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FOREWORD

The Punjab School Education Beard has been continuously engaged
in developing syllabi, producing and renewing text books according to the
changing educational needs at the state and national level.

This book has been developed in accordance to the guidelines of
MNational Curriculum Framework (NCF) 2005 and PCF 2013, after careful
deliberations in workshops involving experienced teachers and experts from
the board and field as well. All efforts have been made to make this book
interesting with the help of activities and coloured figures. This book has
been prepared with the joint efforts of subject experts of Board, SCERT
and experienced teachers/experts of mathematics. Board is thankful to all
of them.

The authors have tried their best to ensure that the treatment,
presentation and style of the book in hand are in accordance with the mental
level of the students of class VII. The topics, contents and examples in the book
have been framed in accordance with the situations existing in the young
learner's environment. A number of activities have been suggested in every
lesson. These may be modified, keeping in view the availability of local
resources and real life situations of the learners.

| hope the students will find this book very useful and interesting. The
Board will be grateful for suggestions from the field for further improvement
of the book.

Chairman

Punjab School Education Board
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Integeré

In this chapter you will learn :-

1. Todefine integers.

2. Addition. subtraction, multiplication and division of integers.

3. To understand and investigate the properties related to various operations on integers.
4. To realize the importance and use of integers in your day to day life.

5. To use number lines to represent infegers.

OUR NATION'S PRIDE

Brahmagupta : Brahmagupta was the Indian
Mathematician whe defined zero and set the
rules for its computation, which further led to
make the mathematical problems real and easily
solvable. Not only this, there are numerous
areag in the field of mathematics where the
contribution of Indian mathematician has been
immense. It includes the discovery of zero, the
riles of working with negative numbers and
most importantly a system of expressing all the
numbers using only ten symbols.

A INTRODUCTION \

As we know that the integers are the numbers used for coumting forward as well as backward.
The use of integers in our real life makes them important in mathematics too. They help in
computing the efficiency in positions, to calculate how more or less measures to be taken for
achieving better results and many more.

We have stadied numbers used for counting called Natural numbers (N= 1,2, 3, 4......... ).
All nataral numbers along with 0 (Zero) are called whole numbers (W=0, 1,2.3,4.......... 1 But
these numbers cannot help us solve all our daily life problems. Therefore we shall study integers,
which is a collection of whole numbers and the negatives of natural numbers.

,,,,,,,,,,,,, — =3, & —1, 0, 1, 2, 3, &eericorinssnes
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. 12,3, 4......... are positive integers,
. =1, =2, =34 are negative integers
. 0 (Zero) 18 an integer which is neither positive nor negative

REPRESENTATION OF INTEGERS ON A NUNBER LINE

Draw a line. Mark a point on the line. Label it as Q. Now mark some more points at equal
distances on the right as well as the lefi of 0. Label the point on the right side of O as 1, 2, 3,4
................ and label the points on the left side as -1, -2, -3, —4............... a8 shown below :

O

L 1 L 1 [ 1 L
I ] I | I i ]

-7 6 -5 4 -3 -2 -1 ¢ 1 2

=
Ca

4 5 6 7

L et

The arrowheads on both the sides of the number line indicate the continuation of integers
infinitely on each side.

ABSOLUTE VALUE OF AN INTEGER

The absolute value of an integer ‘a’ is the number value of "a" regardless of its sign. It 13
denoted by | @ |, called the modulus of a

forexample () |5 |=5and |-51=5(if) F3|=3 and 31 =3
EXample-1: Write all integers (/) between -5 and 5 (i) between -20 and -13

Sol: (i) Allintegers between —5 and 5 are
—4,-3,-2,-1,0,1,2,3, 4
(@)  All integers between —20 and -13 are
=19, =18, <17, =16, =15, <14

EXample-2 : Compare the integers

(1)=Tand 0 (#)-5and -13 (fi1) =193 and -128 (#v) =26 and 23
Sol: (i)  We know that every negative integer is less than ()
-7T<0
(i) =5 lies to the right of —13 on number line.
& —5>-13
(i) —193 lies to the left of =128 on a number line
193 =128
(iv) We know that every negative integer is less than every positive integer
26 <23

EXample-3 : Evaluate (Y17 - =121 (i) |-211-191 (i) [27-181 + 1-9]

Sol : We have
M 17-1-121=17-12=5 [ 1-121=12]
(i) F2191=21-9=12 [ 1-211=21and|9]=9]
(i) 27-181+191=9+9=138 [+ 127-181=19|=9and|-9|=9
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E_x ample-4 : Arrange the following integers in ascending order.

135, -87, -9, 87, =23, 263, -172, 18
Sol : Given positive integers are 133, 87, 263, 18

In ascending order 18 < 87 < 135 < 263
Given negative integers are —87, 9, 23, 172
In ascending order —172 <87 <-23 < -9
Hence all given integers in ascending order are
-172 < -87<-23<-9<18 <87 <135 <263

ie. —172,-87,-23,-9, 18, 87, 135, 263

23 EXERCISE- 1.1 |
B =

1. Use the appropriate symbol =, < = to fill in the blanks

0 -3 -5 i@ 2 5-4
(i) 84 -3 (v) -6 5-0
v) 3 8-3 vi) 0 -3

(]
H

Arrange the following integers in ascending order.
@ —2,12,—-43,31,7,-35,-10

) -20,13,4,0,-5,5

3. Arrange the following integers in descending order.
(M 0,-7,19,-23,-3,8,46

() 30.-2,0,-6,-20,8

4.  Evalute :-

(@ 30-121 (ir) -251-1-18I (#ii) 6 — |- (iv) | 1251+ 11101
5. Fill in the blanks :-

(1) 0 1is greater than every .........ccoeon. integer.

(if) Modulus of a negative integer is alWays .....ccovvveerne .

(i) The smallest postive iNteger i8 .....ooveceee .

(fv) The largest negative integeris ... :

(v) Every negative integer is less than every ... integer.

FOUR FUNDAMENTAL OPERATIONS
(/) Addition of Integers

Addition of Integers

v : 4

Addition of two Integers Addition of two integers
having same signs having different signs




[

4

Addition of two integers having same signs :

Step 1 : Add the values regardless of their sign.

Step 2 : Write the sum with sign of both the integers.
Example 1. Solve 10 + 23

Solution

Example 2. Solve 70+ 18

Solution

10 + 23
=33

TO+ 18
=83

Example 3. Solve (=50) + (=32)

Solution

Example 4. Solve (=42) + (=60)

Solution

(=30) + (-32)
=—82

(=42) + (~60)
==102

Addition of twe integers having different signs :

Both the numbers

Mathemalics = il

Both the numbers
have same sign
ie (+.1)

have same signs
i.e. (= ~)

Step 1 : Find the differcnce between the values regardless of their sign.
step 2 : Wriie the difference with the sign of the inieger having greater value.
Example 5. Solve (=17) + 35

Solution

Example 6. Solve (-63) + 27

Solation

Posilive

(~17) +35
=12

(~63) +27
=-36

@dditiun of [nteger@

Negative

Add their values
regardless of their
signs and write the
sum with positive
sign.

Find the difference between their
numerical values regardless of their
signs and write the difference with
the sign of greater valus,

Add their values
regardless of their
signs and write the
sum with negative
sign.
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PROPORTIES OF ADDITION OF INTEGERS

1.  Closure property : The sum of two integers is also an integer. f.e if @ and b are inegers
then & + b is also an integer. For example 2+ (—4)=-2, (-3} +(7)=4,8+5=13
Commutative property : For all integers g and b

[ ]

a+bh = b+a
For example 548 = B+5=13
3. Associative property : For all integers a, band ¢
a+(b+c) = (a+b)+c
For example D+65+9 | [-2+51+9
=(=2})+(14) | =3)+9
= 12 | =12

() +(5+9) = [(=2)+5]+9
4.  Additive identity : The integer 0" is such thata + 0 =0+ a = a IV 1s called the additive
identity of inlegers.
Additive Inverse : For any integer a, we have (a)+a=0=a + (-a)
The negative of an integer a is (~g) and the sum of an integer and its negative is "0’
Addirive inverse of a is (—a)
Similarly additive inverse of (—a)is —(~a)=a

EJ‘I

EXample-7 : In a quiz. Manjeet Singh scored 65, -30, 25, where as Ramandeep scored

=30, 65, 25 in three rounds. Find who scored better 7 What conclusion do yvou draw 7
Sol. Manjeet Singh’s score = [(65 + (-30)] + 25
= 35+35
= 60
Ramandeep's score = (-30) + (65 + 25)
= 30490
= 60
We see that both Manjeet and Ramandeep scored same. We conclude that addition of
integers is associative.
(if) Subtraction ol Integers : Subtracting an integer from another integer is same as adding
first integer with additive inverse of second integer. In other words, if a and b are two
integers then a — (+b) = a + (-b).

EXample-8 : Solve 15 - (-8)

Sol. We have
15-(=8) = 15+ 8
= 23
15-(-8) = 23

EXample-9 : Solve (=3) - (+ 21)
Sol. We have
(=3)=(+21) = (=3)+(-21)
= —-24
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PROPERTIES OF SUBTRACTION OF INTEGERS :

1.  Closure property : The difference of two integers is an integer i.e. if a and b are any two
integers then (o — b) is always an integer.

Forexample -3 -2=-5,7-(4) =11
Subtraction of integers is not commutative

b=

For Example (5 - 8) I (8 -35)
=-3 | 3
5-8 # §-5
3.  Subtraction of integers is not associative :
For example [7 - (-2)}] -1 | 7=[(=2)-1]
=[7+2]-1 1 =7-[-3]
=9-1 } =7+3
=8 ] = 10
7 =21 # 7-{=2)1]
4.  For every integera,a—-0=a=0-a q
EXample-10 : Solve (<7) + 8} - (3) Lﬁi‘i’ :‘:: FD“;:;‘:
Sol. =T)+(8)—-(3) and add all negative
= (T +(8)-(3) numbers seperately
= (D+8+(3) foptte]
= Y [(7) + (-3) =-10]
= 3
EXample-11:Solve 15- (-5 + 12+ (-8) = (- 3) [Add all positive
numbers together
Sol. 15-(-3)+12+(-8)-(-3) and add all negative
= 1I5+(+3)+12+(-8)+(+3) numbers seperately
= 15+5+12+3+(-8) together]
- 35_8 [1545+12+3=35]
= 27

EXample-12 : The difference between two integers is — 7. If second integer is 23, then

find the first integer
Sol. Difference = -7
2 integer = 23
1¥integer = Difference + 2™ integer

= 7+23=16
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:-I EXERCISE - 1.2 |

: F3 e
1. Find the value of
(@) 32+15 By 17 +(-18)
() (25)+(21) (@ (B)+ (11
(e} (=13)+1(21) N =19+ (D
(g) (=85)-(-10) (h)  (15)-(6)
(1 (45)-(=27) () (-62)-1(52)
2. Solve the following
(@) (3}+7+(-8) (b) -(=-
(€ 8+(-T7)-(-6) d) (=12} —(-17) +(-25)

3. Find the value of
(@) 15-(-5)+12+(-8)+(-3) # B -1+ E25)+27-13+(-T)
(e} 160 + (=150) + (—130) — (—-100) (d)y 25—(—15)+(-12) + 2] — 65— (-38)
4. Fill in the blanks using properties of adddition and subtraction of integers.

@ W+[(5+END=[10+(-5)]+

(#) 25-10=-10+

(f) 20+ =15+

@) —12)+37=37+

vy 13+ 2] =[13+(-7)]+
i) =17+ =-17

5.  The difference between two integers is—10. If first integer 1s 17. then find the other integer ?

6. Write three consecutive odd integers succeeding (—93) 7

7. At sunrise, the outside temperature was 7° below zero. In the afternoon the temperature
rose by 13° and then fell by 8% at night. What was the temperature at the end of the day ?

8. Manjeet Singh has a bank balance of T — 430 at the start of the month ? Whart was the bank
balance, after he deposited T 250 7

9. Mount Everest, the highest elevation in Asia, is 29028 feet above the sea level. The Dead
Seais 1312 feet below the sea level. What is the difference between these two elevations ?

10. Inaquiz, Team A scored 70, — 15, 30. Team B scored —15, 70, 30 and team C score 30,70,

~15. Which team scored better ? What conclusion do you draw ?

Team A Team B
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1. Inacompetition there are 5 Teams and three rounds. The scores of all the teams are given
below in the table. Complete the table and tind, the teams at Ist, IInd and IITrd positions.

Ronoq—Leams A B C D E
Round 1 7 -9 8 7 ~6
Round 2 -3 5 -2 0 7
Total afrer

two round

Round 3 -2 -5 -3 -5 4
Round 4 6 7 ) 3 -2
Final Score

12. Multiple choice questions :-

@ EH+3=
@y -10 B 5
(c)y 10 (d 0
(i) 10 +(-12)=
(@) -2 () 22
ey 22 d 2
(i) --(D=
(@) -2 (-
ey 2 (d) None of these

(7v} Which of the following statements is incorrect 7
()  Sum of two integers 15 also an integer.
(b)) Forall integersaandb,a+b=hHh+a
(¢c)  Difference of two integers is also an integer.
(d)  Subtraction of integers is commutative.,
(v) Which of the following is correct 7
(@ (N-(3)=3-(=T7)
B N+3=3+-D
€y D+[5)+ D=1 +(5)] - 3)
(d) None of these

MULTIPLICATION OF INTEGERS

Multiplication is Repeated addition : Let a and b are positive Integers then a x b is
defined as addition of @ to b times or addition of b to a times

For example dx3=4+44+4=12 or Ix4=34+34+3+3=12



Intergers 9
Multiplication of two integers :-

~ Multiplication
of Integers

Multiplication
of integers
with same sign

Multiplication
of integers
with different sign

1. Multiplication of integers with same sign :-
Step 1 : Multiply the numbers regardless of their sign.

Step 2 : Write the product with a positive sign.
EXample-1 : Find the product of 18 and 12.
Sol : Multiply the given Integer 18 and 12 we get
18§x12=216
EXample-2 : Find the product of (=50) and (-8).

Sol : Multply the given Integer —50 and —8 we get
(-50) % (-8) =400

2. Muliiplication of integers with dilferent sign :-
Step 1 : Multiply the numbers regardless of their sign.
Step 2 : Write the product with a negative sign.

EXample-3 : Find product of 15 and —12.

Sol : Multply given Integers 15 and —12 we get
15 % (=12)

—(15 % 12)
~180

PRODUCT OF THREE OR MORE NEGATIVE INTEGERS

To find the product of three or more negative integers we can simply take two integers at a ime
and follow the rules as for multiplication of two integers.

(=a) X (-b) x (—¢) = [(~aq)x(-b)] x (—¢)
= {gxb)lx(=c)
= —(axbxc)
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EXample-4 : Find the product of (-5) x (—4) x (-3)
(=5 x (A)x (=3)

(=5 x —4) x (=3)
(20) x (-3)

= —(20x3)

= —60

PROPERTIES OF MULTIPLICATION OF INTEGERS

1.

Closure property : If a and b are two integers then a x b is also an integer

For example —5 and 8 are integers then —5 x 8 = —40 is also an integer

Commulative property : If a and b are two integers. Then a x bis same as b x aie.,
axb=bxa

For example Ixd = 4x1=8
Associative property for multiplication : If a4, b and ¢ are three integers then
ax(bxe) = (axbyxe or(faxh)xec=(@xc)xb
For example Tx{ox8) = (Tx6)x8=336
Distributive property :
(a) Distributive property of multiplication over addition, If &, b and ¢ are three integers
then
ax(b+c) = (@axb)+{axc)
For example Wx(5+2) = (10x5H+(10%x2)
= 50420
= 70
(k) Distributive property of multiplication over subtraction If a, & and ¢ are three integers
then
ax(b—c) = (axb)-(axc)
For example 6x(7T—4) = (6xT)-(6x4)
= 42-24
= I8

Multiplicative property of zero
For any Integer a we have
axl = 0Oxa=0

For example 7%0 = 0x7=0
Multiplicative Identity
For any integer a we have

axl = lxa=a
For example gx1 = 1x8=8

For easier multiplication we can use commutative associative and distributive properties
of integers

For example S50x8+50x-2

]

0x(8-2)
= S0x6
300



Intergers 11
EXample-1: Find each of the following products

(i) (=15) x (=2) x (-5) = (6) (i) (=8) x (=5) x (=6) % (=1)
Sol : (i) (=15) X (<2) x (=3) x (6) = [(=15) x (=2)] x [(=5) % (6)]
= 30 x (=30}
= 900
[(-8) x (-5)] [(-6) % (-1)]
= 40 x6

(i) (-8) x (-5) x (-6) x (-1}

EXample-2 : Verify (<20) x [15 + (=5)] = [(~20) x 15] + [(<20) x (~5)]

Sol : LHS = (-20)%[15+(-5)]
20 % (15 - 5)
= -20x 10
= 200
RHS = [(=20) x 15] + [(=20) x (=5)]
= (=300 + (100)
= 300 + 100
= -200
LHS = RHS

E_Xamp|8*3 : In a class test containing 10 questions, 4 marks are awarded for every
correct answer and -2 marks are awarded for every incorrect answer and 0 mark is given
for the questions not attempted

(i) Smeep gets 8 correct and 2 incorrect answers. What is her score ?
(i) Harmanjit gets 3 correct and 6 incorrect answers out of Y questions he attempted.
What is his score 7
Sol. (i) Marks given for one correct answer = 4
Marks given for 8 correct answers = 4 x 8§

= 3
Marks given for one incorrect answer = -2
Marks given for 2 incorrect answers = —2x2
= 4
Total marks Smeep scored in the test = 32 + (—4)
= 32-4
= 28
(ff)  Marks given for one correct answer = 4
Marks given for 3 correct answers = 4x3

= 12
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tn

12
Marks given for one incorrect answer
Marks given for 6 incorrect answers

Marks given for one unattempted question
Total marks Harmanjit scored in the test

e
=
Find the product of :-
(1) (=15)x0D
(i) (=13) % (=12)
(v)  (=15) % (~4) x (-5)

(vii)
(1)
(1)
Fill in the blanks :-
(7)
(i)
(i)

(=2) ¢ (=5) x (=4) x (~10)

15 %

25 =25

(-15) % 18 =

x® (=15)

() (=10} x [(=15) + (=5)] = (-10) x

Mathematics = Wi

124+(=12)+0
12— 1240
0

EXERCISE - 1.3 _

(~35)% 1

(iv) (=20} x 16

(vi) (-B)x(-5)x9

(viii) (~8) % 0 + [(=5) % (4]

(i)

Verify : 15 % [9 + (-6)] = (L5 % 9) + (15 x (-6)]
Verify : 18 x [(=5) + (—4)] = [(18 x (=5)] + [18 x (-4)]

+ (=10} % (-35)

(v} (6} % [(-5) x (-18)] =(-6) x

Find product using properties
(M 5 x =200+ (200 x (—5)
(i) 8 x (40 -5)

® =18

(#) (15 % 8) x50
(@) 510 x (45 +(510)x 55

In a class test containing |5 questions, 2 marks are awarded for every correct answer and

(~1) mark awarded for every incorrect answer and 0 mark for questions not attempted.

(1)
()
is his score?
Multiple Choice Questions :-
M (=193 —(13)is equal to
(@ =32
{cd -6

Kritika gets 5 correct and 10 incorrect answers. What is her score 7
Rohan gets 7 correct and 7 incorrect answers out of 14 questions he attempted. What

b) 6
() none of these
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(i) (~6) x (-5) x 0 is equal to

(ay 0 (b) -6

() =5 (d) 30
(i) 0+ (=10} is equal 10

(@ 0 b -1

(¢ =10 (d) none of these
(i) (=33) x 102 + (=33) x (-2) is equal to

(@) 3300 (b) =3300

(c) 3432 (d) —3432
(v} 101 x(=1)+ 0x (1) is equal to

(a) =101 (b) 101

¢y =102 () 102

DIVISION OF TWO INTEGERS

Division of two
Integers

Division of
integers with
different sign

Division of
integers with
same sign

1. Division of integers with same signs :-
Step 1 : Divide the numbers regardless of their sign.
Step 2 : Write the guotient with a positive sign.

EXample-1: (0 @Q0)=5)=4

(@) (-15)5(3)=5
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[ A

Division of integers with dilferent signs :-
Step 1 : Divide the numbers regardless of their sign.
Step 2 : Write the quotient with a negative sign.

EXample-2 : (i) (-36) + (12) =-3
12J 3613
36

H

(i) (25) + (-5)=-5

5Ig5|.5
25

b

PROPERTIES OF DIVISION OF INTEGERS
(1) When an integer is divided by another, the quotient need not be an integer.

For example (1) 5 and 6 are two integers, but 5 < 6 is not an integer i.e 2 is mot an integer.

(i) —3 and 7 are two integers but (-3) + 7 is not an infteger 1.e T is nof an integer
(2) Forevery non zero integer &, we havea+a=1
For example (i) (+7)+(+T)=1
(@) (-5) = (-5) =1
(3) For every non-zero integer @, we have 0 +a=0
For example (i) 0 = (+5)=10
(fH0+(-2)=0
(4) For non-zero integers @ and b, where g # b we have
a<=hbh#b+alie commutative property does not hold)

1
For example 15 +5=3bmt5+15= 3

(3) TFor non-zero integer a, b and ¢ where a # b # ¢ we have
(a+b)+c#a+(b+c)(ie Associative property does not hold)

EVEN AND ODD INTEGERS
Even Integers : All the integers. which are exactly divisible by 2 are called even integers.
,,,,,,,,, -0, —4,-2,0,2,4,6, ...c.ccc00ns
are some even integers.
Odd Integers : All the integers which are not exactly divisible by 2 are called odd integers.
s Jare T 4 T N FERRRRS

are some odd Integers
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EXample-1: Simplify (i) 63 < (-7) (i) (-80) = 16 (i) (72) + (-9)

Sol. We have
M 63z(NH=-9

(@) (=80)+16=-5

(i) (72)+(-9)=8

97218
72

b

EXample-2 ; Write all even integers hetween —20 and —10.
Sol. All even integers between —20 and —10 are —18, —16, —14, -12

EXample-3 : Write all odd integers between —6 and 12
Sol. All odd integers between —6 and 12 are -5, -3,-1, 1, 3,5, 7,9, 11

}T EXERCISE - 1.4 |

=% =
1.  Ewaluate each of the following :
@ T6+19 (i) (-156) + (-12)
(i) (-125) = (-1) (iv) (125) = (-25)
vy 05 (vi) (=15)=+(15)

Write all even integers between —18 and (

Write all odd integers between —9 and 9

By what number should (-240) be divided to obtain 16 ?
Find the value of :

@ 125+ [5+ (1)

(i) [169 +13]+[26 +2]

(@i [(-105)+3]+7

6. Simplify: 12-[8+27 = (2x8-T)]

7.  Simplify: 10-[8 - {11 +30 = (4 +2)}]

B owo

th

15
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8. Multiple choice ¢uestions :-
(N (B)y+2=
(@) -16 & -4
) 4 (d) -8
(@ EN+END=
(a) -1 (h)y 49
(c) —49 (d) None of these
(i) 0+2=
(a) 1 by 2
(¢ -2 @ 0
9. The quotient of two integers is always an integer. (True/ False)
10. Tfa and b are two unegqual non-zero integers thena+ b=b+a (True/ False)
WHAT HAVE WE DISCUSSED ?
1. Thenumbers.....-3.-2,-1.0,1,2.3 ... are called mntegers,
2. Themtegers1,2,3 ... ete. are called positive integers.
3. Theintegers—1,-2,-3, ... etc. are called negative integers.
4. 0 is neither positive nor negative.
5. To add two integers with same signs we add their numerical values and put the sign of
addends with the sum.
6.  To add two integers with different signs we take the difference of their numerical values
and put the sign of integer with the greater numerical value.
7.  For any integer a, we have a + (—a) =0, We call (=) as the additive inverse of a.
8.  Distributive law of multiplication over additionisa x (b +c)=(ax b) + {a x ¢}

Properties chart for four fundamental operations on Iniegers.

Properiic b Addition | Subraction | Multiplication | Division
Clousre Yes Yes Yes No
Commutative Yes No Yes No
Associative Yes No Yes No
Identity Yes No Yes No

LEARNING OUTCOMES

After completion of the chapter, the stndents are now able to :
1.

2

-

L
-

Define integers and represent thern on number line.

Perform basic operations ot addition, subtraction. multiplication and division on
integers.

Investigate the properties under addition, subtraction, multiplication and division of
integers.
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4. Use the properties of commutativity, associativity and the distributive property under
addition and multiplication to make the calculations easier.
5. Make use of the knowledge of integers in their real life situations.
EXERCISE 1.1 I
1. (@) > (A} <
(fHi) = (iv) =
v = (vi) >
2. () —43,-35,-10,-2,7, 12,31 (i) —20,-5,0,4,513
3. (@ 46,19,8,0,-3,-7,-23 () -20,-6,-2,0,8, 30
4, @H 9 G 7
(i) 2 (iv) 235
5. (i) Negaiive (i) Positive
(ief) 1 (ivy -1
(v) Positive
EXERCISE 1.2 |
1. (@) 47 (b)y 1
(c) -4 @ -19
(e) 8 o -19
(g) 75 (h) 9
o 72 ( 114
2. (a 4 b -5
ey 7 (d) =20
3. (@ 21 (hy -39
(e} =20 (@) 22
4. B -7 (i) 25
(iify 15,20 (ivi =12
oy <7,=2 (wi) 0
5. =27 6. -91.-89, -87
7. —2° 8. 1807
9. 30 340 feet
10. Scores are equal, addition of integers is associative
11. Team A B C D E
After two rounds 4 — 6 7 |
Final score 8 -2 T 5 3

Ist—A, IInd-C, Mrd D
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(1) d (i) «¢
(i) d (v d
vy &
EXERCISE 1.3 I
@ 0 (it) 35
(ii) 180 (iv) =320
(v) =300 (iv) 360
(wiii) 400 (vifi) 20
(H 0 () -1
(i) 18 (iv) —15
vy =5
@ 200 (ii) 6000
(i) 280 (iv) — 51000
@ 0 iy 7
0 ¢ (ity a
() a (iv) b
(v) a
EXERCISE 1.4 I
A 4 (i) 13
(i) 125 (v) -5
v 0 viy -1

-16, -14, -12, -10, -8, -6, 4, -2
~7,=5,=3,-1,1,3,5,7

15

M =25 (i 1
(i) =5

i 7. 18
M b i) d
(i) d

False 10. False




T653 :
Fractions and Decimals

In this chapter you will learn :-

1. To find the reciprocal of a fraction.

2. To multiply and divide two (or more) fractions.

3. To multiply and divide decimal numbers.

4. To solve problems related to decimal numbers and fractions in daily life situations.

OUR NATION’S PRIDE

Bhaskara-I was a 7th century mathematician, who was the
first to write numbers in the Hindu decimal system with a circle for
the zero and who gave a unique and remarkable rational
approximation of the sine function in his commentary on Arvabhata’s
work. He also wrote two astronomical works in the line of
Aryabhata’s school, the Mahabhaskariya and the Laghubhaskariva.

