so obtained.

13
Both of them got the same value —— Try dividing ﬁ}' — l:rulh ways &nd see if vou gei

the same answer.

This shows, 1o divide one rational number by the other rational numbers we muliiply the
rational mumber by the reciprecal of the other.




Excrcise 8.2

1. Find the sum:
{iﬂ%+§ (v}‘l"___:.ﬂ'i_%} l‘ﬁ}:;+ﬂ
.f’r‘i_i'i"_lé-l-#% }‘ U ‘
2. Find ]
|

w47 iy [ =6 a8 [ =7
D23 Ya [zl] T [IEJ éh:?

U 11 A B
L T B

3. Find the product:
- -7 w3 vy =09
1.'_1}.-5" [T] {i.l}l—d?‘( 9) (ii1) R
EK -_2 1‘3 - i,__s
(i9) - [5] Ut o) r

S 0o



4. Find 1he value of*

S i =3, T DU
i) —4 = (1i) : +2 (i) 3 +(-3)
] A =2 ] —T =R

— i e W) — F—
(V) g 4 W B3 ) 1,2*[131

N
'{m]'IS ; [65]

What Have We Discussed ?

I,Am.:mhm*ﬂmcanhaexprﬁssediﬂmerhmﬁ,wimﬁpmdqmiut::gm und q £ 0, is
iq

called a rational number. The numbers :}%, %_,3 elc. are rational numbers.
2. All integers and fractions are rationu] numbers,

3. 10 the numerator and denomunator of @ raftional number are multiplied or divided by a non-
zero integer, we gel a rationy] number which is said to be squivalent 1o the given rational

number. For exampie =¥ 352 =6 g owe say_—ﬁ is the equivalent form of =2,
7 7x2 14 14 7
-0 —6+2 -3
Alsonote that — —=————=-——
14 14+2 7

4. Rational mmibers are classified as Positive and Negative rational numbers. When the
numérater and denominator, both, are positive integers, il is a positive rational number.
When either the numerator or the denominator is a negalive mieger, 11 18 & negative rational

number, For nmimple.% is a positive rational number whereas -_égis 4 negative rational
number.

5. The number 0 is neither & positive nor a negative rational number.

6. A rational number is said to be in the standard form if its denominator is a positive integer
and the numerator and denominator have no conunon factor other than 1.

S




Ths visnbers 13’—.%:;. i i il R,

7. There are unlimited number of rational mumbers between rwo rational numbers.

R Two rational numbers with the <ame depominator can be added by adding their
numerators, keeping the denominater same. Two rational numbers with different
denommators are added by first talang the LCM of the two denominators and then converting
both the rational numbers (o their equivalent forms having the LCM as the denominator. For

3_-ls, £=_w+g=§ Here, LOM of 3 and 8 is 24.

=N
example.— + ==
T3 8 24 24 4

9. While subtracting two rational numbers, we add the additive inverse of the rational number
to be subtracted to the other rational mimber.
: 7 2 7 2 7 .(=2)_2l4{(-6) 5
Thus,— - = = —+addilive inverse of = = = = =—,
8 3 3 aﬁdnwﬂnmﬂt! s =3 4 2

10, To multiply two ratonal numbers, we multiply their numerators and denominators

N . . ) . aduet of nurmerartors
separately, and write the product as o :
Y e product of denonunalors

11. To divide one rational mimber by the other non-zero number, we multiply the rational
number by the reciprocal of the other. Thus,
-7 4 =7 : 4 =7 3
-3—+E = * (rm1prucalnf§] = Rq =

-21
Z




Perimeter
and Area

Chapter g

9.1 Intreduction

In Class VL you bave already leamt penmeters of plane figures and areas of squares and
rectangles. Perimetar is the distance around a closed figure while area is the part of plane or
region oceupied by the closed ligure.

In this ¢lass, vou will learn sbout perimeters and areas of a few more plane figures.

9.2 Squares And Rectangles

Adil and Deeba made pictures. Adil made his picture on a reclangular sheet of length 60 cm
and breadth 20 em while Tdeeba made hers on a rectangular sheet of length 40 em and
breadth 35 cm. Both these pictures have to be separately framed and laminated. Who has to
pay more lor framing, il the cost of [ratming ia e 3,00 per em?

If the cost of lamination is Ks 2.00 per cm’, who has 1o pay more for Jamination?

For finding the cost of framing, we need to find perimeter and then multiply it by the rate for

framing. For finding the cost of lamination, we need 1o {ind area and then multiply it by the
rale for larmination.

TRY THESE

What would you need (o find, arca or perimeter, to answer the following?

1. How much space does a blackbodrd beeupy?
2 What is the length of & wire required to fence a rectangular flower bed?
3. What diztance would you cover by taking two rounds of & wiangular park”

4. How much plastic sheet do you need 1o cover a rectangular swimming pool?

Do you remebet,
Perimieter of a regular polygon = number of sides * length of one side
Perimeter of a square =4 = side



Penmmeter of a rectangle = 2= (/+ b) Area of arectangle = [ x b,
Area of a square = side ¥ side Safeena needed a square of side
4em for completing a collage, She had a rectangular sheel of
length 28 ¢m and breadth 21 em (Fig 9.1) . She cuts off a

square of side 4 em [rom the rectangular sheet. Her [riend saw the Fig 9.1
remainmg sheel (Fig 9.2) and asked Safeena, “Has the A ,

perimeter of the sheet increased or decreased now”™ I_J

Has the wtal length of side AD inereased alter cutting ofl the

siquare?

Has the area increased or decreased? .

Safesta cuts off one more square from the apposite side (Fig B Fig 9.2 C
9.3). A D
Will the perimeter of the remaining sheet increase further? |_]

Will the arsa increase or decrease further?

So, what can'we infer fom this?

It i5 clear that the increase of perimeler need nol lead to increase | T c
in area, B Fig 93

TRY THESE

1. Experimaent with several such shapes and cut-outs: You might find it

‘uselful to draw these shapes on squared sheets and compute Lheir aTTas

and perimefers.

You have seen thet increase in perimeter does not meun. that area will
2. Give two examples where the ared increases as the perimeter increases.
3. Give two examples where the area does not increase when perimeter

ngreases,

Example 1

A door-frame of dimnensions 3 m = 2 m is fixed on the wall off
dimension 10 m = 10 m. Find the total lubour charges for painting
the wall if the labour charges for painting 1 m” of the wall is

Rs2.50.
Solution .
Painting of the wall bas to be done excluding the area of the door. K
Area of the door=1= b 5 9.4
=3x2m’=6m’

Area of wall ineluding door = side * gide = 10 m = 10 m = 100 m*
Arca of wall excluding door = (100 - 6) m* =94 m?
Total labour charges for psinting the wall = Rs.2.50 = 94 = Rs 235

o0



Example 2
The area of a rectangular sheet is 500 em”, If the length of the sheet is
25 cm, what is 1ts width? Also find the perimeter of the rectangular sheet.

Sotution | |

Arca of the rectangular sheet = 500 em®

Length (/) =25 cm

Area of the rectangle 1 « b (where b =width of the shest)

Therefore, width b = Areg f'%ﬂ: 20 cm

Perimeter of sheet =2 » (/= b)=2 » (25 + 20) cm =90cm

So, the width of the rectangular sheet is 20cm and its perimeter is 90 em.

Exanmple 3
Anushka wants to fence the garden in front of

her house (Fig 9.5), on three sides with
lengths 20 m, 12 m and 12 m. Find the cost of
fencing at the rate of Rs 150 per metre.

v

Selution i
The length of the fence required 1s the penmeter Fig. 9.5
of the garden (excluding one side) which is

ciqual to 20 m+ 12m+ 12 m, i.e, 44 m. Cost of fancing Rs 150 = 44 =Rs 6,600,

Exnmple 4
A wire is in the shape of a square of side 10 ¢m. If the wire is rebenl into a rectangle of
lengih 12 em, find its breadth. Which encloses more area, the square or the rectangle?

Solution

Side of the square = 10em _
Length of the wire = Perimeter of the square = 4 # side =4 = |0cm =40 cm
Langth of the rectangle, [ = 12¢m. Lat b be the breadth of the rectangle,
Penimeter of tectangle = Length of wire = 40cm '

Perimeter of the rectangle =2 (I + b)

Thus; 40 =2(12 = b)

o= iu;‘i}f-b

Therefore, =20 - 12=8cm

The breadth of the rectangle 1s 8 cm.

Area of the square = (side)’

=10¢em ¥ 10 em= 1_[3[3.:111’_

Aren of the rectangle ={ = b

= [Zem * Sem = 96 em’

So, the square encloses more area even though its perimeter is the sarne as thut of the
rectangle.

S



Example §

The arca of a square and & rectangle are equal. If the side of the square is 40 cm and the
breadih of the rectangle i1s 25 em. find the length of the reclangte. Also, find the perimeter of
the rectangle. '
Solution
Area of square = (side)’
=40 e * 40 em = 1600 &nit*
Tt is given that,
The area of the rectangle = The area of the square
Area of the réctangle = 1600 em®, breadth of the rectangle = 25 con.
Area of the rectangle =1« b

or 1600 =/ x 25
or %T=f or [=064¢em

S0, the length of reclangle is 64 e,
Perimeter of the rectangle =2 (/ + )= 2 (64 +25) cm
=2 ¥ 89 cm=178 cm
So, the perimeter of the rectungle is 178 cm even though its ared is the samie as thut of the
SYUALE.

Exercise 9.1

1. The length and the besadth of a rectangular piece-of land are 500 tm wad 300 m
regpeetively. Find | -
(i) its area  (ii) the cost of the land, if | m® of the land costs Bs 10,000.

2. Find the drea of 4 square park whose pemimeter is 320 m.

3. Find the breadth of a rectungular plot of land. if its area is 440 m® and the length is
22 m. Also find its perimister.

4. The perimeter of a rectangular sheet is 100 cm. If the length is 35 cm. find its breadth,
Also [ind thearea:

5. The area of n square patk is the same as of a rectangular park. If the side of the square park
is 60 m and the length of the rectangular park 15 80 m. find the breadih of the rectangular
park.

6. A wire is in the shupe of a rectangle. Tts length is 40 cm und breadth is 22 cm. If the same
wire s rebent in the shape of a square, what will be the measure of each side. Also find
which shape encloses more area?

o0



7. The perimeter of a rectangle is 130 cm. Tf the breadth af the rectangle is 30 cm. find its
length. Also find the ured of the recrungle.

8. A door of length 2 m and breadth 1 is fitted in 5 wall.
The length of the wall is 4.5 m and the breadth is 3.6 m
(Fig 9.6). Find the cost of white washing the wsﬂl if the
rate of white washing the wall is Rs 20 per m*, D

Fig 9.6

9.2.1 Triangles as Parts of Rectangles

Take 5 rectangle of sides § cm and 5 cm. Cut the rectangle along its diagonal 10 get two
nangtes (Fig 9.7).

superpose one triangle on the other.

Are they exactly the same in size? __

Can you say that both the triangles are cqual inarea’ 5
Are the triangles congruent also? )
What is the area of each of these triangles?

You will find that sum of the areas of the two triangles is 9.7
the sarne as the drea of the rectangle. Both the riangles are equal in area. Fig 9.

Sem

The arca of each triangle = %[i‘\mu of the triangle) = y,
_ h 7
I | P
= —':3‘, (fi”; b.} _—__.{3 XG} s
=“"’f—zum \
Take 4 square of side 5 om and divide it into 4 triangles us shown Fig 9.8
(Fig 9.8).
Are the four riangles equal in area?

Are they congruent 1o each other? (Superpose the triangles to check).
What is the area of each tri&ngle" '

The area of each triangle = ——l‘mcaa of the sejuare )

-l{sulf,] =-{5:| em® =6.25cm?

.p
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922 Generalising for other Congruent Parts of Rectangles

A 2em B 4ecm D
A rectangle of length 6 em and breadth 4 cm is divided
into two parts as shown in the Fig (9.9), Trace the
rectangle on another paper and cut off the rectangle along g
EF w divide it 1ot two parts. <+
Superpose one part on the other, see if they muich, (You
may have 1o rotate them). B 4em F2emC

Fig 9.9

Are they congruent? The two parts are congrueny to each other. So. the area of one purt is
equal to the area of the other part.

Therefore, the area of each congrueat part ﬁ%t'ﬁu: ares of the rectangle)

-{%zfﬁx#}mf =12 cm’

93 AREA OF A PARALLELOGRAM

We come across many shapes other than squares and rectangles.

How will you find the area of a land which is & parallelogram in shape?
Let us find a method 1o get the ares of 4 parallelogram.

Can a parallelogram be converted into a retangle of equal area?

Drraw a parallelogram on a graph paper as shown in Fig 9.10(i). Cut out the parallelogram.
Draw 4 line from one vertex of the parallelogtam perpendicular to the opposile side
[Fig 9.10Gi)]. Cut out the triangle, Move the triangle to the other side of the parallelogram.

N By .

N
I
_i""
=TT
L
i i ]
|___
] ]
-
AWE N

P
" -——

(1) fiit)
Fig 9.10
‘What shape do you get? You get arectangle.
1s the area of the parallelogram equal to the area of the rectangle formed?
Yes, area of the parallelogram = area of the rectangle formed

S v



‘What are the length and the breadth of therectangle? 1 1 7 7 77 171 T 1

] s T n byt ! {1 |
We lind that the lﬂﬂgﬂlﬂfﬁlﬁ! mﬂlﬂﬂgiﬁ"fﬂﬂnﬂ& iiﬂqua'l_ U T 1 1 1 20 11 T B B
I

to the base of the parallelogram und the breadth of the 7 T K .ff:':"
rectangle is equal to the heighit of the parallelogram m *'Tr'* 0 1) O
(Fig .11 ). 0 2 G S OSE UO OOD B  £= 93 45
Now, Arsa of parallelogram = Arca of rectangle Ll S S S, L Ll
= length * breadth=/» b ..-m{”__w .....
But the length / and breadth b of the reetangle are 000 1008 108 D00 000 0 108 D08 0 111 0
exactly the base b and the height . respectivelyofthe [ 7 71 1 1T
e N
Thus, the area of patallelogram = base * height = b x . Fig 0.11
Any side of a parallelogram cun be chosen us base of the D C

parillelogram. The perpendicular dropped on that side from the opposite
vertex is knowi as height (altitude). In the parallelogram ABCD, DEis  hewht 4
a perpendiculario AB. Here AB isthe AL o

D * base and DE is the height of the Bl P
parllelogrim.
base - In this parallelogrom ABCD, BF is the
A 3 g pempendicular to apposite side AD. Here AD is the

base and BE 15 the height.

Consider the following parnllelograms { Fig 9.12)

Find the areas of the parallelograms by counting the squares enclosed within the figures and
also find the perimeters by measuring the sides.

B —




Complets the following table:

Parallelogram Base | Height Area Perimeter

(&) Sunils | 3 unils 5> 3= 15 units

{h)

(c)

(d)

fe)

(£

(2]

You will find thal all these parallelograms have equal areas bul different perimeters. Now
consider the following parallelogranss with sides 7 em and 5 cm ( Fig 9.13).

S
Lo
im'
| 3 ),
|33 b
Tim

Yie 9.13

Find the penimeter and area of each of these parallelograms. Analyse your results. You wall
find that these parallelograms have differcnt areas but equal perimeters.

This shows that te find the area of a parallslogram, you nead to know only the base and the
cormesponding height of the parsllelogram.

o



9.4 Arca of a Triangle
triangular-garden with-grass.

Diraw a sealene triangle on a piece of paper. Cut out the tnangle.
PMlace this triangle on another piece of paper and cul oul another

triarigle of the sanie size.
So now you have two sealens tmangles of the same size:
Are both the tnangles congruant?

Superpose one triangle on the other go that they match.
Y ou may have to rotate ong of the two toangles.

Now place both the triangles such that their corresponding
sides are joined (8 shown in Fig 9.14). Is the figure thus
formed o parallelogram? Compare the area of gach triangle
to the area of the parallelogram.

Compare thie base and height of the triangles with the base
and heigl of the parallelogram.

You will find that the sum of the areas of both the triangles
is equal to the area of the parallelogram. The base and the

Let us find a method to get the area ol a triangle.

A gardener wants o know the cost of covering the whole of a

In this case we need to know the arsa of the (riangular region,

F

Fig 9.14

height of the mangle are the'same as the hase and the height of the parallelogram,

respectively.
Area of each Lriangle= — (Area ol parallelogram)

hln—luir— ol |

(& = k) (or —- hﬁ. in short)

1. Try the above activity with differenit types of trisngles,

2, Tuke different paralielograms, Divide each of the parallelograms into
two triangles by cuiting along any of its diagonals. Are the trisngles
congrient?

(base » hieight) (Since area of a parallelogram = base * height)




In the figurs (Fig 9.15) ull the triangles are on
the base AB =6 om. What can you say abaut the
height of sach of the tnangles corresponding (o
the base AB?

Can we say all the triangles are equal in-area?
Yes.

Are the triangles congruent alse? No.

We conclude that all the congruent triangles are

nqmlinmhutﬂml:i&nslﬂseqnalmm Fig 9.15
need not be congruent.
~ Consider the obtuse-angled triangle ABC of base 6 em.
(Fig 9.16).
Tts height AD which is perpendicular from the vertex A is
outside the triangle.

Can you find the ured of the (nangle?

Iig 9.16

Example 6 _
One of the sides and the corresponding height of a parallelogram are 4cm and 3 ¢cm
respectively. Find the area of the parallelogram (Fig 9.17),

Solution

[}
Given that length of base (h) =4 em. height (h) =3 em 2 c'm:
Area of the parallelogram = b » § :
=deom % 3em=12 e’ 49;
Example 7
Find thie height *x" il the ared of the purdllelogram is 24 cm Fig 9.17

and tlie base is 4cm.
Solution
Areu of purallelogram=b x h
Therefore, 24 =4 = x (Fig 9.18)
24 _ i
or —=2x or x=06cm
h ]

So, the height of the parallelogram is 6 cm.

Fig 9.18

S v



Example 8

The twe sides of the parallelogrmm ABCD are 6om and 4em. The height corrasponding 1o the
base CD i8 3 em ( Fig 9.19). Find the

(i) area of the parallclogram. (i1) the height corresponding to the base AD.

Solution
(i)  Area of parallelogram = A = &
=Gem % 3em=18em’

(i) base (b) =4 cm, height =x
(say) A ——
Ares = 18 om” T
Area of parallelogram = b = x
18=4q xx g
18_, &
Therefore, r=45cm
Thus, the heiglit corresponding (o base AD 18 4.5 em. Fig 9.19
Example 9
Find the arsa of the following triangles ( Fig 9.20).

P

‘2em

o

Q S dom & |
(i) Fig 9.20 ()
Solution '
(i)  Arcaof triangle= % hh =% < QR % P$
=é x4 omx 2 em=4 om’
(i) Arﬁ.dt‘l_i'_ixngl,_ﬁ--;- bh = —l_; = MN * LO
» —;— *3em x 2 cm =13 ent’
Example 10
Find BC, if the ares of the triangle ABC is 36 cm” and the
height AD is 2 om (Fig 9.21).
Solution

Height = 3 cm, Area =36 em’
Aren of the triangle ABC = % bl

B —




o 36=%xhx3i;e;., 15=35;2=14c'm.
So. BC=XMom.
Example 11

In APOR, PR =8 am, QR —4 cmand PL = 5 em (Fig 9.22), Find:

(i} the area of the/A PQR (ii) QM
Solution
(i) QR = base =4 e¢m, PL = height =3 cm

Area ol the triangle POR = % bh

==—;- « dem * 5 em =10 cm?