A INTRODUCTION \

We have already learnt about the basic concept of fractions and decimals in earlier classes.
We swudied Proper, Improper and mixed fractions as well as their addituon and subtraction,
comparison of fractions. equivalent fractions, representation of fractions on the number hne and
ordering of fractions. Also. we studied about decimals, comparison of decimals. addition and
subtraction of decimals and representation of decimals on number line. Now, in this chapter, we
will learn about multiplication and division of fractions as well as decimals.

First of all, we will review and revise what we have done about fractions in our previous
class.

3
Fraction : Fraction 15 a number that represents part of a whole. 1 represents the 3 parts

when whole is divided into four equal parts. 4 is called the denominator and 3 is called the
NUMEraTor.

Proper fraction : A fraction whose numerator is less than its denominator, ig called a

28

proper fraction. For example 373 we all proper [ractions.

14
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Improper fraction : A fraction whose numerator is greater than its denominator is called

387

an improper fraction. For example 2’5" e all improper fractions.

Mixed fractions : A fraction which can be expressed as a sum of a natural number and a
7

proper fraction is called a mixed fraction. For example Fraction £ can be written as1= which is a
mixed fraction, 5
ST
e e
5 3
Like fractions : Fractions having the same denominators are called like fractions.

|

1 2 8
For Example : §?—,$ are like fractions.

Unlike fractions : Fractions having different denominators are called unlike fractions. For

325 - :
example >~ are unlike fractions.

§55
Decimal fraction : A fraction whose denominator is 10 or a power of 10 e 10, 100,
OO, i 5 called a decimal fraction

Or exampie . 10 s lﬂﬂ" 1000 are decuna ACTI0ns.
Simple fractions : A fraction whose denominator is a number other than 10, 100. 1000,

............ is called a simple or vulgar fraction.
F I S lgar fracti
0r Exﬂ.mp | 15 L] 25 » 17 4afe vu g."ﬂ' achions.

Equivalent fractions : Equivalent fractions represent same part of a whole.

For example : -

|
5’ are all equivalent fractions :

o e

2
4!

Note : An improper fraction can be expressed as a mixed fraction and vice-versa. For
example :
15, . 3 R - :
— 18 an improper fraction also % = ‘?E which is a mixed fraction.

2
21517
BL
a1
. I1%5 17
Now consider 3% . which is a mixed fraction. It can also be written as w ==

an improper fraction,
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2
EXample-1: Write five equivalent fractions of — .

3
: 2 Zxe 4 =2
Sol. 3 3x27§ 3
2 2X3 6 =—g-
3 3x3 9
00
2 x4 g 9
37 3x4 7 12
2 2X5 10 12
3~ 3x5 7 |5 10
15
2 2Ix6 12
3 3x6 18 )
18
4681012 e 2
5-9'12'15‘18 are IEEEquﬂ ent Iraciions o 3
EXample-2 : Add the fractions 23 55 2
4768 2|4,68
3 s 3 22,34
Sal. 2= 55 = .
of 4+ ﬁ+E 2 11,32
11 35 3 31L3.1
=TT ¥ 1:1;1
LCMof (4,6,8) = 2x2x2x3
= 24
11 35 3 (11x6)+ (35 x4) + (3% 3)
Hew a6 E 24
_seriose 215 2 CYAS
- 24 T 24 T 724 a3

1 3
EXample-3 : Raman purchased 3 5 kgorangesand 4 | kg mangoes. What is the total

weight of fruits purchased by him ?
Sol. The total weight of the fruits

1}

e Ty
L Wh
bd | -
+
.
| 420
)
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14419
PR L

= il
= 4 BTV

3 7
EXample-4 : Dalbir exercised for 4 of an hour while Ranjeet exercised for 9 of an

hour. Who exercised for a longer time ?

Sol. In order to find who exercised for a longer time, let us compare 4 and 9

LCMof4and % =36

3
Converting A and —~ to like fractions we have

» 3 %9
4 = 4x9 =36
7 Twd 929
a = m=£
Az 28 =27,
28 27 T8
36 7 3% 974

Ranjeet exercised for longer time
:._T EXERCISE - 2.1
e

1.  Solve the following fractions ;-

. 7 w .4
(h 4+ 2 (i) 1115
112 8 |1
L L 2.8 22462
Ui 17675 10 W) 23+53
o gl 5 9, 9
v %377 WD 7o 100 1000

2. Arrange the following in ascending order :-

2 10 3 16 5 &
i7*17°17°17"17 717
S
@ 3770
3. The three sides AB, BC and CA of a wriangle

2 7 .
AABC are 5 crit, 3 o and 10 chi respectively.

Find the perimeter of the triangle.
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2
Rumesh studies for 5 hours daily. He devotes 2 hours of his time for science and

3 5
mathematics. How much time does he devotes for other subjects 7

2 1
Sonia jogs once around the rectangular park of sides 1‘35 m and 12; m. Find the total

distance covered by the Sonia.

5 L
125

m

1=

L B3

7 3
Ritu coloured a picture in 12 hours. Vaibhav coloured the same picture in 2 hours. Who

worked for a longer time and by what fraction ?
Multiple Choice Questions :

) Practions =,

i Tactions 5* 5 are
() Like fractions (b)  Unlike fractions
(¢) Equivalent fractions {(d) None ol these

(ff}  What fraction do 8 hours of a day represents

1 5, L 8 i 2
@ 32 @ 3 © % @ 3
3
(irr) Equivalent [raction of 5 (R
13 T 9 El
@ 35 @ 3 © 1 9 1
(iv) Shaded area of given iriangle represents the fraction
1 o3
@ 3 @
_ 1 2
© 3 @ 3
(v} Sum of fractions 7 and 4 is equal to :
. | 5 2
(@ g 3 @ 1] @ 5
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MULTIPLICATION OF FRACTIONS
Multiplication of a fraction by a whole number : We know that multiplication means
repeated addition. For example, 4 x 3 represenis 4 times 3 ie. 3 +3+3+3=12

2 2
Now, to multiply 9 with 4, we write 9 four times and then add, that is

AW W W, W NN
+ + + = VY

W

2 2 2 2 2 2+2+2+2 B8
ixg=gtgtgty= g =3
Let us consider one more example
2 2 2 2 ‘X Z2¥FZEZI4ET B 3
4}{55':'5‘+5+§+5':—'—'5'——"—':§=l§

2
4% 5 can be represented in the following figure (2.2)

Thus to multiply a whole number with a proper or an improper fraction, we multiply the
numerator of fraction with the whole number. After multiplication we get new numerator, where
as the denominator in the product remains the same as in the given fraction.

EXample-1: Multiply whole number to a fraction and reduce it to lowest form. Also
convert into a mixed fraction (If possible)

. 3

() ?xg

" 2

[f14] 5 xd

3 21 1

sol. (D TXE = =4g

i 2 8 2

(if) 3 xde= 3 =2§
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1
EXHmple.“E : Multiply 4 by 6 — and express the product as a mixed [raction

3
~ ! 18+1
Sol . 4:':63 = 4% 3 |
s ag el ned
= RS g Ty

FRACTION AS AN OPERATOR ‘OF
Observe the shaded portion of the circles in figure 2.3, Each shaded portion represenis

NPANVANY,

1
So, three shaded parts represents — ot 3

4
3
After combining 3 shaded parts represent 1 of 1
R U B
070 3= 3 X3+ 4

Thus, we observe that “of’ represent multiplication.

EXample-3 : Solve the following
o 3 |
o 5 of 16 (if) ) «Jrf.’.‘lIIE

3
Sol. (i — of 16
ol. (i) 4 o

0 = 1"’3E
(it} ZG 6

=)
L]
L

L o

2
=

Il

[35_13+5_§]
6 6 6

X

b | = b3 | = | =
o |8 o |32

[

el

o
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1
EXample-4 : Jashir’s monthly salary is T §400. He spends 7 th of his salary on food

1 1
and - th of his salary on rent. Out of the remaining salary he spends 3 ri on the education

of children. Find
(i) How much does he spend on each part ?
(i1) How much money is still left with him ?

1
Sol. Money spent on food = 4 of 8400
1
= Ex 8400 | =7 2100
Money spent on rent = of 8400

xmﬂ) =3 1200

Remaining money with him = 8400 - 2100 - 1200
= T5100

1
Money spent on education of children = 3 of 53100

Total money spent = 2100+ 1200 + 1700

= T5000
Money left with him = 8400 — 5000
= T3400
T
=% EXERCISE-2.2 |
1.  Match the following :-
N3 1
(a) (i) L7

wh | b2

2
X

() (if)




(=)

Fractions and Decimals a7

(c) (i) 3Ix %
a (i 2 b
(a) iv) ® 2

Multiply whole number to a fraction and reduce it to the lowest form. Also convert
into a mixed fraction :

1 4 3
) Ax— iy 1lx— i)
(i) ><3 (i) K? (1) 4-‘*'1'5
Q 5 5
' Z35 2 x4 10 =x5
(iv) E (v) LE- (vi) 6
- 2
T OSx6— i 3—%8
{wir) 3 (viid) 5
Solve ;-
' 1 {46 i ; £27 'l" {36
() 2 O (1) 3 of 2 (#i1) 3 0
(i 2 f16 { 2 f 35
V) ik (V) 7 © 5
Shade :-
1
(i) 3 of the rectangles in box (a)
2

(i1) — of the circles in box ()

e ]

|
(i) 2 of the triangles in box (¢)

ATAT A AT
ATATAAS

AT A TATA

(a) () (c)

LI )
O OO
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5. Rahul earns ¥ 44,000 per month. He spends % th of his income every month and saves the

rest of his earning. Find his monthly savings 7

1
6. Thecostofabookis® 117 E.Find the cost of 8 books ?

7. Multiple choice gquestions :-

(i} '2 = & 15 equal to
{a) 8 By 2 () 4 () 1
(ii E 161
i) 2 0 18
(@) 48 (b) 8 (€ 3 d 24
(fif) What fraction of an hour is 40 minutes ?
2 (b)y 40 : . d i
(@) 3 ) (c) 4 () 2
(iv) What fraction does the shaded part of figure 2.4 represent 7
1 o 1
@ 3 ®
v 2 1
() P! (d) 5
MULTIPLICATION OF A FRACTION BY A FRACTION
We know that multiplication also represents the operator “of”
0 %3 Tepresents - of 2
3 1
Let us now understand the meaning of 4 of 3 by following:
|
(i) 5 represents one part when the whole is divided into three
equal parts (figure 2.3) Figure : 2.5
3 I 3
(i) = of 3 represents the P of the shaded region (fig 2.5)
=
(iif} To find 'S of l we divide each l art of fig 2.5 1n four E — =
4 3 3 P &= Figure : 2.6
equal parts (figure 2.6)
3 1
(i) 1 of 3 is represented by double shaded region in

figure 2.7.



Fractions and Decimals 24

3
Thug double shaded region represents 12 of the whole

3 Product of numerators

3 |
so we observe that 4 %3 T 127 Product of denominators

Product of numerators
Product of denominators

Product of tractions =

1 3
EXample-1: Solve 5 of 5

Sol.

.2 2 . 2 7
(i) 3XZ3 (i) Esxg
2
Sol : — X2 =
ol : (1} 373
2 §__l_:’§_1_?'_ 2%:3:&2+2:5+2:§
=373 9 9 3 3 3 3
o ol o
(i) 5}{9
_ 32 E_E_4ﬂ
=5 T s T

1

5 th part of a book in 1 hour. How much part of the book will

EXample-3 : Raj reads

2
he read in 35 hours ?

) i 1
Sol. The part of the book read by Raj in 1 hour = 5
. Z....1
so, the part of the bnnkreadhyhmunSg hnurs:?-g X3
11 1 11 [2 942 11}
— ol ot — e oy 3_= = —
- TR | 3 3 3
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VALUE OF THE PRODUCTS

(i)

(di}

(iif)

[ E¥]

The value of the product of two proper fractions is smaller than each of the given fractions.

L %

For example : E * 7= ]—4

3 I 3 3

Hﬂlﬁﬁ{—aﬂdE{F

The valoe of the product of two improper fraction is greater than each of the given fractions.

4 5 120
For example : Sy

- NS
EFEQ}BEDQPE.

The value of the product of a proper fraction and an improper fraction 15 less than the given
improper fraction and greater than given the proper fraction.
F I L 2
or example : 5 ® F=7
gk g8 3
ere > 5 and o <3
: ‘F EXERCISE - 2.3 _
e
Solve the following :
1
(i) g of
1 w2 :
(a) 5 )] 7 (c) 5
3
(it) 4 of
2 e 4 .8
(1) 9 (B) 7 (c) 3
Multiply the fractions and reduce it to the lowest form (If possible) :
. 2.7 y T o 33
@ 7x3 @ 3x3 @) 57 %3
” 2 6 81 6 3 5
L ™ o0 %7 W) 3 x5
Multiply the following fractions :
31 i Lys2 e i
() 3 :-c.‘_‘l3 i) 4 ® 3 (iid) 5 %
WO, " | o% xh o Lo
(iv) 3}( 1 (v) H3>< 3 (wvi) 5x 3
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4. Which fraction is greater in the following fractions ?
3 2 ot 3 1 6 | 4

(i) -z—nf;urinf“g“ (i) -infs:mgnf-g

| 2
5.  If the speed of a car is lﬂﬁ'i kom/hr, find the distance covered by it in 33 hours.

3 8
6.  The length of a rectangular plot of land is 2".‘}? m. If its breadth is llﬂm, find its area.

1 1
7. Iaclothcosts T 120 4- per metre, {ind the cost of 45 meire of this cloth.

8.  Multiple choice (juestions :

,o 18
(i) 40315
2 By = 2 1
@ = ® ® 5 @
3l
i) 2)(3—.
1 B -5- 3 % ﬁ
(a) (b} G () () 5

(ifi) The value of the product of two proper fractions is :
(@) greater than both of the proper fractions.
(b) lesser than both of the proper fractions.
(¢} lie between the given two fractions,
() none of these
9.  Check if the following equations are ‘“True’ or ‘False’ :-
) 2 3 10
(i) lg x4 7 =4 3 (True/ False)
w22
(i) 1 b 3

DIVISION OF FRACTIONS

Reciprocal of a fraction : Reciprocal of a fraction is a fraction obtained by interchanging
the places of numerator and denominator. The product of a fraction and its reciprocal is
always 17,

2 3"T { False
2
el (True/ False)

3
For example; The reciprocal of - 15 3

3 7
Also, we observe that, 7 * Gi= |

Hence, Fraction x reciprocal of fraction = 1

NOTE : Reciprocal of a fraction is also called multiplicative inverse of the fraction.
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: L2
EXample-1: Find the reciprocal of (i) 5 (@3

Sol. (i) Reciprocal of % 18 %
(ii) Reciprocal of 3
= Reciprocal of 2 = 4
1 3
Division of a whole number by a fraction

1
Letusfind 1 = E

1 1
Clearly here we have to find number of l that are included in 1. The number of such * .

¥

1

1
parts would be 1 + — . Observe the figure 2.8, How many 4 parts do you see !

4
S et w4
o T 4 =
4

Also 1 % T = |md=4
Th 1+4 1

us =4 = 1x 4

. : 1 . . . 1.

We observe that while solving | = ” the (<) sign is changed into (x) sign and“d; is changed

4 1
into o (i.e reciprocal of 1]

So, we conclude that to divide a whole number by any fraction, we have to multiply the
whole number by the reciprocal of the given fraction.

2
EXample-2 :Find2 + 3

Sol. 2=

| 3

2
2 % (Reciprocal of 3 )

. S
= ;.:2_

Division of a whole number by a mixed fraction

To divide a whole number by a mixed fraction, first convert the mized fraction into an
improper fraction and then, multiply the whele number by the reciprocal of the improper
fraction.
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1
EXample-3 : Solve3 + 25

: 0 [zi_w_a]
Sol. s 1 374

]

9
3 x (reciprocal of ) )

sl _3
= %973

Division of a fraction by a non zero whole number

5 2
EXample-4 : Solve () ; £2 (@2} +5

5
Sol. (i) §+2
. D iprocal of 2.= >
= 3X3 {Reciprocal o —2‘.-
_ 2
5 62 oy 5
(i) 3T
g8 Lt
= 3 —_~5 | 3 —.“5
8 1 ; 1
= X3 [_Rcmpmcdlufﬁ—ﬁ}
o
I

Division of a fraction by another fraction

To divide a fraction by another fraction, the first fraction is multiplied by the reciprocal of
the second fraction.

EXample-5 : Solve the following fractions

A PO TR B B
(£) 5% (&) I, %5 (Eif) 3 72, (iv) 5 723
SI & E-l
ol. (i) 573
3.2 6 1 Regiprocal of = = =
.—5xl—5—5 {mlpmcaoz—-l}
| 3 1 4+1 5
au = 2-—:—:—
@y &5 [g 2 2}
5,3 5 5 25 .1
=3 5T2%3%6 T%
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2 3 [zi_“f’_ﬁ}
{iii) 3 T2 4 4 4
2 . n 2 4 8
=3t 33" B
,3_10+3 13
N 5
(M 235+235 ,1_1041_11
5 35 5
Bk B S D
S T T T T
7 |
31 EXERCISE -2.4 _
._“-..,:_ .

Find the reciprocal of each of the following fraction.

Mathematics - VI

*——

First convert
mixed fraction
Into improper
fraction.

®»——

Multiply first
fraction with
reciprocal of
second fraction,

2 e B -
@ 3 @ 3 i) 5

o1 2 W !
™ 3 w3 v 3
Solve the following (Division of a fraction by a non zero whole number)

. 1 : A o 8
(N 6 T 10 (i1) g * 5 (iif) g+ 8

o cqb L s Lo
(iv) 2 +4 (v) ]ﬁ';.’. =3 (vi) 43 =93
Solve the following (Division of a whole number by a [raction)

A g T 4 YR
{F) = 3 {H} iy 5 {EH} - 3

i 3+2 g" ( 5+3 i
{(iv) 3+ 5 v} 35
Solve the following (Division of a fraction by another fraction)

210 4 13

{’ﬂ 3 - 9 IE} g = 3 {_H-ﬂ & 2 - 5

o & ol S | kil
(W} 7 = 5 U-"} 2 = 5 {'l-"i"} 5 e 3

|
11 small ropes are cut from 7 3

m long rope. Find the length of each of the small rope.
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6.  Multiple choice guestions :

3
(i)  Reciprocal of 3 is

3 4
(a) y: (b) 3 (e} 1 (d)  none of these
e X 0
(LIJ 7 = 5 ‘
)y 1 gy 23 j =2 1
3B
(i) 7% 3 =7
| b Eg E il |

7. (i) The reciprocal of a proper fraction is an improper fraction (True/ Falzse)
(fif) The reciprocal of a whole number is always a whole number (True/ False)

DECIMAL NUMBERS

You have learnt about decimal numbers in the previous class that a fraction with
denominators 10,100, 1000, ............ etc can be expressed in another form, called decimal numbers.
For example : In 23.715, 23 15 called whole number part and 715 is called decimal part.

. 17
Let us consider the number 38 100

Expanded lorm of this number is

TR . .
100 7" 70 T 100

In decimal notation we can wrike

17
33@ =30+8+0.1+0.07

=38.17
h( do th F le 135.392 =100+ 30+ 5 2 2 =
ou can e reverse too. For example 135.392 = +30+5+ 75+ 700 * 1000
Comparison of decimal numbers
To compare the two given decimal numbers, we first compare their whole number parts.
The decimal number with the greater whole number part is greater of the two given decimals.
For example 27. 75 > 22. 33 as whole number part of 27. 75 > whole numbeyr part of 22. 33

e 27>22
If the whole number parts are equal, then we compare the digits on the right side of the

decimal point starting from the tenth place. If the digit at the tenth place are equal, we compare
the digits at the hundredth place and so on.
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While converting lower units of length, weight. height and money to their higher units, we
are required to use decimals.

EXample-1: Which is greater decimal number (i) 3.86 or 2.38 (ii) 5.32 or 5.3215

Sol. (i) 3.860r2.38
As whole number part of 3.86 is greater than whole number part of 2.38

. 386>238 g——
(i) 5.320r5.3215 (To sk
5.3200 or 5.3215 decimal places
Whole number parts of both nurber are equal equal in both
; numbers)
S0, we have to compare decimal part.

Also digits at tenths and hundredths place are equal
Thousandth part of 5.3215 is greater than
Thousandth part of 5.3200
5.3215 = 5.3200
e, 53215>532

EXample-2 : Express 7 rupees 5 paise in rupees using decimals.

Sol. 7 rupces 5 paise

=X7+3 ﬁ =3T7+%0.05 =705

EXample-3 : Write the place value of 3 in the following decimal numbers :

(@ 3472 (i) 0.43 (i) 54.2738
Sol. (i) Placevalueof3in3472=3

1l 1=
(ii) Place valueof 3 in (.47 100

3
(irr) Place value of 3 in 54.2738 = l[l{lﬂ

'? EXERCISE - 2.5
1. Which is greater decimal number ?
() 090r04 (i} 1.350r1.37
(ifi) 10.10 or 10.01 () 1735.101 or 1734.101
(v) 08or0.88
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|
H

Write the following decimal number in the expanded form :

(i) 4038 (i) 4.038
(iii) 0.4038 (iv) 4.38
3. Write the place value of 5 in the following decimal numbers :
(N 17.56 (iiy 1.253
(iii) 10.25 (iv) 5.62
4. Express in rupees using decimals :
(i) 55 paise (ify 55 mupees 5 paise
(ifi) 347 paise (iv) 2 paise
5. Expressin km :
(" 350m (i) 4035m
(fii) 2 km 5m

6.  Multiple choice questions
(f) Place value of 2 in 3.02 is

(@) 2 (k) 20
p. 2
@ 1o @ 100
(i} The correct ascending order of 0.7, 0.07, 7 is
(@) 7<007<07 (&) 0.07<0.7<7
(c}) 0.7<007<7 d 007<7<07
(#if) Decimal expression of Skg 20 gram is
(@) 52kg (&) 5.20kg
(cy 5.02kg () None of these
(iv) Expanded form of 2.38 is
38 8
(@ 2+ 10 () 2+3 +E
238 3 8
() 100 (d 2+ 10 + 100

MULTIPLICATION OF DECIMAL NUMBERS
Letus find 11.34 % 2.3

1134 x23= 1138 23{ = 26['8; = 26.082
XSS =T100 C 10T 1000 -

In the above example, we converted the decimal numbers into fractions, multiplied the
fractions and finally converted the product into decimal number.

But there are quicker methods to multiply decimal numbers.
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Multiplication of decimal number by 10,100 and 1000
(¢}  On multiplying a decimal numiber by 10, the decimal point is shifted to the right by one
place.
(7)  On mulaplying a decimal number by 100, the decimal point iy shifted to the nght by two
places,
(i) Om multiplying decimal number by 1000, the decimal point is shifted to the right by three
places and so on.
r.e. when a decimal number is multiplied by 10,100 or 1000, the digits in the product are
same as in the decimal number but the decimal point in the produet is shified to the
right by as many of places as there are zeros over one,

EXample-1: Find the value of (7) 15.23 x 10 i) 2,457 x 1000 (i) 3.7 x 100

Sol. () 1523x10
=152.3

(we shift the decimal point by one place
to the right as there in one zero in 10)

(i} 2,457 = 1000
= 2457

(We shift the decimal point by three places
to the right as there are three zeroes in 1000)

(i) 3.7 x 100
We know 3.7 =3.70
=3.70 x 100
=370

(We shift the decimal point by two places
to the right as there are two zeros i 100)

MULTIPLICATION OF A DECIMAL BY A WHOLE NUMBER

To multiply a decimal number by a whole number :

(#)  First, mmultiply decimal number by whole number ignoring the decimal point.

(i) Then, put the decimal point in the product obtained such that there are as many decimal
place on the right of the decimal point in the product as in the given decimal number that is
muluplied.

EXample-2 : Find the products.
(M13x7 (i) 3.75x12 (i) 0.02 x 15

Sol. (1) Ignoring the decimal pointin 1.3

We get 13

Now 13 %7 9]
. 137 = 91 (- Number of decimal places in 1.3 i3 1)

(i} 3.75x12
Ignoring the decimal point in 3.75
We get 375
Now 375x 12 4500
£ 3.75x 12 = 4500 (- Number of decimal places in 3.75 is 2)
= 45
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(i) 0.02x15
Ignoring the decimal point in 0.02
We geit 002 = 2
Now 2% 1y = 3D
002x15 = 030 (. Number of decimal places in .02 is 2)

MULTIPLICATION OF TWO DECIMAL NUMBERS

To multiply two decimal numbers :

(f)  First, multiply the two decimal numbers without the decimal point (ignoring the decimal
points) just like whole numbers.

(i) In the product, place the decimal point leaving as many digits from the right as the total
number of the decimal places in the given decimal numbers.

EXample-3 : Find the product.

(i) 1.25 % 3.1 (@) 1.01 x 10,01 (@) 0.75 x 2.1
Sel. () 1.25x3.1
[gnoring the decimal points
First we shall multiply 125 by 31
Now 125 % 31 = 3875
Number of decimal places in 1.2515 2
Number of decimal places in 3.1 ig |
Total number of decimal places in given decimal numbers =2+ 1 =3
The decimal point in the product will be placed leaving three digits from the right.
e 12a 3l =3RT5
(i) 1.01 x 10.01
Ignoring the decimal points
First we shall multiply 101 by 1001
Now 101 x 1001 = 101101
Total number of decimal places in given decimal numbers =2 + 2 =4
The decimal point in the product will be placed leaving four digits from the right.
1.01 x 10.01 = 10.1101
(i) 0.75%2.1
Ignoring the decimal points
First we shall multiply 75 by 21
Now 73 x 21 = 1575
Total number of decimal places in given decimal numbers =2+ 1 =3
The decimal point in the product will be placed leaving three digits from the right.
B75:x2:1.=1575

EXample-4 : The length of a rectangle is 8.5cm and its breadth is 5.7cm. What is the

area of the rectangle ?
Sol. Length of rectangle = 8.5cm
Breadth of rectangle = 5.7cm
Area of rectangle = Length x Breadih

B85 emx 5.7cm
= 48 45cm?.
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:.I EXERCISE - 2.6
e

1. Find the product of each of the following :-
M 131x10 (i) 25.7x 10
(i) 1.01 > 100 (iv) 045 x 100
(v) 9.7x100 (vi) 3.87x10
(vir) 0.07 x 10 (vizi) 0.3 x 100
(ix) 53.7x 1000 (x)  0.02x 1000

2. Find the product of each of the [ollowing :-
(0 15x3 (iiy 2.71=x12
(iii) 7.03 x4 (fv) 0.05x12
(v} 112.03x8 (vi) 3x7.53

3. Evaluate the following :-
(i) 37x04 (if) 2.75x1.1
(i) 0.07x1.9 (iv) 0.5x31.83
(v) T5%x57 (vi) 10.02x1.02
(wif) 0.08 x 0.53 (viif) 21.12 % 1.21
(ix) 1.06 x0.04

4. A piece of wire is divided into 15 equal parts. If length of one part is 2.03, then find the
total length of the wire.

5. The cost of 1 metre cloth is ¥ 75.80 Find the cost of 4.75 metre cloth.
6.  Multiple choice guestions :-
(B 1.25%10=2

(@) 0.125 by 125
¢y 125 (d) 1.25
(1) Ifxx 100 = 135.72 then value of x is equal to
(@) 13.572 () 1.3572
(cy 13372 (d) 13572
(ii1) The value of 1.5 x 8 is
(@ 12 (b)y 120
(cy 12 (d@) 012
7. (i) The product of a decimal number and zero is always zero. (True/ False)
(fi) On multiplying a decimal number by 10, the decimal point is shifted to the left by
one place. (True/ False)

DIVISION OF DECIMAL NUMBERS

Division of a decimal number by 10,100 and 1000.

() Ondividing a decimal number by 10, the decimal point is shifted to the left by one place.
(i) On dividing a decimal number by 100, the decimal point is shifted to the left by two places.

(ifi) On dividing a decimal number by 1000, the decimal point is shifted to the lefi by three
places.
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i.e. when a decimal number is divided by 10, 100 or 1000, the digits of the decimal
number and the quotient are same but the decimal point in the quotient shifts to the

left by as many places as there are zeroes over one.

EXample-1: Evaluate the following

(1) 2573 +10 (@) 153 + 100 (#ii) 3.25 + 1000

Sol. () 2573=10

(i) 153+ 100

(i) 3.25 + 1000

DIVISION OF A DECIMAL NUMBER BY A WHOLE NUMBER

4

1
= 2573x —

10 (We shifi the decimal point by one place
- 2573 to the Tefi as there 15 one zero in 10)

=

= 15.3x 100 (we shift the decimal point by two places to
, the left as there are two zeroes in 100)
= 0,153
_ 995 % 1 (we shift the decimal point by three places
10400 to the left as there are three zeroes in 1000}
= 0.00325

To divide a decimal number by a whole number, write the given decimal number in fractional
form with 10, 100, 1000 or so on as denominator. Multiply the fraction so found by the reciprocal
of the given whole nuimber (as we do in the division of a fraction by a whole number). Finally
write the obtained fraction in the decimal form.

For example, to divide 3.45 by 5

re. 345+5
. 345
Step I Write 3.45 in fractional form as 100
- 345 ,
Step I Multiple 100 by the reciprocal of 5
M5 1§
ie. Jog X 5 sivesus Lo
4 g v 3 . -
StepIIT : Write 100 2 the decimal form as 0.69

345+5=0.69

5/3451 69
30

45
45

0

—

Note : Here and in the next section (i.e. division of a decimal number by another decimal),
Only those divisions will be considered in which, ignoring the decimal, the number in the
numerators place would be completely divisible by the number in the denominators place.
The situations in which the division of the numerator by the denominator leaves a remainder
other than zero such situations will be studied in the next class. (For example 145 = 7)
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EXample-2 : Find the value of () 13.6 =4 (i) 73.282+11
Sol. () 136+4

_ 136 <2 4]1361 34
10 -12
136 1 16
ey =
0 %3 52,
X
_ 34
10
=34
(i) 73.282 =11 11 /7335316662
73282 i —b6
= 1000 72
73282 1 &
_ oL 68
1000 " 11 66
6662 ii
~ 1000 X
= 6.662

DIVISION OF A DECIMAL NUMBER BY ANOTHER DECIMAL NUMEBER

To divide a decimal number by another decimal number, write both the given numbers in
fractiomal form. Then follow the method used o divide a fraction by another fraction. In case,
the result is a fraction, change it into decimal form.

For example, To divide 2.55 by 0.5

Le. 253505
255 5
255 10 25
T 100 5 05
51 5
10 -
=51

EXample-3 : Find (/) 31.5+ 1.5 (ii)12.42 + 1.8
Sol. (i) 31.5=+1.5

31515
10 T 10

315 10
T 10 15
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(iy 1242+18

1242 18

T 100 10
1242 10

— S -
100 18
69

10

6.9

EXample-4 : Find the average of 1.3,3.2 1.7 and 0.6

Sol. The average of 1.3, 3.2, 1.7 and 0.6 is

13432417406
4
6.8

= T=1.T

EXample-5 : A car travelled 79.2 km in 4.5 litres of petrol. Find the distance travelled

by the car in 1 litre petrol.
Sol. Distance mavelled in 4.3 litres of petrol = 79.2km

[

79.2
Distance travelled in | liire of pefrol = E km=176 km

=3 EXERCISE-2.7 |
L. ’ ma

Solve, dividing decimal number by 10, 100 or 1000 in the following.

(M 2.7+10 (i) 3.35=10 (i) 0.15+10

(iv) 32710 (v) 5.72+100 (vi) 2375+ 100
(vif) 532.73 <+ 100 (wifr) 1.321 = 100 (ix) 2.5+ 1000
(x) 53.83 + 1000 (xiy 217.35 = 1000 (i) 0.2+ 1000
Solve, dividing decimal number by whole number.

M 75=5 (i) 169+ 13 (i) 654 +6

(iv) 0121 =11 (v) 11.84=4 (vi) 47.6+7
Solve, dividing the decimal number by decimal number

(N 325+035 (ify 54+12 (itiy 26.32+3.5
(iv) 2.73+13 (v} 12.321+11.1 (vi) 0.0018 +0.15

25 steel chairs were purchased by a school for T 11, 883.75. Find the cost of one steel
chair,
A car covers a distance of 276.75km in 4.5 hours. What is the average speed of the car.
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6.  Multiple choice questions

@ 275+10=7
(a) 275 (by 0275
(cy 275 (d) none of these

(iif) Thevalueof 1.5+3is
(@) 5 (b) 005
(¢) 05 (d) 45

(iii) The average of decimal numbers 1.1, 2.1 and 3.1 1s
(@) 2.3 B 11
(cy 2.1 (d) 6.3

7.  On dividing a decimal number by 100, the decimal point is shified to the left by one place.

{Truoe/ False)

SRACTIVITY )
Objective : To find sum of two unlike fractions by an activity.
Material Required : Paper, Scale, Pencil. Coloured Pencil.

1 1
Procedure : Let two fractions to be added are 5 and 3 Take LLCM of 2 and 3 which is 6. Now
follow the sieps as shown below :

1 1 1 1

2

B i

m!n—n o —

aun ||| s|—

3 2
& &
Observation : we need o make their denominators same as the LCM of the denominators and

then add numerators only.

Learning Outcomes : We learn that 1o find the sum of unlike fractions their denominators must
be same.
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‘ﬁ VIVA VOCE

().1. What are onlike fractions ?
Ans.  Two (or more) fractions having different denominators are called unlike fractions.
0.2. Whatis L.CM.of2and 57

Ans. 10 3
0.3, What is the denominator in 5 ?
Ans, 5,

WHAT HAVE WE DISCUSSED ?
1. Inthe fraction % . we call g as numerator and b as denominator,

2.  Classification of fractions

Type of [ractions Conditions

Proper fractions Numerator is less than the denominator

Improper fractions Numerator is greater than the denominator

Mixed fractions Consists of a natural number and a proper fraction
Like fractions Having the same denominators

Unlike fractions Haying different denominators,

Decimal fractions Denominator is 10,100, 1000.......... elc.

Simple fractions Denominator is other than 10,100, 1000......... etc.
Equivalent fractions Represent same part of a whole.

Product of their numerators
Product of their denominators

3.  Product of fractions =

| 1
4. A fraction acts as an operator “of” For example, E of 3 is 3 % 3=1

5. To find the reciprocal of a fraction, we interchange the numerator and the denominator.

6.  Todivide a whole number by a fraction, we mulaply the whole number with the reciprocal
of that fraction.

7. To divide a fraction by a whole number, we multiply the fraction by the reciprocal of the
whaole number.

8.  To divide a fraction by another fraction, we multiply the first fraction by the reciprocal of
the other raction.

9. To multiply a decimal number by 10,100, 1000 etc. we shift the decimal point to the right
by as many places as the number of zeroes in 10,100, 1000 etc.
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13.

14.
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To multiply a decimal number by a whole number, multiply the given decimal number
(without decimal point) by the given whole number. In the product, the number of decimal
places will be sarne as that in the given decimal number.

To multiply a decimal number by another decimal number, moultiply the two decimal numbers
without the decimal point. In the product, place the decimal point, leaving as many digits
from the right as the total number of decimal places in the given numbers.

To divide a decimal number by 10,100,1000 etc. we shift the decimal point to the lelt by as
many places as the number of zeroes in 10, 100, 1000 etc.

To divide a decimal number by a whole number. Write the dividend in the fractional form
and then multiply the fraction by the reciprocal of the whole number and convert the new
fraction in decimal form.

To divide a decimal number by another decimal number write both the given numbers in
fractional form. Then follow the method and to divide a fraction by another fraction. Finally
change the new [raction in the decimal form.

LEARNING OUTCOMES

After completion of the chapter, the students are now able to :
1. Find the reciprocal of a given fraction.

2. Muliiply or divide two fractions and interpret them.
3. Use algorithms to multiply and divide fractions or decimals.
4. Solve the problems involving decimal numbers or fractions in daily life situations,
EXERCISE 2.1 |
7 91 T
3 4_ 7 =R, M J_—
1. (D g (i) 163 (1) 20
T T 519
g 4= §
® °T5 0 43 oD 000
g @ 222 8 W06 . 15T
- O prwrrnr W yTn
1 13
3. 2Z . 2—
5 cm 4 15 hours
1 ) 1
5. 451 m 6. Vaibhav, by P of an hour
7. ) a (i) b (iif) ¢
(iv) b (v d
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(@) (i)
(&) ()
1
(h 1z

3
3
(iv) '5:;

3
iy 33=
(wii) 4

h 23
(hv) 12
T 11000
T 940
M e
(ii1) a

-
L.hl'_'

(i Aal

=

(i) (a)
(1)
(i)

M 8

2
386 —
o [ayi]

N c
(i) False

EXERCISE 2.2 I

(b (i)
@) ()

o 2
(i) 63

11 .
(v) 3

1
if) 27 =
(viif) 5

(i 18
W) 25

(i) d

() ¢

EXERCISE 2.3 I

()

(b)

(i1}

ﬁ ool =l E|“

L

(v)

2
L
=

(if} 21
vy 97
(i1} 9 of

(i) a
(it} True

(rii) 4%

1

(i) 12

(c)
{c) 2
(H) —
i) 3
(tif) II;—

i) 7

7. T521—
12

(i) b

47
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EXERCISE 2.4 I
g 3 o 2 ol
(i) 5 i) 3 (#ii) 5
(i) 9 ( .3 .3
v) ) 5 (vi) 7
o 12 o 8 —
(i) 50 (if) 45 (iif) 9
(iv) 3 (v) 10 vi) 3
3 4 1
3= ; - i 1—
(1) 2 (i} 7 @) 15
: 2 7
(v) 1 13 v 3
.3 v 2 =l
(1) 5 (i) 3 (#id) 6
D 51 23
™ 13 M 43 ) 135
2
Em
(0 b (i} ¢ (iif) a
() 'True {ii7 False
EXERCISE 2.5 I
(i 09 {iy 1.37 (iii) 10.10
{iv) 1735.101 (vi 088
- LT o
(M 4x10+0+3x +Ell]ﬂ
(i) 4+0 o Ix—+8 l—
i} + 0% 0 +3 X + 8 % 1000
1 _ 1 |
(iti) O+dx —+0x—+3x% +8x
10 1000 10000
- — 1
(iv) 4+3x 10 +8 x
3 g i) :
(i) 10 (1if) 100 (iv) 5
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(M T055
(iii) T 3.47
(M) 0.350km
(i5i) 2.005km
(i d

(i) ©

iy  13.1
(iv) 45
(vif) 0.70
x) 20

iy 4.5
(ivy 0.6
(N 148
(v 15915
(vif) 0.0424
30.45m

i ¢

{({} Tme

M 027
vy 3.27
(wif) 5.3273
() 0.05383
M 1.5
(iv) 0.011
" 65
(iv) 021
T 47535
M c

(i) ¢
False

(i)

v 35.05

(v) T0.02

(&)

(i1}

4.035km

b

(iv) d

EXERCISE 2.6 |

(i1}
(v)

257
970

(viif) 30

(i1}
(v}
(i)
(v)

32.52
§96.24
3.025
42.75

(vif) 25.5552

s

(i}
(if)

T 360.05
b
False

EXERCISE 2.7 |

(i)
(v}

0.335
0.0572

(wiii) 0.01312
(xi) 0.21735

(if)
()
(i1}
(v)
N
(i)

8 2

2.96

4.5

1§

61.5 km/hr

(i) 101
(vi) 38.7
(i) 53700

(iif) 28.2
(i) 22.59
(i) 0.133
(i) 10.2204
(ix) 0.0424

(i)

]

iy 0.015
(vi) 0.2375
(ix) 0.0025
(xif) 0.0002
(i) 10.9
(vi) 6.8
(fif) 7.52
wi) 0.012

45
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Data Handling

In this chapter you will learn

1. To collect the data.

2. 'To organise the collected data and interpret data for further references.

3. To find average or mean of the given data.

4. To arrange the data in ascending or descending order to find mode and median of the
given data.

5. To draw the bar graph or double graph of the data.

6. About all the representative values of central tendency of a data i.e. mean, mode and
median.

7. About the concepts of chance and probability in daily life situations.
8. About the possibilities of the events to be happen.

A /NTRODUCTION \

In Class VL you have learnt to collect dala, orgamze vanous types of data and tabulate it
and present it in the form of bar graphs. The collection, organization, tabulation and presentation
of data help us in analyzing, interpreting and drawing inferences for further use.

Today data handling is one of the most important tasks in any organization - be it in hospitals
where data needs to be maintained or in schools where cumulative records of students are kept
for further reference. Data handling includes collection, interpretation or presentation of data by
using various methods, It also forms an important part of a statistician’s job. A statistician is a
professional who collects, organises, analyses and interprets nmmerical data and vses it to explain
what occured i the past or indicate what is likely to happen in future. Let us also attempt to
understand the fundamentals of statistics, Who knows, tommorrow some of you might make a
mark in the field of statistics just like Prof. C.R. Rao and Karen Dunnell.

Statisticians

e Y
Prof. C.R. Rao Karen Dunnell
50
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3.1 COLLECTION OF DATA

A data is a collecrion of facts in the form of numerical figures that is used to provide some
information.

Each numerical figure (entry) in a data is called an observation (or variate) and the number
of times a particular observation occurs 1n Lhe data is called its frequency.
For example :

There are 25 employees in a government office. They were asked about the number of
children they have. The results were :

1,231,020 1,22 1352403241 12203

We observe that each entry in this list is a fact in the form of a numerical figure, 50 it is
data.

The data in this form is called raw data and it does not give much information. On the basis
of these figures it will not be easy to answer the following questions :

(i)  What is the maximum number of children that an employee has ?

(it} How many employees have 2 children ?

(iif) How many employees have 2 or less than 2 children ?

(iv) How many employees have 2 or more than 2 children ?

3.2 ORGANISING AND TABULATING DATA

Letus arrange the above data in ascending or descending order.

The above data in ascending order is :

000,05 L Lok b 102:2,2,2.2.2,2.2 3. 3. 3. 34,45

The data in this form is called an arrayed data.

The data in this form gives much better information. From this data it 15 easy to answer the
first question - the maximum number of children, that an employes has, is 5. But answering the
other three quesiions is still not easy. Moreover, arranging the data in this form is quite tedious
and time consuming, particularly when the number of observations is large.

To answer the remaining three questions and to make the data more easily understandable,
we shall arrange the data in tabular form.

A table showing the frequency of various observations is called a frequency distribution
table or frequency table.

h = w b = O
L RS = S - R R =

Total 25
Now, it is very easy to answer the above three questions :

The number of employees who have 2 children = &
The number of emplovees who have 2 or less than 2 children=8+6+4 = I8
The number of emplovees who hae 2 or more than 2 children=8+4+2+1=15
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REPRESENTATIVE VALUES

You must be aware of the term average and would have come across a number of statements
involving the term ‘average’ in your day-to-day life :
. Geeta spends an average of about 6 hours daily for her smdies.
. The average temperature of Punjab in the month of June is about 40 degree celsius. (40°C)
’ The average age of siudents in my class is 13 years.

. The average attendance of students in a school during final examination was 96 percent.

Think about the statements given above.

Do you think that the child in the first statement studies exactly or 6 hours daily 7 Or is the
temperature of the given place during that particular time always 40 degrees ? Or, is the age of
each student in that class 13 years obviously not.

Then what do these statements tell you ? By average, we undersiand Geeta, usually, siudies
for 6 hours. 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 Punjab is 40 degree celsius, means that, very often.
the temperature in the month of June is around 40 degree celsius. Sornetimes, it may be less than
40 degrees celsius and at other times, it may be more than 40°C.

Thus we realise that average is a number that represents or shows the central tendency of a
group of observations or data. Since average lies berween the highest and the lowest value of the
given data so, we say thal average is a measure of central tendency ol a group of data. Different
forms of data need different forms of representative or central value to describe it. One of these
representative values is the “Arithmetic mean”.

ARITHMETIC MEAN

Arithmetic mean usually termed a mean, is one of the measures of central tendency as it
gives the average value of the given data.

The average or Arithmetic Mean (A.M.) or simply mean is defined as follows :

Sum of all observations
Number of observatons

Mean =

EXample-1: Aman studies for 3 hours, 5 hours, 2 hours and 6 hours on four consecutive
days. How many hours does he study per day on an average ?
Sol. The average time for which Aman studies per day

34542406 16

= I hours = 3 4 hours

E){ample-z : The heights (in cm) of 7 students of class VII in a school are 142, 153,
166, 161, 165, 149, 156. Find their mean height.

142 4+ 153+ 166+ 161 +165 4+ 149 + 156
g

Sol. Mean height

1092
o cem= 156 cm
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EXample-3 : Find the mean of first five prime numbers.
Sol. The first five prime numbers are 2, 3, 5, 7 and 11

2434547411 28
Mean = 5 =T

=5.6
Hence, the mean of first five prime numbers = 5.6

RANGE

The difference between the highest observation and the lowest observation is called the
range of the data. [Range = Highest observation — Lowest observation]

Look at the following example.

EXample-4 : The marks (out of 100) obtained by a group of students in a mathematics
test are 85, 76, 90, 85, 39, 48, 56, 95, 81 and 75, Find the
(i)  The highest and the lowest marks obtained by students.
(i) Range of the marks obtained
(iii) Mean marks obtained by the group.
Sol. (1) Adsranging the marks in ascending order, we get :
39,48, 56, 75. To. 81. 85. 85, 90. 95
Highest Marks = 95
Lowest Marks = 39
(i) Range of the marks obtained = 95 -39 =56
B5+T70+90+85+39+48+56+95+81+75
10

(ifi) Mean marks obtained by the group =
730
10

=73

== EXERCISE-3.1
S

I.  Find the mean of the following data :
B 3.5 0.9.11.13.15
(ii) 40, 30, 30, 0, 26. 60
Find the mean of the first five whole numbers.
A batsman scored the following number of runs in six innings :
36, 35, 50, 46, 60, 55
Calculate the mean runs scored by him in an inning.
4. The ages in years of 10 teachers of a school are :
32,41, 28, 54, 33, 26, 23, 33, 38, 40
(iY  What is the age of the oldest teacher and that of the youngest teacher ?
(if) What is the range of the ages of the teachers ?
(i) What is the mean age of these teachers ?

Wb
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5. The rain fall (in pam) in a city on 7 days of a certain week was recorded as follows :

Day Meon Tue Wed Thurs Fri Sat Sun
Reain fall 0.01 12.2 2.1 0.0 20.5 3.5 1.0
{(in mm}

(i)  Find the range of the rain fall in the above data.
(ii) Find the mean rainfall for the week.
(i7i) How many days had the rainfall less than the mean rainfall ?

MODE

The observation which occurs maximum number of times in the given data is called mode
(or modal value) of the data.

Look at the example.

The owner of a readymade dress shop says, “The most popular size of dress I sell. is the
size 90 cm.

Observe that here also, the owner is concerned about the number of dresses of different
sizes sold. He is however looking at the shirt dress that is sold the most. This is another
representative value for the data. The highest oceuring event is the sale of size 90 cm. This
representative value is called the mode of the data.

MODE OF LARGER DATA

Putting the same observations together and counting them i8 not easy if the number of
observations is large. In such cases we tabulate the data. Tabulation can begin by putting tally
marks and finding the frequency.

EXample-1: Find the mode of the following numbers

1,1,2,4,3,2,1,2, 2,4
Sol. Arranging the given data in ascending order, we get
1,1,1,2,2,2,2,3,4,4.
In the given data, 2 occurs more number of times than any other number.
Mode of given data = 2.



Dala Handiing 55

E)(:—:Lm ple-2 : Following are the margins of victory (in goals) in the hockey matches of

a league :
1,3,2,5,1,4;6,2,5,2,2,2.4,1,2,31,1,2,°3,26,4;3;2,1;1,4,2,1,5,3, 3,
2,3,2,4,2,1,2

Find the mode of this data.
Sol. As the given data has a large number of observations, we shall put it in tabular form
Margin of Victory Tally marks Number of matches
(Observations) (frequency)

1 M FETH &
2 M THE (1T 14
3 i B i
4 (BRY| 5
5 Hi 3
6 I 2

Total 40

Looking at the table, we find that the observation 2 has maximum frequency.
2. Mode of the given data =2 g
EXample-3 : Find the mode of the numbers
Can a set of
1,2,2,2,3,3,5,556,8,8,10

: bers |
Sol. Here 2 and 5 both occur three times. “m":}Te Zﬁ;ﬁ‘zzz
Therefore both the numbers 2 and 5 are modes of the given data.

mode 7

MEDIAN

We have seen that in some situations, mean is an appropriate measure of central tendency
where as in some other situations, mode is an appropriate measure of central tendency. There
may be some other situations where none of these measures can be a representative value. In that
case we need to think of an alternative roeasure of central tendency. Look at the following data,
which shows the heights (in cm) of 17 smudents of a class.

108, 112, 106, 125, 123, 119, 116. 114, 118, 115, 104, 102, 116, 101, 116, 120, 125
Let’s arrange these observaiions in ascending order.

101, 102, 104, 106, 108, 112, 114, 115, 116, 116, 116, 118, 119, 120, 123, 125, 125

The middle value in this data is 116 because this value divides the students in two equal
groups of 8 students each. This value is called is Median. Median refers to the value which lies
the middle of the data (when arranged in ascending or descending order) with half of the
observation above it and the other half below it.

Here, we consider only those cases, where the number of observations 15 odd.

EXample-4 : Find the median of the data :
24, 36, 46, 17, 18, 25, 35.
Sol. Arranging the data in ascending order, we get
17, 18. 24, 25. 35. 36. 46

Median is the nuddle observaiion
25 15 the median,
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EXample-5 : Find the median of the following data.
2,0.4,12,10,6.8,5,7
Sol. Arranging the given data in ascending order, we get
0,2.4,5.6,7,8, 10,12
Median is the middle observation
6 is the median.

-

_.I XERCISE - 3.2 |
L -
1. Find the median of the following data :
3,.L,5,6,3,4,5
Find the mode of the following numbers :
2,2,2,3,4,5,5,5,6,6,8
Y. The scores in mathematics test (out of 25) of 15 students are as follows :
19, 25, 23, 20, 9, 20, 15, 10, 5, 16, 25, 20, 24, 12, 20
Find the mean mode and median of this data. Are they same ?
4. The weight (in kg) of 15 students of a class are :
38, 42, 35, 37, 45, 50, 32, 43, 43, 40, 36, 38, 43, 38, 47.
(i3 Find the mode and median of this data.
(ii) Is there more than one mode ?
Find the mode and median of the following data :
13,16,12, 14, 19, 12, 14, 13, 14
6. Find the mode of the following data :
12,14, 12, 16, 15,.13,.14,.18,.19,.12, 14, 15, 16, 15, 16, 15, 16, 16, 15
17,13, 16, 16, 15,.15,.13,.15,.17,.15,. 14, 15, 13, 15, 14
7. Multiple Choice Questions :
(i) The mode of the data :
Sl A 002,375,002, 1,618
(@) 6 (b) 3 (©) 2 (dy 1
(if) A cricketer scored 38,79, 25, 52, 0, 8, 100 runs in seven innings, the range of the
runs scored is :

| B

:JI

(@) 100 (i) 92 (c) 52 (d) 38
(1) Which of the following is not a central tendency of a data ?
(a) Mean (b) Median (¢) Mode (d) Range

(iv) The meanof 3,1, 5,7 and 9 is
(@) 6 k) 4 (c) 5 {d) 0
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BAR GRAPHS

Drawing bar graph vertically or horizontally is a simple and effective way of representing data
visually. In bar graphs, the height (or length) of a bar represents the frequency of the corresponding
observation, All bars must be of equal width and there should be equal gap between the adjoining bars.
In a bar graph, the breadth of bars has no significance. It is only for eye atiraction. In a bar graph, it
must be clearly mentioned on both axes what is being represented.

Choosing a scale : We know that a bar graph is representation of numbers using bars of
uniform width and length of the bars depend upon the frequency and 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 lengih can
represent 10 or 100 obgervations. Consider the following examples.

EXample-1: The number of students in six different classes of a school is given below.
Represent the data by a bar graph.
Classes ¥ VI Vi VI IX X

Number of students 135 120 a5 100 90 80

('  How would vou choose a scale !

(if) Which class has the maximum number of students ? And which class has the
toinimum 7

(i71} Find the rato of the siudents of class VT o students of class VIIT.