(i) PR=base=Sem QM = height =
Area of tnangle = % “hxh

:;ﬂ 5

h="—= =15,

Exercise 9.2

1. Find the area of each of the following parallelograms:




2. Find the aréz of each of the lollowing triangles:

3eom

[ |
4 cm 3ecm 3emt
(a) () () ()

3. Find the missing values:

R T | 1638 on

I
5. PQRS is a parallelogram (Fig ©.23). QM is‘the height from Q
{o SR and QN is the height from Q 10 PS. IT'SR = 12¢cm and QM
= 7.6 cm Find: N%
(a) the arca of the parallelogram PQRS (b) ON, if PS= 8cm

6. DL and BM are the heights on sides AB and AD respectively D
of parallelogram ABCD (Fig 9.24). If the area of the :
paralielogram is 1470 cm’, AB =35 cm and AD = 49 em, find

the length of BM and DL. s

7. ABC is right angled at A (Fig 9.25), AD is perpendicular A rl = B
to BC. [fﬂH=5 cm. BC =13 em and AC =12¢m, Find the arca. Fig 9.24

ol ABC. Also find the Ieng_{h ol AD. A )

ﬁcm
1 b Y
B D 9om C

Fig 9.26

B —




8. AABC is isosceles with AB=AC= 7.5 cm and BC=9cm (Fig 9.26). The height AD
from A to BC, is 6 cm. Find the area of AABC. What will be the height from C to AB ie.,

CE?

9.5 Circles '
A rucing track is semi-ciroular at both ends (Fig

9.27).

Can vou find the distance covered by an athlete if he
takes two rounds of a racing track? We nsed to lind a
method to find the distances around when a shape is
circular.

Fig 9.27

9.5.1 Circumference of a Circle

Maria cut different cards, in curved shape [rom a cardboard, She wants to put Jace around Lo
decorute these cards, What length of the lace does she require for each? (Fig 9.28)

() ib)

Fig 9.28

You cannot measure the curves with the help of a ruler as these [igures are
not "straight™. What can you do?

(€}

Tlere 15 a way fo find the length of lace required for shape in Fig 9.28(a).
Fig 929  Mark 4 point on the edge of the card and place the card on the table. Mirk
the position of the point on the rubie also (Fig 9. 29)

Now roll the circular card on the table along a strajght
lime till the marked point again touches the table,
Measure the distance along the line. This 15 the length
of the lace requred (Fig 9.30). It is also the distance
along the edge of the card from the marked point back
Fig 9.30 to the matked point.

You can also find the distance by putting & string on the
edge of the circular object and taking all round it. '

The distance around a circular region is known as its circumference.

B v




Take a boltle ¢ap, a bangle or any other circular object and find the
circumference. Now. can you find the distance covered by the
athlete on the rack by this method?

Still it will be very difficult to find the distunce around the trpck or
any other circular object by measuring through string, Moreover, the
measurement will not be accurate.

‘S0, we need soms formula for this, as we have for tectilinear Giglres
or shapes.

Let us see if there is uny telationship between the diameter and the
circumference of the citeles,

Consider the following table: Draw six circles of different radii and find their circumference
by using siring. Also fmd the ratio of the eircumiference to the diameter.

Circle | Radius | Dienseter | Ciroumlerence | Ratio of Ciroumiesence 1o
Diameter
I 35cm TOem 22.0 cm ‘%2 =314
- N 44
2 70em | 14.0em 44.0 em e 314
. _ P 66
3. 10.5 ¢m 21.0cm 66.0 cm H =314
4 210 ¢m 42.0em 1320 ¢m %’ =314
; = . 32
5. S.0em 10.0es 32.0 cm .0
I | _ _ 110
6 | 150em | 300cH | 940cm =313

What do you infer from the above table? Is this ratio approximately the same? Yes.
Can you say that the circumference of a circle is always more than three tmes 1ts diameter?
Yes,

s |

22
This ratio isa constant and is denoted by 7(pi). Is approxiniate value is - or 3,14,

So we can thutg =n , where ‘C" represenis circumierence of the circle and’d’ its diameter.

or C=grmd _
We know that diameter (o) of a circle is twice the radius (1) 1., d= 2r
Ko, C=gmd=1m=2r or C=2ur
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IRY THESE

() Which square has the larger perimetar”?
(b) Which is the larger, perimeter of the smaller square o the.
circumference of the circle?

Example 12
What is the civcumference of a circle of diameter 10cm (Takew =3.14)7

Solution
Diameter of the circle (d) = 10 em
Circumference of circle = nd
=314 x 10 ecm=31.4cm
So, the circumference of the circle of diameter 10 cm 15 31.4 e,

Example 13
What 18 the circumference of a cireular dise of radius 14 cin?

e

Solution
Radius of circular disc (r)= 14 cm
Circumference of dise=2mr

I"
=2~%x]4e’m=83cm

So, the circumference of the circular disc 588 cm.

Example 14
The radius of a cireulat pipe is 10 ¢m. What length ol 2 tape is required to wiap once around

the pipe (1 = 3.14)?

Solution
Radius of the pipe (r) = 10 em
Length of tape required is equal to the circumference of the pipe.
Circumference of the pips =2 s
 =2x3.14%10em
=62.8¢cm
Therefore, length needed to wrap onee around the pipe is 62.8 e

% _



Example 15
Find the perimeter of the given shape (Fig 9.32) (Taken = —} \

22

Solution /’ ldem
In this shape we need o find the circumference of semicircles on

eschside of the square, Do you need (o find the pecimeter of e |
squate nlso? Ne. The outer boundary, of this figure is made up of
semicircles. Diameter of sach semicircle 15 14 cm.

We know that - v
Circumference of the circle = nd Fig 9.32

Ciroumerence of semicircle = - 1d

[4em

N

= ix%'xl4m=ﬂlm]
FF

Circumference of zach of the semicircles 15 22 ¢m
Therefore, perimeter of the given figure =4 x 22 cm = 88 em

Example 16
Sushil divides s circular dise of radm-»: 7 em in two equal parts. What is the perimeler of each

semicirculur shape disc? (Use iz = ‘}"_}

Solution ) _ /—\
To find the perimeter of the semicircular disc (Fig 9.33),

we need to [nd

. i : _— Fig 9.33
(i) Circumference of semicircular shape (1i) Diameter

Given that radivs (r) =7 em. We Jnow that the circumference of civcle =2
So, the circumference of the semicirele = %x 2xr=nr

=‘?’; Tem=22cm
So, the diameter of the circle =2¢=2x%x7cem=14cm

Thus, perimeter of sach semicircle disc =22 am + 4 om =36 cm

S



9.5.2 Areaof Circle | a"mﬂx

1||| ! | Wil
Consider the following: I ,?:I:" f :)]
A twrmer dug a flower bed of radius 7meat the centre of a L] } /}' ¥ ,.'fIJ
lield. He needs to purchase fertiliser. I’ | kg of fertiliser is \-v"’ £ Y
required for 1 square mefre area, how much fertiliser should N [
hie purchase? B i

< What will be the cost of polishing a circular table-top of
radius 2 m at the rate of Ry 10 per square metre?

Can you tell what we need to find in such cages, Area or
Perimeter? In such cases we need 1o find the ares of the circular
region. Let us find the ares of a circle, using wruph puper,

Draw 1 circle of radius 4 ém on 4 grdph paper (Fig 9.34), Find | Fig 9.34 .
the ares by counting the number of squares enclosed. =

A the edyes are not straight, we gel a rough estimale of the uren of circle by this method.
Thers is-another way of finding the area of a circle.

Diraw @ circle and shade one hall of the cirele [Fig 9.35(1) |- Now fold the cirele into
cighths and cul along the folds [Fig 9.35(ii)].

DR
D

().

Fig 9.35

Arrange the separale pieces as shown. in Fig 936, which is roughly a parallelogram.
"The more sectors we have, the nearer we reach an appropriate parallelogram.

As done above if we divide the circle in 64 sectors, and arrange these sectors. [t gives nearly
a rectangle ( Fig 9.37).

@ v



<o J UM

Fig 9.37

What 15 the breadth of this rectangle? The breadth of this rectangle is the radius of the circle,
1 s

As the whole circle 18 divided into 64 sectors and on each side we have 32 sectors, the length
of the rectangle 15 the length of the 32 sectors; which is half of the circumference. (Fig 9.37)
Area of the circle = Area of rectangle thus formed =/ = &

= {Half of circumierence) = radius = [i % 21-'."}1 r=mrt

So the ares of the circle = o

Diraswv gircles of different radii on a graph paper. Find the area by counting
the number of squares. Also find the afea by using lormwmla. Cosnpare the
W0 dnsywers,

Example 17
Find theated of o cirete of radius 30 o (uge 7 =3.14)

Solution
Radius, r= 30 cm
Area of the citcle = /77 = 3,14 % 30% = 2,826 em®

Example 18
Dhameler of a civeular garden 15 9.8 mu Find its area,

Solution
Diameter, d = 9.8 nw. therefore, tadius r=9.8 <2=491m

2

y 2 3 2 - < 2
Atea of the circle = " = h_z x (49 m? = ; x4.9x4.9m" =75.46m’



Example 19

The adjoining figure shows two citcles with the sanie centre.
The radius of the lareer cirele is 10 cm and the radius of the
smaller circle 134 em.

Find:

(a) the area of the larger circle

(b) the aren of the smaller circle

{c) the shaded areq between the two circles. (1=3.14)

Solution
(a) Radius of the larger cirele= 10 em
So, arca of the larger circle = 7%
=314 =10 10=314cm’

i) Radius of the smaller epcle =4 om
Area of the smaller circls = ¢ _
=3.14% 4= 4=50.24 cm’
(¢) Atea of the shaded region= (314 — 50.24) em” = 263.76 cm’

Exercise 9.3

1. Find the circnmference of the circles with the following radius: (Takex = % ]
(a) 14em (b} 28mm () 2lem
2. Fing the area of the following circles; given that:
2
(&) radins = 14 mm (Take ;r% ) (b) diameter =49 m

(¢) radius = 5 ¢cm
3. If the circumference of a circular sheet 15 154 m, find its radius. Also find the area of the

22
sheet (Take E:? )

4. A gardener wants to fence a circular garden of diameter 2 1o, Find the
leagth of the rope he needs to purchase, i he makes 2 rounds of fence.
Also find the costs of the rope, if it cost Rs 4 per meter,
(Tuke E=§ )

5. From a cireular sheet of radius 4em, a circle of radius 3.cm is removed. Find the area of

the remaining sheet. (Take 1 =3.14)

6. Sarawants to puta lace on the edge ofa circular table cover of diameter 1.5 m. Find the
length of the lace required and also (ind its cost il one meter of the lace coste Rs 15,
(Take £ =3.14)

o0



7. Find the perimeter of the adjoining [gure, which is a
semicircle mcluding s diameter.

$. Find the cost of polishing a circulir table-top of dismeter |’ —
1.6 m, if the rate of polishing is Rs 15/m~. 0cm——
(Take 7 =3.14)

9. Atul took a wire of length 44 cm and bent it into the shape of a circle. Find the radius of
that circle, Also find its area. If the same wire 1s bent into the shape of a square; what will
be the length of sach of ils sides” Which figure encloses more area, the circle or the

square? (Take .!E"=~1.;_.—2' !

10. From a circular card sheet of radius 14 cm, two circles of radius
3.5 e and a rectangle of length 3 em and breadth 1em are
removed. (as shown in the adjoining Agure), Find the arey of the

remuining sheet. (Taks E=z_—_f )

1L A cirele of radius 2 om is cut out from a squars piece of an aluminium sheet of side
6om. What is the area of the left over aluminium sheet? (Take s = 3.14)

12, The circumference of a circle is 31.4 cm. Find the radius and the area of the cirle?
(Takem =3.14)

13. A circular flower bed is surrounded by u path 4 m wide. The diameter of
@ the flower bed is 66 m. What is the area of this palh? (Takes =3.14)

' 14. A cireular flowet garden has an aréa of 314 m®. A sprinkler at the centre
of the garden can cover an area that has a mdius of 12 m. Will the sprinkler
water te entire garden? [Take r=3.14)

15. Find the circumierence of the inner and the outer circles, shown in the
adjoining figure? (Take it =13.14)

6. How many times a wheel of radius 28 em must rotate to go 352 m? E'T.akﬂrpr=% )

17. The minute hand of a circular clock is 15 cm long. How far does the tip of the minute
hand move n 1 hour. (Take 7w =3.14)

S




96 Conversion of Units

We !mnw that 1 em=10 mm. Can you tell | ¢m* is equal to how many
mm*? Let us explore similar questions and find how 1o convert units while
measuring areas to another unit.

Draw a square of side lom (Fig 9.38), on a graph shest.

You find that this square of ide 1 em will be divided into 100 squares,
eich of side | mm.

Fig 9.38
enanas v e & OF S10E lc'm Area of 100 | squates, of each sids Imm,
Theretore, 1 om® =100 * | mm®
or 1 em? = 100 mm*
Similarly. Im? =lmx*Im

=100 ¢m = 100 cm (As L m = 100 cm)

= H}{}{} em’

Now can you convert | km® into m*?

In the metric system, areas of land are also measured in hectares [writien “ha™ in short],
A square of side 100 m has an area of | heclare.

So, 1 hectare = 100 % 100 m* = 10,000m*

When we convert a unit of arei to 4 smaller unit, the resulting number of unity will be bigger.

For examples, 1000 em? = 1000 * 100 mm’
= 100000 mm*

Bui when we convert g unit of area 1o a la;r_gr.-f unit, the number of larger untis will be smaller.

For exampls, 1000 e = E{{?ﬂgml =0.1m*

Cﬁnvmthcfnﬂuwmg
(i) S0 e’ inmm’ (i) 2hainm® (i) 10 m? inem®  (iv) 1000 em? in m®

9.7 Applications
Y ou must have observed thal quite oflen, in gardens or parks, some space is left all around in
the form of path or in betweon as cross paths. A framed picture has some space leftall
argund it.
We need to find the areas of such pathways or bordess when we want (o find the cost of
making them,

@ o0



Example 20 TR RE I
A re¢langular park is 45 m long and 30 m wide. (/1A 45 m B/
A path 2.5 m wide is constructed outside the park. | .
Find the area of the path. 30m L

: i G
Solution /| il
Let ABCD represent the rectangulur park and the /D C|/
shaded region rapresent the path 2.5 m wide. s T T H R

To find the area of the path, we need (o find
(Ares of rectangle PORS - Area of rectangle ABCD).
We have, PQ=(45+25+25)m=50m

_ ) PS=(30+25+23)m=35m

Area of the rectangle ABCD =1 % b =45 x 30 m* = 1350 m’

Area of rectangle PQRS =/ = b= 50 % 35 m* = 1750 m*

Area of the puth = Area of the rectangle PQRS — Area of the rectangle ABCD
= (1750 — 1350) m® = 400 m*
Example 21
A path 5 m wide runs'along inside a square park of side 100m; A 100 B
Find the arca of the path, Also find the area of the path. Also find [T 777 17T 10T
the cost of cementing it at the rate of Rs 250 per 10 m”. .’ l |'I T;'__"'__fj'

— T i

Let ABCP be the square pack of side 100 m. The shaded region |||

represents the path 5 m wide, i

PQ =100~ (5+5)=90m | | —

Area of square ABCD = (side)® = (100) m” = 10000 m? W] .
Atea of square PORS = (side)” = (90)° m* = 8100 m* D C

Therefore, area of the path = (10000 - 8100) m* = 1900 ny*

Cost of cementing 10 m’ =Rs 250

Therelore, cost of cementing 1 m*=Rs i_j}g
. _ L 230 o
8o, cost of cementing 1900 m* = Rs H # 1900= Rs 47 500

A BP0 B

Example22

Two crossroads, each of width 3 m, run at right .
uigles through the centre of a rectangular park of /]
length 70 r and breadth 45 m and paralleltoits 45m K| /L F

Nl M

cost of constructing the roads at the rate of Re 105

sides. Find the area of the roads. Also find the il T &
perm®. l




Solution

Area of the eross roads is the area of shaded
portion. i.e., the area of the rectangle PQRS and
the area of the recrangle EFGH. But while doing
this, the area of the square KLMN is taken twice,
which 15 to be subtracted.

Now, PQ=53mandPS=45m

Area of the path = Area of the rectangle PQRS +area of the rectangle EFGH — Area of

FH=35mand FF=T0 m
KL=S5Smand KN=5m

sguare KLMN

n

T.

=P8 % PQ +EF * EIl - KL x KN

—(45=5+70%5-5%5m’

={225+350 - 25)m* =550 m®
Cost of sonstructing path = Rs 105 x 5§50 = Rs 57,750

Exercise 9.2

A garden is YU m long and 75 m broad. A path 5 m wide is to be buill outswde and
around it. Find the ares of the path, Also find the area of the garden in hecture,

A3 m wide puth runs owside and sround a fectangulur purk of length 125 m und
breadth 65 m. Find the area of the path.

A picture is painted on a cardboard ¥ cm long und 5 eny wide such that there is
“margin OF LS e wlong each of s sides, Find the ) ares of the margin,

A verundalyof width 2.25 mis constructed all along omside a room wiich is 5.5 m
long aid 4 mwide. Find:

{1y the ared of the veramdoh.

(i) the costof cementing the foor of the verandah at the rate of 200 [rcf"m’.

A path | mwide is built along the border ind inside a square garden of side 30 m. Find:
iy the urea of the path
i) the costof planting grass in the remadning portion of the garden at the rate of
T 40 per m?.
Two cross roads, each of width 10 m, cut at right angles through the centre of a
rectangular park of length 700 m and breadth 300 m and parallel to its sides. Find the
area of the rouds, Also find the area of the park excludihg cross roads, Give the
answer in hectares.
Through a rectangular field of length 90 m and breadth 60 m, two roads are
constructed which we puraliel 1o the sides and cut each other ur nght angles through
the centre of the Relds. 1 the width of each road 15 3 m. findd

o0




(i) the area covered by the rouds,
(i) the costof construdting the roads ut the rate of T 11O per o,

Pragya wradpped o cord around a circular pipe of radius 4 e (adjoining figure) and
cut off the length reguired of the cord. Then she wrapped it around s square box of
side 4 em (alsoshown). Did she hve any cord leit? (m=3.14)

. The adjoming figure represents arectangular lawn wath acwreulur tlower bed inthe
miiddle. Find:

iy thedreaof the whale Jand  (§)  the areq of the Mower bed

() the urea of the lawn excluding thearea of the fower bed

(iv) the circumference of the flower bed.
Sm
1ihm
10, Inthe following figures, find the area ol the shaded portions:

A 10 cm E__Sem p B 0
5 f
bem

F B T 5

1.. = = ~
4 om g !

“ 5 _ _
P & |Rem —> - 10cm U 10cm R
@ i)

11. Find the area of the quadrilateral ABCD,
Hete, AC=22¢m, BM=3¢m,
DN =3 cm, ind
BM LAC, DN LAC




What Have We Discussed

L. Perimeteris the distunce around a closed figure wherens area ds the part of plang
veeupied by the closed igure.

2. W huve tearnt how to find perimeter and ares of o sguure and rectangle m theeurher
class, They are:
(a) Perimeter of asquare =4 = side
() Perimeter of a fectangle =23 (length + breadth)
(e} Aredoluysguare=side x side
(d) Arexolurectangle =length x breadih

3. Areaof a parallelogram = base x height

. |
4. Aresofatriungle= - (area of the parallelogrum generated fronit)

| =

* buse ¢ height

=

5. The distance around a circulur fegion is known as its curcumierence.

22
Circumférence of a circle = 7d, where d 1% the diameter of a circle and ® ==

ot 3. 14 (upproximately ).
6. Areuof acircle=xr, where ris the radius of the eircle.
7. Based onthe conversion of units for lengths, studied carlier, the units of arcas can
also be converted:
1 e = 100 mim?, [ o = [0000cm®, [ hectate = 10000 m?,




Algebraic
Expressions

101 Iatroducthion

We have already come across simple algebraic expressions like x + 3, v - 5, 4x = 5 und so on.
In Class VL we have seen how these expressions are useful in formulating puzzles and
problems. We hove also seen examples of several expressions w the chapter on simple
equations.