Sol. (i) Choosing a proper scale : Start the scale at 0. As the gratest value in the given data

is 135, so end of the scale at a value little higher than 135, say at 140. Use equal
divisions along vertical axis to choose a scale such that the length between 0 and 140
iz neither too long nor too short. Take | unit height of bars = 20 students.
Mark different classes along horizontal axis. The bar graph representing the given
data ig shown below :

Y
#
geale @ 1 umit height = 20 students
140
w1207 —
< 100 R
e B0 ]
£
g 60
“ 404
20 1
*

V YI VO VII IX X
Clagzes
(ii) Class V has maximum number of students and class X has minimum number of
students.
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(ifiy Ratio of number of students of class VI to munber of students of class VIII
=120:100ie. 6: 5.

DOUBLE BAR GRAPHS

Mathemalics = VIl

A graph that displays two sets of data using two bars drawn besides each other is called a
double bar graph. This graph helps vs to compare two collections of data at a glance.

EXample-2 : The performance of a student in Ist term and ITnd term is given below:

Subject : English | Hindi Maths | Science | S.Science
Ist Term (Out of 100) 67 72 88 81 73
IInd Term (Out of 100) 70 63 05 85 T

Draw a double bar graph choosing appropriate scale and answer the following questions :

(i

In which subject has the student improved his performance the most ?
(i)  In which subject the improvement is least ?
(iti) Has the performance gone down in any subject ? Name the subject ?

Sol. Take the different subjects along X-axis and the marks obtained in different subjects along
Y-axis.
Scale : Take | unit height along y-axis = 10 marks. The double bar graphs representing the

given data is shown below :

(1)
(17}
(iii)

¥

4

100 +
90 1

BO T
701
ol +
50 ¢

Marks oblained

40 4
30 +
20 1
10 1

.

Scale : 1 unit height = 10 marks.

B Ist Term
B Ind Term

Maths
S. Science

Yes, Hindi

English  Hindi

Subjects

Seience S, bc:ence
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% EXERCISE -3.3 |

+ 8
Following data gives total marks (out of 600) obtained by six students of a particular
class. Represent the data on a bar graph.

Students : | Ajay | Bali Dipti | Faiyaz | Geetika Hari
Marks obtained : | 450 500 300 360 400 540

The following bar graph shows the number of hooks sold by a hookstore during five
consecutive years. Read the har graph and answer the following questions :
(i)  About how many books were sold in 2008, 2009 and 2011 years ?

(@)  In which year about 475 books were sold ? And in which year about 225 books were
sold?

T Secale : 1 unit= 100 books

600
500 +
400

MNumber of books sold

200 1
100 +

2008

=
-

Year
Two hundred students of 6th and 7th class were asked to name their favourite colour

s0 as to decide upon what should be the colour of their school building. The resutls
are shown in the table :

Favourite Colour - Red Green Blue | Yellow | Orange
Number of Students - 43 19 55 49 34

2011
2012

Represent the data on a graph.

Answer the following questions with the help of bar graph:

(1) Which is the most preferred colour ?

(i1) Which is the least preferred colour ?

(iti} How many colours are there in all 7 What are they ?

Consider the following data collected from a survey of a colony :

Favourite Sport Cricket | Basket Ball | Swimming | Hockey | Athletics

Watching 1240 470 510 430 250

Participating 620 320 320 250 110

Draw a double bar graph choosing an appropriate scale.



&0 Mathemalics ~ VI
What do vou infer from the bar graph :
() Which sports is the most popular ?
(i’ Which is more preferred, watching or participating in sports 7
5. The following table shows the time (in hours) spent by a student of class VII in a day.

Activity School | Sleeping | Playing | Watching | Studying | Others
television
Time (in hours) 8 8 1 3 2 2

Draw a bar graph to represent the above data. What do you infer from the above table 7

CHANCE

Chance is the occurrence of events. It is simply the possibility of something happening.
Consider the statements given below and uy to understand these terms a bit more |

(11  The sun rses from the west.

(fi) An ant growing to 3m height.

(ii7) India winning the next cricket match.

If we look at the statements given above you would say that the sun rises from the West 15

impossible, an ant growing to 3m is also not possible. On the other hand, India can win the
match or lose it. Both are possible.

&%:AGTIVITY]

If you togs a coin, can you always correctly predict what you will get 7 We toss a coin 10
times and write our observations in the following table.

Toss Number 1 f 3 4 5 B 7 8 g 10

Outcome H H T T T H T T H H

Where H represents head and T represents tail.

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 tail. When you throw the coin
each time the outcome of every throw can be either head or tail. It is matier of chance that in one
partcular throw you get either head or tail.

You must have played with a die. A die is a cube having six faces marked with numbers 1,
2,3,4,5,6.

When you throw a die, can you predict the number that will be obtained 7 It is matter of
chance that in one particular throw you get any of the numbers 1, 2, 3, 4, 5, 6 as outcome.

PROBABILITY

We know that when a coin 18 thrown. it hag two possible cutcomes. head or tail and for a
die, we have 6 possible outcomes. We also know from experience that for a coin, head or tail 18

1
equally likely to be obtained. We say that probability of getting head or tail is equal and is 5 for

each.
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For a die, probability of getting either of 1, 2, 3,4, 5 or 6 is equal. For a die, there are 6 equally

likely possible outcomes. We say thateachof 1, 2, 3,4, 5, 6 has one - sixth (IE) probability.
The probability of an event E, written as P (E), is defined as

Number of favourable ouicomes

PE) =

Total number of outcomes

We shall study more about this in next classes. This definition is just for information.

Events that have many possibilities can have probability between (1 and 1. Those which
have no chance of happening have probability () and those that are bound to happen have
probability 1.

. An experiment is a situation that involves a chance of the occurence of a particular event.
. An outcome is the result of an experiment.
. Sample space is the set of all possible outcomes in an experiment.

. An event is a specific outcome of an experiment.
Let us consider the following experiment. .
Experiment : Rolling a die / {
Outcomes:1.2. 3.4 50r6
Sample space: [1,2, 3,4, 5, 6] G

Event : Getting an even number.

EXample-1: A bag contains 5 white and 9 red balls. One ball is drawn at random from
the bag. Find the probability of getting (i) a white ball (i) a red ball.
Sol. (i) Total number of balls in the bag =5+ 9= 14

5
Probability that the event is getting a white ball = 14

(i) The eventis getting a red ball.

9
Probability (getting a red ball) = 1a

We have seen above that probability of getting a white ball and red bail lies between
Oand 1.

:.I EXERCISE -3.4 |
e
1. State whether the following is certain to happen, impossible to happen, may happen.

(i Two hundred people sit in a Maruti car.
(if) You are older than yesterday.
(iii) A tossed coin will land heads up.
(iv) A die when rolled shall land up & on top.
(v) Tommorrow will be a cloudy day.
(v1) India will win the next test series.
(vif) The next traffic light seen will be green.
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There are 6 marbles in a box with numbers 1 to 6 marked on them.
(i)  Whatis the probability of drawing a marble with number 5 7
(if)  'What is the probability of drawing a marble with number 2 ?
There are two tearms A and B. A coin is {lipped to decide which team starts the game. What is the
probability that tearn A will start ?
A bag conrains 3 red and 7 green balls. One ball is drawn at random from the bag. Find the
probability of getting (¥) a red ball (i7) a green ball.
Multiple Choice Questions :
(i) The probability of an impossible event 15

(@) -1 k) 0 (c) 13 (d) 1
(i1} The probability of selecting letter G from the word 'GIRL' is
(a) 1 (&) ~ (c) = () =
2 4 3
(1i1) When a die is thrown, the probability of getting a number 4 is
1 I 4 1
(a) e (&) 3 (e) Z (d) E

(iv) A bag contains 5 white balls and 10 black balls. The probability of drawing a white
ball from the bag is

- ® @

8, — =
@ 1o 15 15

(d) 1

WHAT HAVE WE DISCUSSED ?

1.

oo

R

10.
11.

A collection of facts regarding some information in the form of numerical figures is called
data.

The numbers gathered in the data are called observations.
A data arranged in ascending or descending order is called arrayed data.
The number of times a particular observation occurs in a data is called its frequency.

Tally marks ( | ) are useful in counting observations. We write tally marks in bunches of
five like '] .

A table showing the frequency of various observations is called frequency dismibution
table.
Data can be presented visually by bur graphs. drawn vertically or horizontally.
Double bar graphs help in comparing two collections of data at a glance.
Meun, median and mode are the representative values or measures of central tendency of a
data.
Sum of observations
Number of observations
Mode of a data is the observation with highest frequency.

For simple data, Mean =
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Median is the value that lies in the middle of the data (data which is written either in ascending or
in descending order)

Made 1z always one of the given observations where as mean and median can be a value which
is not an observation in the given data.

The value of mean, median and mode always lies between the lowest and the highest observations.
Probability is a measure of uncertainty.

LEARNING OUTCOMES
After completion of the chapter, the students are now able to :
1.

:._,‘J!\J

e E ML LT

Collect the data.

Organise and interpret the data.

Find the mean of the given and simple data.

Arrange the data for finding mode and median of the data.

Interpret the data using bar graph and double graph according the given data.
Find the outcomes of an event.

Find the probability of an event.

th R W

eI AR o

EXERCISE 3.1 |

(f) 9 (1) 31

2

47
(i) 54 years (#) 3] years (7ii) 35 years

(i} 20.5 (i)5.9 (i) 5 days
| EXERCISE 3.2 I

(Y4 (45

2 and 5

Mode = 20, Median = 20 ; Yes

(1) Mode = 38 kg, 43 kg, Median = 40 kg (i) Yes
Median = 14 Mode = 14

15.

n e (if) « (fii) d {ivy ¢
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3.

(@)

(7

(@)

Marks out of 600 ——>

&00 +
S00 1
400 1
300
200 +
100 +

Secale : 1 unit

EXERCISE3.3 I

100 marks

ITari

W

Students

140 :360: 180 (&) 2012, 2010

Mumber of stodents —»

¥

Ll

&0+
50 4

307
20 ¢
10 1

Scale : 1 unit = 10 students

2

Yellow

=]l

>

Colours

Mathemalics = VIl

Blue (1) Green (iif) 5;Red.Green, Blue, Yellow and Orange.

140 1
1204

Mumber of persons

400
200

Cricker (i) Warching

100 1
BOD 1

& -

liile

Y

ki

il

Scale 1 1 oot

200 persons

Il Watching
I Participating

Cricket

Baslker Ball

Swim

Spors

Hockey

Athletics
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Time (in hours)

n | Il [

School Sleeping Play Watching Studving Cthers

1. (i) Impossible to happen
(i) Certain (o happen
(i) Can happen but not certain
(iv} Impossible to happen
(v) Can happen but not certain
(vi} Can happen but not certain
(vi) Canhappen but not certain

1 1
(1) 6 (%) 3

12

3 7
4 W @) T

Aotiviies

EXERCISE 3.4 ]

g: 2
© 5

5. (b (ie i d

e
g

(iv) b
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Simple Equations

In this chapter you will learn :-

1. To verify if a number is a solution of an equation or not.

2. To form a linear equation from a given statement,

4. To convert an equation in (o a statement.

4. To solve the simple equation by three methods ie. trial and error method, balancing
method and transposing the terms.

5. To use simple equations to solve their daily life problems.

A INTRODUCTION \

In class VI we have learnt that an equation is a statement of equality of two algebraic
expressions. We have also learnt about linear equations, their formulation and solution by trial
and error method. In this chapter we shall review the topics studied in class VI. We shall also
learn to solve a linear equation by the method of transposition and about the practical utility of
simple hnear equations.

RECALL (EQUATIONS)

In primary classes we have solved problems on nwmbers like what must be added to 7 to
gel the sum 13, This problem can be written in another way as follows :

CJ+7=13

Here []is the unknown number which we have to find. We can easily find the number to
fill the box[]so that the left hand side and the right hand side of the equality sign “=" are equal.

So the number 6 must be placed to fill [ as 6 + 7 = 13.

The same problem can also be written as x + 7 = 13.

Here we have used the letter x for the unknown number. Here *x" is called a literal number.

We can use any other letters like v, 7z, @, b, ¢, etc. to denote the unknown.

The above expression of equality i.e., x + 7 = 13 is called an equation. Thus, in general
a statement of equality combining one or more variable is called an equation.

The hiteral number "x" used in above equation 1s called a vaniable.

An equation containing only one variable is called an equation in one variable. For example

;
y+6=T.p= 7.2q+10=0

3x2+2x+6 = 0, 2x* = 8§ are all equations in one variable.
66
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If in an equation of one variable, the highest power of the variable is I, the equation is
called a linear equation in one vanable.

7
The equations 2y +6=T7,p =2 2g + 10 =0 are all linear equations in one variable.
The equations 3x* + 2x + 6 = 0 and 2x? = § are not linear equations.

FORMATION OF AN EQUATION
Step 1 : Read the problem carefully and identify the unknown quantity ot guantities.
Step 2 : Denote the unknown quantities by x, ¥, 2.......... Ora, B, €y coevererennnens etc.

Step 3 : Wriie the given statements in the form of expressions using mathematical symbols like,
+, —, ¥ and =,
Step 4 : Write the equation by equating the expressions according Lo the given problem.

EXample-1: Form the equations for the following statements.

{a) Seven times a number is 42,
(b) Two added to the half of a number gives the sum 17.
(¢) I you subtract 5 from 6 times a number, you get 7.
{(d) the sum of numbers x and 6is 9.
Sol. (a) Let the unknown number be x.
Tx =42 is the required equaticn.

1
(#) Let the unknown number be v then half of the number = 3 ¥.

|
2addedtoit=2+ 2 Y

|
According 1o given, 2 + i 17

Which is the required equation.,
(¢) Let the number be z, 6 times 7 is 6z.

Subtracting 5 from 6z, one gets 6z-5.

According to the given statement, 6z — 5 = 7 is the required equation.
(d x+6=9

EXample-2 : Convert the following equations in statement form
() x+4=15 ) x=T7=3

(i) 2m=8 ) %—2:6
Sol. (i) Addxand4 o get 15
(if} Taking away 7 from x gives 3
{(iii) 2 times a number m is 8
(iv) subtracting 2 from one-fifth of a number p gives 6.
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EXample-3 : Write an equation for the following statement.

Laxmi’s father’s age is 5 vears more than 3 times Laxmi’s age. Laxmi’s father is 44

vears old.

Sol. We do not know Laxmi’s age. Let us take it to be x years. Three times Laxmi’s age is 3x
years. Laxmi’s father’s age is 5 years more than 3x; that is, Laxmi’s father age is (3x + 5) years.

It is also given that Laxmi's father is 44 years old.

Theretore, 3x+3=44
This iz an equation in x. It will give Laxmi’s age when solved.

%] EXERCISE - 4.1 _

[. Complete the following :
Sr. No.| Equation Value Say, whether the equation
statisfied (Yes/No)
@) x+5=0 x=35
(i) x+5=0 x=-5
(i) x—3= r=3
(iv) x-3= x=-3
{v) 2x=10 =13
X
(vi) T 2 x=-b
B | = =2 =0
{vii) = =
2. Check whether the value given in the brackets is a solution to the given equation or
not.
() x+4=11(x=T) (#) 8x+4=28(x=4)
Gil) 3m—-3=0(m=1) @) = 4=-1(x=15)

tn

5
(v) d4x-3=13(x=0)

Solve the following equations by trial and error method

) Sx+2=17 (i) 3p-14=4

Write equations for the following statements.

(#) the sum of numbers x and 4 is 9. (i) 3 subwracted from y gives 9
(7if) Ten times x is 50 (fv) Nine times x plus 6 is 87
(v)  One fifth of a number ¥ minus 6 gives 3.

Write the following equations in statement form :

iy x-2=6 (N 3y-2=10

=6 ) Tx—15=34
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6. Write an equation for the following statements :

(i} Raju’s father’s age is 4 years more than five imes Raju’s age. Raju’s lather is 54
years old.

(if) A teacher tells that the highest marks obtained by a student in his class is twice the
lowest marks plus 6. The highest score is 86. (Take the lowest score to be x).

(i1i) Inanisosceles triangle, the vertex angle is twice either base angle (Let the base angle
be x in degrees. Remember that the sum of angles of a triangle is 180 degrees).

(iv}) A shopkeeper sells mangoes in two types of boxes. One small and one large. The
large box contains as many as 8 small boxes plus 4 loose mangoes. The number of
mangoes in a large box is given to be 100.

SOLVING AN EQUATION (BY BALANCING)

An equation is like a weighing balance having
equal weights on both of its pans, where the arm of the
balance is exactly harizontal. But the horizontal arm is
not disturbed, if LHS and RHS are interchanged or if
same amount of weight is added to both sides. Similarty
if the same amount of weight is removed from both the

: : L.H.5. R.H.5.

pans the arm will remain balanced. W o
We can use this principle for solving an equation A balanced equation is like a
maintaining the sign of equality between the left side WERHINE Luianog With edug]

. . weilzhts in the two pans.
and the right side. & P

Consider the equation x + 4 = 6, we shall subtract 4 from both sides ot this equation, The
new LHS (left hand side) willbe x + 4 — 4 =x,
In the same way the new RHS willbe 6 -4 =2
Hence LHS and RHS are still balanced (not changed), r.e x =2
Rules for selving an equation :
(i The same quaniity can be added to both the sides of an equation without disturbing
ihe balance,
(if) The same quantty can be subiracted from both the sides of an equation without
disturbing the balance.
(i7i} Both the sides of an equation may be mwultiplied by the same non-zero number without
disturbing the balance.
(iv) Both the sides of an equation may be divided by the same non-zero number without
disturbing the balance.
(v) If we [ail to do the same mathematical operation on both sides of an equation, the
equality does not hold.

REMEMBER
Sometimes, we may have to carryout more than one mathematical operation for solving an
equation, We should make an attempt that the variable in the equation gets separated.
EXample-1: Solve the equation 6x —4 = 22

Sol. Given equation is 6x — =22
We will try to reduce the LIIS of this equation
by adding 4 to both sides
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6x—4+4 = 2244
6x = 26
Now, on dividing both sides by 6, we get
6x 26
% &
26 13
or X = e
Thus, x = E is the solution of the given equation

3
EXample-2: Solve (i) 2¢+6=12 @) 5 =5

Sol. ({) Step L: Subiract 6 from both the sides.
Zx+6—-6 = 12-6

2Zx = 6

Step IT : Divide both sides by 2
2x 6
2 "2

or x =3, which is the solution of the given equation.
One good practice you should develop is to check the solution you have obtained.
Let us put the solution x = 3 back into the equation

LHS = 2x+6=2%x34+6=6+6

= [2=RH3
The solution is thus checked for its correctness.
o B
(uj 4 - 5
Multiplying both sides by 4
f wid = Hxd
p =20

p =20 1s a solutien of the given equation.

23] EXERCISE- 42 |
e

1.  Write the first step that you will use to separate the variable and then solve the

equation.
iy x+1=0 (i) x-1=35
(ifiy x+6=2 (fv) y+4=4
(v) y-3=3
2.  Write the first step that you will use to separate the variable and then solve the
equation:
() 3x=15 @) o =4

(i) By=136 (fv) 20x=-10
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3. Give the steps you will use Lo separate the variable and then solve the equation.

g o 20x
(i} Sx+7=17 (if) T =40
(it} 3p-2=46
4.  Solve the following equations :
@) 10x+10=100 (if) :3-3:5
(iti) 3x+12=0 (iv) 2g-6=0
vy 3p=0 (vi) 35=-9

SOLVING EQUATIONS (BY TRANSPOSING)

Let’s practice solving some more equations, by transposing numbers, i.e. moving it from
one side to the other.

While transposing numbers, follow these :-

1.  When number or a term added on one side is iransposed (taken) to the other side
it 15 subtracted.

e x

=3 x = 10-4=06(41s transposed)
2. When number or a term subtracted on one side is transposed to the other side, it
18 added.
ie. ¥ = §
— y = B+6 (6isiransposed)
3. When number or a term multiplied on one side is transposed to the other side, it
divides the terms on other side.
14 :
— z = 14+Tor — =2 (7 is transposed)

7

4. When number or a term dividing other numbers on one side is ransposed to the
other side, it is multiplied to the number or terms on the otherside.

. pe 5
i.e =
& __~

= y = 5x8=40(8 is iransposed)

EXample-1: Solve 12x -3 =21

Sol. ‘Transposing (—3) from LHS to RHS (on transposing —3 becomes + 3)
12x = 21 + 3 or 12x =24 (12 is transposed)
24

x = 5 =2
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To check, put x = 2 in the LHS of equation
LHS, = 12x-3
12(2) -3
= 24-3=21=RHS

EXample-2 : Solve3 (y +7) =15
Sol. Divide both sides by 3.

15
y+7 = 3
or y+71 = 35
Transposing 7 to RHS
y = 3-7
or y = =2 which is the required solution.

To Check. Put y = -2 in the LHS
LHS. = 30+T)
= 3(2+7)
= R(H=T15=RHS

EXample-3 : Solve (i) E +3=1 (i) 3(x=2)=2(x+1)-3. Also verify your answer.

Sol. Given % =1

Transposing 3 from LHS 1o RHS

X
¥ = 1 —3
X
5;’ = =2
x = =2x5(5is transposed)
r = =10
To Check, Put x =—10 in the LHS of equation
x -10
LHS = g +3= ? +3
= -2+4+3=1=RHS.

(i) IMx=2)=2(x+1)-3
Here we should remove the bracket first
3x—6 = 2x+2-3

Transposing 6 from LHS to RTIS
3x = x+2-3+6
3x = 2x+5
Transposing 2« from RHS to LHS
Ix-2x = 5

]
i

X
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Simple Equations
To Check, Put x =5 in the L.H.S.

LHS. 3(x-2) = 2(x+1)-3
}5-2) = 3Ix3=9

RHS.2{x+1)-3 = 2({(5+1)-3
= |[2=3=8

LHS. = RHS.

From Solution to equation
Equation — solution (normal path)
Solution — Equation (reverse path)

EXample-4 : Construct 3 equations starting with x = 5

Solution start with l x=5 ‘I‘ Divide hoth sides by 4
Multiplying both sides by 4 dx =20

Subtract 3 from both sides || 4x-3=17 | Add 3 to both sides
Adding 4 to both side 1 fry 1 =21 T Subtract 4 from both side

£21 EXERCISE-43

Solve each of the following equation.

(i) 6x+10=-2 (i) 2y-3=2

e 12 ) 3x 2
(i) E +3=2 {1v) ? = E

5 537

(v) 5 X= -5 (vi) 2x+ 5= a
Solve the following equation
(@ S(x+1)=25 (f) 23x-1)=10
(iti) 4(2—-x)=8 () 4(2+x)=8
Solve the following equations :
() 4=5(x-2) (i) —4=5(x-2)
(iti) 4+5(p=1)=34 (iv) 6y=1=2v+1

(i) Construct 3 equations starting with x = 2
(i1) Construct 3 equation starting with x =-2
Multiple Choice Questions :-

(i) IFTx+4 =739, then xis equal to

(@ 6 (b) 4 (©) 5 (@) 8
(ir) If 8m -8 = 56 then m is equal to
(a) —4 (B) -2 (c) —14 (d) 8

(iif) Which of the following number satisfies the equation -6 + x =—18 ?
(@) 10 (B) 13 (c) -12 (d) <16
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(fv) If % = 14, then the value of 2x + 6 is equal to.

(a) 62 (h) —64 (¢} 16 (d) 62
(v) IT3 subtracted from twice a number is 5, then the number 15

fa) —d (b) -2 (c) 2 () 4
(vi) If 5 added to thrice an integer is —7, then the integer is

() -6 (b) -5 e) 4 (d) 4

APPLICATION OF SIMPLE EQUATIONS TO PRACTICAL SITUATIONS

Due to the wide variety of word (or applied) problems, there is no single technique that
works in all problems. However, the following general suggestion may prove helpful.
. Read the statement of the problem carefully and determine what quantity must be found.
. Represent the unknown quantity by a letter.
. Determine which expressions are equal and write an equation.

. Solve the resulting equation.

EXample-1:1f 5 is added to twice a number, the result is 29. Find the number.

Sol. Let the required number be x
Twice the number 2x
5 added to twice the number = 2x + 3.
According to the problem

2x+5 = 29
2x = 295
2 = 2
24
x = ?
=5 r = 12

Hence the required number is 12.
EXampl&E : Find a number, such that one fourth of the number is 10.

X
Sol. Let us tuke the unknown number to be x ; one fourth of xis E :

X

Hence we get the equation il 10

Transposing 4,
r=10x4

Or  x =40 which 15 the required number.

Let us check the solution. Putting value of x in the equation.
X

LHS = 2

— = 10 =RHS
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EXample-3 : Radha’s father’s age is 49 years old. He is 4 years older than three times
Radha’s age. What is Radha’s age ?
Sol. Let Radha's age be x years, then
Radha's father’s age = (3x + 4) years but Radha’s father’s age is 49 years.
According to question

x+4 = 49
= 3y = 494
3x = 45
Dividing both sides by 3
3x 45
3 =3
¥ = 5

Radha's age = 15 years.

=3 EXERCISE - 4.4 |
e~

I. If 7 is added to five times a number, the result is 57. Find the number.

2. 9decreased from four imes a number yields 43, Find the number

E: [t one-fifth of 4 number minus 4 gives 3, find the number.

4. In a class of 35 students, the number of girls is two-fifth the number of boys, Find the

number of girls in the class.

Sham’s father’s age 15 5 years more than three times Sham’s age. Find Sham's age, if his

father is 44 years old.

6. Inanisoscels tnangle the base angles are equal, the vertex angle i1s 40°, What are the base
angles of the triangle ? (Remember, the sum of three angles of a triangle is 1807)

7. Irfan says that he has 7 marbles more than five times the marbles Parmit has. Irfan has 37
marbles. How many marbles does Parmit have 7

8. The length of a rectangle is 3 units more than its breadth and the perimeter is 22 units. Find
the breadth and length of the rectangle.

WHAT HAVE WE DISCUSSED ?

I.  An (algebraic) equation is a mathematical statement that sets two expressions equal. It
may involve one or more unknowns called variables or literal numbers.
An equation containing only one variable (literal) with highest power | 15 called a linear
equation in one variable,
3. A number which satisfies the given equation is called a solution of the equation.
4. The process of finding the particular value of the variable (literal) which makes both sides
of the equation equal is called solving the equation.
An equation remains the same if the LHS and RHS are inter changed,
ih. In case of a balanced equation, if we

(i}  add the same number to both the sides, or

(if) subtract the same number from both the sides, or

th

("]

h
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(ifi) multiply both sides by the same number, or

(rv) divide both sides by the same number, the balance remains undisturbed, 1.e, the value
of the LHS remains equal to the value of the RHS.

While solving simple (or applied) word problems involving one unknown, we first have to

write an equation corresponding to the given statement and then solve this equation to find

the value of the unknown.

LEARNING OUTCOMES

After completion of the chapter, the students are now able to :

Identify the unknown quantity.

Understand the meaning of linear equation.

Find the zolution of an equation.

Determine whether the given value of an unknown is a solution or not.
Represent daily life situations in the form of simple equations and solve them.
Convert a stalement into an equation.

Apply the three methods of solving an equation.

N

=,

EXERCISE 4.1 I

1. (@) No (i) Yes (1) No
(v} No (v) Yes {vi} No
(vii) No
2, (1) Yes (ii) No (iii) Yes
(i)Y Yes (v} No
3. (1) x=3 (H) p=6
4. () x+4=9 (i) y-3=9 (i) 10x = 50
(iv) 9x+6=87 (v) ; -6=3
5 (i) 2 subtracted from x is 6 (fi) 2 subtracted from 3 times a number y is 10
(iii) one-sixth of a number x is 6 (iv) 13 subtracted from 7 times a number x is 34.
(v) add 2 to half of a number x to get 8.
6. () Si+d=54 (i) 2x+6=286
(i) 4xr= 1807 (v} Bx+4=100
EXERCISE 4.2 |
1. (i) Subtract | from both sides: x = -1

(if) Add 1 to both sides, x=6

(if{) Subtract 6 from both sides; x =4
{(7v) Subtract 4 from both sides; y=0
(v) Add 3 to both sides; vy =06
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(i) Divide both sidesby 3 ;x=35
(if) Multiply both sidesby 7 : p = 28
g
(ifi) Divide both side by 8 ;¥=
lly
{(iv) Divide both sides by 20 ; x = —-2-

(1) Step 1: Subtract 7 from both sides
Step 2 : Divide both sides by 5, x=2
(i) Step 1 : Multiply both sides by 3
Step 2 : Divide both sides by 20, x =6
(iii) Step 1 : Add 2 on both sides
Step 2 : Divide both sidesby 3. p = 16
(@) x=9 (i) p=-15 (i) x=—4 (iv) g=3
v p=0 (vi) s=-3

EXERCISE 4.3 |

5 4

(M x=-2 (i) y= 5 ({if) a=-3 (iv) x= Y
V) x=-2 (viy x=8

iy x=4 (iiy x=2 (iit) x=0 () x=—4

14 N f B ) 1

@ =x= ] (i) x= 3 (fify p=7 (fv) y= 5

() Possible equations are : 10 x+2 = 22; ; =% iSw-3=7

(if) Possible equation are 3x=-6;3x+7=1,32+10=4
(e Gd @D e (wvya (vid (vi)e

EXERCISE 4.4 |

10 2. 13 3. 35 4. 10 5. 13 years
70° each 1. b 8. 4 units. 7 units
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Lines and Angleg

Objectives :-

In this chapter you will learn :-

1. To identify lines, line segments, rays and angles.

To recognize, classify and describe various types of lines and angles.

To draw and name the angles.

To relate angles to shapes. _

About various pairs of angles and their relations and using the same to find the missing
angles.

To realize the importance of lines and angles in daily life.

R

&

A INTRODUCTION \

Lines and angles, being two vital elements of geometry form the basis of all the shapes and
structures. One can find them every where around. be it the corner of a table, the ramp of a
building or an arch of a brnidge. The knowledge about these elements helps the architects to
design and the engineers to construct better structures ; the athletes to enhance their performance
and the astronomers to study stars and plants. So, we can say that the study of lines and angles is
important not only to understand some specific phenomena but also to uplift the quality of life.

Can you 1dentily the different line segments and angles formed in the following igures 7

(0 (1) (i)
Review :-
I.  Line : A line can be defined as a set of continuous points that has an indefinite length. It

¥
has no thickness. It can be extended endlessly in both the directions. It is denoted by AB.

A B

i . - Y
< - &

78
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Ray : A ray can be defined as a part of a line that has a fixed starting point but no end point.
_}

| &

It can be extended infinitely in one direction. It is denoted by AB.

- L%
- -

B

Line segment : A line segment is a part of a line that has two end points and a fixed length.

It can’t be extended in any direction. It is denoted by AB.

A B
ANGLES AND ITSTYPES

Angle : An angle is formed by two rays having common starting initial point. Rays form
the arms of the angle and the common point is called the vertex. Angle is measured in degrees (%)
using a protractor.

It is denoted by the symbol ~.

— —_—
Here BA and BC are called arms of an angle.

MNaming of an angle : Name any point on Ray 1, then the vertex and then any point on
Ray 2.

A aRay ]
.-

/
/

B‘L’_)Rﬂ.}’z
C

In the fig, Ray BA and BC form an ZABC or ZCBA.
TYPES OF ANGLES

1. Zero angle : An angle whose measure i8 07 is called a zero angle. When two arms of an
angle lie on each other, 0® angle is formed. In figure, ZABC =10

ZABC is zero angle.
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Acute angle : An angle that measures between 07 and 907 (0° < acute angle < 907) is called
an acute angle. In figure, ZABC =457 (< 90°) (0" < LABC < 907)

A
w

ZABC is an acute angle.
Right angle : An angle whose measure is 90° is called a right angle. The rays making a
right angle are also called perpendicular rays. In figure, ZABC = 90"

A

90
B »
C
ZABC is a right angle.
(O btuse angle : An angle whose measure les between 20° and 180° is called an obtuse
angle. In given figure,
ZABC =120° (90" < ZABC < 180%)

ZABC is an obtuse angle.
Straight angle : An angle that measures 180° is called a straight angle. It is called so as the
two rays form a straight line.
In figure, ZAOB = 180"

& L

B

A
ZAOB is a straight angle.
Reflex angle : An angle whose measure lies between 180" and 360° is called a reflex
angle.
In given [igure, Reflex < PQR = 3207

(180° < reflex £ PQR < 360°)
@ 5200 P

N

%

S
0

\JR.
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Complete angle : An angle whose measure is exactly 360° is called a complete angle. It
forms a complete circle.
In figure, ZPQR = 3607

ZPOR is a complete angle.

P
Qe —

More about angles :-

()

(i)

(i)

Complementary angles : When the sum of measure of two angles is 90° then these angles
are called complementary angles. For example, 70° + 20° = 90°, then 70% and 20° are
complementary to each other.

In given figure,

ZPQR + ZABC = 707 +20° =90°
ZPOR and ZABC are complementary angles and
ZPQR is complement of ZABC and vige versa.

P
B

70°
| 4
a N e B 20
R C

Supplementary angles : When the sum of measure of two angles is 180" Then these
angles are called supplementary angles. For example 80° + 100° = 180, then 80" and 100°
are supplementary to each other.

ad EE
|'I I'|
IIII
L b= 100*
0 —> o) >
B B
In the given figures
ZAOB + 2COD = 80°+ 100°
= 180°

ZAOB and Z£COD are supplementary angles and £~ AOB is called the supplement of 2COD
and vice versa.

Adjacent angles : Two angles are said to be adjacent angles il
(@) They have a corimon arm

A
() They have a common veriex Xe .
(¢) Non-Common arms lie on either side of commeon arm. /'
In fig. #XOY and £YOZ are adjacent angles with common vetex
—_ e —
O having OY as common arm. OX and OZ as non commaon arms 0 y/ 3

- 0 - _>
lying on either side of OY,
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(iv)  Linear Pair : Two adjacent angles whose sum is 180" are said to form a linear pair.

In figure ZAOC+ £COB = 180°
These angles form a linear pair.
i
Cye
/
A O B

The angles in a linear pair are supplementary i.e, sum of angles is 180°.

iv}  Vertically Opposite Angles : When two straight lines intersect each other, four angles are

[ormed.

The pair of angles which lie on the opposite side of the point of intersection are called

vertically opposite angles.
— L

In the adjoining figure straight lines AB and CD intersect each other ;‘ ,f:l
at point 0. ZAOD and #BOC form one pair of vertically opposite &
angles, ZAOC and ZBOD form another pair of vertically opposite

angles P i,
Vertically opposite angles are always equal. J«/ 1"“-.\
ie, ZAOD = /BOC ¥ B

LAOC = ZBOD

EXample-1: Find the complement of following angles
(i 38 (i) 63
Sol. (i} Complement of 38° = (90° — 38%) = 52°
(iif) Complement of 63° = (90° — 63%) =27

EXample-2 : Find the supplement of following angles

(fy 35° (#) 62°
Sol. (i) Supplement of 35° = (180 — 35%) = 145°
(ii) Supplement of 627 = (1807 - 627) = 118°

EXample-3 : Two complementary angles are in the ratio of 4 : 5, find the angles.

Sol. Let the required angles be (4x)° and (5x)°
(4" +(5x)° = 90°
Oxy* = ¥
x = 107
Required angles are (4 x 10)° and (5 x 10)°
f.e, 40°%and 507

EXample-4 : Two supplementary angles are in the rato of 2:7 find the angles

Sol. Let the required angles be (2x)° and (7x)”
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Angles are supplementary
: @0 +(Tx)° = 180
(9x)° = 180°
¥ = 20°

Hence Required angle are (2 x 20)° and (7 x 20)°
i.e., 40° and 140°

EXample-5 : Find the angle which is double of its supplement

Sol. Let the measure of one of the required angles be .

Supplement of anglex = 180° —x
According to the question, ¥ = Z(180°=x)°
xr = 360°-2r
r+2r = 360°
3x = 360°
x = 120°

Required angle = 120°

EXample-6 : Find the measure of x in the following figure.

Sol. Infig ZAOC = 125°
ZA0C and ZCOB form a linear pair
; ZAOC + ZCOB = 180°

125 +x = 1807
x = 180°-125"°
x = 88

EXample-7 : Find the value of x and y in the following figure.

A D
et = |
‘\""“-»._ ¥ _,-'-"rr
a0® i
~~  130° .
-
e I;‘“‘“:i

Sol. £AOC and £BOD are vertically opposite angles
ZBOD = ZA0OC
x = 50°
ZAO0D and ZBOC are vertically opposite angle
ZAOD = ZBOC
y = 130°
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EXample-8 : In the given fignre AB, CD and EF are three straight lines intersecting
each other at a point O. If ZCOE = 457 and ZAOF = 907, find £ZDOB.

A

TR.H E
A a0

£—i >
C 7*"&< D
E BN

Sol. Let ZDOB = x
ZFOD and ZCOE are vertically opposite angles
: ZFOD = ZCOE =45°

AOB is a straight line
ZAOF + ZFOD + ZDOB 1807
907 + 45" + x 180°
135" +x = 1807
x = 180°-135"°
x 45°
Required angle ZDOB = 45°

Il

:.I EXERCISE -5.1 |

=g =
I.  Name each of the following as acute, obtuse, right straight or a reflex angle.
5 - (i) (i)
: I
I}x
Py
z Q R A 0 B
(iv) (v) i) B
e L) v % A\
s : /U
\ , TR
P 3‘5/ Ad \ C
4 ¥ ¥
2. Write the complement of each of the following angles
fy 33 (&) oO° (1iry 83"
4
(iv) = ol anght angle (vi OF

9
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i1.

Lines and Angles
Write the supplement of each of the following angle

(i) 55° (iy 105°
2
(it} 100° (&v) 3 ol arirht angle

1
(v) 3 of 270°

[dentify the following pairs of angles as complementary or supplementary.
(i}  65° and 115° (&) 112" and 68°

(1i7) 63° and 27° (iv) 45° and 45°

() 1307 and 50°

Two complementary angles are in the ratio of 4 : 5, find the angles.

Two supplementary angles are in the ratio of 5 : 13, lind the angles.

Find the angle which is equal to 1ts complement.

Find the angle which iz equal to its supplement.

In the given figure, AOB 15 straight line. Find the measure of ZAOC.

50°
A 0 B
In the given figure, MON is straight line find
(o ZMOP (i) ZNOP
IKP

1
1

{r=207) f_‘uL-_\ (+407)

M Q N

Find the value of x, y and z in each of following.
63} )]
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12, Find the value of x, v, z and p in each of following.

(i (i)

v
T
v

13, Multiple Choice Question :-
(1) If two angles are complementary then the sum of their measure 15 .................. .

(@) 180° (by 90°
(e} 3607 (d) none of these

(if) Two angles are called ................. if the sum of their measures is 1807,
(@) supplementary (h) complementary
() right (d) mnone of these

(iir) I two adjacent angles are supplementary then, they form a ...o.veenn
(@) right angle (b) wertically opposite angles
(¢) linear pair (d) corresponding angles

(iv) If two lines intersect at a point, the vertically opposite angles are always ...
(@) equal (h) zero
(cy 90° {d) none of these

PAIRS OF LINES

Here, we shall discuss aboul intersecling lines, transversal, perpendicular lines. angles
made by transversal with parallel lines and non-parallel lines.
I.  Intersecting lines : When two lines intersect exactly at one point, they are called intersect-
ing lines. In figure, CD and EF are intersecting lines and O is the point of intersection.

'EH

!,-J

Perpendicular lines : Two lines are said to be perpendicular to each other if they meet or
intersect at a right angle. In figure, CD is perpendicular to AB and is writtenas CD 1 AB.
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3. Parallel Lines : Two lines in the same plane are said to be parallel if they are at an equal
distance from each other throughout and never meet.

In the given figure, line | and m are parallel to each other. It is represented as / Il m.

“ » ]

€ > M

4. Transversal : A transversal is a line that intersects two or more lines in the same plane at
distinct points. The lines may or may not be parallel. In fig. (i) [ form & » ; mfor [ & n and
n for { & m is transversal line.
If fig. (if) p is the transversal line for [ & m.

ANGLES MADE BY ATRANSVERSAL (WITH NON PARALLEL LINES)
In figure, you see lines [ and m cut by transversal n. The eight angles marked 1 to & have
their special names :-

Interior angles £3, 74
25,76
Exterior angles 2 W)
£7,. 78
Pairs of corresponding angles Z1 and £5
Z2 and £6
Z3 and 27
Z4 and #8
Pairs of alternate interior angles Z3 and 26
Z4 and £5
Pairs of alternate exterior angles Z1 and £8
22 and L7
Pairs of interior angles on the Z3and £5
same side of the transversal also Z4 and £6

called co-interior angles.

Transversal of parallel lines : Transversal of parallel lines gives rise to some interesting
results.

Fig. (if)
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1. Iftwo parallel lines are cut by a transversal. All the pairs of corresponding angles are equal
in measure.
Le., £l=25 L2=06, Li=217, Ll4=18,
37

]
'rj’ '

”’r/
2. If two parallel lines are cut by a transversal, all pairs of alternate interior angles are equal
ie Z3=/6and £4=.5

W
%P

L

i
—s
i

i

W
A
B
L'
iy )
iy
g
b

6 5
3. Il'two parallel lines are cul by a transversal. both the pairs of alternate exterior angles are
equal i.e £1 = 28 and /2= /7
L.

I/-/
I|| - Ilr .l
. f/ﬁ - - FH 2

4. If two parallel lines are cut by a transversal then both pair of interior angles on the same
side of the transversal or co-mterior angles are supplementary i.e. 24 + £6 = 1807 and

L3+ £5=180°
3
3
/ /
EXample-1:In the figure / || m and p is a transversal then find the value of x and y.
2

v

A
W
fy

W

M M
7::\'(:
-
*
s, M

v

43

i

™~
W
-
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Sol. Since [ |l m and p is a transversal
50 48° and £x are alternate intetior angles

A £x = 48°
also x and y are corresponding angles
: Ly = 48°

EXample-2 : In the figure I || m and p is a transversal then find the value of x and y.

2
1 HZI;./l
::Z?

Lisl

W
—

€ / > M
Sol. p is straight line
110"+ 2 = 180° [linear pair]
Ly = 1807 =110°
Sy = TP
2y = £x |alternate interior angles]
y = 70°

EXample-3 : In the given figure AB || CD and EF is a transversal. If ZAGE = 105° tind
Zx, £y and Zz marked in the figure.

&

] nsn i
et
A x? B

e
Lo b —»
C f [ B

Sol. We have
Zy = ZAGE=105"  [vertically opposite angles)
Ly = 2x=103° [alternate interior angles]
y+z = 180° [linear pair]
105"+ £z = 180°
Lz = 180°-105°
z = T5°

EXample-4 : In the given figure find the value of x and also find the angles marked in
the figure. P




Sol.

| %]
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ZBMN + ZDNM = 180° (co-interior angles)
2x+x = 1807
3r = 180°
x = 60°

ZBMN = 2x=2x60=120°
ZDNM = x=60°

L)

2

_-_T EXERCISE - 5.2 |
In the figure guestion identify the pair of angles as
corresponding angles alternate interior angles, exterior
alternate angles, adjacent angles, vertically opposite angles é

and co-interior angles, linear pairs.

(1} Z3and £6 (i) Z3and 27
(i) 22 and 24 () £2and Z7
) Z1and £8 (vi) Z4and 26
i) Z1and £5 (viif) Z1 and £4
(ix) £5and £7

In the figure identify

(i) The pairs of corresponding angle.

(ii) The pairs of alternate interior angles.

(iii) The pairs of interior angles on the same side of the transversal.

(iv) The pairs of vertically opposite angles

In the given figures, the intersected lines are parallel to each other. Find the unknown
angles.

(% (i)

#

2
Len]
=

L

E —_—

-
-




4.
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(i) ()

W
—

)
:);:\_‘

o
€<‘.-E
[
W
|

Find the value of x in the following figures if /|| m

(1) (if)

L g
T
¥ Sy

=

W W

3 T

M A
o

\R*}:
o
=,

(iif) {iv)
) f ™
" 4 A L
l\:r<
< i =
Sx
dx
< > W
4% \ l
' W

In the given figures arms of two angles are parallel find the following.
(@) () £DGC (b) (i) ZMNP
(i) ZDEF (i) ZRST

7
/

65°
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In the following figure AB || CD and EF || GH, find the measure of Z£x and £y,

E G
PQ L RS find the value of x in the following figure.

In the given figure below, decide whether [ is parallel to m.
(i) ()

~

Fin
=
w
=
:2,:\3
Bk
o
v
=

v
-
i3
v
£

ah

(tii) ()

Multiple Choice Questions

(i) A pair of complementary angles is
(g) 130%, 50* (h) 35°, 55°
() 25°% 75° d) 27°,53%°
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(i) A pair of supplementary angles is

(a) 55°, 115° (b) 65° 125°
() 47° 133° (dy 40, 50°
(iii) If one angle of a linear pair is acute, then the other angle is
{a) acute (b1 obiuse
(¢) right (d) straight

(iv) In the adjoining figure, if [ [| 72 then the value of x is.

M

(@) 50° (by 60°
(¢} 70° (d) 45°
(v) Inthe adjoining figure, if / || m, then

M

M
3
¥ L
e

(@) 75° (hy 95°
(€) 105 @ 115°
(vi} In the adjoining figure, the value of x that will make the lines { and m parallel is,

L)
b

T A

(@ 20 (b)y 30
() 60 (d) 80

CD@{%ﬁu}fn‘r|‘nf'J

AIM : To iniroduce the properties ol parallel lines cut by a transversal.
Objective : To verify the equality of alternate interior angles and corresponding angles made by
a transversal on parallel lines through paper cutting and pasting.
Previous Knowledge :
(f}  Concept of alternaie interior, corresponding and vertically opposiies angles.
(1) Concept of parallel lines
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Material Required :

(1)  White chart paper {7t} Pair of Scissors

(iti) Geometry box (iv) Coloured Sketch Pen

(v) Coloured Papers (vi) Glue Sticks
Procedure :

L. Take white chart paper and draw parallel lines [ and m and p is a transversal line see
figure and give them name.
ol

I
W
—

2. Mark the angles formed as £1, Z2, /3 and /4 respectively as shown in figure.

M i)
L
ift
P
R L
5

3.  Fill different colours and cut it out.

P

A
&

¥

/

4, Cut out the angles as shown in figure 4

s
L
_—

&

W
|

AOA
o

5.  Now arrange the cut outs of 1 and 4, 22 and 3 and .22 and £4.

/0 3 \ 2V .

W

-
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Observation : We observe that

(" £l and £4 completely over lap each other
(i)  £2 and £3 completely over lap each other
(ifi) £2 and £4 combined and make straight line.

Result :

Q.1.

Ans.

Ans.

Q.3.

Ans.

Q.4.

Ans.

1 Corresponding angle : £1 and 24 are corresponding angles ; £1 = 24
2. Alternate angles : £2 and .£3 are alternate angle ; £2 =23

3. Interiorangles : #2 and 24 are Interior angles on same side 42 + #4 = 1807 (Showing
straight line)

‘ﬁ VIVA VOCE

‘What are parallel lines ?

Lines which are at a constant distance throughout.

‘What is the sum of interior angles on the same side of transversal 7
180

When two lines intersect, what is the relation between the vertically opposite angles
so formed ?

They are equal
Identify the type of the pair of angles.

e

i -\.
= >

Z1 and £2 are linear pair of angles.

WHAT HAVE WE DISCUSSED ?

An angle is formed by two rays having one common end point.

(7} Two angles are said to be complementary, If the sum of their measures is 907
(i1} Two angles are said (0 be supplemeniary, If the sum of their measures 15 180°
The sum of angles that form linear pair is 180°

The sum of all the angles at a point is 3607

A line which intersects two or more lines in a plane is called a transversal.

When a transversal intersects two parallel lines, then

(i) Pairs of alternate interior angles are equal

(if) Pairs of alternate exterior angles are equal

(i11) Pairs of corresponding angles are equal

(iv) Pairs of co-interior angles are supplementary
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LEARNING OUTCOMES

After completion of the chapter, the students are now able to :

1. Identfy lines, line segments, rays and angles.

2. Classify pairs of angles based on their properties as hinear pair, supplementary,
complementary. adjacent and vertically opposite and find value of the one when the
other is given.

3. Draw and name the angles.

4. Verify the properties of various pairs of angles formed when a transversal cuts two
lines.

5. Relate angles to the shapes, objecis and structures they find in their snrroundings.

EXERCISE 5.1 I

(i) Right angle (i) Obtuse angle
(itf) Siraight angle {iv)] Rellex angle
{(v) Obtuse angle (vi) Acute angle
(i 377 (i) 0O°
(i) 5° (i) 50°
(v) 90°
{fn} 125° (i) 75°
(7ir) 80° () 120°
(v} 90°
(i}  Supplementary (fi) Supplementary
(iii) Complementary (iv) Complementary
(v) Supplementary
5. 40° and 50° 6. 50° 130°
7. 45° 8. 90°
9. 13°
10. () 80° (#) 1007
1. (@ x=100°v=280° () x=120° y=120° z=060°
12. (G} x=100°y=45° z=135° (@) x=55°,v=65%z=00°p=60°
13. @ 90° (#1)  Supplementary
(1) linear pair (iv) equal

EXERCISE 5.2 I

1. (i) Aliernate interior angles
(iif) Adjacent angles, Linear pair
(v) Alternate exterior angle

(if)

Corresponding angles

(fv) Alernate exterior angles

{vi} Co-nterior angle
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(vii) Corresponding angles (viir) Vertically opposite angles
(ix) Linear pair, Adjacent angles

() Zland £S5, 22 and £6, /23 and 27, Z4 and Z8

(if) Z1and £7, £2 and £8,

(iii) Z1 and £8, £2 and £7

(ivi Zl and /23, 22 and A4, /5 and /7, Z6 and /8

(i) a=80°b=80°c=80°

5, x=110%v="T70" z="70%

(i) a=T70b=T0°c=110°d="70"

vy P=105"Q=75"R=105"8=105"T=75"U=75"V = 105°

(in x=36 (@) x=20
(iii) x=36 () x=20
(a) () 65° (i) 65°
(by (1) 70° (i) 70
x=65"y =05 T. x=10
(f) Not (i) Yes
{(iii) Not (iv) Yes
(i) (b () (c) (iif) (h)

(v} (a) (v} (¢} (vi) (a)
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QObjectives :-
In this chapter you will learn :-
1. Toidentify various paris of a triangle.
2. To undersiand the relation between exterior angle of a triangle with interior opposite
angles.
4. To understand the relation between interior angles of a triangle.
4. Tounderstand the relation between sides of a right angled triangle.
5. Touse the angle sum property, exterior angle property and Pythagoras theorem for triangles.

OUR NATIONS'S PRIDE

Baundhayan (800 BC - 740 BC approx.) Baudhayan is noted
as the awthor of the earliest ‘Sulabhsuira’ called Baudhayan's
sulabhsutra, which contained several important mathematical
results. Baudhayan was the first one ever to arrive at several
concepts in mathematics, which were laier discovered by the
western world. It is amazing to know. what is known as ‘Pythagoras
Theorem” today is already found in Baudhayan's Sulabhsutra,
which was written several years before the age of Pythagoras. The
value of pi was first calculated by him.

A INTRODUCTION \ B

Triangle : A closed figure bounded by three line segments is called /’f
a ‘triangle’ and is usually denoted by the greek letter delta (A). Tt has o \
three vertices, three sides and three angles. In given figure ABC is a P \
triangle. It has - r

(i) Three sides namely AB, BC, CA

(71} Three angles namely #BCA. ZBAC and ZABC to be

denoted by £C, ZA, 2B respectively. Jﬁ
(iii) Three vertices A, B, C. Here A is the vertex opposite to the ;*f-_.'l*H~
side BC. B is the verlex opposite to the side CA and C is / \
the vertex opposile to the side AB. f,-’ \
Interior Angles : InAABC: £BAC, ZABC and £ACB are called g [':\_1 ¢
the interior angles as thev lies inside the triangle. In the figure shown B ;—;ﬁ——--“'_"

alongside shaded angles are interior angles.
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Classification of Triangles :

We know that the triangles are calssified on the basis of

(i) Sides (&) Angles

C'lassification of triangles
I !
Based on sides Based on angles
All L 4
Ome n.nai,les o
a?:iﬁ- than ;Eﬂ angie 1=
4 Acute angled greaer (oAl o
Right angled triangle P—ma angied
EXample-1: Classify the following triangles on the basis of sides.
(#) {#0) (iif)
N ™,
\ \ A\
El N, & N ,,,57 N
[F] e h:.u . .-_!b £ L
138 - r 5
LN § U
dem jcm 3cm
Sol. (i) All sides are of different length. So it is a scalene wiangle.
(if)y All sides are equal, so it is an equilateral (riangle.
(iiz) Two sides are equal, so 1t is an 1sosceles riangle.
EXample-2 ; Classify the following triangles on the basis of angles.
7 & (i) C (i)
N
poy ~ s
450 ﬁ}\ -9
1\ \ 115° \k\.?\
o ¥ '3']“ 35
i~ 700 65"(\-\ Eg 5[}&5 A < C
Al B A B

Sol. (0 In AABC, all angles are smaller than 90°, so it is an acute angled triangle.