Expressions ure 4 central concept in ulgebry. This Chapler is devated to algebraic
expressions, When you hiave studied this Chapter, you will know how algebraic expressions
are formed. how they can be combined, how we can find their values and how they can be
useil

W2 [low Are Expressions Formed

We now know very well what a vaniable is. We use letters . w. £ w . efc. to denote
variables, A variable can talte various valoes, Tts valoe 18 nol Oxed, On he other hand, a
constant has ¢ fixed value, Examples of constants ure: 4, 100, 17, eic.

We combine variables and constants (o muke algebraic expressions. For this, we use the
operations of addition, subtraction. multiplication and division, We have already come across
expressions like dx+ 5, 10y~ 20. The expression 45+ 5 18 obtained from the variable x, fimst
by multiplying x by the constant 4 and then adding the constant 3 to the product. Similarly,
L0v— 20 5 obtained by Lirst multiplying y by 10 and then subtracting 20 from the product.
The above expressions were obtained by combinmg varables with constants. We can also
obtain expressions by combining variables with themselves or with other variables.

Look at how Lhe [ollowing expressions are obtained.

.2, 3% - 5. xydxy+ 7
(i} The expression x° is obtained by multiplying the variable x by itself:
3

XX X=X

Tustas 4 x 4 s written as 4, we write x # x=x". It is commeonly read as x squared.
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(Later, when vou study the chapter "Exponents and Powers’ you will realise that « may also
be read as x raised to the power 2).

Tt the same Manner, we can Wile X X% X = X )
Corimonly, % is réad as *x cubed”. Later, vou will redlise that x* may also be read as x ralsed
to the power 3.

x, ', &, .. are all algebraic expressions abtained from x

(ii) The expression 2y’ is obtained from Y 2 =2xyxy
Here by multiplying v with y we obtain v* and then we niultiply y* by the constant 2.

(iif) In (3x” - 5) we first obtain ¥, and multiply it by 3 to get 3<%,
From 3x, we subtract 5 to finally arrive a1 3" - 5.

(iv} In xy, we inultiply the variable x with another variable v. Thus,
Xxy=VW

(v} In 4xy +7, we [irel obtain <y, multiply it by 4 Lo et 4xy and add 7 (o 4xv 1o gel the
expressian,

16.3 Terms OF An Expression

We shall now put in a systematic form what we have learnt ahove about how expressions are-
formed. For this purpose. we need to understand what terms of an expression and (heir
Iactors are.

Consider the expression (4x = 5). In forming this expression, we first formed 4x separately as
s product of 4 and x and then added 5 to it. Similarly cansider the expression (3x° + 7y), Here
we first formed 35" separately as a product of 3, x and x. We then formed 7y separately as a
produet of 7 and y. Having formed 3x* and 7y separately, we added them 1o get the
expression,

You will find that the expressions we deal with can always be seen this way. They have parts
which are formed separately and then added. Such parts of an expression which are formed
separately first and then added are known as terms. Look at the-expression (4% — 3xy) We
say that it las two terms, 4x° and -3xy. The term 4% is a product of 4, x and x, and the ferm
(—3xy) is a product of (-3), x and v.

Terms are added to form expressions. Jusi as the terms 4x and 5 are added to form the
expression (4x+ 5), the ternis 4x” and (-3xy) ure added to give the expression (4x” - 3xy).
This is because 4x" = (—3xy) = 4% - 3xy.

‘Note, the niinug sign'(-) is included in the term. In the expression
45"~ 3xy, we took the term as (-3xy) and not as (3xy). That is
why we de not need to say that terms ‘ars added or subiracted” to.
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Factors of a term

Wt saw above that expression (4x° — 3xy)
consists of two terms 4x” and — 3xy. The term

4x’ is a product of 4, x and x are the factors of
the term 45, A term is 2 product of its fuctors,
The term —3xyisa product of the factors —3, x

and v,

We can represent the terms and factors of the
lerms ol an expression conveniently and
glegantly by a tree dingram. The tree for the
expression (4% — 3xy) is as shown in the
adjacent figlure.

Note, in the tree diagam, we have used

dotted lines for fsctors and contimuous
lines for terms. This is to avoid mixihg
them.

Letus draw a tree disgram for the expression
Sxy + 10.
I'he factors are such that they cannot be

Biovession [4’&,:_3:”.
Tetm 4 ~3xy
1!.
i t 'y I"Fl!ll
AN AN
i i Sl
Factorsd4 = x -3 x ¥
‘Expression fEI?‘T-bﬂ}
Term Sxy 10

further factorised. Thus we do not write Sxy as Tactors 5 X }.r

3 * xy. because xycan be further factorised.
Similarly, if * were a tesm, it would be

wrilten as x % X x x and hot £ « x Also, remember thatl i3 not taken 4 a sepdrale [actor.

{Cirtficionts

We have fearnt how o wrile & term as a product of
factors. One of these factors may be numerical and the
they contain wvarmbles). The
nuinerical faclor is sdid (o be the humerical coefficient or
simply the coefficient of the term. It is also said to be the
coefficient of the rest of the term (which is obviously the
product of algebraic fuctors of the ferim). Thus in Sxy, 5 is
the coefficient of the term. It is also the coefiicient of xv.
In the term [0xyz 10 is the coefficient of xyz in the term

others algebroie (ie..

— 7% ¥, =7 is the cosfficient of :n::'v-."'t

I'RY THESE

1. What are the terms in the
following expressions” Show
bow the tems are formed.
Draw a tree diagram:

8y + 3%, Tmn —4:2x'y

2. Write three expression
each having 4 terms.

-



When the coefficient of a ferm is + 1, it is usoally omitfed. For example, 1x is wiitlen 45 x;
Ix'y# is written as %%y and so on. Also, the coefficient (1) is indicated only by the minus
sign. Thus (1) x is written as —x; (~1) X'V is-written as X'y’ and so on.

Sometimes, the word “coeflicient’ is used in a more genernl way. Thus we say that in the
term Sxy, 3 is the coefficient of xy. x is the coefficient of Sy and vy is the coefficient of 5x In
[0xy?, 10 is the coefficient of xy?, x is the coefficient of 10v? and ¥ is the coefficient of 10x.
Thus, in this more general way, a coefficient maybe either a humerical factor or an algebraic
fuctor or & product of two or more factors. It is sad (o be the coeflicient of the product of the
remaining factors.

Example |
Tdentify, mn the following expressions, terms which are pot constant, Give thesr numerical
custhicients:
w4, 13-V I8 v+ 5% 4pfq-3pgt + 5
Soluion
S No: Expression Term (which is
not a constant)
W [ xyed xy |
(i) By i 5
() | 13-y+5¥ B =1
| sy s
(v) | 4p'g-3pq°+5 dp%c 4
-311;? =3

Example 2
(a) What are the coefficients of x in the following expressions?
4x—3y. 8 —x+y. ¥r-y 22— 5xz
(b) What are the coefficients of y in the following expressions?
4x - 3y, 8 +yz yZ + 5, my+m
Soluiion

{a) In each expression we look for a term with x as & factor. The remaining part of that term.
18 the coefficient of x.

TSH.| Expression | T wi Facior %]] CoreRator
(i dx-3y | 4x . 4
i) | 8 %ty = =
(1ii) y'x-y VX _ Y
v) | 2z-5%z —5xz 5z

8 v



(b} The method is similar to thut in (a) above.

SNo. | Expression | Termwith Factor v | Coefficient of y
M 4x -3y —3y -3
(i1) &+vz YZ z
i) | e t5 Yo z
{iv) my + m my m

104 Like And Unlike Tenmns

When terms have the same algebraic factors; they are like terms. When terms have different
algebraic factors; theyare unlike terms. For example. in the expression 2xy— 3x+ Sxy - 4,
look at the terms 2xyand Sxy. The factors of 2xvare 2, x and v. The factors of Sxvare 5, x
and v, Thus their algebraic (i.e., those which contain variubles) factors are the same and
hence they are like terms. On the other hand the terms 2xyand -3x, have different algebraic
factors. They dre unlike terms. Similarly, the terms, 2xyand 4, are unlike termis. Also, the
terms —3x and 4 are unlike terms.

(0.5 Maonomials, Binonsals, Trinemials And Polynonmals

An expression with only one term is called a monemmnal | for example, Tyy, - 5m, 17, 4 ele.

An expression which contains two unlike terms is called a binomial ; for example, x+y,
m— 5, mn+ 4m, 4"~ i are binomials, The expression 10pq is not 4 Binomial; it is 4
monomial. The expression (& -+ b+ 3] 15 not & binomial. It contains three terms.

An sxpression which contams three tenms is called a tinomial ; for example, the expressions
x+y=T.ab+a~h 3 - 5x+2 m+n-+ 10 are trinomials. The expressionab+a +h +35
18, however not a trinomial; it contains four lerms and not threz. The expression x + y+ 54 is
not a trinomial as the terms x and 3x are like temms.

In general, an expression with one or more terms 15 called a polynomial . Thus a monomial. a
binomial and a trinomial are all polynomiials,

Example 3

State with reasons, which of the following pairs of terms are of like wrms and which are of
unlike terms;

(0 7x. 12v (ii) 15, - 21x (ifi) - 4ab, Tha (i¥) Iy, 3x
(v) 6%y, 9%y (vi) pa’s - 4pq” (vii) mn’, 10ran

S



Solution

Different Unlike are different.

}' T || Thevenblsmeremn

) | gpg Zab [ Samie Like ab=ha
| | By . | Thevatisble y is only in
L0 I I 3x | Different Unlike one tetm

6 | 6xmy| [ [ The variable i the two
9 9,5xy| Jnlike | terms match, but their
e B R B o¥ctes smesient fvord

(v).

Folfowing simple sieps will help you to decide wheiher the given ierms are fike or unlike
termis: )
iy lgnore the mumerical cogfficients. Concentrate on the algebraic pari of the terms.
(i) Check the variables in the terms. They must be the same,
fiii)l  Next. check the powers of each variahle in the terms. They must he the same.

Note that in deciding like terms, two things do not matter (1) the numerical coefficients of
the terms and (2) the order in which the variables are multiplied in the terms.




Exercise 16.1

1. Get the algebraic expressions in the following cases using variables, constants and
arithmetic operations.
(i) Subtraction of = from y.
(i)  One-half of the sum of numbers x and 3.
(iii)  The number = multiplied by itsell
(iv)  One-fourth of the product of numbers p and q.
(v}  Numbers x and v both squared and added.
(vi) Number 5 added to three times the product of number m and ».
(vit) Product of numbers y and = subtracted from 10.
(viil)  Sum of numbers a and b subtracted from their product,
(ix)  Divide the sum of number 5+ y by z.
(x)  Subtract product of numbers p + ¢ from their sum
2. (1) Identity the terms and their fnctors o the follewing expressions
Show the terms and factors by tree diagrams.
() x—3 by 1 +x+2 €)1y -3
(d) 5xP+ Ty (e) - ab+ 2b* - 3a°

(1) Tdentity terms and [actors in the expressions given below:

(R)—4x+35 (b) - 4x + Sy (c) 5y +3y*
(d) ay + 2257 (el pa+gq (N12ah-24h+36a
(=) i—x +i~ (hy0.1p°+0.24°
3. Ideniify the numerical coefficients of terms (pther than constants) in the following
SXpressions:
(i) s -3 ()1 +i+F+7 (i) o+ 2+ 3w
(iv) 100m + 1000 ) - pg® +Tpy (vi) LZa+08b
(vii) 3.14 ~ {vii) 2 (1= b) {ix) 0.1 p+ 0,01 7

-



4. (a) Identify terms which contain « and give the coefficient of x.

() ysty (iii) 13y*-8yx (iii) x*y+2.
(iv) 5+z+zy (V) 1+x+xy (vi) 12xv*+25
(vii) T+xy’

(b Idenﬂfy terms which contain »* and give the coefficient of J-'J
(iy8 5 (i) 53% + 7x (iii) 2%y — 15xy" + 7

5. Classify inito mononiials, binonsiale and trinonials,
(i) dv -7z (i’ (i) v+ y—xp () 100
(Vjab-a-b  (vi)5-3  (vil)4p’g-dpd (i) mm
(ix)Z-3z+8  (x)a*+b®  (xi)Z+z
(xii) 1 +x+2 (xiii) 34w+ Txy'  (xiv) g (xv) - S0x”

. State whether a given pair of terms is of like or unlike terms,
(i) 1. 100 (i) 7,2 x (i) - 29x,~20y
(iv) 1 42 (v) 4m’p, dmp® (vi) 121z, 124%2

‘vﬁ} 5-:5}'. o 41}' tﬁjﬁ %x}# -% "':i.:’1 lix} hiT? {‘l} o 4-:1- -19%

7. Identify liks terms in the following:
() =2, -’ &, 252, T, - 1102, ~100x, 11y, 205,

-6, y. 2y, 3x

(b) 10p. 7. 8q. —7 0" ~Tap, —100q. ~23%. 12¢°0%. —5p*. 41, 2405p, T8ap,

132, g, 7017

v



16.6 Addition And Subtraction of Algebraic Expressions

Consider the following problems:

L. Komal bias some marbles. Ambreen has 10 more. Babloo says that he has 3 more marbles
than the number of marbles Komal and Ambreen together have. How do vou get the number
of marbles that Babloo has?

Since it is not given how many marbles Komal has, we shall take it 1o be x. Ambreen then has
10 more, i.e.. x+ 10. Babloo savs that he has 3 more marbles than what Komal dnd Ambreen
liave together. So we take the sum of the numbers of Komal's marbles and Ambreen's
marbles, and to this sium add 3. that is we take the sum of x. x + 10 and 3

2. Gagun’s father’s present age is 3 times Gugan's age. Gagan's grandfather’s age is 13 years
more than the sur of Gagan's age and Gagan's father's age. low do you find
Gagan's grandfather's age?

Since Gagan's age is not given, let us take it to be v years, Then his father's age is 3y vears.
To find Gagan's grand father’s age we have (o take the sum of Gugan's age () and his
father's age (3)) and to the sum add [3, that 15, we have to take the sumof' y, 2y and 13,

3. In & garden, roses and marigolds are planted in square plots. The length of the square plot
inwhich marigolds are planted 15 3 metres greater than the length of the square plot i which
roses are planted. How much bijiger in area is the marigold plot than the rose plot?

Lel us take I maires to be length of the side of the tose plol. The length of the side of the
marigold plot will be ({ + 3) metres. Their respective areas will be Fand ({+ 3)°. The
difference betwsen (F + 3)° and /* will degide how much bigger in drea the marigald plot is.

In all the tuwee situations, we had to carry out addition or subtraction of algebraic
expressions. There are & number of real life problems in which we need (o use expressions
and do arithmetic operations on them. In this section. we shall see how algebraic expressions
are added and subtracted.
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Think of atleast two situations in each of which of which you need
e form two algebraic expressions and add or subtvae! them.

Adding and subtracting like terms
The simplest expressions are monontals. They consist of snly one term. To begin with we
shall learn how 1o add or subltract like terms,
Let us add 3x and 4x. We know x is a number and so also are 3x and 4x.
* Now, Inx+4x={(3 = x) +{4 % x)
= (3 =4) * x (using distributive faw)

=Tre= Sifce varisbles dre numbets, we
or 3x 4+ dx=Tx can use distributive law for them.

% Let us next add Sxy, 4xy and 2Zxy
By +day+ 2op= (8 x xy) + (4 * xy) +(2 * xy)
={8+4+D)xzy
= [4 % xp= 14xy
or  Sxy+ oy + Ly = 14xpy
% Lel us subtract dn from Tn
n-dn=(7T>n)— (4 = n)
=(T-4)=n=3%xn=3n
or Tn-—4n=3n

% In the same way, subtract Sab from 11ab.
1lab —3ah =(11 - 5)ab = bab
Thus, the sum of twa wr more TR terms is a like rermwith a numerical coefficlent equal to
the sum of the numerical cogfficients of all the lile terms.

Similarly, the difference between wo like terms is a like term with a numerioal coeffictent
egtial to the difference between the memerical coefficients of the two fike terms.

0o



Note, unlike termys cannot be ddded or subrracted the way like terms are added or subiracted.
We have alréady seen examples of this, whea 5 iy added 1o x, we write the resudr as (X +3),
Observe that in (x <55 both the terms S and x are retained.

Stmilarty, ifwe add the wnlike terms 3xy and 7, the sung iy 3xy + 7.

A we subtract T from 3xy, the vesult is/ 3xy = 7.

Adding and subtracting general algebraic expressions
Lzt us take some sxamples:

¢ Add3Ir +1land 7x -3
The sum=3x+ 11 +Tx-5
Now, we know that the terms 3x and Ty are like terms and so-also are 11 and — 3.
Further 3x+ Tx = 10x and 11 + (-5)= 6. We can. therelore, simplify the sum a5:
The sum=3x +11+7x—5
=3+ Te+11-5  (rearranging terms)
=10x+6
Hence, 3x+ 11 +7x - §=10x + 6
£ Add, 3x+ 11 +8 and 7x- 5,
The sum=3x +11 +82+7x - 5
=3x+Txt 1l -5+8: (rearranging terms)
Note we have put like terms together; the single unlike term 8z will remain as it is.
Therefore, the sum =10y +6+ &2
“  Subtracta - b from3a- b+ 4

The dilfererice =3z~ b+4 - (a - b) Nofe, just as
=3a-b+d-a+bh
» P ~(5-3)=-5+3,
Observe how we took (a— b) in the brackets and took (a—h)=-a+b.
care of'signs fﬂ.npmins bracket, Rearranging the mﬁlﬁwﬂ i ;e
terms to put like terms together. same way a5 signs of
The difference =3a -a+b-b+4 numbers.

=(3-1)a+(1-1)b+4

S




The difference = 2a +(0) & +4=2a + 4
ovda-b+4-(a-b)y=2a+4
We shall now solve some mare examples on addition and subtraction of expression for
prisclice.
Example 4
Collect like terms and simplify the expressic-m
12m* — 9m+ S —4m’ — T+ 10
Solution
Rearranging terms, we have
120 — 4m* + 3m - Om — Tm + 10
(12~ +(5-9-Tym+ 10
=8+ (-4 -T)m+10
=8’ (- 1) m =10
=&’ — 11m + 10

5
Subtract 24ab - 105 - 18a [rom 30ad + 125 + lda.

Solution

I0ak+ 120 + Mg — (24ab — 10k — 18a)
= 30ab+ 12b+ 14a - 24ab + 106 +18a
= 30ah - 24ah + 126+ 10 + 140 + 182

= 6ab + 22b+ 32a
Alematively, we write the expression ong below the other with the like terms appearing
exactly below like terms as: _ _
30abh+ 126+ 14a
24ab - 106 18a
— + T
Gah+22h +32a

Nummmmgntmuumammaﬁdm;m
inverse, Subtracting - mbi.sthsshﬁus'____ :
+10b; Subiracting - 184 is the same as adding 18a
undsuﬁmntmgidmbmthﬁsmas-&dﬂmg Zlhb
'J.'Im ‘signs  showh below Lhe expr ;:_mm be
subtracting are a help in carr
mhh’mhnnpmpﬂlf
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From the sum 237 + 33z, -3 - 1z - = and vz + 22, subtract the
sum 3)° 2 md.—y" + yz+ 2.