(i) In AABC, ZA =907, Soitis aright angled triangle

(iii) In AABC /B = 115", which is greater than 90°, so it is an obtuse angled triangle.

Median of a triangle : A median of a triangle is the line segment A
that joins any veriex of the triangle to the mid poini of its opposiie side. In /h
the figure shown along side, the median from A meets the mid point of the | ‘1\
opposite side BC at point D. Hence AD is a median of AABC and it bisects |
the side BC into two halves where BD = DC similarly, BE and CF are
other two medians of the given triangle.
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EXample-3 : Draw a triangle PQR. Also draw a median QE
of triangle PQR
Sol. Inthe given figure we have APQR, on joining Q and E, the mid
point of PR, We get the required median QE.

NOTE :
(1) A tmangle has three medians. all of winch mtersect at a pomnt
called “CENTROID”,

(7i} Medians lie completely in the interior of the triangle.
(ifi) A median divides the area of a triangle in two equal paris
(iv) The length of all the medians in an equilateral triangle 15 always equal.
Altitudes of a triangle : The perpendicular line segment drawn from a vertex of a triangle
to its opposite side 1s called an altitude,

In the given figure AD, BE and CF are the altitudes of AABC drawn from the vertex A, B
and C respectively.

To draw an altitude by an activity.
Given a triangle ABC :-
1.  Draw an arc taking A as centre and line segment AC as radius.

2.  Draw another arc taking B as centre and line segment BC as a radius.
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3.  Thetwo arcs intersect at two points. One of the point of intersection is the vertex C. Let the
other point of intersection be P.

4.  Join the point C and P.

-2

PC intersects AB at a point, say D.
6. Now CD is an altitude of the given mangle.

NOTE :
(i) A triangle has three alttudes,
(ii) The altitude 15 also called the height of the triangle.
(ii7)  All the alttudes of an acute angled triangle lie inside the triangle.

(iv) In an obmse triangle, the altitude corresponding to the vertex with obtuse angle, lies
inside the triangle, where as the other two altitudes lie outside the triangle.

(v) Two altitudes of a right angled triangle are actually the perpendicular legs of the
triangle itsell while the third lies inside the triangle.

(vi) The equilateral triangle has all the altitudes of equal length

(vif) The altitudes of & triangle intersect at one point called “"ORTHOCENTER”

EXample-4 : Draw altitudes from A to BC for the following triangles.

(i) A {ii) A

b e f
= € B Equilateral
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Sol. (a@) Inthe given figure, altitude can be drawn as below.

A
B D L
AD is the altitude from A to BC.
(b} Inthe given figure, altitude can be drawn as below.

AL is the altitude from A 1o BC.
Exterior angle of a triangle : When a side of a tnangle is "”“\ / B

produced, an exierior ungle is formed. For a given AABC, if side AC is
produced to the point D. Then £BCD is its exterior angle and if side

BC is produced to the point E, then the exterior angle would be ZACE _',-"
The two interior angles of a triangle opposite to the exterior angle €
are called iis interior opposite angles. While the third opposite intericr N
15 called the adjacent inferior angle. N,
E D

In above wiangle if <ACE is an exierior angle then £BCA is
adjacent 1o ZACE. The remaining two angles ZA and Z/B are called opposite interior angles.

Note : For a triangle, sum of an exterior angle and adjacent interior angle is always equal
to 180 becasue every pair of exterior angle and its adjacent interior angle forms a linear pair.

5

l\‘.\.

k-

For given AABC,
£BAC + £ZBAE = 180°
ZCBA + £ZCBF = 180°
ZACB + ZACD = 180°
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EXTERIOR ANGLE PROPERTY OF A TRIANGLE
An exterior angle of a triangle is equal to the sum of its opposite interior angles.

EXample-5 : Find the value of x in the given figure.

Sol. In given figure ZIMN = 70° M
ZMLN = 45° J,’ \
By exterior angle property of a triangle f' 700\
ZLMN + ZMLN = /MNP / X
TO°+45° = x / \
a 45° ek
115 =3 j I .-'f\'l b -\'I I
i.e AR B ok N
EXample-6 : Find the angle x in AABC A
i
Sol. In given AABC, £ZA =60°, Exterior angle ACD = 120° rﬁL}H
By exterior angle property of a triangle /N
/
60" +x = 120° /
x = 120°-60° £ \x 120°
¥ = 607 B L) D
EXample-7 : Find the value of ZABC and ZBCA in the given figure.
Sol. Tn given figure ZACB = 5x, ZCBA =6x C
LCAD = 110° 7
By exterior angle property of a triangle / Sx \\
ZACB+ ZCBA = ZCAD i \
Sx+6x = 110° / \
— & 1% —
I1x:= 110 5 7 6x(\’\.“B
110° A
X = ]_J,
¥ = '”}u
ZCBA = 6x10° =60°
LACB = 5% 10°=350"

?- T EXERCISE - 6.1 __

o
1. In AABC. P is mid point of HC, then
T - i E—
(G APdsa s of AABC

(iif) S |
(ivi BD = BC (True/ False) /
() ADisan ... of AABC B
(@) Draw AD, BE, CF three medians in a AABC

(#)  Draw an equilateral niangle and its medians. Also compare the lengths of the medians.
(¢} Draw an isosceles trangle ABC in which AB = BC. Also draw its altitudes.

1 £
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Find the value of the unknown exterior angles

() (i)
4{’1}
\nmnﬂ x g
B 20°  30F
(i (iv)
&0°
i I

Find the value of x in the following figures.
() (i)

133°
x \;:\tlzﬂ‘*

{iif) (iv)

130§'\\ Q155°

Find the value of y in following figures
(if) {iif)

)
hd
¥ 807
y 140° L > 5y
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Angle sum property of a Triangle : In AABC, ZBAC + £ABC + ZACB = 180°.
To justify this let us use the exterior angle property of a triangle.
Here £1, 22, £3 are the interior angles of AABC, and #4 in the exierior angle.

We know that

Ll +.22

Adding £3 to both the side of (i)

1+ 22+ 73
But £4 and Z3 from a linear pair
! 24+ 73
So (i) becomes

Ll + 22+ /3
Or ZBAC+ ZABC + ZACB=

Z4 [Exterior angle property of a triangle]...(1)

EXample-1: Can a triangle have angles 50°, 707, 90° ?

Sol. 50° + 70° + 90° = 210°

But, we know that sum of angles of a triangle is always 180° [Angle sum property]
A triangle cannot have angles 50°, 70* and 90°

EXample-2 : In the given figure find ZC.

Sol. By angle sum property of a triangle
LA+ LB+ £C

or 387 4+ 607 + AC

98°+ ZC =

2
ZC

Ll 3 j: (i)
£TX
180° / ‘n\
180° A2 TARY
180° B a) 5
A
/ia
i.ill"\
1R0° / a8 '."‘.
150 / \x\
180~ S L
180° — 08° / \
- § S, 60° Y
B2° B m" ’/A AT

EXample-3 : Three angles of a triangle are (3x + 4)°, (2¢ + 8)° and (3x + 8)° find the

angles.

Sol. Since, we know that the sum of angles of a triangle is always 180"

G+ 4)° + (25 + 8)° + (3x + 8)°
(8 + 20)°

(8x)" =

(8x)"

X

X

Required angles

180°
180°
180° — 207
1607

g =

20

(3x +4)°, (2x + 8)° and (3x + 8)°

(3% 20 +4)°, (2 x 20 + 8)° and (3 X 20 + 8)°
64°, 482, 68°
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EXample-4 : The angles of a triangle are in the ratio 3 : 4 : 5. Find the measure of each

angle of the triangle.
Sol. Let the measure of the given angles be (3x)°, (4x)°, (5x)°
By angle sum property of a triangle
(3x)" + (4x)° + (5x)° = 180°

(12x)° = 180°
__ 180
T
T o= 13

Required angles = (3 x15)%, (4 x 15)% (3 % 15)°
= 457 60° 75°

EXample-5 : Find the value of x and y in the given figure,

A
T
x’j 55
!
/.—'
/
1 YE ¥
B 8 TG
1127 %
N,
D
Sol. Since in AABC, AC is produced to D
55°+x = 1127 [By exterior angle property]
or x = 112°-55°
x = 57 A1)
Now in AABC
55°+x+y = 1807 (Angle sum property of triangle)
55457 +y = 180° {(by using 1)

112°+y = [180°
y = 180°-112°
y = 68°

L T
" -
el

=

=1 exereisE 6.2
8-

1. State, if a iriangle is possible with the following angles.
(@) 35% 70° 65°
(h) T0% 50°,60°
(c) 907, 80° 20°
(d) 60° 607 60°
(e) 907, 90° 90°
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2. Find the value of x in the following figures
(i) (i) (it}
L y '
x / i
3 425/

As}” GGU ? f/.‘\i X ‘;f'](lr-
(#v) (v (v)

N

x 337
/4 X / s L]
S ALY ik
3. Find the values of x and vy in the following figures.
] (if) (it}
A
60°
110°
X
B }rm D 5 B
C
(iv) (v) ek (v)
L P

-

e 3 2

G x,’;{A \<x P oQ TR

F E
The angles of a triangle are in the ratio 5 : 6 : 7. Find the measure of each of the angles.
One angle of a triangle is 60°. The other two angles are in the rato 5 : 7. Find the angles.
In a tiangle ABC, ZB = 50°, ZC = 62" Find £A.
In aright angled triangle two acute angles are in the ratio 2 : 3. Find the angles.
Three angles of a triangle are (2x + 20)", (x 4+ 30)° and (2x — 10)". Find the angles.
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9.  Multiple choice questions :
(7} A triangle can have tWo .....cccone

(@) Acute angles (b} Obtuse angles
() Right angles {d) None of theze
(if) A triangle is possible with measure of angles
(@) 307,407 100° (b)y 60° 60°, 70°
fe) 60 507, 707 (d) 90°, 89°,92°
(7ii) Omne of the equal angles of an isosceles triangle is 457 then its third angle is
(@) 45° (b) 60°
(c) 100° (d) 90°
(iv) The number of obtuse angles that a triangle can have
(@) 2 (B 1
(c) 3 (@ 4
PYTHAGORAS THEOREM

Right-angled Triangle and Pythagoras Property

Pythagoras, a Greek philosopher of sixth century BC (Before Christ), is said to have found
a very important and useful property of right-angled triangles. The property is, hence named
after him. Infact this property was known to people of many other countries too. The Indian
mathematician Baudhayan has also given an equivalent form of this property. We now (ry to
explain the pythagoras property.

In a nght-angled tmangle. the sides have some special A

T

names. The side opposite to the right angle is called the S

hypotenuse ; the other two sides are known as the legs of the
right-angled triangle. \
In AABC, the right angle is at B. so AC1s the hypotenuge. [ ¢

AB and BC are the legs of AABC.

Make eight identical copies of right angled triangle of any size you prefer.
For example. you make a right-angled triangle whose hypotenuse is a units long
and the legs are of lengths b units and ¢ units. Draw two identical squares ona e

sheet with sides of lengths b + ¢ you are to place four triangles in one square and
the remainig four triangles in the other square, as show in the following diagram. \

b ¢ € b - e
c b s c
b ¢ b b

W b ¢ b

Square A Square B

._\\x
b

LY

The square are identical ; the eight tnangles inserted are also identical. Hence, the uncovered

area of square
A = unovered arca of square B
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i.e., Area of inner square of square A = The total area of two covered |\

squares in square B, N\
a? =b*+ ¢ LY
This is pythagoras property. It may be stated ag follows. # b
In a right-angled triangle. \
The square on the hypotenuse = sum of squares on the legs. 0
It says that for any right-angled wriangle, the area of the square on the c

hypotenuse is equal 1o the sun of the areas of the squares on the legs.

Draw aright angled triangle. preferably on a square sheet,
construct squares on its sides. compute the area of these
squares and verify the theorem practically.

If you have a right angled triangle, the Pythagoras
property holds, I the pythagoras property holds for some
triangle, will the triangle be right angled 7

Now, we will show that, if there is a triangle in which
suum of the squares on two of its sides is equal to the square of
the third side. it must be a right-angle triangle.
PYTHAGORAS THEOREM :-

In aright triangle, the square of hypotenuse equals the sum of the squares of its remaining

two sides,
Thus, in a right AABC, in which £C =90 A
We have A
AB? = BC2+AC? g
IfAB=c,BC=a, AC=h ? 4 ,
Then we have /
2 = g24b? 4
The hypotenuse AB is the longest side of the right angled triangle. / ! 07
The other two sides are called the legs of the right riangle. B e -

. The side opposite to the right angle is called the hypotenuse.
*  The hypotenuse is the longest side in the right angled triangle.

C%ACTIVITY]

Verification of Pythagoras Theorem

The above result can be verifed by the following activity.

Activity : Consider three right triangles T, T, and T, as shown below Label each of them
as AABC such that £C = 90 in each case

B B C

I
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TIn each case, measure the sides 4. b and the hypotenuse ¢ of the triangle, compute g2, b?
and ¢? and tabulate the observations as under.

Right triangles Measurements Computations

5 a b ¢ a’ B 2 | a?4+bt | 2= (a?+ D)

You will find that in each case. ¢*~ (a® + b =0
Hence ¢ = a* + b, i
In a right triangle, The hypotenuse is the longest side.
If ;- In right AABC, We have ¢ /f b
¢? = g? + b? [By Pythagoras theorem) P
= clxglandc?> b N4
= c>pandc>bh Ve
Thus, in a right triangle, the hypotenuse is greater than each of the B a Sk
remaining two sides. Hence in a right wiangle. the hypotenuse is the longest side.

If the square of one side of a triangle is equal to sum of the squares of the other two sides,
then the triangle is right angled.
Thus in a AABC il AB®=BC® + AC?, then AABC is right angled at C.

Pythagorean triplets :

Three positive integers a, b, c in the very same order are said to form a pythagorean triplet
if ¢t = g? + b?

For example consider three numbers 3, 4 and 5

Take g=3, b=4,¢=5

@+ =32+ 4 =0+16=25
et =5
As 2 = a? + b2
3,4, 5 from a Phythagoras triples.

The various examples of pythagorean triplets are (5, 12, 13} (6, 8. 1) (7, 24, 25),

(8, 15, 17) etc.

EXample-1: The lengths of sides of two triangles are given below. Check, whether the

triangles are right traingles.

({) Gem, 8cm, 10em (i) Sem, 8¢, 11em. A
Sol. (i) Letin AABC, the longest side is AB = 10cm rd
(BCR+(AC)E = 62+ 82 P
= 36+64 " |B
e lm = lﬂ‘z. \./'“. ot
= BCH + (ACH = (10¥ .. S
Also (ABY? = (10 ..(2) pl— g
From (1) & (2) (AB): = (BC)2+(AC) 6 em

Therefore, the triangle whose sides are 10cm, Bem and 6em i3 a right triangle.
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(iiy Here, the longer side is AB = llcm r"i
We know (AB)=(11)* = 121 /
(BCF +(ACY = 52+78°=25+64 % 4
or (BCY+(ACF = 89 ~ =
Since 89 = 121 J

The triangles with the given sides is not a right triangle. F

3com

EXample-2 : AABC is right angled at C. If AC = 5emm and BC = 12¢m. Find the length
of AB.

Sol. AC=5cm, BC= 12em

By Pythagoras theorem, :‘
AB? = AC?+BC? /” 5
R e 2 | &
= 5%+ 12 - =1
= 254 |44
.
= 169=132 g
B - : C
= AB = 13cm 2 cm

EXample-3 : Find the value of x in each of the following figures. All measurements are

in centimetres.
A
/
*’L\ N = 10 i
5 o N » y mr_/ 8
3 “HK\ ‘ 2‘%\\\ //
g /
cHl B b gi— iy
12 R
Sol. (i) InAABC, £C=90°, by Pythagoras theorem,
AB? = BC?+CA?
¥ o= 122452
¥ = 144 +25=169
- x = 13ecm
(i} InPQR, 20 =90° by Pyvthagoras theorem,
PR? = PQ?+(QR2
252 = 2424 4
625 = 576+x=x1=625-576
¥ = H=x=Tcm
(ifiy In AABD, ZADB = 90", by Pythagoras theorem,
AB? = BD?+AD?
108 = BD#*+ 8
100 = BD?+64 = BD*=100-064
- BD? = 36=BD=6cm
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EXample-4 : A 10m long ladder is placed against a wall in such a way that the foot of

the ladder is 6m away from the wall. Find the height of the wall.
Sol. Let AB be the ladder and BC be the height then AB = 10m and AC = 6m.

By Pythagoras theorem, R

AB? = AC?+BC? '

BC? = ABZ-AC?
= 10°-6
= 100 -36
= b4
BC? = o4
BC = 8 Y
Hence the required height of the wall is 8§ m. Al & ¢

EXample-5 : Find the perimeter of the rectangle whose length is 40cm and length of
its diagonal is 41cm.

Sol. Let ABCD be a rectangle with length 2 ¢
AB = 40cm and diagonal AC =41em.
In AABC, £B = 90° (each angle of a rectangle)
By pythagoras theorem,
AC? = AB?+BC? H
= 412 = 402 +BC: A 3D o B
BC? = 41— 40%
= 1681-1600 =81
BC = 9cm
Perimeter of rectangle ABCDD = 2(AB+BC)=2(40+ 9)em = (2 x 49) =98cm.
2% EXERCISE-6.3 |
k= .‘. ks

1.  Find the length of the unknown side 1n each of following figures
6] (i)

4 : 20

bd
*

Which of the following can be the sides of a right triangle 7
(Y  dem, Sem, Tom

(it} 1.5cm, 2em, 2.50m

(i1i) Zem, 2om, Scm

In the case of right angled mangles, identifly the right angles.
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Find the area and the perimeter of the rectangle whose length is 15¢m and the length of one
diagonal iz 17cm.

A 15m long ladder reached a window 12m high from the ground on placing it against a wall
at a distance, find the distance of the foot of the ladder from the wall.

12 cm

The side of a thombus is 5cm. If the length of one of the diagonals of the rhombus is 8cm,
then find the length of the other diagonal.

A right triangle is isosceles. If the square of the hypotenuse is 50m, what is length of each
of its sides 7

AABC is a triangle right angled at C if AC = 8cm and BC = 6cm, find AB,

State whether the following triplets are pythagorean or not.

iy (5,7,12) (i} (3,4, 5)

(i) (8,9, 10) (iv) (5,12,13)

Multiple Choice Questions :

(i) InaAABC,if ZA =40° and £B = 55° then £C is

(@) 75" (by 80"
{c) 95° (d) 85"
(if) If the angles of @ triangle are 357, 3537 and 1107, then it is
(@) anisosceles triangle (#) an equilateral triangle
(c) ascalene triangle (d} right angled wiangle
(irz) A triangle can have two
(@) right angles (b) obtuse angles
{(c) acute angles (d) striaght angles
(iv) A triangle whose angles measure 35°, 35° and 907 is
(@) acute angled (b} right angled
(d) obtuse angled (d) 1sosceles
(v) A triangle is not possible whose angles measure
(@) 40°, 65°,75°% (b) 50° 567, 74°
(c) 72°,63° 45° (d) 67°.42° 81°
(vi) A triangle is not possible with sides of lengths (in cm)
(a) 6,4, 10 (&) 5,3,7
() 7,8,9 (d) 3.6,54,8
(vii} In a right angled triangle, the length of two legs are 6cm and 8cm, The length of the
hypotenuse is.
(@) l4cm (6} 10cm

(c) llem (d) 12em
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Draw three wiangles — One acute angled, one right angled and one obiuge angle as shown

below.

letBC=a. AC=band AB=C

Now, measure each sides of these miangles,

You will observe
a+b>c,b+cra,c+a=b

Thus, we conclude that

B \ g C B B e

The sum of the lengths of any two side of a triangle is greater than the length of third side.

EXample-1: Which of the following can be possible lengths (in em) of triangle

@ 8,10,15 ) 18,10,6
©) 6,2,8
Sol. (a) Since8+10>15,10+15>8.15+8> 10

(b)
(c)

So 8, 10, 15 can be lengths of the sides

Since 10 + 6 < 18 so0 10, 6, 18 can not be the lengths of sides of a triangle

Since 6 + 2 15 equal to 8 which is the third length. So 6, 2. 8 cannot be the lengths of
the sides of triangle.

EXample-2 : 0 is a point in the exteior of AABC show that

Sol.

()

(i)

(7)

(if)

OA+0OB=>AD (iy OB+ OC>BC

OC+0A>AC {iv) 2(0A+0B+0C)>AB+BC+CA
OA, OB and AB are the side of ADAB

OA + OB = AB (Triangle ineguality)

OB, OC and BC are sides of AOBC

OB + OC = BC (Triangle inequality)
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(iii) OC, OA & AC are the sides of ADAC,
OC + 0A > AC (Triangle in equality)
Adding (i), (if) & (i)
OA+0B+0OB+0C+0C+0A > AB+BC+AC
20A +20B+20C = AB+BC+AC
2Z(0A+0B+0C) = AB+BC+AC

{.f EXERCISE - 6.4
= ™.

Which of the following can be the sides of a triangle ?
{a) 8cm, 10cm, 18cm
(B)  Gcm, dom, Scm
(¢}  35cm, 38cm, 40cm
(d) 3cm, dom, 10cm
A point O is in interior of @ AABC use symbols >, < or = to make the following statements
true.

(@ OA+OB| |AB
) OB+0OC|[ |BC

¢y OA+0C ‘AC'
ABCD is a quadrilateral
IsAB+BC+CD+DA=AC+BD?

AD 15 a median of ZABC
IEAB+BC+CA=2AD7

A

N\
/ N\

1
A g

D_.

The length of two sides of a tnangle are 4cm and 6cm. Between what two measures should
the length of the third side fall ?
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To prove that the medians ol a triangle are concurrent.

Orhjective : To explain the concept of median and centroid.

Previous knowledge required : Vertices, angles and sides of a triangle, skill of paper folding,
concept of mid point and median.

Material required : A white chart paper, a pair of scissors coloured pencil, a ruler.

Procedure ;

. Draw atriangle on white paper and cut out of the triangle from the sheet, Fill a colour
of your choice.

A

B C

2. Fold the triangle AABC in such a way that vertex B falls on the veriex C and two
parts of the side BC overlap each other.

A

B« C

3.  Mark the poinr of intersection of the line of fold with BC as P.
A

4. Join AP.
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5. Line segment AP is the median from vertex A to side BC.
6.  Similarly get medians from vertices B and C as BQ, CR.

B

Observation : Medians AP, BQ and CR intersect each other at a common point G.
Result : All medians passes through the same point G is called the controid of the triangle.

‘i VIVA VOCE

0).1.  How many medians can be obtained in a triangle ?

Ans. 3 medians

0).2.  What do we call the point of concurrence of the medians of a triangle ?
Ans. Centroid

).3.  Does a median bisect the line segment in which it fall ?

Ans. Yes
%Acnwwl

Angle sum property of a triangle.

Objective : To Verify that sum of three angles of a triangle is 180°

Previous knowledge required : knowledge of straight angle and interior angles.

Materials required : White sheet of paper, pair of scissors, glue stick, coloured sketch pen,
A ruler

Procedure :
1.  Draw a triangle say AABC on white sheet of paper. Mark the angle as 1, 2 and 3
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2. Cut out the triangle and fill different colour in three corners as shown in the figure.

3. Cutout the three angles.

AN

4 N
B.@ r&L

4, Draw a straight line and mark a point 'O’ on it.

9
5.  Paste the cut out angles so that their vertices lie on the point ‘0’ as shown in figure.

2
a¥ .

0

Ohservation : Three angles Z1. #2 and £3 in the figure are forming a straight line.
Result : Sum of interior angles of a triangle is 1807

0Q.1.
Ans.
-

Ans.

‘E VIVA VOCE

What is the angle sum property ?
The sum of all the interior angles of a triangle is 1807
Is a triangle possible with angle 60°, 70°, 80°.

N
Cﬁ%AGTWITY]

Exterior angle of a triangle is equal to the sum of two interior opposite angles.

Ohjectives : To verify that the exterior angle in a triangle is equal to the sum of the interior
opposite angles.

Previeus knowledge required : Knowledge of exterior angles and interior opposite angles.
Material required : Whiie sheet of paper, pair of scissors, glue stick, colared skeich pen.
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Procedure ;
1.  Take white sheet of paper and draw a triangle ABC. Name its angles as 1, 2 and 3 as

shown in the figure.

/ N\
B’é >3\c

2. Extendthe base of the triangle as shown in the figure. Name the exterior angle ZACD
as 4.

A

A
/ N\
5 L2)

3. Cutout the angle 1 and 2.

ad
3 D

C

D

Observation : The angle 1 and 2 which are cut out completly fit into £ACD. This shows that
L=+ L2

Result : The exterior angle is equal to the sum of two opposite interior angles of a triangle.
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‘QVWA VOCE

().1. What is the exterior angle property of a triangle ?
Ans.  Inatriangle, exterior angle is equal to the sum of its two opposite interior angles.
2. What is the measure of exterior angle formed in an equilateral triangle ?

Ans, 120
C%Acﬂww]

To illustrate that the internal bisectors of angles of a triangle concur ol a point.
Pre-Requisite : The students must have skill to bisect an angle.

Material required : Cut a riangle (ABC) from a paper, Bisect the vertex A of the tiangle by
folding the paper. The crease formed is the angle bisector of angle A and so on as shown in
figures below :

Observations : We see thai the three angle bisectors are concurrent and the point, where these
are meet, 18 called the incentre and the incentre of wiangle always lies inside the triangle.

Learning Outeomes : We leamn that the internal bisectors of angles of a triangle are concurrent
and intersect inside than triangle at a commmon point, called incentre of trangle.

‘ﬂ VIVA VOCE

).1. What is an angle bisector ?

Ans. A line which divides an angle into two equal parts i3 said to be the angle bisector of the
given angle.

0).2. How many angle bisectors are there in a triangle ?

Amns, There are three angle bisectors in a triangle.

WHAT HAVE WE DISCUSSED ?

1. A triangle ig a closed figure with three sides. Tt has threc angles and three vertices.

2. Sum of the angles of a triangle is 180° (Angle sum property of a triangle)

3. An exterior angle of a triangle is equal to the sum of its opposite interior angles.

4, The sum of any two sides of a triangle is always greater than the third side (Triangle

inequality)
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L
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In a right angled triangle, the square of the hypotenuse is equal to the sum of the squares of
the remaining two sides (Pythagoras theorem).

6.  Analtitude of a inangle is the perpendicular line segment drawn to a side of a triangle from
the upposite vertex.

7. A median is a line segment joining a vertex to the mid point of the opposite side of a
triangle.

8. The medians of a wriangle intersect at one point called “Centroid”

9. The aldtudes of a riangle interzect at one point called “Orthocenter™

LEARNING OUTCOMES

After completion of the chapter the students are now able to :

Define and draw medians and altimudes of a triangle.

Understand the relation between exterior and interior angles of a triangle.

Undersiand the relation between the sides of a right angled triangle.

Use extetior angle property, angle sum property and Pythagoras theorem to solve various
problems.

ol o

-

n

Find unknown the angle of a tniangle when its two angles are known.

EXERCISE 6.1 |

L. @ PC (i) Median
Gii) 90° (iv) Palse
(v] Altilade.

2. (b)) lengths of all medians are equal.

3. () 1400 (i) 50°
(i) 120° () 120°

4. () 80° (i) 45°
(i) 50° (Gv) 130°

5 ) 70¢ (i) 70°
(i) 20°

EXERCISE 6.2 |

1. (@ No (ii} Yes
(ii5) No (iv) Yes
(v) No

2. (@ 67° (i7} 48"
(iii) 55° (rv) 30°

(v) 60° (vi) 60°
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(@ x=50°y=70° (iiy x=80°y=100"
(fif) x=80%y=20° (fv) y=45°
(v} x=60° y==60° (v} x=060°y=065"
50, 60°, 70" 5. 50°,70°
68" 7. 36° 54°
767, 587, 46"
(il a {ii}y ¢
(i) d (iv) b
EXERCISE 6.3 |
(i) Scm (it} 25cm

(i)  Not aright angled triangle
(i1} right angled triangle, angle opposite to side of length 2.5¢m
(iii) Not a right angled triangle.

46 cm, 120 cm? 4. 120cm?, 46cm
Bem 6. Smeach
10cm

iy No (i} Yes

(i) No (iv) Yes

iy d (i) a

{fii (iv) b

(v} d (vi} @

(wii) b

EXERCISE 6.4 |

(b) and (c) 2. (@>k> (>
Yes 4. Yes
Berween 3cm and 9cm

IMathematics - V|
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Congruence of Trlangles

1In this chapter, you will learn :-

1. 'To recognise whether two figures are congruent.

2. To check whether two friangles are congruent by using 558, SAS, ASA and RHS
congruence rules.

3. To list the corresponding parts of congruent triangles.

A inTRODUCTION \

In previous chapter you have learnt about the properties of triangles such as angle sum
property of a triangle, exierior angle property of a triangle, pythagoras property etc. Now you are
ready to learn a very important geometrical idea called “Congruence”. In particular, you will
study about congruence of triangles.

Congruence : In our daily life we deal with many shapes and figures. We find that some of
the shapes are exactly same to each other. Let us check whether the following figures have the
same size and shape 7

(@) In this case, these two squares are of different size but same shape.

. " = ]

l o = -
| El

(k) Here, the two postal stamps have same size and same shape.

IHI:II‘.l.

e
.

‘/}m
ey SRINIVASA RAN I-HUJ-N

123
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{;c} These circles are of same shape but different size.

T e Y e ™

F

N \
/ Zem Iem |
' g TR

B

\ A |
\ o \ /
\___ﬂf" R_____J__..-"/

C C

I

S0, we observe that two postal stamps have same shape and same size. Therefore, they are
congruent, In general, two objects are called congruent if and only if they have exactly the same
shape and the same size. The relation of two objects being congruent is called “congruence™. In
this chapter, we will deal with plane figures only, although congruence is a general idea applicable
to three dimensional shapes also.

CONGRUENCE OF PLANE FIGURES
Consider the two figures F, and F, of same shape. Are they congruent 7

N L)

You can check it by method of superimposition, In order to decide whether they are of the
same size or nol, lets take a traced copy of ligure F, and place it over the figure F,. If the figures
cover each other completely they are congruent.

If figure F, is congruent to figure I, we write ' = F,.

‘=" gymbol is used to denote the congruence between the figures.

CONGRUENCE AMONG LINE SEGMENTS

Two line segments are congruent, if they are of equal length, Also if two line segments are
congruent then they are of equal length.
D

-~
-~

-
A 3 3om B
cm E ij,_.f""' P 3:5cm 8]

In fig length of AB =length of CD =3 em
AB is congruent to CD i.e AB=CD
But length of AB # length of PQ as 3cm # 3.5¢m.
Line segment AB 13 not congruent to line segment PQ.
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We can also check it by superimposition method. Take a trace copy of AB and place it on
CD. You find that AB covers CD with A on C and B on D. Hence, the line segments are congruent.
Try this method to check congruence of AB and PQ).

CONGRUENCE OF ANGLES

Two angles are congruent, if they have equal measure conversely. If two angles are congruent,
then their measure are same.
Look at the following figures

:
s £

Q
v
K_.I'

N F 2

Take a trace copy of ZABC and try 1o superpose it on /DEF such that B falls on E and BA
falls along ED. You will find that arm BC does not fall on EE. Therefore, ZABC and #DEF

are not congruent. Now check whether the following pairs of angles are congruent or not ?
(7) ZPOR and ZLMN (i) <ABC and ZPQR

CONGRUENCE OF SOME MORE PLANE FIGURES

(f)  Two circles are congruent, if they have equal radii. Also if radii of two circles are equal
they are congruent. In figure Circle C, = Circle C,.

i —— e,

N\ £ N
2ém |'III Yem |
kR =y & = 3

\ !
\\____/ \\___J &
G

(ify Two squares are congruent, if they have equal sides, Conversly, two congruent squares

have equal sides. In the following figure square ABCD = square PQRS but square ABCD
is not congruent Lo square LMNO.

L

45"

M

P L dem M

A Jem B

Iem

Icm Jom &

3 Cﬂ;\“\ Jem
D 3em c ",

R 0 4cm N

Q dem dem
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(ifi) Two rectangles are congruent if they have equal length and breadth. Conversely two
congruent rectangles have equal length and breadth. Here rectangle ABCD = reciangle

LMNO.
L I

dem Bem

Q dem N

CONGRUENCE OF TRIANGLES

Two triangle are said to be congruent if corresponding sides and angles of two triangles are
equal and when superposed they cover each other exactly. Thus congruent triangles are exactly
identical.

i.e AB = PQ
CA = RPRBC=0QR
ZBAC = ZQPR
ZABC = /PQR
ZACB = /PRQ
A :
SN Lo

Here AABC = APQR. i.e when superimposed A falls on P, B falls on Q, C falls on R, BC
falls on QR, CA [alls on RP and AB falls on PQ

This relationship between the parts of two triangles is known as correspondence denoted
by «=. Thus in these two congruent (riangle we have

Corresponding vertices : A — PB « Q,C o R

Corresponding sides : AB =PQ.BC=QRE, CA=RP

Corresponding Angles : ZA =P, /B=/(. /C=/R

For the above congruence, we can also write ABCA = AQRP or ACAB = ARPQ. But it will
not be correct to write AABC = ARP(Q or ACAB = APQR.

Thus, while talking about congruence of triangles not only the measures of angles and
lengths of sides matter but also the matching of vertices is important.
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Note : The comresponding parts of congruent triangles are always equal. In short, it is
written as (c.p.c.l.) (corresponding parts of congruent triangles)

EXample-1: The measure of lengths and angles are given in the following figures.

Find which are congruent.
(a) e N Ps
e 4cm 5 o T
cm 4‘:“1"“&,__&
—Q
B x L M 4
90" A
/f 90°
x""a._
;’Jj e R
& )
. /
¥ z N P

Sol. (a) Length of line segment AB = 4cm
Length of line segment MN = Scm.
Length of line segment PQ = 4cm
as length of line segment AB = length of line segment PQ = 4cm

.. AB=PQ
(b)Y Infigure
ZXYZ=90"
ZLMN =907
ZPQR = 90°
Now £XYZ = £ZLMN = APQR =90°
ZXYZ = ZLMN = ZPQR

EXample-2 : AXYZ and ALMN are congruent under the correspondence :

XYZ 5 LMNie AXYZ = ALMN
Write the parts of AXYZ that correspond to
(i YZ (i) £Y () ZX
Sol. First of all we draw a diagram of given correspondence.
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The correspondence is XYZ « LMN.
Thismeans X &< L, Y & M, Z « N

Therefore
(fy YZL=MN
(f) £Y =AM
(iif) ZX =ML
{EI EXERCISE - 7.1 |

Identify the pairs of congruent figures and write the congruence in symbolic form.

(i)

(i) /
Gocm

(iv) D

- / é\x - “r:/’/ | dem
£ & A |

B em B E dem F




I
K
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_ P
(v) A Zem E
Ecm A
2cm IZ;cm S& /3
2om
D Zem C N
(vi) A
{/Q\ Jem
ficm c P Kem Q
P ] L]

F -I" .
/ / 2ecm
/ |
D\\ r,r";f [ 1
; b E
o

If APQR = AOMN under the correspondence PQR «» OMN, write all the corresponding
congruent parts of the triangle.

Draw any two pairs of congruent triangles.
If AABC = AZY X, write the parts of AZYX that correspond to.
(i) /B (i) CA
(1ii) AB (iv) ZC
Multiple cheice gquestions :
(1) If AABC = AXYZ under the correspondence ABC « XYZ. Then
(@) ZA=/7 (b) £X=/B
() ZA=sX (d ZC=sX
(if)y Two line segmenis are congruent if.
(@) They are parallel
() They intersect each other
(¢) They are part of same line
(d) They are of equal length
(iif) Twao triangles AABC and ALMN are congruent
AB=LM,BC=MN.If AC=5emthen LN is:

(@) 3em () 15em
(c) Scm (d) Can't find
Two right angles are always congruent. (True/ False)

Two opposite sides of a rectangle are always congruent. (True/ False)
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We know that the three sides and the three angles are the six matching parts for a congruence

of riangles.

To determiine congruence of two triangles, it is sufficient to compare only three pairs of
corresponding parts of the given triangles. We can check it with the help of following criteria.

SSS congruence criterion : 855 stands for side-side-side.

This Criterion states that if all the pairs of the corresponding sides of the two triangles are

equal.

Cﬁmcnww]

Draw a ABC where AB = 5cm, BC = 4cm and CA = 6cm

Draw another PQR in which PQ = 6cm. QR = 5¢m and RP = 4em a8 shown in the following

Make a trace copy of AABC using a tracing paper and superimpose
it on APQR where C falls on P, A falls on (3 and B falls on R. We observe
that AABC will cover APQR

AABC = AQRP

4em

Jocm

{Note that
matching of
vertices is also
important)

E,,X"-Elmple-‘l : In triangle ABC and PQR, AB = Scm, BC = 3em, CA = 6em and
QR =3cm, RP = 6cm and PQ = 5¢m. Check whether the two triangles are congruent or not.

If congruent, write the congruence rule.
Sol. Here, in AABC and APQR

B
/ 5 - e
ﬁm‘i 5 N \3:.111 Scri v Xfcm
e & e \
AL m S e i ;
Gem Gen

AB = PQ=35cm
BC = QR=3cm
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So by 558 congruence rule, the two triangles are congruent. From the above figure it is
clearthat A < PB «— QandC & R

AABC = APQR. B
EXample-2 : In AD = CD and AB = CB is AABD = ACBD ? }z\ %

Sol. In AABD and ACBD

AD = CD (given) L o
AB = CB (given) \ /
DB = DB (common side) ‘\ jff
By 555 congruence rule. the two triangles are congruent A/
ie. AABD = ACBD ¥
EXample-3 : In the given figure PQ = PR and S is the mid point of QR.
()  Write the three pairs of equal sides in APSQ and APSR P
(i) Ts APSQ = APSR ? Give reason. /N
(@i) IsZ£Q=2ZR? Why? ff’ H“-.
Sol. In APQR 4 %
PQ = PR o %
and S is the mid point of QR /’
(i)  The three pairs of equal sides in APSQ and APSR are .’_,f’ lt‘x
PQ = PR (Given) qQ 5 R

FS = PS5 (Common Side)
QS = RS [Since, S is mid point of QR]
(if) Yes, From (i) part it is clear that
APS(Q) = APSR (by 555 congruence rule)
{(#ii) Yes,
APSQ = APSR
i 20 = AR (Byc.peld)
SAS Congruence criteria : SAS stands for side-angle-side. SAS criterion states that two

triangles are congruent if two sides and the angle-between them of one triangle are equal to the
corresponding sides and angle of the other triangle.

B
C%AGTIVITY]

With the help of a ruler and protractor consiruct a APQR where PQ = 3om, QR = 4om and
20 ="HP,

Construct another AXYZ in which XY =3 cm, YZ=4 c¢cm and Y = 707 as shown in figure
7.13.
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P X
lﬂ- In'\-
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Make a trace copy of APQR using a fracing paper and superimpose it on AXYZ with PQ
coinciding with XY and QR coinciding with YZ also angle Q lies on angle Y. We observe that
PR coincide with XZ. This shows that APQR = AXYZ.

EXample-4 : In the following figures, measures of some parts of the triangles are

indicated. By applying SAS congruence rule, write the pairs of congruent triangles, if any.
In case of congruent triangles write them in symbolic form.

9 A
-"I Y /’f I'“. X L M
. P

bera | 8 / \ 6om 90° N \\\ 4
Ja.f ,, \\ / Il'n 3em \éim 3¢m\\k o /3cm
F.Hl?i R | ¥ 75 /5.% / '\ \,C‘/

Q

L A
"MH\-,‘ == ﬂ".
j .MH"\_&;?U“} 45“]_.-“{{,___.4" I\'l\l
/ o o x
} 30 A \
M Scm M L sem B

(i)
Sol. (i) Tn AABC and APQR, we have
AB = PQ=6cm
BC = QR=5cm
ZABC = ZPQR=75°

So, by SAS congruence rule, two triangles are congruent

The comrespondence is A « P.B < Qand C &« R.

So AABC = APQR

(it} In AXYZ and ALMN, we have

XY
X7

: 7
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But ZYXZ = ZLNM (907 £ 1007)
So SAS congruence rule cannot be applied
Therefore AXYZ is not congruent to ALMN
(iif) In ALMN and AABC, we have
MN = BC=5cm
LN = AC=45cm
ZINM = ZACB = 3(0°
So, by SAS congruence rule, two triangles are congruent
The correspondence isL ¢ AN C,M < B
So  ALNM = AACB

EXample-5 : In given quadrilateral PQRS, P Q
PS =dem, QR = dem, £PSQ = 70°, ZRQS = 70", \\ m,,' \
Show that APS(Q = ARQS. Where S() is a diagonal ‘\1 .
of quadrilateral PQRS. hm\\ - / "xj“m
Sol. Clearly S5Q divides quadrilateral PQRS into two L sy \
triangles. APSQ and ARQS = —R
Now in APSQ and ARQS
PS = RQ=4cm (Given)
SQ = Q8§ (Common Side)
/PSQ = /RQS=70° (Given)

So, by SAS congruence rule, two triangles are congruent, [lere P> R, S¢3Qand Qs 5
APSQ = ARQS

EXample-6 : In the adjoining figure, AB = AC and AD is the bisector of ZBAC.

()  Find three pairs of equal parts in triangles AADB and AADC
(i) Is AADB = AADC ? Give reasons.
(fii) Is ZB = ZC 7 Give reasons.

A
# I-Iih‘\-\.

i
B (&) Ly
Sol. (7)) In ADB and ADC, three pairs of equal paris are
AB = AC (Given)
AD = AD (Commen Side)

ZBAD = ZCAD { -+ AD is bisector of “/BAC)
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(ii) Yes, from (i) by using SAS congruence rule, we can conclude that ABAD = ACAD
ie AADB = AADC
(1i1) From part (ii) note that A =>A, DeDand B C
ZB=AC (corresponding parts of congruent triangles)
ASA congruence criterion : ASA stands for Angle-Side-Angle. ASA criterion states that

two triangles are congruent if two angles and side berween two angles of one wiangle are
respectively equal to the two angles and side between two angles of the other triangle.

ﬁncnww]

Draw a triangle ACAR where AR =4em, £A =507 and ZR = 60°

Draw another triangle ABUS in which US = 4cm £U = 507 and £8 = 60° as shown in the
following fgure.

'
s0°
/A
A dcm

\ /
ﬁ?‘;’/’\-?‘. /ﬂlmﬂ | 607"\
Yy Al -

Now make a trace copy of ACAR using tracing paper and place the traced copy of ACAR
on the ABUS such that AR coincides with US and £A Talls on 27U and ZR [alls on £8. We
observe that ACAR will cover ABUS

ACAR = ABUS

EXample-7 : In the following figure ZB = 30°, ZC = 45°, ZY = 30° and ZX = 105°.
Also BC = YZ. Prove that AABC = AXYZ.

M
.-e"'\ z T 1 100 ¥
ﬂ-"/f \ \\/ ,_,_,-"I!V/

P g % \

. s L

5 /ﬁl/3u{= 45 ||'>\ = e
C x
Sol. Here ZY = 30°, ZX =105"
In AXYZ
X+ LY+ L7 = 180° (Angle sum property)

105°+30°+ £Z = 180°
135°+ ZZ = 180°
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ZZ = 1807 —135°
£Z, = 45°

Now, In AABC and AXYZ
ZB = LY =30°
LC = =457
BC = YZ

By ASA congruence rule

AABC = AXYZ

EXample-8 : In the adjoining figure, PQ || RS and PQ = RS. Prove that :
@ APOQ=ASOR (i) PO=0SandQO=RO

135

(Given, Included sides)

P R
HHH_ - f|
hd K““m O ,r"’d.j- .
" e !
-~ o -
r .,
#__.f’ e
™ =
Q S
Sol. (i) InAPOQ and ASOR
PQ = RS (Given)
ZPQ0 = ZSRO {Alternaie angles)
ZQPO = /RSO (Alternate angles)
By ASA congruence rule
APOQ = ASOR
(if)  From (i) part, APOQ = ASOR
= PO = OS (corresponding sides of congruent triangles)
Q0O = RO (corresponding sides of congruent triangles)
EXample-9 : In AABC, the bisector AD of ZA is /‘f‘
perpendicular to the side BC. (figure) ,-‘w--lf--.‘_
(i)  Find three pairs of equal parts in triangles ADB ;;;“
and ADC / \
(ii) Is AADB = AADC ? Give reasons / \
(iii) IsAB=AC? Why ? ’e “\
Sol. (i) In AADB and AADC, three pairs of equal parts are ;’; ;]
ZADB = ZADC (90° cach) ¢ L o
SBAD = ZCAD (As AD is biscctor of £A)
AD = AD (common)
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(ii) Yes, from (i) by using ASA congruence rule, we conclude that AADD = AADC

(ifi) From part (ii) note that A = A, DD, B« C

AB = AC (corresponding parts of congruent triangles)

Note : When two angles of a triangle are known we can find the third angle by using angle
sum property of triangle. So whenever, two angles and one side of a triangle are equal to the
corresponding two angles and one side of another triangle. we can convert itinto two angles and
side between two angles form of congruence and then apply the ASA congruence rule.
Congruence among Right angled triangles—RHS congruence criteria.

RHS stands for right angle, hypotenuse, side. RHS criterion states that two right angled
triangles are congruent, if the hypotenuse and one side of the first triangle are equal to the
hypotenuse and one side of the second triangle.

SNACTIVITY )

With the help of a ruler and protractor, construct a AABC with £B = 90°, hypotenuse
AC =5cm and side AB = 4cm

Construct another LMN in which /N =90°, Hypotenuse LM = 5cm and side LN = 4cm as
shown in the following figure.

A L

, ,-"f

\\
.\‘ ,-"{
\
N, //
\ /
4em k\‘ Scm Sumr/ dcm
%, Fi
\ /
LY __2'
n"-;
"
P4 =1

L X P |

B C M ™

Make a copy of AABC on a tracing paper and superimpose it on ALNM with AB coincides
with LN and AC coincide with LM. We observe that BC coincide with MN. This shows that

AABC = ALNM

EXample-10 : The measures of some parts of two triangles AABC and APQR are
given below. Examine, whether the two triangles are congruent or not. In case of congruent
triangles, write the result in symbolic form

() £LB=90° AC=8cm,BC =6cm
ZQ=9",PR =8cm, QR = 6cm
(@ LA=M,AC=dem, BC =5cm
LQ =9%0°,QP = dcm, RP = 6¢cm
Sol. () In AABC and APQR
B
Hypotenuse AC

£0Q (907 each)
Hypotenuse PR = 8cm
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A 13
\ \
k‘n \\
%, 'k
N %
\\\_Ecm JHem
bt
\\\ x\\\
LY N
= 5 u N\
B ficin c Q fem R
Side BC = 5ide QR =6cm
By RHS congruence rule
AABC = APQR
(if) In AABC and APQR Z£A = £ =90" (Given)
E R
\\\
Sem \ Gem
O . 1
A 4cm C Q 4em P
Side AC = Side QP =4cm
But Hypotenuse BC # Hypotenuse RP
as Sem # Gcm

So, the triangles are not congruent.

EXample-11:Infigure, APQR and APQS are right angled at R and S respectively.
Also PR = QS. Prove that APQR and APQS are congruent. Also show that ZPQR = ZQPS.

Sol. In given triangles APQR and APQS
ZR
Side PR

Hypotenuse PQ)

£5 (90° each)
Side QS (given)
Hypotenuse PQ (common)
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So, By RHS congruence rule
APQR = AQPS
ZPOR = ZQPS({corresponding parts of congruent triangles)
EXample-12 : In adjoining figure BD and CE are 4

altitudes of AABC such that BD = CE.

Sol.

(i)

Find three pairs of equal parts in ABCE and
ACBD
(i) Is ABCE = ACBD 7 Give reasons
(fir) Is ZEBC = ZDCB ? Give reasons
In ABCE and ACBD, three pairs of equal parts are
ZBEC = ZBDC (90° each)
Hypotenuse BC = Hypotenuse CB (coramon side)
Side CE = side BD (given)
Yes, from part (f)bv using RHS congruence rule, we conclude that ABCE = ACBD
with correspondence B« C, Ce=B, B« D)
(i) Yes, from part (if) ABCE = ACBD, we know that, the corresponding paris of
congruent triangles are equal
Therefore ZEBC = ZADCB

(£)

(i)

:.I EXERCISE - 7.2 _
= z
In the following pair of triangles examine whether the triangles are congruent or not. Write
the rule of congruence if triangles are congruent.

A Q , R @ E ., D
-\.\ '\‘\"x " / -\.\l\\ "-\\\ I I |_
X \ \
; ; / I B
/f \ é{'\ a”}( [ x&\ K?"\\
AT AV, N N
B C \ &
P 2 N \\F
B C
X M (v} Q‘% _R
,-f-r-i \x"'\-\. e o
- ~ -
- SE L " ﬁt}f’{f
o i Pog a8
?\\'\f”f', \\-\ f ,f"}’}:f 3 7~
|~ ) ’,.-"'f" K“‘x
Y N I g
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2. Infig AAMP = AAMQ. Give reason for the following steps.

PM = QM

(i)

(if)

/PMA = ZQMA
(i) AM=AM
(iv) AAMP = AAMQ

138

B

In given figure AB = AC and BD = DC. Prove that

3.
iy AABD=AACD
ity £ZB=<£C
“’*\ H—C
/ /
7\ /
/ /
/ fl
B! f b
4,  Inthe given (figure), AC = CE and BC = CD. Prove that AACB = AECD.
A o
Ilr\\‘“-.. .___.-" ?ll
i 23 * .ol
|
lII -~ ||II
s VN
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5. In the adjoining figure.
A hm B

40° /
o/

D G C

(i)  Write three pairs of equal parts in AADC and ACBA
(i} 1s AADC = ACBA 7 Give reasons.
(iti) Is AD=CB 7 Give reasons
6.  Inthe given figure PQ Il RS and PQ = RS. Prove that
(i) APOQ = ASOR (i) £POQ= £SOR
P i Q

R ' 3

7. In the adjoining figure, M is mid point of AD and ZA = £D. Show that AAMB = ADMC

8. In the adjoining figure SP L PQ, RQ L PQ and PR = QS

r

(7)  Write three parts of equal parts in APQR and ASPQ
(ify Prove that APOR = AQPS

Q



Congruence of Triangles 141
9.  In given figure AB L QR, AC L QP and QC = QB. Prove that
(i)  AQAB =AQAC
(if) ZAQB=ZAQC
P

\

e

=)
/P

10. Multiple choice questions :-
(i)  Which of the following is not a congruence rule

(a) ASA (k) SAS
{c) S8S (d) AAA
(iiy Tf AABC = APQR, then the correct statement is
(a) £ZA=2£Q (b) LA=2R
(c} ZLA=LP (@ AB=0R
(iriy I ZA = 2D, ZB = ZE and AB = DE, then AABC = ADEEF, by the congruence rule ;
(a) SSS () ASA
{c) SAS (d) RHS
11.  ASA congruence criterion is same as SAS congruence criterion. (True/ False)
12. Two right angled triangles are always congruent. (True/ False)
13. =" symbol used for congruence of triangles. {(True/ False)

o
S5 ACTIVITY

Ohjective : In an isosceles triangle, the angle opposite to equal sides are equal.

Previous knowledge : Students must have knowledge of isosceles triangle (Triangle having
two sides equal)

Material Required : Coloured paper, Geometry box, Coloured pencils.
Procedure :

1. Draw a AABC on coloared sheet in which AB = AC =4 cm, BC = 6 cm.

2. Cut AABC and fold it in such a way that AB coincides AC. Press it to get a crease.
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3. We observe that vertex C lies on B and the parts of sides BC lie on over the other.

A A A
Pt A [
/, \\ 4 \\ ™ " ;
\-\. % &. " % \-,
W/ "2 W/ \:a N
.ff \ / \\
; .‘-‘\. J.-" \\\ LY
o R p N\ K.
B fem C B D C D (B. )
« G >

Observation : We will find that B and £C fit on each other exactly, side AB completely

overlaps the side AC.

Q.1.

Ans.

Q.2

Ans.

Q.3.

Ans.

Result : msB =msC
In an isoseles A, the angle opposite to equal sides are equal.

‘ﬁ VIVA VOCE

How many sides of an isosceles triangle are equal ?
2

How many angles does a triangle have ?

3

How many angles of an isosceles triangle are equal ?
2

WHAT HAVE WE DISCUSSED ?

1
o
3.
4

B

10.

I1.

The figures having same shape and size are called congruent figures.

Symbol used to denote the congruence between two figures is ‘=’

The method of superimposition examines the conguence of plane figures.

Twao lines segment are congruent if and only if they have equal length.

Two angles are congruent if and only if they have equal measurement.

Two triangles are congruent if three paris of a wiangle are equal (o the corresponding paris
of another tnangle satisfying certain congruence criteriomn.