Example 6

Solution .
We firstadd 2% + 3yz. — V' — iz — 2 and yr+ 2%

¥+ 3+ (1)

We then add 3:.-'! ~zand - yz-ry;z +2 .
3R -2

-y + e 2
W 4 oy (2)

Now we subtract (2) from (1)
P [

2+
- Yyt

Exercise 10.2

1. Simphify combining like terms
(i) 21532+ 7h - 206
() -2+ 1328 - 52+ 77 - 15z
(ii)p-w-9)-9-lg-p)
{(ivida-2b—ab—-(a—b6+ab)+3ab+b—-a
(v) 5t - Syt 3 - 3+ 2P 4 BayP - 30
(vi) (337 + Sy~ d) - (By -~ 4)
(vil) Gy dxy+ Ty A -3x vy +dxy - 7

S



2. Add:

(1) 3mn., - Smn, Bmn. —4mn

(id)e- 8z 3z —z,2—1

(1ii) = Tmn + 3, 12mn + 2, O9mn - 8, ~ Zmn -3
(ivla+h-3,b-a+3,a-5+3

(v) 14x+ 10y — 1200 = 13, 18~ T — 10y + Bxp. doey
(vi) S — i 3 —4m + 2, 2m — 3 — 5
(vii) 4%y, — 3ol - Snf, Sxly
(viii) 3p%¢* — dpg + 5, -10p%¢, 15+ 9pg + Tp'q?
(ix) ah — 4a, 4h— ah, 4a - 4b
(- -1, 12 1 22— y?
(xi) 4xv' =52 p+3, 3-nt -2’y

3. Subtract
(i) - 5" from

(ii) 6xy from —12xy

(ifi) (@ —b) from (a + b}

(iv) & (b — ) Troma b (5 - a)

(V) — i’ + Smn from 4m® - 3mn + 8

(vi) - 2%+ 10x - 5 from 5x - 10
(vii) Sa® - Tab + 5B from 3ab - 24° - 2°
(viii) 4pg— Sq° —3p" from 3p" + 34" —pg

(ix) 3p* +4pg - 34" fromdpg—5q¢"+3p’

4. (&) What should be added to 2* + xy -+ 1* 10 obtain 2x% + 3xp"
(b) What should be subtracted from 2o + 8b + 10 o get — 3¢ + Th + 167

5. Whit sliould be taken away from 3:° — 437 + Sxp+ 20 10 obtain — &y + 6y =207
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6. (4) From the sum of 3x — v+ 11 nnd - v - 11, subtract 3x — 3 — 11.

(b) From the sum of 4 + 3xand 5 - 4x + 2»°. subtract the sum of 3x* — Svand — 7 + 2x = 3,
7. Subtract

3x~ 4y +7 fromthe sum of terms 4x+14xy+8 & Jxy - Tx+5y

[from the sum of terms 4x+ 190y + 8 & 3xv - Ta+ 5y '

10.7 Finding The Value of an Expression

We know that the value of an algebraic expression depends on the values of the variables
forming the expression. There are a number of aituations in which we need (o find the value
of an'expression, such as when we wish 1o check whether a particular value of o variahle
satisfies a given equation or not. '

We find values of expressions, also, when we use formulas from geomeuy and from
everyday mathemalics. For exaniple, the arca of a square is /, where [ is the length ol a side
of the square, IT/ = 5 cm., the area is 5 om® or 25 em’; if thie side is 10 om, the ares is 107
em’ or 100 cm? and so on. We shall see more such examples in the next section.

Example 7
Find the values of the [bllowing expressions forx= 2.

{f)x+4 (i) 4x - 3 (i) 19 - 55
(iv) 100 - 10%°

Solution

Putiingx=2

(i) In x + 4, we get the valusof x + 4, fe.,
x+t4=2+4=06 '

(i) In 4x -3, we gel
4x-3=(4%2)-3=8-3=35

(iii) In 19 - 5%, we get
19 -5 =19 - (5 x 2)=19 — (5% 4) = 19— 20= -]

(iv) In 100~ L0x°, we gel
100 — 10x* = 100 — (10 * 2%) =100 - (10 8) (Note 2°=8)
=100 - 80 =20
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| 8
Find the value of the fellowing expressions whenn =2,

(i)5n-2 (ii) S+ 51 -2 (iii) n’ + 50% +5n - 2

Solution
(i) Putting the value n = -2, in 5n— 2, we get,

5(2)-2=-10-2=-12
(ii) In 50° + Sn - 2, we get.
forn=-25n-2=-12
and Sn' =5 % (- 2 =5 %4 =20 fas (-2)=4]
5 +5n-2=20-12=%§
(iif) Now, for s =~ 2.
Snt+3Sn—2=8and
P =(-2P= (-2 2 (-2) % (-2)=-%
Cambining,
St 2= 8+ 80

We shall now consider expressions of two variables, for example, x + », av. To work out the
numerical value of an expression of two yanables, we need to gve the values of both
variables. For example, the value of (x + v), for x=3 and y =5, 183 + 5= 8.

Example 9
Find thevalue-of the following expressions fora =3, b=2.

(iYa+b (ii) Ta —4b (i) @ + 2ab+ b
(ivia-#°

Solution
Substituting a=3 and b=2 in
(i) a + b, we gel

a+b=3+2=5
(i1} Ta — 4b, we get

Ta-4b=Tx3 -4 x2=21-8=]3
(iif) a® + 2ab + b, we get

a +2ab+h =P +2x3%2+27 =042 G+ 4=9+1244=25

v



liv)a® B, we get

=P P =353 x -2 xIxI=0x3-4x2=3T-§=19

Exercise 10.3

L. Ifm =2, {ind the value of

(i)m—-2 (i) 3m—35 (iliy 9 — 5m
(V)3 —2m-7  (v) 5_:1 4

2. I p—- 2, find the vilue of:

(i)dp+7 (i)~ 3p° +4p+7
(iv)3p* +2p - 15p -2 v)-2p*+3p = 13p-2
3. Fand the value of the following expressions, when x = - |:
(1y2x—7 (if)—x+2
(iv) 2¢-x-2
4.Ifa=2,b=— 2, find the value of:
(i) +4 (i) a” + ab + b
(iv)a b (v) & — ab+ b
5. Whep a= 0, h= -1, find the value of given expressions:
(i) 20 +2b (i) 2a* + B+ 1
(iv)a” +ab+2

6. Simplify the expressions and find the value il x is equal 1o 2

Mx+7+4(x-5) ({3 (x+2)+5¢-7
(hi)6x+5(x-2) (iv)4(2x - 1) +3x+11

(iii) - 2p° = 3p* +dp+ 7

(i) € + 2x + 1

(iii) a* ~ b

(iil) 2a%h + 2ub’ + ab

7. Simplify these expressions and [ind their values if x=3,a=-1,h=-2.

(i()3x-5-x+9 (i) 2 - 8x=da+4
(i) 3a+5-8a+1 (iv) 10-3h -4 - 5h
WM2a-2b-4-5+a

8. (i) Ifz = 10, find the value of 2 -3 (z— 10).
(1) [p=— 10, find the v&lue.crf-pl —2p — 100

-



9. Wlht should be the value of a if the value of 2¢* 4 x — a equals to 5, when v = 0?
1k Simplify the expression and find its value when g =3 and h=- 3.

, At +ab)+3 -ab
11. Findx if 3a” - 7x+ 3a + 2 equals to - 5 when a = 0.

10.8 Using Algebraic Expressions — Formulas And Rules
We have seen earlier also that formulas and rules in mathematics can be written ina concise
and goneral form using algebraic expressions, We sée below several examples,

2  Perimeter formulas

|. The perimeter of an equilateral triangle =3 * the length of its side. 1 we denote the
length of the side of the equilateral triangle by /, then the perimeter of the equilateral
trisngle =3/

2, Similarly, the perimeter of a square = 4! where [ = the length of the side of the squars.
3. Perimeter of a regular pentagon = 5/ where [ = the length of the side of the pentagon

and 50 on.

<+ Ares formulas

1. 1f we denote the lengtli of a square by [, then the area of the square =1

2. If we denete the length of a rectangle by { and 1ts breadth by b, then the area of the

rectangle= [ = b=h.

3. Similarly, if' b stands for the base and & for the height of & tnangle, then the area of the
5 _bxh bh

Trimgle====3"

Onee a formula, that is, the algebraic expression [or a given quantity is known, the vafue of
the quantity can be compuicd as required.

For example, for a square of length 3 cm, the perimetsr is obtained by putting the value /=3 em
m the expression of the perimeter of a square, te., 4,

The perimeter of the given square = (4 = 3) cm = 12 om.

Stmilarly, the area of the square is obtained by putting in the value of/ (= 3 cm) in the
expression for the area of o square, that is,

Area of the given square = (3}-2 e =9 cm’,
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< Rules for number pattems

Studv the following statements: -

L. If a natural nuraber 15 denoted by a, its successor iz (a + 1). We can check this for any
natural number. For example, ifn = 10, its suceessor is n+ L =11, which is known.

2.1t & natoral number is denoted by n, Zn is an even number and (2n + 1) an odd number.
Let us check it for any number say, 15:2r=2%#=2>15=30 is indeed an even number and
2k |=2%15+]1=30+] =21 is indeed an odd number.

Tuke |small) line segments of equal length such as mirchsticks, woth pricks or
pleces of straws cut into xmaller pleces of equal length, Join them in patterns s
shown in the figures given:

1. Observe the pattern in Fig 10.].

Tt consisis of repetitions of the shape D | ‘ 4
mide from 4 line segments. As you see for e
ane shape vou need 4 segments, for two | | "
shupes 7, for three 10 and 50 on, s the ]_ —
number of shapes. then the pumber of
seaments reguared to form s shapes is given | | I I 10
by (3n + 1), !

You may verify this by tukingn=1, 2, ‘ I | | | 13

3ok 10y .., ete: For example, 1Fthe
number of shapes formed is 3, then
the number of line segments required
igs 3x 3+ 1=941=10,as scen from Fig 10.1
the figure,

2. Now, consider the pattemn in Fig 10.2. Here | ’3
the shape || 15 repeated. The number of —
segments required to form [, 2, 3,4, ..
shupes are 3, 5, 7. 9. .. respectively. If i I | |5
stunds for theshapes formed. the nomber of -
seements regquined s given by the expression | ‘ I ’?
(Zn+ 1) You muy check if the expression is '
correct by tking dny villue of n, say n =4, | [ | |

Then (2n+ 1)= (2 x4) + 1 =9, which is
indeed the number of line segments :
required to make 4] | s ' :

Fig 10.2




< Some more number patterns

Let us now look at anothier pattern of numbers, this time without any drawing to help us
3,6,9,12, ... 3., ...

The mumbers are such that they are ﬂlll'jtlplﬂ-ﬂ ﬁ:-f 3 arranged 1n an increasing-order,

beginning with 3. The term which oceurs &t n ‘Ensmnn iz given by the expression 3n. You

can easily find the term which occurs m the 10 position (which is 3 * 10 =30); 160*

position (which is 3 = |00 = 300) and so on.

“* Pattern in geometry
What is the number of diagonals we can draw from one vertex of a quadrilateral? Check it

il_ s one.
From one vertex of a pentagon” Check it, it is 2.

From ons vertex of a hexagon? It is 3. _

The number of diagonals we can dew from one vertex of 8 polygon of n sides is (n - 3).
Check it fora heptagon (7 sides) and octagon (8 sides) by drawing figures. What is the
number for a teiangle (3 sides)? Observe that the disgonals drawn from any one vertex
divide the pelygon in as many non-overlapping triangles as the number of diagonals that
can be-drawn from the vertex plus one.

Exercise 10.4

1. Ohserve the pattesns of digits mide from line segments of equal length. You will fihid
such segmented digits on the display of electronic watches or caleulators.




(c)

17 22 ...

(3n+1)..

(Sn+2) ...

ITthe number of digits formed is taken 1o be a, the number of segments required (o
form n digits 1s given by the algebraic expression appeaning on the nght of each pattermn.

How many segments are required o form 3, 10, 100 digits of the kind E|. t-|. E

2. Use the given algebraic expression to complete the table of number pattern.

No. | ] I I R ) S T
(i) n—1 | 315171 9] - 19 - - -
i) In42 5 S | 11| 14| - - - - - .
(i) 4n+1 5 o 13|l -] - = o = 2
iy | m+20 |27 |3a|aafag| -| =] = [ -| = |-
(v) nt+ | 2 5|10 17 =| - - - | 10001 -

S



What Have We Discussed

1. Algebraic expressions ate formed from variables and constants. We use the operations
of addition, subtraction , multiplication and division un the variables and constants (o lorm
expressions. For example, the expression 4ay + 7 is formed from the variables ¥ and y and
constants 4 and 7. The constant 4 and the variables x and v are multiplied to give the product
dxp and the constant 7 is added to this product to give the expression.

2. Bxpressions are made up of terms. Terms are added to muke an expression. For example.
the addition of the s 4xy and 7 gives the expression dxy + 7.

2 A term is & product of factors. The term 4xy in the expression4xy+7 is a product of
factors v, y and 4. Faelors containing variables are said 1o be algebraic factors,

4. The coefficient is the oumerical factor in the term. Sometimes anyone factor i a term is
called the coefficient of the remvaining part of the term.

5. Any expression with one or more terms is called a polynomial Specifically a cne term
expression 15 called a monomial; o twe-term expression 18 called a binomial; and a three-
term expression is called a trinomial '

6. Terms which have the same algebraic factors are like terms. Teoms which have different
algebraic factors wre unlike terns, Thus, terms 4xp and — 3xy are like erms; but tepms dxv
and — 3x are not like terms.

7. The sum (or difference) of two like terms is u like terin with coefficient equal to the sum
(or difference) of the coefficients of the two like torms. Thus, By — 3xpy=(8 - 3wy, Lo, Sy

8. When we add two algebraic expressions, the like 1erms are added as given above: the
unlike terms are left as they are. Thus. the sum of 4x" + Sr and 2x + 3 is 42" + 7 +3; the
like termis Sx and 2x add to 7x; the unlike terms 4x° #nd 3 are leit as they are.

9. In situation such as solving an equation and using 4 formuls, we have (o find the value of
an expression. The value of the expression depends on the valys of the varable from which
the expression is formed. Thus. the value of 7y - 3 forx =515 32, since T(3) -3 =35 -3 =
32.

10. Rules and formulas in mathematics are wrilten in a concise and general form psing
algebraic expressions:

Thus, the area of rectangle = Ih, where [ is the lenglh and b is the breadth of the reclangle.
The general (n'") term of a number pattern (or a sequence) is an expression in n.

Thus, the n™ term of the number pattern 11, 21, 31, 41,... is(10n + 1)

@ v



Exponents and
Powers

11.1 Introduction

Do you know what the mass of carth 157 Tvis
5.970,000.000,000.000,000.000,000 kg!

Can you read this number?

Mass of Uranus is 86,800,000,000,000,000,000,000,000
kg,

Which has greater mass, Earth or Uranug?

Distance between Sun and Saturm s 1.433,500,000,000 m and distance between Satum and
Uranus s 1,.439,000.000.000 m. Can vou read these numbers? Which distance is less?

These very large numbers are difficult to read, understand und compare. To make these
numbers easy to read, undsrstand and compare, we use exponents, In this Chapter, we shall
learn aboul exponents and also learn how lo use them.

112 EXPONENTS

We can write large numbers in & shorter fomm using exponents.
Observe 10, 000 =10 = 10 = 10 = 10 = 10

The short notatian 10° stands for the product 10 = 10 = 10 * 10, Here ' 107 is called the base
and ‘4" the exponent . The mumber 10* is read as 10 raised to the power of 4 or simply as
fourth power of 10. 10 is called the exponential form of 10,000

We can similarly express 1,000 as g power of 10. Since 1,000 15 10 multiphed by itself three
lirnes,
1000=10 % [0 % 10= |0?
Here again, 107 is the exponential form of 1,000,
Strilarly, 1, 00,000 =10 x 10 x 10 = 10 = 10 =10°
107 is the exponential form of 1, 00,000
In both these examples, the base is 10; in case of 107, the exponent
is 3 and in case of 107 the Exponent is 5.



‘We have used numbers like 10, 100, 1000 etc., while writing numbers in an expanded form.
Forexample, 47561 =4 = 10000 +7 = 1000 +3 = 100+ 6. 10

41
This can be writtenas 4 = 0%+ 7% 107+ 5 x 107 + 6.x 10+1.
Try writing thege numbers in the same way 172,5642,6374,

Inall the dbove given examples, we have seen numbers whose
base is 10, '

However the base can be any other number also. For exarnple:
§1=3 = 3 % 3 = 3 can be written a5 81 =137, here 3 i the base
and 4i¢ the exponent.

Some powers hdve special names. Fot example,

167, which is 10 raised to the power 2, also read as *10 squared” and |

10°, which is 10 raised to the power 3. also read as ‘10 cubed’. Can vou tell what 57 (3
cubed) means?

5% means 3 is 1o be multiplied by itself three times. ie., 57 =5 x5 % 5=125
So. we can say 125 is the third power of 5.

What is the exponent and the base in 5°7
Similarly, =2 %2% 2% 2x2=32, whmhlsthf:iﬂ’dlpuwcrufz

In 2%, 2 is the base and 5 is the exponent, |

In the same way 243 =3x3x3xFx3=3"
64=2x2x2x2x2x2=0%
625=5x5x5x5=5"

Fmdﬁwmmmmh examples, where 4 number is expressed in
exponential form. Also identify the base and the exponents in each case.

You cun dlso extend this way of writing when (he base is 4 negative inleger.
What does (-2)* mean”

Ttig (= 2) =(—2) ¥ (- 2) ¥ (- 2) =—
Is.(-2)* = 167 Check it,

@ v



Instead of taking & fixed number fet us take any integer & a8 the base, and write the numbers
as,

axa=a" (read ag ‘o squared” or “a raised to the power 2") ax & x a=a’ (read as *a cubed’
or ‘g ruised fo the power 37)

ax*a*a*a=q (read as a raised 1o the power 4 or the 4™ power of a)
AarXaxarg*axaxa=a {fﬂada.ﬁﬂrm&edmﬂ'iﬂpﬂwrmrthf?ﬁ’mrﬁfajﬂﬂdﬁoﬂn.
axaxaxbx bmhewmﬁﬁ*mﬁmacuﬂdbsﬁumd}
axaxbxhxbxbean be expressed as a'h’ (read as a squared into b to the power of 4)

Exumple 1

Express 256 as a power 2.

Solution

Wehave 256 =2%2 X2 % 2% 2% 2 X 2% 2.
So we can say that 256 =2°

Example 2

Which one is greater 2° or 37

Solution

Wehave, 2°=2%2x2=8and 3*=3x3=9.
Sinee @ > 8, o, 3% is greater than 2*
Example 3

Which one is greater 8 or 2%

Solution

82 =8 x8=64d

=2 %2 x2INTK VX 2% DX 2=256
Clearly, 2° > 8*

Example 4
Expand @’ &%, & b, i* @’. ¥ &°. Are they all samg?

Solution

@ b=ax
=f{a=axag)x(bxh)
=gxaxg*xhxb
B =d < p
=axaxbxbxb
b= 4
=hxh¥n igxg

Pa=p=xa

S



=bxﬁ:hxaxg . o

Note that in the case of terms.a” b* and & & the powers of @ and b are different. Thus a° b’
and o A are different.

On the other hand, & #° and 4 @’ are the same, since the powers of ¢ and b in these tweo
terms are the same. The order of factors does not matter.

Thus. o b*=a’ » b= b = & =4 & Similarly, o’ b* and b* & are the same.

Example 5
Express the following numbers as a product of powers of prime [actors:
{72 (i) 432 (iif} 1000 ©{iv) 16000
Solution
2|72
(i} 72=2=36=2x%x2=|8 2 36
=2x2ZA2 %Y 2 |18
=2x2x2x3x3=23x32 ERC
Thus, 72 = 2% » 3* (required prime factor product form) ®

(i) 432=2x216=2x2x108=2x2x2x54
=:2:Eu31_2x2?=2225&2-12x319
=2x2x2x2x3x3x3

or 432=2'x3

(i1}  1000=2x=3500=2=2%250=2%2=2%125
=2 2u2HFH25=2wPxL A5 nInS
or 1000 =2° = 5°
| ¢ '.':' 'H .r._' 'l- "J._:tll | 111 :-':!‘!I.‘r! '_.II.
1000 = 10 u:llm}x-m m]ﬂx 10
=(2x5)%(2=5)=(2x5) (Since10=2x3)
=2x5xZxExLxF=IxPnI x5 x5 x5
or 19991‘23 x5

(iv) 16,000 =16 x 1000=(2 x2 =2 % 2) x 1000=2" » 10* (as 16 =2 x 2x 2 x 2)
=(2x2x2x2)X(2x2x2R5=S xfj_.}-:;!'*:s: x5
(Since 100D =2x2%x2x5x35x%35)
=(2%2%x2x2x2x2x2)x (5x5%5)
or =16,000=27x §*

® v



Example 6 i )
Workoul (1), (~1)°. (-1, (-10%, (5)".

Solution
(i) Wehave (1 = | xI x 1% | %] =]

In fact, you will realise that | rised to any power is L.
() (-1 = (1) % (1) < ()= 1% (1) =1 1N prtoin =
- = == 4
(-III'.I {""1} == ["'1} x l_l} x [‘1] * (_11 = j - 1 ——g 1 {—I] H'H!r.l_'i -
You may check that (-1) raised 1o any odd power is (~1),

:-|-|I

And (1) raised to any even power is (+ 1),
(iv) (~10) =(-10) = (=10) * (~10)= 100 * (~10) ==1000
(¥) (-5 =(-5)  (-3) * (-5) % (-5) =25 % 25 =625

Hxercise 11.1

1. Find the value ol
(i) 2 (ii) 9* (i) 117 (iv) 5*
2, Express the lollowing in exponential form:
(Jex6x6x%8 (ii)e =t (iii)b=xbxbxh
(V)5 5%xT%Tx7 W2x2xaxa  (vaxaxaxcxexexexd
3. Express gach of the following numbers using exponential notation:
(512 (i) 343 (iii) 729 (iv) 3125
4. Tdentify the gredter number, wherever possible, m each of the following?

(iy4’ or3* (i1) 5° or 3° (iif) 2* or 82
(iv) 100%0r 2™ (v)2'%0r 107

3. Express sach of the following as product of powers of their prime factors:

()648 (i) 405 (iii) 540 (iv) 3,600

6. Simplify:
(i) 2 =10 (7 x2? ()2 =5 (iv) 3 = 4
(v) 0= 10% (vi) 5% = 3 (vi) 2* x 3% (wiil) 3% = 10%

-



7. Simplify:
(i) (- 4)° (i) (-3) = (-2’ (i) (37 * (-5)°
() (2 = (=10y?
8. Compare the following numbers:

(i) 2.7 x 10" 1.5 = 10° (i) 4 = 104 3 x 107

113 Laws of Exponents
11.3.1 Multiplying Powers with the same Base
(i) Let us calculate 2% x 2°
P xP=(2x2x(2x2x2)
=2x2x2x2%2=3"=29
Note that the base 2° and 2° is same and the sum of the exponents, i, 2and 3, is §
(1) (-3Y" € (-3Y = [(-3) %.(-3) % (-3) % (-3)] = [(-3) % (-3) = (-3)]
= (3% (-3) 2 (-3) % (-3) % [3) * (-3) % (-3)
=(-3
=(-3)*"
Again, note thal the base is same and the sum of exponents, ie, 4and 3, is 7

(e <a*=(axa)*(axaxaxa)
ol RN A N e ﬂ’=ﬂﬁ
(Note: the base is the same and the sum of the exponents is 2 + 4 =6)
Similarly, verify:
4{1 ” 4‘1___ 4!"‘]
31 * 33= 33.‘!‘3
Can you write the appropriate number in the box.
(- 112 = (- 1= (- 1B

8 x b= 5 Dl Remember, base {s sanie: bis & integer)
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& ¢t = e D e s any integer)
i dﬂﬂ =g O

From this we can generalise that for any non-zero integer a, where m and n are whole
numbers,

atwa =a""

Consider 2° x 3%

‘Can you add the expenents? No! Do you see ‘why*? The base of 2”15 2
and base of 3% is 3. The bases are not same.

11.3.2 Dividing Powers With The Same Base

Let us simplify 37+ 37

7t 4.3 =£= I3 xIe3xnIn3Ixcd
3 A 3x3xd

=3x3n3=y =3
Thus, 37 +#3'=3"¢
(Note 3" and 3* the base is same and 3’ + 3" becomes 3™

Stmilerly,
. 55{_5,*‘__?1&51:5;55.5;;.5:-;5
4 3%5
=§x5x5x5=5"=-5%7
or 5%est g%
Lel a4 be & non-zero integer, then,

o aafﬁ = Fi Sl B R | —axa=al =a*t
a axda
or a'zat=a**
Now can you answer quickly? _
10° +10* =10"* =10°
d

S




For non-zero integers b and c,

In general, for any non-zero integer a.
a"+at=a™"

Where m and n are whole numbers and m > n

1133 Tuking Power of a Power
Consider the following
it A faz
simplify (2):(3%f
Now. (2" ' means 2" is multiplied two times with itself.

() = 2 x2?
=2 (Since a™ xa" = a"*")

=2ﬁ z?_’m

Thus, (2f =2*

Similarly
() =32 %37 x3 ¥
:3}'."-}‘4*&.

=3 (Observe8 is the productof 2and 4),
— 31#:

Cun you tell what would (72 ) would be equal 10?



So ()" =7t =g®

(@} =a™
Example 7

Can you tell which one is greater {5" ]p-: Jor[52) 2

Solution

(5% )x3 means 5 is multiplied by 3i.c., 5x5x3 =75

but [53 ]’ means 5° is multiplied by itself three times ie.,

5% x5 =15.825

Therefore (s*] > (5% )x3

<



1134 Multiplying Powers with The Same Exponents

Can you simplify 2* 23" 7 Notice that here the two terms 2° and 3" have different bages, but
ihe same exponents,

NOW, %3 =(2%2x2)x(3%3x%3)
= (2% 3)x(2x3)x(2%3)
=6x6xb
=6" (Observe 61 the product of bases 2 and 3)
Consider 4* x3* = (4xcdxdxd)x(3x3xIx3)
= {43)x(4x 3 (4 3)x(4%3)
=12x12x12x12
=12
Consider,als0,3" xa®  =(3x3)x(axa)
=(3xa)x(Ixa)
=(3xa)
=(3a)’  (Note:3xa=3a)
Similatly, a* x b* =laxaxaxa)x(bxbxbhxb)
={axb)x(axb)x(axb)x(axs)
= (axb)
={ab)' (Note axb=ab)
In general, for any non — zero integer @

a" xb" =(ab)" (where m is any whole number)

Example 8

Express the following terms in the exponential form:

@ (2x3)° (i) (221 (i) (—4m)’
Solintion

(i) (2% 3) = (2x3)x (2% 3)x (2x3)x (2x 3)x (2 x3)
=(2%2x2x2x2)x(3x3%3x3x3)

-——1".."'!'}.1(?;5
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(1) (2a) =2ax2ax2ax2a
- {Zx lexz]x{a-x'ﬂ xa XE]

= 2*xcg?

(iit) f~4m}’ =~ 4xm)’
= (~dxm)x(—4xm)x(-4%xm)
= (= a)x=d)x(=d)x{mxmxm)=(-4] x(m|

11.3.5  Dividing Powers With The Same Exponents

Ohserve the following simplifications:
2 _2x2x23x2 2 2 2.2 [:]“

i

s K KR =
W= 3xaxax3 3.3 373 |

(i} “_-: gEs e Exﬂxﬂz(fji
b bxbxh bbb \b
From these examples we may generalise
.l L
a"+b" ::T=( E] where a and b are any non — zero integers s 1s 8 whole number.
Example 9 Whatisa®?
3Y* 3 Observe the following patetn:
Expand: (i) 2 (2 e
5 2% —64
Solution 2* =32
4 4 _ o
m[g) 34 3x3x3x3 2 =16
5 SX3IxIX5 2=3
) ek i
i [—1) _(a) _ Ca)xEa)xa)xa)x(-a) 2 =1
7 7 THTXT T %] 20—
You can guess the value of 2°by just
ﬂ:lﬂj’mgt‘tm;mmm.
You find that 2°= ]
If you stat from 2° =729, and
proceed as shown above finding

3,34, 3*,. . ete, what will be 37=7

<




< Numbers With Exponent Zero

5
Can you tell what :%-aquals to!
3 _3x3x3x3x3
3F Ix3In3Ix3x3
by using laws of exponents
35 LgY o gPs e
Sa =1
Can 'you tell what 7° equal to?

PaPT =7 =7

q T IXTXRT
And ‘i"—’-'_:r':--:'a':n:'.i':t
Therefore =1
Simiilarly P =g =g
And a3+ﬂ3=a_3=axaxa=l
a’  axaxg
Thus a” =1 (for any non — zéro integer a)

So, we can say that any number (except 0) raised (o the power (or exponent) 0ig 1.
114 Miscellaneous Examples Using The Laws Of Exponents

Let us solve some examiples using rules of exponent developed,

Example 10

Write-exponential form for §x 8 x 83 8 taking base as 2.

Solution _

We have, 8x8x8x8=8"

Bul we know that 8=2x2x2=2°

Therefore 8t =[2*) =27 x2’x2*x2?
=2" [You may also use [a-""r =a™
s 1!3

8 v



Example 11
Simplify and write the answer in exponential form,
N
(i) [3—;}13* (i) 22 2% x5 (iif) [51 xﬁ")-_;_ﬁl
(v [23) % 3-‘]::5‘ (v) 8% +2°
Solution

® [‘g'r]”’ = (372 )x3"

=3 %3 =3"=3"

(i) 2} %2 x5F = 2 x5
=2'x5" = (2x5) =10°

(i) (6% %6%)+ 6 = 6% +6°
%
= dgT.:ﬁﬂlr! = 6!
(v} [(EEFR SE]:‘ §5 = [fi w3 Jﬁt 5%
= {_‘2 XB:F- ¢ si
=(2x3%35)" =30°

(V)8=2x2x2=2"
Thercfore 8° =27 = (2*) +2!
=28

Example 12
Simplify:

2507 L .
iy | WZxa’xsa’ (i) 2x3' %2}
9x 42

ST

(i)




Solution
(1) We have
12* x9% x4 _ (22 x3) x(3) x2

6 x8* %27 (233) » (2 f %3
T xR 28x2Px3*x3°
T PP PP DK FxP
e N -
T oMy T giab
=153l _ 3l yat
=2x81=162

()2 xa’ x5a* =2' xa* x5xa*
=2 ¥3xa’Rat =§x5%a’"

=40a’

(i) 2x3'x2°  2x3'x2®  2%23x3
- Ox4*  ary[p)f  3x2*

= 2#-331 b 24 xal
=27 %3 =4x9=136

Note: In most of the examples that we have takest in this chapter, the base of 4 power wus
taken an integer. But all the results of the chapter apply equally well to a base which is a
rational number,




Exercise 11.2

I Fill in the blanks:

4 yond a. e e\ s iy — 3? 3.‘=_E._
(ay2 324 =2 () (~4) % (-4)" ={-4) "“][3] R(s] [3]
| b ey oy
o () eerer-co
pefl=33 ?* =3 _[=3\" _ 1_-.;*_'19__L gy e 1
m[?] [?]“[?] A= S
2. Simplify:
(a) [-?-']i x(—l-Jl (b [_—%)4 —[-_—3}1 (c) (—4) +(—4)
3) 3 4) L4 B
1y 223 x4 =
@ [ 32 ] (€) 3x32 ® 343!
EhXﬂ 1.-4 ? . ¥ A af
@—4,xa (M[[E] jl (i) 2%+ 3% +4
(3 2°%37 x4°

3. Say true ar false and justify your answer:

@10x10" =100" (2" >5 (iii) 2° 3" = 6°

(1v) 3° = (1000)*

4. Express each of the following as  product of prime factors only inexponential form:

(i) 108 x 192 (ii) 270 (i) 729 % 64
(iv) 768
5. Simplify:
. (2] ser? . 35KSEX A 10 K25
o DN e

-



1.3 Decimal Number System
Let us look at the expression of 47561, which we already know:

47561 =4 % 10000+ 7 * 1000 +35 x 10046 x 10+ 1
We cun express it using powers of 10 in the exponent form:

Therefore, 47361=4x10" + Tx10° +5%10° +6%10' +1x10°
(Note 10,000 =10*,1000=10°100=10*10=10' and 1=10%)

Let us expand another nimber:

104278 = 1 100,000 + 0> 10,000 + 42 1000 + 2x 10047104 8x |
=1x10° + 02 10° +4x 10" + 20107 + Tx 10 +8x10°
=1x10% +4x10% + 2x10% + 7x10' +8x10°

Nonce how the exponents of 10 start from a maxinm value of 5 and go on decreasing by |
at a step from the left o the right upto 0.

11.6  Expressing Large Numbers In The Standard Form

Let us now go back 10 the beginning of the chapter. We said that large numbers can be
conveniently expressed using exponents. We have not as yet shown this. We shall do so now.
| Sun is located 300,000,000,000,000,000,000 m from the centre of our Milky Way Galasy.

2. Number of stars in our Galaxy is 100,000,000,000.
3. Mass of the Earth is 5,976,000,000,000.000,000,000,000 kg,
These numbers are not convenient to write and read. To make it convenient we use powers.
Observe the following:

39=359%10=35.9x%10

390 =35.9%100=359x10°
5900 = 3.9 1000 =5.9x 10
59000 = 5.9x10000 = 5.9%10* and so on

v



We have expressed all these numbers in the standard form, Any number can be expressed as
i decimal number between 1.0 and 10,0 inclnding 1.0 multiplied by a power of 10. Such a
form of @ number is called its standard form. Thus,

5,985 = 5985 x 1,000~ 5985 = 10*is the standard form of 5,985

Note, 5.985 can also be expressed as 59.85 % 1000r 59.85 = 10°. But these are not the

standard forms, of 5,985. Similarly, 5,985 = 0.5985 ~ 10,000 = 0,5985 = 10“is also not the
standard form of 5,985,

We are now ready to express the large numbers we came across at the beginning of the
chapter in this form.

The, distance of Sun from the centre of our Galaxy i.e,
300,000,000.000.000,000,000 m can be written as.
3.0 % 100,000,000.000,000,000,000 =20 « 10%m

Now, ean you express 40,000,000,000 in the similar way?
Count the number of zeros in il Tt is 10.
So, 40,000.000,000 =4.0 =« 10"

Mass of the Barth = 5,976,000,000,000,000,000,000,000 ks
= 5076 « [0Mkg

Do vou agree with the fact, that the number when written in the standard form is much casier
lo read, understand and compare than when the mumber is written with 25 digits?

Now, :
Mass of Uranus = 86,500,000,000,000,000,000,000,000 kg

=8.68 « 10%kg

Simply by comparing the powers of 10 in the above two, you can tell thal the mass of Urants
is greater than that of the Farth,

The distance between Sun and Satum is 1,433,500,000,000 m or 14335 « 10“m.
The distance between Saturn and Uranus is 1,439.000,000,000 m or 1.439 = lol’m The

distance between Sun and Earth is 149.600,000,000 m or 1.496 «10" m
Can you tell which of the three distances is smallest?

-




Example 13
Express the following numbers in the standard form:

(i) 39853 (ii) 65,950
(iii) 3,430,000 (iv) 70,040,000,000
Solution

()  5985.3=35.9853 = 1000=5.9853 % 10*

(i)  635950= 6595 % 10,000 =6,595 = 10/

(i) 3,430,000 =343 * 1,000,000 =343 = 10°

(iv)  70,040,000,000= 7.004 = 10,000,000,000 =7.004 < 10'®

A point to remember is that one less than the digit count (number of digifs) 1o the left of the
decimal powl in a given number is the exponent of 10 i the standard form. Thus, in
70,040,000,000 there is no decimal paint shown, we assume it to be at the (right) end. From
there, the count of the places (digits) to the left s 11. The exponent of 10 in the standard
formis 11 — 1 = 10. In 5985.3 there are 4 digits to the left of the decimal point and hence the
exponent of 10 in the standard form iz 4 - [ =3,

Exercise 11.3

1. Write the following tumbers in the expanded forms:
279404, 3006194, 2806196, 120719, 20068

2. Find the number from gach of the following expanded formia:

(@) 8% 10° + 6210+ 0 10* +4x10' + 510
(b) 45 10° + 5% 10* + 32 10° + 2= 10°

(c) 3x10" 4 710" 4 5= 10"

(d) 9x10" + 210" +3= 10"

3. Express the following numbers in standard form:

(1) 5.00.00.000 (i1} 70,00,000 (ii1) 3.18,65,00,000
(iv) 3,90,878 (v) 39087.8 (vi) 3908.78

S 0o



4. Express the nunmiber appearing in the following statements in standacd forri.

(a) Distance between Earth and Moon is 384,000,000 m.

(b) Speed of light in vacuum is 300,000,000 m/s.

(c) Diameter of the Barth is 1.27,56,000 m.

(d) Dismeter of Sun is 1,400,000,000 m.

(2) In o galaxy there are on an average 100,000,000,000 stars,

(£) The universe is estimated 1o be about 12,000,000,000 years old.

{2} The distance of the Sun from the centre of the Milky Way Galaxy 15 estimated to be
300,000,000,000,000,000,000 m.

(h) 60,230,000,000,000,000,000,000 molecules aré contained in a drop of water weighing
L8 gm.

(i) The Earth hus 1,353.000,000 cubic km of sea water.

(j) The population of India was about 1,027,000,000 in March. 2001,

What Have We Discussed

1. Very large numbers are difficult to read, understand, compare and operate upon. To make
all these easier, we use exponedits, converting many of the large numbess in a shorter form.

2. The following are exponential forms of some numbers?

10.000= 10" (read as 10 raised to 4)
243=3", 128=2"

Here, 10, 3 and 2 are the bases, whereas 4, 5 and 7 are Lhm: respeclive exponents,
We also say, 10,000 is the 4™ power of l#} 243 is the 5 pawer of 3, ete,

<



3. Numberg in exponential form obey certuin Tiws, which are:
For any non-zero integers a and b and whole numbers m and n,

(@)axa"=a™"

(bya®+a* =a“", m>n
o

©) @™ =a™

(d)a" «b™ =(ab)™
o hﬂ-ﬂ E i
(e)a™+ [b]

(F)a’=I

(g) Epyrembe_y
e =2y




Symmetry

Chapter 12

(2.1 INTRODUCTION

Symmetry is an important geometrical concept, commonly exhibited in noture and is used
almost in every ficld of activity, Artists, professionals, designers of clothing or jewellery, car
manufacturers, architects and many others make use of the iden of symmetry. The bechives, the
flowers. the tree-leaves. religious symbols, rugs. and handkerchiefs — everywhere you find
symmetrical designs,

Architesiure Engineéring Nature

You havealready hada *feel  ofline symmetry in vour previous class.

A figure has a line symmetsy, i there s 4 line about which the figure may be lfolded
so that the two parts of the figure will comeide.

You miztlike to recall these wdeas. Here are some activities to help vou.

Campose a preture-album Create somie colouttul Muake some symmetrical
showing svmmetty Ink-dot devils paper-cul designs,



Enjoy identifying lines (also called axes) of symmetry in the designs you collect.
Let us now strengthen our ideas on symmetry further. Study the following figures in
which the lines of symmetry are marked with dotted limes. [Fig 12.1 (i) 1o (iv)]

I
I
I
I
I
I
I
I
|

(i) ()

=
=

Fig 12.1

12.2 LINES OF SYMMETRY FOR REGULAR POLYGONS

You know that 4 polvgon isa closed fgure made of several line segments. The polypon made
up of the least number of line segments is the triangle, (Can there be & polyzon that you can
draw with still fewer line segments? Think about it),

A polygon is said 1o be regular if'all ity sides are of equal length and &l] its angles are of
equal measure. Thus. an equilateral triangle is a regular polygon of three sides. Can you
name the regular polygon of four sides?

An equiluteral triangle is regular because each of its sides has sume length and each of its
ungles measures 607 (Fig 12.2)

a
Fig 12.2

A squure is also regular because all its sides are of equal length and each of its angles is g right
angle (i.e., 907). lts diagonals are seen to be perpendicular bisectors of one another (Fig 12.3),

Fig 12.3

S v



If a pentagon is regular, naturally, its sides should have equal length. You will, later on,
leprn that the measure of each of its angles is 108° (Fig 12.4)

Fig 12.4

A regulir hexagon has all its sides equal and each ol its angles meastires
1207 You will learn more of these figures later ( Fig 12.5).

The regular polygons are symmetrical figures and henee their lines of
symmetry are quite interesting,

Each regular polygon has as many lines of symmetry as it has sides [Fig 12.6 (i) - (iv)].
We say, they have multiple lines of symmetry.

three lines of four lines of five lines of mix lings of
symmetry EYIREiTyY SVTIIney

Equilstera] Triangle Square Regulat Pentagon  Regular Hexdgon
(i) (i) (1) (iv)

Fig 12.6
Perhops. you might like 1o investigate this by paper folding. Go ahead)

The concept of line symmetry is closety related to mirmor reflection. A shape has line
symmetry when one hulf of it is the mimror image of the other half (Fig 127, A mirror
line, thug, helps 1o visualise g line of symmetry (Fig 12.8).

1= the dotted line o mirmor Bne? No, I8 the dotted line & 'mimor line”? Yes,
Fig 12.8

L



While desling with mirror reflection, care is needed to note down the lefi-right changes
m the orientution, us seen in the Ngure here (Fi o 12.9%

il

Fig 12.9
The shape 1s same., but the other way round!

Play this punching game!

Fold asheer into two halves Punch o hoie twi holes wbout the
svmmetric fuld.
Fig 12.10

The fold is a line (or axis) of symmetry. Study about punches at different locations on
the folded paper and the corresponding lines of symmetry ( Fig 12.10).

EXERCISE 121

1. Copy the figures with punched holes and find the axes of symmetry for the following:

Q
[+ P
- & o a
o [+ -]
(=) (b) (c) (d)
=] &
(=] o =] o
(e} (L (&)




) ®) m

()
2. Given the line(s) of symmetry, find the other hole(s);

(a) (b) {c) (d) (=)

3. Inthe following figures, the mirror line (i.e.. the line of symmetry) 1s @iven s a dotted
line, Complete each figure performing reflection in the dotted (mirmor) Hne. ( You might
perhiaps place s mirror along the dotted line and look into the mirror for the image).

“Are you able to recall the name of the figure you complete?

I i | i I [
—_
[ | ] I | |
[ ] i i I |
i | | 1 I |
i I I I I
| N | | i
! ! [ ¥ »
(a) (b) (e (dly (e) ()
4. The lollowing figures have inore than ane line of symmetry, Such figures are said o
have multiple lines of symmetry.
......... - -
(a) (b (c)

Iikentify multiple fines of symmetry, if any, in ¢isch of the following figures:




(g)

§. Copy the ligure given here.

Take any onc diagonal as g line of symmetry and shade a few more
squares 1o make the figure symmetrie about a diagonal. Is there more
than oie way to do that? Will the figure be symmetric about both the diagonals?

6. Copy the dingram and complete each shape 1o be symmetric about the

mirror lines):

. . .
- . 0w
i i . ®
.T o (A | _'j i i | . .
n..'J‘- T"'\:_
i- — ! - v o
_.TT i - .

@ ) (©

7. State the number of lines of symmetry for the following figures;
() A equilateral triangle (B An isosceles trigngle (c) A scalene triangle

(ch) A-square {e) A rectangle (1) A ehombus
() A parallelogram iy A gqundnlateral {1) A regular hexagon
(A cirele

8. What letters of the English alphabet have reflectional symmetry (¢, symmetry. related
to mirror reflection) about.
{n} @ vertical micor (b)Y u horizontal miimor
(c) bath hemzontal and vertical mirmors
9. Give three exmnples of shapes with no line of syinmetry.
10. What other name can you give to the line of symmetry of
() on isosceles triangle? {1 weircle?

1I2Z3ROTATIONAL SYMMETRY
What do you say when the hands of o clock go round?
You say that they rotate. The hunds of o clogk rotate in anly
one direction, about a fised point, the centre of the elock-face,
Rowation, like movement of the hands ol a clock. is colled
a elockwise rotation; otherwise it is said 1o be pntiglockwise,




What can vou say ghout the rotation of the blades of a ceiling fn? Do they rotate
clockwise or anticlockwise? Or do they rotute both ways?

A you spin the wlicel of a bicyele, it rotates. It can rotate in cither way: both clockwise
and anticlockwise, Give three examples cach for (i) a clockwise rotation and (11)
anticlockwise rotation.

When an ohject rotates, its shape and size do not change. The rotwtion wms an ohject
about a fixed point. This fixed point is the centre of rotation. What is the cenire of
rotation of the hunds of 4 clock? Think about it

The angle of turning during rotstion is called the angle of =,
rotation, A [ull tum, vou know, means & rotation of 3607 What is
the degres measure of the angle of rotation for (1) a half-turn? (i) a

quuﬂirﬂium A half-turm means rotation by 180°: 4 quaner-turn is
rotation by 907

When it is 12 O'clock. the hands of g clock are together. By 3
O’clock, the minute hand would have made three complete tumns:
but the hour hand would have made only & quarter-turn. Whiat can
you say about their positions al 6 O'clock?

Have vou ever mude a puper windmill? The Paper windmill in
the picture looks symmetrical (Fig 12.11); but you do not find uny
line of symmetry, No folding can help you 1o have coincident
halves. However if vou rotate it by
907 about the fixed point, the windmill will look exaetly the same.
We zuy the wi,ndmill hasa rnlﬂt!ﬁnn] s}mmetr}'

%%%%%

Fig 1212

n a full turn, there are precisely four positions (en rotation through the angles 907, 1807,
270° and 360°) when the windmill looks exactly the same. Because of this, we say it has a
rotational symmetry of order 4. Fig 12,13

Here is one more example for rotational symmetry,
Consider a square with P as one of its comets (Fig 12.13).
Let us perform quarier-turns about the centre of the square marked A.

Fig 12.11

\ _ . ! B ' P
=y L. L E !
' T B e e - e T [ i T A
'n' T'gu N I
(i) {i1) (idi) {iv)y (V)
Fig 1013

Fig 12.13 (1) is the minal position. Rotation by 90° about the centre leads 1o Fig 12,13

., @




{11}, Note the position of P now. Rotate again through 907 and vou get Fig 12013 (i), In
this way, when you complete four quarter-tums, the square reaches its original position,
It now looks the same as Figl2.13 (1). This can be seen with the help of the positions
taken by I\
Thos a square bas o rotational symmetry of order 4 about its centre. Observe that
in this case,

(1) The centre of rotation is the centre of the square

tir)  The anule of rotation is 907,

(1) The dircenon of rotaton & clockwise:

TRY THESE
L (a) Canvounow tell the order of the motational sy mmetry foran eguilateral tongle?
(Fig 12.14)

{R

(i (i)

(1)

()
Fig 12.14
(b) How muny positions ure there nt which the mangle looks exaetly the same,
whien rotaled about'its centre by 12077

2. Which of the following shupes (Fig 1 2.15) lave rotationa] svimmetry about the muarked

=

(i} (i) (iii}
Fig 12.15

DO THIS
_me'tilm identicul piurnllelogranis, one-ABCD on o piece of pupet and the other
A'B'C D' on & transparent sheet. Mark the points of mtersection of their dingonils,
Ound O tespectively (Fig 12.16).

1 Place the purallelogrums such thar A Ties on A, B' lies an B und so on. O then fulls
=" 4 on 0.




Stick a pin into the shapes 3t the point O

Now turmn the transparent shape in the clockwise duection.
How muny times do the shapes coineide in one full round?
What s the order of rotational symmetry?

The point where we have the pin s the ¢entre of rotation. It is the
mtersecting point of the diagonals in this case.

Every object has a rottional symumetry of order 1, as it occupies
same position after a rotation of 3607 (i.c., one complete revolution),
Such cases hive no interest forus.

You have around you many shapes. which possess rotational symmetry

(Fig 12.17). Fig 1216

Road sign Wheel
(1) (1)
Fig 12.17

For example, when vou shice certain fruits, the cross-sections ai¢ shapes with rotational
svmmeltry. This might surprise yvou when you notice them |Fig 1 2.17(1)].

Then there are many road signg that exhibit rotational symmetry. Next time when you
walk along a busy roud, try 1o identify such roud sipnus and find about the order of rotational
symmetry [Fig 12.17(n)).

Think of some more examples for rotational symmetry, Discuss in cach case:

(1) the centre of rotation (1i) the angle of rotation

(i) the direction in which the rotation is affected and

(1v) the order of the rotational symmetry.

TRY THESE

Giive the order of the rotational symmetry of the given figures about the paing
marked  (Fig 12,17\

(N X
[} (i) (i)

Fig 12.18




EXERCISELZ.2

1. Which of the following [i igures huve rotational symrmetry of order more than 1

DAL FHO

2. Gw:: ﬂ\:nrﬂcrnf mlatmmﬂ xymml,try 1nrr..ﬂf.‘h figuire:

(@) (d)
{c_‘.l (£ te) (hy

124 LINE SYMMETRY AND ROTATIONAL SYMMETRY

You have been observing muny shapes and ther svmmetries so far. By now
vouwould have understood that some shapes have only line symmietry, some
have onlyrotational symmetry and some have both line symmetry and

N rotational symmetry.

TUEEITTTT Forexample. consider the square shape (Fig 12.19).

: : How many lines of symmetry does it hayve?

: Doces it huve any rolational symmetry?
Fig 12.19 A il .
I *ves’, what s the order of the rotational symmetry?
Think sbout it,
The cirele is the most perfect svmmetrical figure, because ivean be rotated
around its centre through any angle and at the
";‘I'f"' same time it has untimilm} number of lines of
AN, symmetry. Observe any cirele pattern. Every line
'.'Iw - through the centre (that s every diameter) forms a
"fa..‘, ‘ £ hne of (reflectional) symmetty und it has rotational
s symmetry around the centre for every angle,

@ v



Some of the English alphabets huye faseinnting symmetrical strugtures. Which
capital leyers have just one tine of symmetry (like Ey? Which capital letiers have a
rotational symmetry of order 2 (like 1)

By attempting to think on such Hies, you will be sble to fill in the following table: #

DO THIS

Al phnhcti Line | Number of Lines of | Rotational| Order of Rotational |
Letters | Syvmimetry Symmelry Symmetry Symmelry :
Z No ] Yes: 2
S
H Yes Yes
o Yes Yes
E Yes
N Ves
Cc

EXERCISE 123

1. Name any two fgures that hive both line symmetry and rotationnl symmetry.
2. Draw, wherever possible, a rough sketch of
(1) awrangle with both line and rotational symmetries of order more than 1.

(1)  awEngle with only ling symmetry and no rotational symmetry of
order more than 1.
(11} a quadrilateral with & rotational symmetry of order more than 1 but
not a line symmetry.
(iv) a quadrilateral with ling symmetry but not a rotational symmetry
of order more than 1.
3. [fa figure has two or more |ines of symmetry, should it have rowational
symmetry of order more than 17
4. Fill in the blanks:

-I.*;f[ﬂﬂTE
Rectangle

Rhaornbios

Equilateral
Trangle
Regular
Hexagon
Circle

Semi-circle

S




S

6.

T

1.

Namg¢ the quadrilaternls which have both line and rotational symmetry of ordér more
than I.

Affer rotating by 60° about a centre, a figure looks exactly the same as ils onginal
position. At whit other angles will this happen for the figure?

Can we have a rotational symmetry of order more than | whose angle of rotation is
(i) 4577 (i) 1779

WHAT HAVE WE DISCUSSED?
A figure has line symmetry, if there is a line about which the fisure may be folded so
that the twvo parts of the figure will comeide.

. ch_u.lar polyvgons have cqual sides and equal angles, They have multiple (e, more

than one) lines of symmetry,

3. Each regular polygon has as many lines of symmetry as it has sides,
Resular Regular Regular Square Equilateral
Polyvgon hexagon pentagon rrangle
Number of lines 6 5 4 3

of symmerry

4. Mirror reflection leads o symmetry, under which the left-right ortentation have to be

5.

taken care of,

Rotation turns an object about a fixed point.

This fixed point is the centre of rotation.

The angle by which the object rotates is the angle of rotation.

A half-turn means rotation by 180.: a quarter-ttion means rotation by 90,. Rotation

may be clockwise or anficlockwise.
I, after a rotation, an object looks exactly the sume, we say that it has a rotational

symmetry. . |
In a complete turn (of 360.), the number of times an object looks exactly the same is

called the order of rotational symmetry. The order of symmetry of'a square, for

example, 15 4 while, for an equilateral triangle, it ds 3.

Some shapes have only one line of symmetry, like the lotier E; some have only rotational
syrmmetry, like the letter' S5 and sone have both symanetries like the letter H.
The study of symmetry is important because of its frequent use i day-to-day life and

more beeause of the beautiful designs it can provide us.

@ v




Visualising Solid
Shapes

Chapter 13

13,1 INTRODUCTION: PLANE FIGURES AND SOLID SHAPES

In this chapter, you will classify figurés you have seen in terms of what is known as
dimension,

In our day to day hife, we see several objects like books, balls, lee-cream cones ete.,
around us which have different shapes. One thing commaon about most of these objects 1s
that they all have some length, breadth and height or depth.

That is, they all pecupy space and have three dimensions.
Hence. they are called three dimensional shapes,

Do you remember some of the three dimensional shapes (i.e.. solid shapes) we have seen
in earlier classes?

TRY THESE
i
(1) (#) Cubuid (iv) (¢} Sphere ) .,' “
{i1) (b) Cylinder v (e) Pyramid
(iii) () Culbw (vi) {1 Cone

Fig 13.1



Try to identify some objects shaped like each of these.
By a similar argument, we can say figores drawn on paper which have only length snd
‘breadth are called two dimensional (i.¢., plane) figures. We have also seen some two
dimensional figures in the earlier ¢lasses.
Match the 2 dimensional figures with the names (Fig 13.2);

(1) (&) Cirele

(i) O (b) Rectangle
(1ii) A (¢) Squire

(iv) (d) Quadriluteral
(v {e) Trinngle
Fig 13.1

Note: We can write 2-Din short for 2-dimension and 3-D in short for
J-dimension.

13.2 FACES, EDGES AND VERTICES

Do vou remember the Faces. Vertices and Edges of solid shapes, which vou studied
carlier? Here you see them for 4 cube:

Vertex —ig ] : 5 = '
'= . ] L | 14— Edge Face
(1) (ii) (iif)
Fig 13.3

The 8 corners of the cube are its vertices, The 12 line segments that form the
skeleton of the cube are its edges. The 6 ﬂm's.qtmrc surfaces that are the skin of the
ctbe are its Mees.

@ v



DO THIS

Complete the following table:

Table 13.1
Vertex—s
Face

Face—» Vertex

Edge /j+—Edge
Fuces (F) [ 1
Edges (E) 12
Vertices (V) R 4

Can yvou see that, the two dimesisional figures can be identified os the faces of the
three dimensional shipes? For example a cylinder D:[:" has twi faces which are circles,
and u pyramid. shaped like this “5 . has triangles ds its taces,

We will now try to see how some of these 3-I) shapes ean be visualised on a 2-D
surfnge, that is, on paper.

In ordér to do this, we would like to get familiar with three dimensional objects closely.
Lt us try fopming these objects by making what are called nets,
133 NETS FOR BUILDING 3-D SHAPES
Take a cardboard box. Cut the edges to lay the box flat. You bave now a met for that box.

A ner is a sort of skeleton-outline in 2-1 [Fig 1 3.4 (1], which, when folded [Fig13.4 1)),
results in @ 3-D shape |Fig 1 3.4 (ii)].

M————— %,

)

——

(1) {it) (i)
Fig 13.4



8 Here you got a net by suitably separating the edges. Is the
reverse process possible?

Here is a net pattern for a box ( Fig 13.5). Copy an enlarged
version of the netand try w make the box by suitably folding
und gluing together, (You muy use suitable units), The boxisa
3 3 3 g SOl TS o 3-D object with thie shape of a cuboid.

3 Similarly, you can geta net for a cone by cutting a slitalong
3 - usslantsurfuce (Fig 13.6).

0
You have different nets for different '
shapes. Copy enlarged versions of the nets
given (Fig 13.7) and try 1o muke thie 3-D'shapes
S f=
i)

Fig 13.5

indicated. (You may also like to prepare
skeleton models using strips of cardbourd

fastened with paper ¢lips). Cut along here Fig 13.6
Cube Cylinder Cone
i) (i) (i)
Fig 13.7

W could ulso try 1o make anet formaking i pyramid like the Great Pyramid in Giza
(Egypt) (Fig 13.8). That pyrisenid his i squatre buse and triangles on the four sides,

Fig 13.8 Fig 13.9
See il you can make it with the given net (Fig 13.9),

Q v



TRY THESE

Here you find four nets. (Fage 13,100, There are two correct nets among them o
tiiake 4 tetrahedron. See if you can work out which nets will muke o teirahedron,

EXERCISE 13.1

1. Identify the nets which can be used to make cubes (cut out copies of the nets and try it):

1} (il (i)

(v} (v) (vi)
2, Dice are cubes with dots on each face. Opposite faces of a die always
have a totalof seven dots on them.

Here are two nets to make dice (cubes); the numbers inserted in cach
sguare indicate the number of dots in that box.

Insert suiteble numbers in the blonks. remembering that the number on
the opposite faces should total to 7. ils
3. Can this be a net for' o die?
Explain your answer 314




4. Here is an incomplete net for making a cube, Complete it in‘at least two different
ways. Remember that a cube has six faces, How many are there in the net here?
(Give two separate diagrams. If vou like, vou may use a squured sheet for eusy
manipulation. )

5. Match the nets with appropriate solids;

(1) - | (0

(b) ()

© é i () &
H

Pluy this game

You and your friend sit back-to-hack. One of you reads out a net o make a 3-D
shape, while the other atlempts o copy it and sketch or build the deseribed 3-D
object.

134 DRAWING SOLIDS ON A FLAT SURFACE

Your druwing surface is paper; which is ot When vou draw a solid shape, the
images are somewhat distorted to make them appear three-dimensional, [t 1s 8 visual
illusion. You will find here two technigues o help you.

13.4.1 Oblique Sketches

Here is a picture of & cube (Freg 13,170 Tt gives a clear idea of how the cube looks
like, when séen from the front. You do not see certain faces. In the drawn picture, the

(d) fiv)

- lengthsare not equul, as they should be ina cube. Sull, you are able to recognise it as

a cube. Such a sketch of & solid 15 called an abligue sketch.




How can vou draw such sketches? Let us attempt to leamn the technigue,

You need a squared (lines or dots) paper. Initially practising to draw on these sheets
will lnter make it casy 1o sketch them on a plain sheet (without the aid of squared lines or

dots!) Let us attempt to draw an oblique sketch of a 3 # 3 = 3 (each edge is 3 units) cube
(Fig 13.12).

Step 1 Slep 2
Drruw the front fice. Draw the opposite fuce. Sizes of the

laces have (o be same, bul the sketch
15 soriewhat off-set from step 1.

‘\.utl_- Il 3

Sliep 4

hidden edges. (I is i convention)
The sketch is ready npw,
Fig 13,12

In the abhque sketeh above, did you note the following?
(1) The sizes of the front [hees and its opposite are same; and
(1) The edges, which are all equal in o cube, appear 50 in the <ketch, though the actual

measures of edges are not tuken so.

You could now try to make an obligue sketch of a cuboid {remember the faces in this
case are rectangles)
Note: You can draw sketches 0 which measurements also agree with those of a given solid.
Todo this we need what is known as an isometric sheet. Let us try to make a cuboid with
dimonsions 4 em length, 3 em breadth and 3 em height on given isometnc sheet

20



13.4.2 Tsometrie Sketches

Have you séen an isometric dot sheet? (A sample is given at the end of the book). Such 4
sheet divides the puper into small equilateral triangles made up of dots of lines. To draw
sketches in which measurements alsa agree with those of the solid, we can use 1somelnc
dot sheets. [Given on mside of the back cover (3rd cover page). |

Let us attempt to draw an isometric sketch of a cuboid of dimensions 4 = 3 = 3 (which
mieans the edges forming length, breadih and height are 4, 3, 3 units respectively) (Fig 13.13).

L - L L] L L]
‘ L] = - = L] - - F - 3 L
L] L] L] L] L] L]
- - L] L] L L
L] L] L] L] L] L]
. - - . - -
L] - L] L L
L - L L] L L]
® B L] « w - L L] . -
Step | Slep 2
Diraw a rectangle 1o show the Prane fonr parallel line segments of
Sront face. lengthe 3 starting frinn the four corners
- - . M . . of the ﬂ."l."fﬂ_ﬂﬂff.
) L] * L] " L] * Ll ' - * L
L] L - L]
- ~ = L] T L] - 5
Slep 3 Sep 4
Connect the matcfing corncrs Thix ix an axomeiric sketch
with approprite line segments. af the vubiid,
Fig 13.13
Note that the measurements are of exact size indn :
ometric sketch: this is not so in the case of an obligue .
skewh %
G EXAMPLE | Here is an oblique sketch of a cuboid [Fig «
| 13,140, Draw an isometric sketch that ,
/s matches this drawing. :
3 SOLUTION  Here is the solution [Fig 13.14(i1)], Now
Fig 13.14 () liow the measurements are tuken care ol Fig 13.14 (i)
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Hoew many units have you taken along (i) “length’? (i1) *breadth’? (1ii) *height'? Do they
match with the units mentioned in the oblique sketeh?

ot Al
EXERCISE 13.2 : i"rm%
WY,
1. Use isometric dot paper and make an isometric sketch for each one of the s N
alven shapes; ST {
2 i
= 2
3
= =
zaill 2 3 3 2
iv] A
8
(i) (i}
2i |2
I
2 ]
4
(i) Fig 13.15 )
2. The dimensions of & cubond are 5 cm, 3 cm and 2 cm. Draw three different
isoretric sketehes of this cuboid,
3. Three cubes each with 2 o edee are placed side by side 1o [orm & cuboid.
Sketeh an obligue or isometric sketch of this cuboid.
4. Make an obligue sketch for ¢ach one of the given isametric shapes:
- *
- = ' l'dl:“‘
. . . J‘E‘@@h
- : : .‘-x_-f_ldl '\:_'.-‘-
. . b Wil
: - . o~ 'H.':: l "|_
AN - —:—..«,C . lll
R L d
- I - e T —
& -




5. Give (i) an oblique sketch and (ii) an jsometric sketeh for each of the following:
{a) A cuboid of dimensions 5 cm, 3 em and 2 em. (15 your skerch unique?)
(b) A cube with an edge 4 cm long.

An isometric sheet Is ultm.ln.d al the end of the book. You could tev 1o make on t‘l
same cubes or cuboids of dimensions specificd by your friend,

13.4.3 Visualising Solid Objects

DO THIS

Sometimes when you look at combined shapes, some of thém may be Hidden
from your view,

Here ure some aetivities you could try in your free time to help you visualise some solid
objects and how they look. Take some cubes and arrange them as shown in Fig 13.16.

i) 7 iy (i)

Now ask your friend 1o guess how many cubes there are when observed from the
view shown by the arrow murk,

FRY THES!

Try to guess the number of cubes in the following arrangements ( Fig 13.17),

O Fig13.a7 @ iy

S oo



Such visualisation is very helpful, Suppose vou form a cuboid by joining such cubes.
You will be able to guess what the length. breadth and height of the cuboid would bﬂ

EXAMPLE 2 If two cubes of dimensions 2.cm by 2em by 2em are
pluced side by side, what would the dimensions of the
resulting cuboid be?

dem—H
SOLUTION  As you can see (Fig 13.18) when kept side by side, the
length is the only measurement which increases, it
becomes 2 + 2 =4 cm. 2em=§
dcm Zcm
The breadth = 2 ¢m and the height = 2 e¢m, = ly —=
Fig 13.18

TRY THESE

1. Two dice are placed side by side as shown: Can you say what the total
wiild be on the fice pposiie to
(W)y3+6 (by4+3 i
((Remember that b die s of numbers on opposite fiees 15 7)

2. Three cubes cach with 2 em edge are pliced side by side 1o form o cuboid.
Try to make an obligue sketch and say what could be its length, breadth and height.

13.5 VIEWING DIFFERENT SECTIONS OF ASOLID
Now let us see how an object which is in 3-D can be viewed in different ways.
135.1 @ne Way te View an Ohject is by Cutting or Slicing

Slicing game

Here is a loaf of bread (Fig 13.20). It is like a cuboid with a square face. You
*slice” it with & kniic.

When you give a “vertical” cut, you get several pieces, as
shown in the Figure 13.20. Each face of the plece 15 o square! We
call this face a *cross-section’ of (he whole bread. The cross
seetion is nearly a square in this case.

Beware! I vour cul 1s not “vertical” you may get a different

cruss section! Th:nh about it The boundary of the cross-section
you obtaim isa plane curve. Do you notice it?

A kitchen play

Have you noticed cross-sechions of some vegetables when they wre cut for the
purposes of cooking in the kitchen? Observe the various slices and get sware of
the shupes that result as cross-sections.

B —




Mav this
Make clay (or plasticine) models of the following solids and make vertical or horizontal cuts.
Diraw tough sketches of the cross-sections vou obtain. Name them wherever you cun.

i 4/\

Fig 13.21

EXERCISE 133

1. What cross-sections do you get when you give a

i Q% (1} vertical et (i) horizontal cut
A J/ | to the following solids?
(| ¥osg @Ak (b) Around apple  (c) A die

e (d) Acirculir pipe (¢) Anice cream cone

13.5.2 Another Way is by Shadow Play
A shadow play

Shadows are a good way to illustrate how three-dimensional objects can be
viewed i two dimensions. Have you seen a shadew play” [t s a form of
entertainment using 2olid articulstgd figures in front of an illuminated back-
: drop to create the illusion of moving images, Il makes some mdirect use of
Fig 13.22 . S
ideas i Mathematics.

You will need 4 source of light and @ few solid shapes for this

—

= activiry, (11
-ziﬁr_'d_* - vou have an overhead projector, place the solid under the lamp and
'}"z'i-— -hA l do these
"'!-__\_““—‘-

Fig 13.23 imvestigations, )
' Keep a torchlight, pight in front of o Cong. What type of
shadow does it cast on the sereen? (Fig 13.23)

The solid is three-dimensional; what is the dimension of the
shadow”

I, instead of a cone, vou place 4 cube in the above game, what
type of shadow will vou get?

Experiment with different positions of the source of light and
with different positions of the solid object. Study their effects on
the shapes and sizes of the shadows you get.

Here 1s another fonny experiment that you might have tried
already: Place a circular plate in the epen when the Sun at the noon
time is just right above it us shown in Fig 13.24 (1). What is the
shudow that you obtain?

Q v




Will it be same during

I .
3 {a) forenoons? (b} evinings? =ﬁ_#
s | o

Fig 13.24 (i) - (ii))
Study the shadows in relation to the position of the Sun and the time of observation.

EXERCISE 13.4

1. Abulb is kept burning just tight above the following solids, Name the shape of the
shadows obtained m cach case, Altempl 1o give a rough sketch of the shadow.
{You may try to experiment first and then answer these questions).

Aball Acylindrical pipe A book
(i) (i) (iii}

2. Here are the shadows of some 3-1 objects, when seen under the lamp ot an overbead
projector. ldentify the solidis) that match cach shadow. (There may be multiple
answers for these!) o _
A cirele i | A rectangle




3. Examine if the following are true statements:
(1) The cube can cast a shadow in the shape of & rectangle.
{1i) The cube can cast a shadow in the shape of a hexagon.

13.5.3 A Third Way is by Looking ot it from Certain Angles
to Get Different Views

One can look at an object standing in front of it or by the side of it or from above. Each
time one will get a different view (Fig 13.25),

Stde view

Feoat view _ Top view
Fig 13.25

Here is an example of how one gets different views of 4 given building. ( Fig 13.26)

Building From view Side view Top view
Fig 13.26

You could do this for figures made by joining cuibes,

Fig 13.27

Try putting cubes together and then making such sketehes from different sides.

Q v



TRY THESE

1. For exch solid. the three views (1), (2). (3) are given. Identify for each solid the
cortesponding top, front and side views.

Solid lie views
Top (1) 2) (3)
1= Side
-
Front
Top
_’f* - Side
Ve
Fromt
Top
Side
Front 5 Cube
Top
. Side
Fromt

2. Draw aview of each solid as seen from the direction indicated by the arrow.

(1) (11) (1)



3,

8.

WHAT HAVE WE DISCUSSED?

The cirele, the square, the rectangle. the quadrilateral and the triangle are examples of
plane figures; the cube. the cuboid. the sphere. the cylinder, the cone and the pyramid
are examples of olid shapes,

PMlane figures are of two-dimensions (2-D)) and the solid shapes are of three dimensions.

(3-D).

The corners of 4 solid shape are called its vertices: the line segments of 115 skeleton are

its edges; and its lat surfaces are its faces,

A net is a skeleton-outline of 3 solid that can be folded to make it. The same solid can

have several types of nets.

Solid shapes can be drawn on a flat surface (like paper) realistically. We call this 2-D

representation of a 3-D solid.

Two types of sketches of a solid are possible:

(a)  An ablique sketeh does not have
proportioial ledyths. Still it conveys all important dspects of the appearaice ol thie
solid.

(by  An isometric sketeh is drawn on an isometric dot paper, a sample of which is
given at the end of this book. In an isometric sketch of the solid the measurements
kept proportional,

Visualising solid shapes is 4 very useful skill. You should be able 1o sée *hidden” parts

of the solid shape.

Different sections of a solid can be viewed in many ways:

(a)  Oneway is o view by cutting or slicing the shape, which would result in the
cross-section of the solid.

(hy  Another way is by observing a 2-D shadow of 4 3-D shape,

(e} Athird way s (o look al the shape from different angles: the front-view, the side-
view and the top-view can provide a lot of information abour the shape observed.




ANSswers

Exercise |.1

1. (a) Lahulspiti: — 8°C. Srinagar: — 2°C. Shimla: 3°C. Ooty: 14°C. Bangalore: 22°C

() 30°C (e) 6°C (d) Yes; No
2. 35
3 =7C=3'C 4.6200m 3, By a positive integer; Rs 358
6. Byanegative integer; — 10, 7. (i1) is the magic square
9. (@)= )= ()= (d) < (e)=

10, (1) 11 jumps (1) 5 junips
{iii) (g) =3 +2-3+2-3+2-3+2-3+2-3=-8
4-2+4-2+-4=8
8 1n (b) represents going up & steps.

Exercise 1.2

|. Onesuch pair could be:

() -10,3 (b) =6, 4; (-6 — 4=~ 10) (€),-3.3
2. Oune such pair could be:

(@) -2.-10:[-2 ~ (~10)=§] (b) 6. |

fo)-1. 21 -2=-3)
3. Baoth Team are equul: Yes
4. 'H-3 i) -6 (i) 19 {iv) (-7) v}{(=3)

S



Exercise 1.3
Lo(@-3 )-235  ()630 (d) 316 () 270
(01320 (g) 162 (h)-360  (i)-20 ij) 36
3. {i)-a (i) -m
4 (@12 (h) 0 (e)—131
5. (a)28 (B 51304 (€)—18750
(d) 329 (e) - 62500 (f) 476
{g) 1140
6, ~10°C 7. (8 (Y15 (i) 0
8. (a) Loss of Rs 1000 (b) 4000 bags
9. (a)-9 -7 ()7 (dy—11
10. (a) -9 (b) -9 (c) -3
Exercise 1.4
1 (2)-48 (-5 (©)4 (d)—1
(e} -1 (N0 (2) 16
3. (a)l (h)-5 (e) 13 (d) -84
(e)— 4

4 (—6,2). (12 4, (12-4), (9. -3)(-9.3) (There could be many such pairs)

5. 9pui: ~14°C 6. M8 (913 7. 1 hovr
Exercise 2.1
il 32 T il !
T L (oA 38 A
L@ i (=4]) (i 2 o
) [ y gl N
g 5'[ 25] vl .ﬁ[ Eﬁ] ) 12

® v



]
H

(1)

&
35

T

L (1) (d)
LORKCH

o1
C T )
3. 3

L

(vi) 15

(x1 2

5. (a) ()12 ()23

3.

o, {E}‘ 153

1

4
7

248
"5'7'7

I8 .4
:

4. One way of doing this is.

3 Yes (Sum= - )

(ii) 14 Sg. cm

15
13

Square

2 | ]
T —3"[=1—i]. Rozy. 3

(i) (5)
(i1) (&)

A |
{11) ]3‘

R
(i) 6

0@ e
(ellel N ]
0 e e

(1)

.'3_‘_
(b) 3_4

(1) :

(b) ()12 (i) 18

-‘_:f_

Exercise 2.2
(iii) () (iv) (c)
(i) (1)
(ii1) 1 % (iv) 1%
il 16 (x4
3
A A A
AAA
FANANIVAN
(i)

|
5

4. EE[= 461] cm
3 3

8. Ashiq; by % of an hour.

(v) 25

(x)9

(N § Yulin
mEEOC
(N § Julin

(e) (1)12 ()27

3 3

(1)

!
(d) 35;

S

(xi) 6

@ ()16 ()28



v o F pa sk o w A e
T & ~ (i) 2= ! p o N
(@) (D) = (1) 5 () ) 270 ()6 7
8. (1) Rozy = 120 gm (i) Ting = %gm
9. (1) Javaid = 8 preces. Leenn = 2 preces, Munish = 6 pieces
T -
W) 55 =3

Exervise 2.3
- | 3 1 in gox & an 8§ 3
Lo @ 6 (b 20 {0}3 (1) (a) @ b = (€) =
ek L @l
(1) (a) L (b) 5 (e) 3
_—, . i ALY _
2, g i) o () = (i) L~
s 0t 2 el el "
(v 3 (vi) 1 70 {vri) I35 {vrii) 53 (ix) 3 ()1
3. (i) 21 0 (i) 455 (i) 8 {iv) 2 T (v) 13__5 (vi) '15 (vi1) 2'.?
vil) 125 () 16
i 2eeS an Lot 1 L -
4. —ﬁ-qf 3 (i) 2 of > 5 2_4 m [ I_Dz:_hn,urs_ 7. 44km
53 i 1 & @ 28
8. (a) (1) 10 (1) 5 (b) 1) s (11) T (€) 5

® v



Exercise 2.4
- o D .. 3 g .-
1. ()16 (ii) 3 (iii) = (iv) = (v) 7 (¥i) :
(vii) 5 (viti) 65

2 G0 g_{-ﬁnprﬁpar fraction) (i) 2 (improper fraction) (i) %ﬁtmn fraction)

(1v) %(pmp&r fraction) (v) 112{pmpmr ftm:tinn:‘,l: (v1) 8 (whole number)
(w11) 11 {(whole number) {wili) % (improper fraction)  (ix) % (improper fraction)
(x) 1 (whole number)
L B o o 16 s 13 a1 + 3
M 5 (ii) 5 (iif) 91 (iv) Ty (v) 3 (vi) 9
4 w2 3 o B5 oy 21 A
8.0 3 (i) 9= Mie WE
Lo 48 e 1 : 9
P e { =Y
(vii) 75 (viii) = (ix) 3 (x) -
Exercise 2.5

Loos (i) 0.7 (131) 7 (iv) 1.49 (v)230 (vi) 0.88
2. (DRs0.07 (i)Rs7.07 (ii)Re77.77 (iv)Re0.50  (v)Rs235

3. (i) 0.05m, 0.00005 km (ii) 3.5 cm, 0,035, 0.000035 km

4. ()02kg (i) 3.470kg (ili) 4.008 kg

. 1 1 - 1 1
5. M2=x10+0%1+0%x —+3x — 2x1+0x —4+3x —
® 10 100 @) 10 100

o 1 1
W2=x100+0x [0+0x]14+0x— +3x —
(i) 10 100

6. (1) Ones  (il) Tens (iti) Tenths (1) Hundredths (v} Thousandths
7. Rigzmn travelled more by 0.9 kam or 900m 8. Suzy bought more fruils
9. 14.6 km

S



Exercize 2.6

1 ()12 (i) 36.8 (iii) 13.55 (iv) 80.4 (v) 0.35 (vi) 844.08
{vii) 1.72 (wviii) 41.40  (ix) 2508.84 {x) 1869.2

2. (171 em® (ii) Arca = 156.25 sq. om

3. ()13 (i) 368 (iif) 1537 {iv) 1680.7 (v)3110 (Vi) 15610
(vil) 362 (wiii) 4307

4. 553 km
5. (Y075 (i) 5.17 (i) 6336 (iv) 4.03 (v) 0.025 (vi) 1.68
(vii) 0.0214 (viii) 11.025  (ix) 1.0101 (x) 110,011

Exercise 2.7

1. ()02 (i) 0.07 (i) 0.62  (iv) 10.9 (v) 162.8 (vi) 2.07
(vii) 0,99 (viii) 0.16 (ix) 640 (x) 184

2. (048 (i) 5.25 iii) 0.07 {iv) 331 (v)27223  (vi) 0.056
(vil) 0397 (viii) 0.3069  (ix) 0433  (x)0.05

3. (i) 0.027 (i) 0.003 (iii) 0.0078 (iv) 4326 (v)0.236
(vi) 09853

4. (i) 0.0079 (ii) 0.0263 (i) 0.03853 (iv) 0.1289 (v) 0.0005

5.2 ()180 (iii) 6.5 (iv) 44.2 (V)2 (vi)31 (viiy 510
(vii)27  (ix) 2.1

6. 18km

® v



Exercise 3.1

Frequency
1
3 ; 1
4 " 3
s W -
7 I 2
‘8 l 1
9 | |
w9 ) | ) 8 fivi 3
3.2 4. 50 5. (i) 12:80a0) 3 (1) M =%qr-§— iv) &
6. (1) Highest marks = 95, Lowest marks = 32 (i) 56 (tii) 73 7. 2058
8. (Y205 (i) 5.9 (i) § 9, (ip15lem (i I28em (iip23em (iv) 14l 4em (v 5
ExErcise 3.2
1. Mode = 20, Median = 20, Yes. 2. Mean = 39, Mode = 15, Median = |35, No.
3. (i) Mode =38, 43; Median = 40 (i) Yes there are 2 modes.
4. Mode = 14, Median = |4
5 M) T (i) F timy T vy F
Exercise 3.3
1. fa) Cat by 8
4. (i) Maths ni) 8. Science i Hmdi
5. {if) Cricker (i) Watching sports
6. (i) Jimmu {ii) Jammu, Bangalore
(i) Bangaloreand Juipur or Bungalore and Ahmedabad (v Nurbay
Exercise 3.4
L. (1) Cerainto happen (ii) Cnn huppen but not certam i) Imposihle
{iv) Can happen but not certain (v) Can happen bul not certain
1 1 )
2. @) r (i) . 3. 3




Exercise 4.1

LMNo ()No (ii)Yes (wNo (WYes (vi)No (vi)Yes (viii) No
(ixX)No  (x)No  (xi) Yes
2.(a)No (b)Yes (c)Yes (d)No (e)yNo () No

LA Pup=1.23 ... (HPutx=1,2.34.56...
4.(Hx+4=9  (iDy-2=8 (i) 10a=70 {_1w_.r}15’1=5
3y

(V) 1-:1-5 (vi) Tm+7=77 fvm-._-:—ttwcl (viii) 6y - 6 =60

(i%) g-p?.' =30 (x) 4—3x=7

5, (i) Four added to 2 tiumbér gives & (ii) 7 taken fromt a number gives 0
(it} Twice n number equals |1 (iv) A number divided by 3 gives 12
(v) 3 ndded to 4 tirmes 4 nurnber gives 7

(vi) 7 subtracted from three-fourth of a munber gives 15
(vii) 3 subtracted fron six times & number gives 10

6. (1) 5m+7=37 (i)3y+4=49 (E)2A+7=87 (v) 4b=180°

Exercise 4.2

1. (a) Add 1 fo both sides; x=1 (b) Subtract 1 from both sides, x=-1
fc) Add 1 to both sides; x= 6 (d) Subtract 6 from both sides; x =~ 4
(€) Add 4 to both sides; y=-3 (f) Add 4 10 both sides; y=8

(g) Subtract 4 from both sides; y =0
2. (a) Divide both sides by 3;1= 14 (b) Multiply both sides by 2; b= 12

(c) Multiply both sides by 7; p=28  (d) Divide botl sides by 4; x = ij

(=) Divide both sides by 8 y= ? (f) Mulsiply both sides by 3: z:=%5

v



(g) Multiplw both sides by 5; a =;— (h} Divide both sides by 20; 1 =_—:—
3. {a) Stepl: Add 2 to both sides (b} Step 1: Subtract 7 from both sides
Step 2: Divide both sides by 3; n—= 16 Step 2: Divide bothisides by 5; m—2
(c) Step 1: Multiply both sides by 3 (d) Step 1: Multiply hoth sides 10
Step 2: Divide both sideg by 20; p=6 Step 2: Divide both sides by 3; p =20

4 ()p=10 (b)p=9 (c)p=20 (dhp==15 (e)r=-21 (flx=-1

(gy=1 (hx=-2 {Hr=5 (k=4 (k)g=3

Exercise 4.3
1 (a)x =-§- (b)x=-2 (c)y =45 (dyr=-21 (e)z=-3
— | 27
= Y ===
(f) x z (g) 2
2 (a)x =7 (bph =3 c)z=10 (d) x=0 ()r=-3 (Hx= %
_27 b= e N oy =2
(a)= = (b)x : (€)x=2 () p=5 (e} m "
Exercise 4.4
b w 3 . v 3 :
1. (a) Sx+6=15; 5 (b} 16—zx=x.10 {Ffl-_; y=3=12L y=24
(d) 2m-11=15:m=13 () 50-3x =8 x=14 11 Xt49 &x=21
() 3x-6=9,
x=5

2. (a) Lowestscore =40  (h) 70° each’  (¢) Dhoni: 132 runs, Yuveaj; 66 tune  (d) 13

36 (i) 15years (i) 25
4.30

S



Exercise 5.1
1. (i) 70 (ii)27° (iii) 33
2.() 75° (ii) 93° (iif) 26°
3. (i) supplementary (ii) complementary (iil) supplementary
{iv) supplementary (v) complementary (vi) complementary
4.45"  3.90° 6. 22 will increase with the same measure as the decrease in =~ 1.

7.(()No  (ii)Ne (iii) Yes 8. Less than 45°
9.(i) Yes (i) No (i) Yes (iv) Yes (v)Yes (vi) £COB
10. £1, Z4 £5, 22+ 23 (ii) £1, 25 24, 25
11. £ 1 and £ 2 are not adjacent angles hecause their veriex is not common.
12, (i) x = 559, y=125%, 2—125° (if) x=115°, y=140°, z=40°
13.¢i) 90" (i) 180°  (iii) supplementary  (iv) linear pair  (v) equal
(vi) obtuse ungles
14, (iy £ AOD, 2 BOC {ii) £ EOA, £ AOB (iii) £ EOB, ZEOD
(iv) < EOA, £ EOC (vl £A0B, £ AOE; £ AQE, 2 EOD; £ EOD, »COD

Exercise 5.2

1. (i) Corresponding angle property (i1) Alternate interior angle property
(ii1) Interior angles on the same side of the trangversal are supplementary
2.0 21, 25 £2, 26, £3. 2T L4, 28 iy 22, £8: 23, &
(ifi) £2, £5;, £3, /£8 (iv) L1, £3; 22, 24; £5, LT, £6, L3
3.2 =355% b=125% ¢ =55 d =125 e=55% {=55°
4. x=T0° (i) x = 100°
5.{i) £ DGC=70" {il) £ DEF = 70"
6. (1) 1 is not parallel to m (11) | 1s not parallel to m

{ii1) 1 is parallel te m {(1v) | is not parallel 1o m

e 0



Exercise 6.1
1. Altitade. Median, No.
Exercise 6.2
1.(1) 120° (i) 116° (iii) 70* (iv) 120° (v) 1007 (vi) 90°
2.(1) 65° (ii) 30° (ii1) 35° (iv) 607 (v) 50° (vi) 40°
Exercize 6.3
1. (i) 70° (ii) 60° (iii) 407 {iv) 65° () 607 (vi) 30°
2. x=T70° v=60° (i) x= 50°, y = 80° (i) x=110%, y=70°
(iv) x=607, y=90° (v) x=45" y=00° (vi) x="060°Y =n0°
Exercise 6.4
1. (i) Not possible (ii) Possible (ii1) Not possible
2.0) Yes (if) Yes (iii) Yes
3. Yes 4. Yes 5. No
6. Between 3 and 27
Exercise 6.5
.v/41  24em  3.9m 4. (i)and (i) 5.25m  6.(i) 7.98¢m

8 68 cm

S



_ Exercise 7.1
£ C =D (Third 2 = Third )
ASA Congruence Criterion

1. (a) 10:1 (h)500:7  (e)100:3  (d)20:1

2, 12 compulters

3. (i) Rajasthan : 190 people : UP : 830 people (ii) Rajasthan
Exercise 7.2

1. (1) 12.5% (b)125%  (c)7.5% (d) 2&;%
2. (u) 65% (b) 210% (c) 2% (d) 1235%:

i) %;.’E&% (ii}%;ﬁﬂ% (iii) %;315%

4. (a)37.5 (b) % minuie or 36 seconds (c)Re 300 (d)0.75kgor750g
5. (a) 12000 (b) R$9,000 ({¢) 1250 km {d) 20 rainutes () 500 litres
it 3 1 1
6. (a) 0.25: — 1.5:= 0.2:= d) 0.05;: —
(a) 3 (b 3 (e) 3 (d] T
7. 30% 8. 40% ; 6000 9. Rs 4,000 10. 3 maiches
Exercise 7.3
1. (3) Profit=Rs 75; Profit % = 30 (b) Profit= Rs 1300; Profit %= 12.5
(¢) Profit = Rs 500; Profit %= 20 (d) Loss = Rs 100: Loss % =40
2.(a) 75%; 25%  (b) 20%;,30%, 50%  (¢) 20%; 80%  (d) 12.5%; 25%; 62.5%
3.2% 4 5; W 5. Rs 12,000 &. Rs 16875 T (i) 12% (i) 25g
$.Rs233.75 9. (a) Re 1,632 (b) Rs 8, 625
10, 0.25%
11. Rs 500

S 0



Exercise 8.1

s T e ) L —3 =5 <8 =10 -9
. BT AT Wy T 1 T B g A o e
L30T W) 533777
e e P
45 9 ) 457 45 15)" 45 ' 45 3 "4""3"2
=15 =18 =21 =24 =4 -5 -§ -7
2. i) _JI et =20 G} et e
25 30 " 35" 4o 1620247 28
i 5 6 7 8 (i) g 10 12 14
T 30" 36 —42 —48 T, T A Y
-4 -6 -8 -10 .10 15 20 25 .. 8B 12 16 28
'[} TN S Ty S ae— [11] _t__'f__i = [m __9_1-_-_
14" 217287 35 —6 —9'—12"15 18727736 63
-
4
() - " " } — ' »
-2 -1 0 1 2
(i) . i —t b } b »>
- v
=5 ’ l
3
=
.‘-.'|-,
(ifl) - .L?.“J.:JJ: 4 . »
-2 = 0 1 2
T
%
(iv) <& + ::=‘==‘?: »
| 0 1




5. P represents ; Q represents g R represents _—;- S mpm;gms-'?s

6. (1), (1), (v). (V)
. —4
7. ——
0=
E()< (i)< @)= (> {v< (W)= (vi)>

- g . Sy
= iy —22 Lt
(ii) 5 (i) T (1) 3

5 e =Bl B el L2
9.(&2 (if) = (iii) = (IYJ4 v) 3?

e R D e f A Qe s == =3
0. () == === == ik =228 =9
000 == W=nyy W
Exercise §.2
=3 .. 34 o 17 .82
L) T (il T (iii) o (iv) 9
—26 N -2 . 34
™ — o) == i
20y W g M W
~63 I B 54 =6 8 -
3.(1) 3 (ib) T (iif) 7z (iv) = ) = (vi) 1
o =3 o 4 v =1 -4 o 21
4.0 -6 (i) = (i) = () c (v) - (w1} 2




Exercise 9.1
1. (i) 150000 m’ (ii) Rs 1,500,000,000
2.6400 m*3. 20 m 4. 15cm; 525 cm” 5.40m
6. 31 em; square 7.35 em; 1050 em® 8. Rs 284
Excrcise 9.2
(@) 28cm®  (b)15em’  (¢)8.75cm’ (@24 em®  (e) 8.8 em’
2.(a) 6 em? B)8em®  (¢)6em’ ()3 em®*
3.()123em  (b)103em (c)5.8cm (cl) 1.05 em

4.(a)1l6em  (b)BOcm  (¢) 155 cem
5.(912cm®  (b)!114com
6. length of BM =30 cm; length of DL =42 cin

7. Area of AABC =30 em’; length of AD = ?g cm

8. Area of AABC =27 em®: length of CE=7.2 em

Exerclse 93
1. (&) 88 cm (b) 176 mm {c) 132 cm
2.(8) 616 o’ (b) 1886.5 m? ;:1-5—?“3
3.24.5 m: 1886.5 m* 4. 132 m;Rs 528 5.21.98 o’
6.4.71 m: Rs 70.65 7.25.7 em 8. Rs 30.14 (upprox)
9.7 ¢cm; 154 em®; 11 e cirele: 10, 536 cm® 11.23.44 e’
12.5 em; 78.5 ona® 13.879.20 m? 14. Yes
15. 11932 m: 5652 m 16, 200 times 17.94.2 em

S



Exercise 9.4
1. 1750 w®; 0,0675 ha 3.1176 m* 330 e’
4. ()63 m* (i) Rs 12,600 5.(1) 116m® (i) Rs 31,360
6, 0,99 ha; 1.2 ha 7.0 441 m® (i) Rs48.510 8. Yes, 9.12 mcord is left

0.(i) 50m® (i) 1256 m® (i) 3744 m®  (iv) 1256 m
10.() 110m? (i) 150 em’; 11.66 em®

Exercise 10.1

1-’_“:' ¥— f.l.l} %_(I+:uf} [ﬂﬂ zI [ﬂ' x‘ & J'-: (vi) 5+ 3 mn
(i) 10 3z (vilipab - (a+h)  (ix) E;E ) p+a-pq
2
@M (@ x—3 (b) 144’ {c) ,?';J”

' : 1 i T -

= IR R

< Q4 ¥y
I
-4 T . ¥




—dx= 5

~4x+ 5y

Sy+3y"

e 207

pg+q

1.2ab - 24b +3 60

—4x
5
5y
5

3
=

P

-9
1.2ab

-24b

3.1
3 32

Oipt+02¢"




()

5-3t*

.{ﬂ','.

Pet+tF 44

(iii)

X+ 2xy+3y

100m + 10000 |

100m
10000

V)

- zp"'qi +7 py

(iv)

123 +0.8b

(vii)

3147

30457

(vii)

2(1+ by

2

b

(ix)

0.1y +0.01y

| Oy

0.01v*

001




Supression Teraws withox | CodMiciats of X
(1) Frby yix v
W | 13y  Sfyx ~Byx -8y
G | xeyt2 X [
@ | sezem = 2
Il.'.v.-]. 1+=x+xy X 1
) | 128y 125 Dy 12y
-t’i‘if) : T xﬁ? xy v
) o | T
) §-xy - Xy =
@ | syers s | 3
() | 20 - 15xy 47y | ~15xy’ “15x
7¢ 7

3. (1} binomial
{(v) trimamaal
(ix) trinomial

(x1ii) trmomial

6. (i) like
(v) unlike
(ix) uwilike

(ii) monomial
(vi) binomial
(x) binomial

(xrv) Monomial
(ii) like

(vi) unlike

(x) like

(ii1) trinomial (i1v) monomial

(vi1) anormal {vi11) monomial
{xi) binomial (xdi) trinomial
(xv) Monomial

(ii1) unlike (iv) like

(vii) like (viii) unlike

7.(8) — x¥, 2xy';— 4y, 20x7y; Bx?, —1 1%, — 6x% Ty, v 100x,3% - L1yx2xy

(b)

10pq, ~7qp, 78qp; 7p. 2405p; 8q, - 100q; p*q’)2q’p*; —23.4% - 5p*.701p*; 13p*q: 13pq, qp’

B —



Exercise 10,2
1. (1) 8b—32 (i) 72 +122° - 20z (i) p—q (iv) a+a+3
() 8x'y+8xy —4x? -7y° (vi) 4y* ~3y (vii) 9x% y —8xy’
2. (i) 2mn (i) -5tz (i) 120m -4 (iv) Sa+5b—2ub
(v} 7x+5 {vi) 3m-4n-3mn- 3 (viii} Spg+ 20 (ix) 0
(%) -x' =y’ -1 (xi) 3xy* +4x7y+ 6
(i) 6y (if) — 1 8xy (idi) 2b (iv) 5a+35b—2ab

(V) Sm’ ~8mn+8 (vi) x* -5x-5  (vil) 10ab-7a® -7’
(viii) 8p* +8q° - 5pq {ix) 0

4. (a) ¥ +2xy- ¥ b) 5a+b-§
5. 4x! -3y’ -
6. (8) - v+11 (b) 2x+4 7. 17xy- 6x+9y+1
Exercise 1.3
L{i)0 (i) 1 (i) - 1 (iv) 1 (vl
2.0 -1 (i) — 13 (i) 3 (tv) 12 (v)0
3.(1)-9 (i) 3 {iir) 0 (iv) 4
4.8 (ii) 4 (i) O (iv) 16 (v) 12
S.)-2 (i) 2 (i) 0 (iv) 2
6. (i) Sx—13; -3 (i) 8x-L 15 (i) 11x— 10,12 (iv) 11x+7;29
7.1 2x+ 410 {ii) —4x+6;-6 {iii) ~Sa+6;11 (iv) 3a-2b-9% -8
(v)-2
8.(1) 1000 (11) 20
9. -5
10. 2a* +ab+3;3%
11.x=1



Exercise 10,4

1.
Symbol Number of Digits ~ Number of Segments
] 5 2%
I I
—_— 100 301
I l 5 16
- 10 11
160 301
|| ; 2
| | 10 52
S 100 502
2 (i)2n -1 — 100" ;199
(i3n+2—5%:17
10™ - 32:

100™ : 302
(1ii)4n +1—3 5" : 2L
10" :41;
100" 401
(iv) Tn+ 20— 5" ;55;
LO™ ;00
100" : 720
(Mn?+1— 5™:26
0™ :101

S



Exercise 11.1
L (164 (ii) 729 (i) 121 (iv) 625
2, (i) 6* Gy} (iii) b* (iv) 5% x7° (v) 22 xa*
vid a* «e®wd
3 2 (i) 7° i) 3* fiv) 5°
4. (i) 3 (i) 3° (iii) 2" (iv) 2'% (v) 2%
5.0 27 %3 () 5%3F () 2237 %5 (iv) 2% =3 x5*
6. (1) 2000 (ii) 196 (ili) 40 (iv) 768 (V)0
(vi) 675  (vii) 144 {vit) $0000
T - 64 (i) 24 (ii1) 225 (iv) ROOO

8.(1) 27x10% > 1.5x10° (i) 410" <3x107

Exercise 11.2

I.(a) T (b) 11 (SN (d) 3 (€6 (E) ()
@E o
32 3 AL L s )3 or
2655 O OF @ @3 (03 orl
2\
(@ 2a° M (g) (3 ) 1

3. (i) False: 10x 10" =102 and (100} =10% (i) False; 2° =85! =25
(ii1) False; 6° =2' %3 (iv) True; 3 =1,(1000)° =1

40 23 @2xFRS @I (923
5.9 (i) %- i) |



Exercise 11.3

1.279404 = 25 10° + 7« 10* + 9 10° 4 4% 10* + 0« 10' + 4= 10"
3006194 = 35 10° + 0 10° + 0% 10° + 63 10° 4+ [%10° + 9% 10* + 4% 10°
2806196 = 2 10°+8x 10° = 0% 10" + 6x10°+ 1x10* + 9% 10' +6x 10°
120719 = 1x10% + 2<10* + 0> 107 + T 10?4 110" + 910"

20068 = 2x10" +0%10° < 0=107 + 62 10" +8~10°

2. (a) 86045 (b) 405302 () 30705 (d) 900230

3. (1) 5% 107 (1) 7=10% (1) 3.1865x10°  (iv) 3.90878=10°
(v) 3.90878x10% (v) 3.90878=10°

4, (2) 384<10%m (b)) 3x10"m/s {e) 1.2756x10°m  (d) 1.4%10°m
{e) 110" (D) 12¢10%years  (g) 3%10%m (h) 6.023x 10™

(i) 1353 10° () L.027x10°

Exercise 12,1

@) (b} (©)




(@

(d)

1a) Squ
-

i

(k)

i

b}

{&)

(b) Triang!
B

i
fe)

{c) Rhnmlm
g:




(d) Circle (¢) Pentagon (f) Octagon

4,

7. 3 ihy 1 ey O (dy 4 l2) 2
(g 0 (hy O iy & (j3 Infinitely many

8. fa) A HLMOTUVWXY (b) B,C.D,E H,1,0,X

fe) O, X, I.H
10. (a) Median (by Diameter

Exercise 12.2

b tag (b () fe) ()
2. fa) 2 by 2 fe) 3 (d) A e) 4 0 5
(g) 6 (hy 3
Lxercise 12,3

3. Yes 5. Square 6. 1207, 180%, 2407, 300°, 360°
7. (1) Yes (i) Ne
Exercise 13.1

1. Nets in (i), (iii), (iv), (vi) form cubes.

S



4 15

3. ‘No, because ene pair of opposite faces will have { and 4 on them whose rotal is not 7, and another pair
of opposite Toces will have 3 and 6 on them whose wotal is also mon 7.

4. Three faces

5. (w) )

6

(b) (i)

5

4

15

&) ()

{dy (i)