SS5S @ Stands for side-side-side 555 criterian states that two triangles are congruent, if
three sides of one triangle are respectively equal to the three sides of other triangle.

SAS : Stands for side-angle-side. SAS criterion states that two triangles are congruent, if
two sides and the included angle (angle between these sides) of one triangle are respectively
equal to the two sides and the included angle (angle between two sides) of the other triangle.
ASA : Stands for angle-side-angle. ASA criterion states that two triangles are congruent. if
two angles and the included side. (Side between these angles) of one triangle are respectively
equal to the two angles and the included side (side between two angles) of the other triangle.
RHS : Stands for Right angle-Hypotenuse-side, RHS criterion states that two right angled
triangles are congruent, if the hypotenuse and one side of the [irst wiangle are respectvely
equal to the hypotenuse and one side of the second triangle.

AAA and SSA do not work as congruence criterions.
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LEARNING OUTCOMES
After completion of the chapter, students are now able to :
I. Check congruence through superimposition.

2. Explain the congruency of triangles on the basis of the information given about them
like. 885, SAS, ASA, RHS,

3. List the corresponding parts of congruent triangles.

| EXERCISE 7.1 I

1. (i) Notcongruent (17}  Not congruent
(iif) AXYZ =AQPR (iv) Not congruent
(vi [JABCD= [JPQRS (vi) Not congruent

2, Vetices:P 20,.Q &M.R &N
Sides : PQ « OM, QR & MN, RP & NO
Angles : Z/PQR & ZOMN, ZQRP <& AMNO, ZRPQ < ZNOM

4. D ZY (i XZ
(iif) ZY (iv) £X
5. ) ¢ (iiy d
(fif) ¢
6. True 7. True
| EXERcisE72 |
1 (i 558 (i1y RHS
(fif) ASA {iv) SAS
(vi  ASA {vi) S5S
2. () Given (iiy Given
(#iiy Common (iv)  SAS congruence criterion

5. (i) AC=AC. DC=AB, A/DCA=/BAC
(i)  Yes, SAS congruence crilerion
(iii) Yes.c.pc.t
8. () PQ=QP PR=Q5, ZPQR=ZQPS
10. iy d (ii) ¢ (i) b
11. False 12. False 13. False




Comparing Quantities

In this chapter, you will learn :-

1. To compare two quantities in your daily life.

To compare two ratios by converting them into like fraction.

About the concepl of equivalent ratios.

About the concept of proporiion i.e. a proportion is the equivalence of two ratios.

About the meaning of percentage.

To convert percentage into fraction, fraction into percentage, percentage into decimal,

decimal into percentage, percentage into ratio and ratio into percentage.

To find the percentage of a given quantity.

8. Some new terms like cosi price, selling price, profit, loss, profit% and loss%.

9. The concept of borrowing money at a particular rate of interest for a particular time
period.

10. To solve the problems involving simple interest and amount.

=

o oE W

o

A INTRODUCTION \

Suppose the interest rate provided by your bank on your savings increases, and you want to
know the increase in your savings after the change. Or suppose you need to monitor how some
change in the price of a particular model of a product, say a car or a washing machine, affects ity
sales. To do this, you should be well versed in concepts that involve comparisons such as ratios.
proportions and percentages. Thus, to broaden your horizons as a banker or an economist, you
need to possess a strong and in-depth knowledge and understanding of mathematics. Mathematics
helps you to be a logical thinker. To be an economist, you need to be equipped with mathematical
language and tools. As economists have to work in terms of percentages, ratios and proportions
while comparing and measuring quantities such as prices,
sales, wages. productivity, etc. Percentages are also used
to caleulare discounts, taxes, economic growth. etc. So
let's understand the concepts of comparison.

120 em Student B
{height)

In many situations, we need to compare two or more 6l cm —— Student A
quantities and values. Suppose we are comparing heights (height)
of two students A and B. If the height of student A is
60cm and that of student B is 120cm then, we can say

144
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that, the height of student B iz double to the height of student A or the height of student A 15 hall
of the height of student B.

Note : To compare two quantities, the units must be the same.

RATIO AND PROPORTION

Ratio : The ratio of two quantities of the same kind and in the same unit 18 the fraction that
one quantitiy 15 of the other.

)
The ratio of g to b 15 the fraction b and itis written as a : b

Where a is called the first term and b is called the second term.
A ratio has no units.

EXample-1: Find the ratio of 4km to 300m

Sol. To find the ratio of 4km to 300m.
Firstly, convert both the quantities into same unit.
lkm = 1000m = 4km = 4 x 1000 = 4000m
4000

- =40:3

So, ratio of 4000m to 300m 300

Hence, required ratio 1s 40 : 3

SIMPLEST FORM

The ratio (a . £) is in the simplest form, if H.C.F of a and b is 1. i.e. there is no common
factor between a and b other than 1.

EQUIVALENT RATIO

To compare different ratios, first write the given ratios in the form of fraction. Convert
fractions into like fractions. If the resulting fractions are equal, then the given ratios are said to
be equivalent.

A ratio remaing unchanged. if both of its terms are multiplied or divided by the same non-
zZero guantity,

Note : The ratio of two numbers is usually expressed in its simplest form.

For example if we have 1 : 3 and 2 : 9, we can compare these as follows :

1
Fraction of 1 : 3 13 Ef Fractomof 2 : 915 —

1 3 2
Now, change these fractions into like fractions 5 bt E =§ and § H==
7

| . 2 3 2
Like fraction are ) and 9" where 3 > 2, 50 o > 0"

Hence 1 : 3 is greater than 2 : 9.

EXample-2 : Are the ratios 1 : 5 and 2 : 15 equivalent ?

Sol. To check this, we need to know whether 1 : 5 and 2 : 15 are equal.

2

1
First convert the ratios into fractions. 1 : 5 18 written as E 2 : 15 is wrilten as I_ﬁ . For

converting these into like fraction, make denominator of both the fractions same.
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1 3 3 2 1 2
5%¥3 = pEdExI=E
32
8 5 ~ 15

Hence 1: 5 and 2 : 15 are not equivalent.

EXample-3 : Following is the performance of a circket team in the matches it played:

Year Wins Losses
Last year 8 2
This Year 4 2

in which year, was the record hetter ?
Sol. Last year, wins : losses =8 :2=4: ]

This vear, wins : losses=4:2=2:1
7
Obviously, 4: 1 >2: 1 (in fractional form, 1 > ¥}

Hence, we can say that the team performed better, last year

EXample-4 ; There are 10 soffa sets, 8 double beds and 16 dining tables in a furniture

showroom. Find the ratio of :
(i) Number of dining tables to double beds
(ii)) Number of double heds to sofa sets.
Sol. (i) Number of dining tables = 16
Number of double beds = 8

16
- Ratio of dining tables to double beds = 16: 8§ = By 21
(ify Number of double beds = 8§
Number of sofa sets = 10
8 4
Ratio of double beds to sofasets=8: 10 = 0=5 =415

PROPORTION

We know that proportion is the equivalence of two ratios, therefore, a proportion involves
four quantities. For example, when we say 4, 5, 12 and 15 are in proportion, we mean
4:5::12: 15 (: : denotes the symbol for proportion)

. 4 12
i.e. 5= 15
The first and the last terms (4 and 13) are called extremes, the second and third terms (3

and 12) are called niddle terms.

x3 (453 Yx3 ' 2 0 A dBE S . 6.0.0.0.0.6.0.6 & 1
TAlads 00 000| | 0ee oce cce c0e eoe

g5 12:15




Comparing Quaniilies 147
Product of middle terms = product of exterme terms.

Given three terms of a proportion, it is easy to find the missing term. Let's see how this
helps us solve problems.

USE OF PROPORTION IN SOLVING PROBLEMS

Before you start solving a problem using proportion, you need to determine whether the
Lype of proportion is direct or indirect Let us analyse some problems to identify the type of
proportion and solve them.

Proportion can be direct or indirect

Direct Proportion : The given quantities are said to be in direct proportion it with in-
crease or decrease in one quantity leads to increase or decrease respectively in the other quantity.

Indirect Propoertion : The given quantities are said to be in indirect proportion if with
imcrease in one quantity the other quantity decreases and vice versa,

EXample-5 : If 2 pens cost Rs 15, how many pens can you purchase with Rs 90 ?

Sol. The more the number of pens one purchases, the more is the amout to be paid.

More Pens — More is the amount to be paid therefore, there is a direct proportion between
the number of pens and the amount to be paid. Let x be number of pens to be purchased.

2:15::x:90
X
15 ~ 90
2% 90
So, X = 5 =12

Thus, we can buy 12 pens for Rs 90,

EXample-6 : Ir it takes 6 days for 4 men (o repair a road, how long will it take for 7

men (o do the same job if they work at the same rate ?
Sol. The more the number of men, the lesser the number of days they will take to complete a
job.

More Men — Less days to complete a job

Therefore, there is an indirect proportion between the number of men and number of days
they take to complete a job. Let the number of days required be x: using the formula for indirect
proportion, we get.

4:T::x:60r
dxh = Txx
4x6_24 3
So, = o= :E‘aT

3
Therefore, it would take 3 ? days for 7 men to repair the road.

*3! EXERCISE - 8.1 |
__'._'l-' _— -
1.  Find the ratio of
() T5to 50 paise (i) 15kg to 210g
(#71i)  dm w0 400cm (iv) 30 days to 36 hours
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2.  Aretheratios | : 2 and 2 : 3 equivalent ?

3. Ifthe costof 6 toys iz T 240, find the cost of 21 toys.

4. The car that T own can go 150 km with 25 litres of petrol. How far can it go with 30 litres
of petrol 7

5. Inacomputer lab, there are 3 computers for every 6 students. How many computers will be

needed for 24 studentis 7

PERCENTAGE — ANOTHER WAY OF COMPARING QUANTITIES

Do you remember percentage !
* A fraction with denominator 100 is called percent.
. Symbol used for percent is %

; ; 19

Example of percent are 100 = 19%, 100 = 1%
Remember : Percent can be

(i1 Converied into fraction.

(if) Expressed as a ratio,

(i1i) Converted into a decimal.
Do you know ?

The word ‘percent’ is an abbreviation of the latin word percentum which means per hundred
or hundredths.
For example

Aman got 88 marks out of hundred marks; it means she got 88 percent marks. conversely,
when a student got 65 percent marks; it means thart the student scored 65 marks out of hundred
marks.

25
Thus 25% means 23 out of hundred = ﬁ
62
62% means 62 out of hundred = IE}
1
So, the symbol % stands for one hundredth i.e ﬁ

To understand percentage, consider the following example.

Suman made table top of 100 different coloured tiles. She counted blue, red, yvellow and
green tiles separately and filled the table given below.

Colour | Number of tiles Fraction Percentage Written as
16

Blue 16 100 16 16%
33

Red 33 100 33 33%

Yell 23 B 23 23%

CLOW 100 Lt o
Gre 28 2 28 28%
€n ; 100
Total 100
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This leads to :

r
In the fraction 100’ Pereentage =1 itis written as r 9. The numerator of the fractionie.r

is also called rate percent. Thus, percentage = rate percent.

PERCENTAGE WHEN THE TOTAL IS NOT HUNDRED

If the toral is not hundred, then convert it into an equivalent fraction with denominator 100.
Consider the following example :

Rina hag a necklace with 20 beads in two different colours.

Colour | Number of beads fraction Fraction with Percentage
denominator 100
12 12 5 60
Red 12 E ﬁ % E = E GO
Gree 8 = i 40%
i 20 205 = 100
Total 20

Note : In practice, the words percent and percentage both are used synenymously.

EXample-1: Out of 25 students of a class, 16 are girls. What is the percentage of
girls
Sol. Out of 25 stondents. there are 16 girls.

16
Percentage of girls = 25 x100 |g; = 649

EXample-2 : Teena scored 320 marks out of 400 marks and Reena scored 300 marks

out of 360 marks, Whose performance is better 7
Sol. Teena scored 320 marks out of 400 marks.

320 ;
Percentage of marks scored by Teena = 400 x100 g, = 80%

Reena scored 300 marks out of 360 marks
Percentage of marks scored by Reena

300

" —x |

= [35[1)( ﬂﬂ]%
250 1

= T%=83§%

1
As B3 ; = 80, therefore, performance of Reena is better than that of Teena.
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EXample-3 : Radhika spends Rs 350 every month. If this is 70% of her pocket money
find her pocket money.

Sol. Let Radhika’s pocket money = Rsx
Money spent = Rs 350
Also money spentis = 70% of x
70% of x = 350
70 4
= 100 xx = 350
350100

= i = T =300, x =300

Hence Radhika’s pocket money is Rs 500.

CONVERTING A PERCENTAGE INTO A FRACTION i
Rule : To convert a percentage into a fraction, replace the % sign with 100 and reduce the
fraction to simplest form.

EXample-4 : Express the following percentages as fractions :

1
i 20% (i} 6.5% (iid) 33 % (iv) 135%

|
Sﬂl U} 2[1%: [_ = g
i) 6.5% —Gﬁ E
@) ’ ~ 1000 200 Q_
25 .
1 25 8 25 1 1 (Replace % sign
{”I} 3§%=_"%=_:‘—x—=— |
; o8 * - with —— and
135 27 7 100
B = o —— o — — Si_m_ e ]
(iv) 135% 100 = 20 1 = plify

CONVERTING A FRACTION INTO PERCENTAGE

Rule : To convert a fraction into percentage, multiply the given fraction by 100, put the
sign of %.

EXample-5 : Converting the following fractions into percentages.

. o 15

(i) 3 (if) 3 (iif) 3
| | R

Sol. () 5 =7 x100=50

) ? (Multiply by
Thus, 7. =% 100 and put %
2 ;

(i) 3 x 100 = 66.67% sign)

2
Thus, 3 = 66.67%
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lE = 100=13
(1ii) g Bx =13%

lu..'rl

3
Thus, 1 3= 162.5%

EXample-G : Write the part of the circle which is shaded and hence find percentage of
part which is shaded.

3] (if)
Sol.

(i} Shaded part=

| we

3
Percentage of shaded part = [g x 100 ]% =60%

3
(i) Shaded part = g

3
Percentage of shaded part = (g x 100 ]%

75
T % = 37.5%

CONVERTING A PERCENTAGE INTO A RATIO

Rule : To convert a percentage into a ratio, first convert the given percentage into a fraction
in simplest form and then to a ratio.

EXample-7 : Convert the following percentages as ratios in simplest form.

2
(i) 28% (i) 17.5% (dit) Eﬁi ]

28 7 Q—
Sol. () M8F=T—====7:25

L0025 (First convert a
175 175 17 fraction in

(iiy 17.5% = 100 = 1000 = 40 =7:40 simplest form)

G @l W, 20 1 2
i) 663 %="3 3 100" 3
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CONVERTING A RATIO INTO A PERCENTAGE

Rule : To convert a ratio into percentage, first convert the given ratio into a fraction and
then to a percentage.

EXample-8 : Express the following ratios as percentages :
@ 1:2 (@) 7:6

1 |
Sol. (@) 1:2=7 = [:,-xlﬂﬂ)%=5n% ﬂ
B (First convert
7 7 350 Tato into a
(ii) T:ﬁzgz[ﬁxmn]%=T% fraction)
2
= llﬁg%

EXample-9 : Ritu’s mother said, to make idlis, you must take 5 paris rice and 3 parts

urad dal. What percentage of such a mixture would be rice and what percent would be
urad dal ?
Sol. In terms of ratio we write this asrice : wrad dal=5: 3

Total number of parts = 5+3=8

5 3
This means g part in rice and g patt in urad dal.

5 125

Then, Percentage of rice = (3 X lﬂ{}]% =Ty T = 62.5%
; % 75

Percentage of urad dal = sxlﬂﬂ G = 5% =37.5%

CONVERTING A PERCENTAGE INTO A DECIMAL
Rule : To convert a percentage into a decimal. first convert the percentage into a fraction

1
by replacing the % with 100° Then convert the fraction to decimal.

EXample-10 : Convert the following percentages into decimals,

i) 25% (i) 78.5% (fii) 150%
5
100 = 100 = %7

1 785

(i) T85%=T85x 100 = 100 = 0.783

115
100 10

Note : From the above example, we observe that to convert a percentage into a decimal,
remove the sign % and move the decimal point two places to the left.

1 2
Sol. (i) 25%=23x——=

(1) 1509 =150 x 1.5
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CONVERTING A DECIMAL INTO A PERCENTAGE

Rule : To convert a decimal into a percentage, multiply the decimal by 100 and put the
sign To

EXample-11: Convert the following decimals to percent

@ 075 (@) 0.025 (@) 0.4
Sol. (0 0.75=(0.75x100)% =73%

(@ 0.025 =(0.025 x 1001% = 2.5%

(ifi) 04=(04x%100)% =40%

Note : From the above example, we observe that to convert a decimal into a percentage,
move the decimal point two places to the right (adding zeros if necessary) and put the % sign.
FIND A PERCENTAGE OF A GIVEN QUANTITY

Rule : To find a percentage of a given quantity, change the percentage into fraction and
multiply by the given quantity.

EXample-12 : Find the value of

1
@ 7T3%of12 (i) 127 % of 64

2
i 75 3
Sol. () Tﬂ%nflil:ﬁxlizixm:g
25
: 1 T8 g 10
{if) liz%nfﬁal—@xﬁdr— 5 xﬁ—ﬁ

EXample-13 : A survey of 50 children showed that 20% like playing cricket. How
many children liked playing cricket ?
Sol. Total number of children = 50
Out of these, 20% liked playing cricket.
Number of children who liked playing circket

20% of 50

20
= lmxn{]

= = x50=10
_Sx__

EXPRESSING ONE QUANTITY AS PERCENTAGE OF ANOTHER QUANTITY
Rule : To express one quantity as a percentage of another quantity,

one quantity

® 100
other quantity ]%

Note that both quantities must be of same kind (in same uniis)

Percentage = [
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EXample-14 : A person ate 3 icecream cups out of 5 kept in the fridge what percent
did he eat ?

3
Sol. Required percentage = (5 %100 )% =060%

EXample-15 : Express

(i) 15 as a percentage of 45.
(i) 20 paise as a percentage of T 5.

’ . _ 15 100 1
Sol. (D) Required percentage = EXID[I %ZT%:ESE%

(if) 5 = 500 paise

20
Required percentage = (ﬁ x 100 ] % = 4%

FINDING INCREASE / DECREASE PERCENTAGE

increase in value _
Rule : Percentage increase = — %100 | g
original value
decrease in value
Percentage decrease : x100 |%
orignal value

EXample-16 : Apples were selling at T 50 per kg last season. This season they are

selling at ¥ 535 per kg. Find the percentage increase or decrease in price.
Sol. Obviously the price has increased from ¥ 50 to T 55.
Original price = ¥ 50
Increase in Price T55-750
= 5

Il

s increase in value
Percentage increase =

* 100
: original value J%

5
_ | 2x100
(567100}
Hence, the price of apples has increased by 10%.
EXample-17 : A computer costing T 60000 one year ago now costs ¥ 40000. Find the

percentage increase or decrease in the price,
Sol. The price has decreased from 3 60000 to T 40000.
Original price = ¥ 60000,
Decrease in price = T 60000 — T40000
= T 20000
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P decrease in value
TCent v £
ercentage decrease orieinal value

20000
60,000

xlﬂﬂ] %

xlﬂﬂ)% = 1{;_{}% = 33;%

|
Hence the price has decreased by 335 %

USE OF PERCENTAGE
We shall now solve some real life problems on percentages.

EXample-18 : In a class of 50 students, 20% students wear spectacles. How many

students do not wear spectacles ?
Sol. Since 20% wear spectacles.
Percentage of students who do not wear spectacles.
= (100-20)% =80%
Hence, the number of students who do not wear spectacles

20
= R0%of50=— %50=40
of 50 HJUK

EXample-19 : On a rainy day, only 36 students out of 48 came to the class. What

percentage were absent ?
Sol.  Total number of students in class = 48
Number of students absent =48 — 36 =12

12
Percentage of absent students = [E x100 )% =25%

:,l EXERCISE-8.2 |

1.  Convert the following fractions into percents

. 1 .. 49 S| ) I 3
® 3 @ 5 (@) W) 13
2. Convert the following percents into fractions in simplest form :
1
(i)  25% (i) 150% (iiiy 7 5 %
3 (1) Anita secured 324 marks out of 400 marks. Find the percentage of marks secured by
Anita.

(ii) Our of 32 students. 8 are absent from the class. What is the percentage of students
who are absent.

(#iz) There are 120 voters, 90 out of them voted. What percent did not vote ?
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Estimate the part of figure which is shaded and hence find the percentage of the part which
ig shaded.

{7 (if) {iif)

Convert the following percentages into ratios in simplest form :

3 |
@ 14% @ 17% (iif) 333 %
Express the following ratios as percentages
i 5:4 o 1 (7). 2:3 (ivi 9:16

Chalk contains calcium, carbon and sand in the ratio 12 : 3 : 10. Find the percentage of
carbon in the chalk.

Convert each part of the following ratios into percentage :
(@ 3:1 (i) 1:4 (iii) 4:5:6
Convert the following percentages 1o decimals :

1
(i) 28% (i) 3% (itf) 37 5 To
Convert the following decimals to percentage :
(i) 0.65 (i) 0.9

(i) 2.1

(i) T 65% of students in a class have a bicycle, then what percent of the students do not
have a bicycle ?

(if) 'We have a basket full of apples, oranges and mangoes, If 50% are apples, 30% are
oranges, then what percent are mangoes 7

The population of a city decreased from 25,000 to 24,500. Find the percentage decrease.

Arun bought a plot for ¥ 3,50,000. The next year. the price went upto T 3,70,000, What was

the percentage of price increase 7

Find :

(i) 15% of 250 (i) 25% of 120 litres

(ifi) 4% of 12.5 (iv)  12% of T 250

Multiple Choice Questions :

(i) The ratio 2 ; 3 expressed as percentage is

2 1
(@) 40% by 60% (c) 663 % (dy 33 E o
(@) If 309 of x is 72, then x is equal to
(@) 120 by 240 ic) 360 {d) 480
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(iti) 0.025 when expressed as a percent is
(a) 250% by 25% (c) 4% {d 25%

(iv) In aclass, 45% of students are girls. If there are 22 boys in the class, then the total
number of students in the class is

(a) 30 (by 36 ic) 40 d 44
Wha ; f 2 gt ?

(v} L percent o 7 i3 35
()  20% (B)  25% (c) 30% (dy 40%

PROFIT AND LOSS

A shopkeeper (dealer or retailer) buys his goods from a manufacturer or a wholesale dealer
and then he gells them to a customer. I he sells his goods at a higher price than he paid for them,
he makes a profit (gain). If for some reasons, he sells his goods at a lower price than he paid for
them, then he suffers a loss.

Cost price = The price at which an article is purchased, is called its cost price
(abbreviated C.P)
Selling price — The price at which an article is sold, is called its selling price (abbreviated
5E)
Profit = If the selling price of an article 18 more than its cost price, then there 15 a profit.
Profit = selling price — cost price
If S.P. > C.P., then three is gain or profit
Loss — If the selling price of an article is less than its cost price, then there is a loss.
Loss = Cost price — Selling price
If S.P. <« C.P, then three is a loss
Also if S.P. = C.P. then there 1s no profit no loss
For Example :
If a deater buys a T.V for ¥ 11, 000 and sells it at ¥ 12,100,
then he makes a profit, and,
Profit=% 12100 —F11000 =F1100
If a dealer sells it at T10,000, then he suffers a loss and
Loss = 11000 — 10000 = 1000

PROFIT OR LOSS PERCENTAGE

Often in bussiness, instead of talking about what actual profit or loss is, we have to find out
the profit or loss percentage.
Profit or loss percentage is always calculated on the cost price.

l Profit

Profit percentage

-~ x100 |%
cost price

Loss
: ; = | —=100|%
Loss percentage = [msr i }
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EXample-1: A dealer buys a watch for T 580 and sells at 7667. Find his profit and

profit percentage.
Sol. C.P of the watch T580
S.Pof watch = 3667
Profit = SP-CP=7%667-3580=3%87

Profit 87
ceentaoe — | 2 w100 % _ | 2L %100 % _

EXample-2 : Sakshi bought a gold ring for 75,500 and two years later sold it for

4,000. What was her profit or loss ? Also, find her profit or loss percent.
Sol. The selling price of the ring is less than its cost price. Thus, Salkshi suffers a loss on the
rng.

Losse = CP-SP=%(5500-4000) = ¥1,500

Loss
Loss percent = ol pricé x 100
1,500
= 5500 % 100 =27.27%
EXample-3 : A shopkeeper buys an article at 7150 and sells it at a profit of 12%. Find

the selling price

Sol. Cost price = T150

Profit = 12% of cost price = L of T150

100

12
—x1501| =
e[ ast] 1

Selling price = Cost price + profit=T150 + 18 = 168

Note : We can also calculate S.P. by using formula

P = CP ¥ 100

EXample-4 : Find the selling price of an article which is purchased for 1240 and
sold at a loss of 7%
Sol. Cost price = 12400

7
Loss = 7% of cost price = 100 x T12400 = TROS

Selling price = Cost price — Loss
i = T12400 - T868 =T11532.
Note : We can also calculate 5.P. by using formula

100 = Loss ﬂ

SP. = CP x[ 100
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EXample-5 : By selling an article for T 475 Rahul lost 5%. Find C.P of the article.

Sol. Let C.Pof article = 100
Loss = 5% of 100
= 35
S.P.of article = T(100-5)
= %95
If S.P of article 15 ¥95, then C.P = F100
If SPof articleis 31, thenCP = 3 %

100
If S.P of article is T475, then C.P = ?[E xiﬁﬁ}

= 500
Nole = We can also calculate C.P using formula.

SIMPLE INTEREST

When you borrow money from a bank or a money lender, you need to pay the money back
after a period along with some extra money, This extra money is called the Interest

The amount of interest you pay depends on :
. The money you borrow, called the Principal (P).
*  The rate of interest per annum, R (in percent).

. The time for which the money is borrowed, T (in years).

Principal ¢ Rate x Time _PxRxT

Simple Interest = 100 fe. I= 100

Note = Given any three quantities outof LR, T and T;
We can calculate the fourth quantity by using the above formula.
. Amount ;: The total money paid by the borrower to the money lender is called amount.
Thus, Amount = Principal + Interest
If P denotes the principal, Tis interest paid and A the amount, then

A=P+1
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EXample-1: Find the simple interest on T1500 at 6% per annum for 3 years. Also find

the amount.
Sol. Here, Principal P = 1500, rate of interest R = 6% per annum and Time T = 3 years
PxRxT 1500%6 x 3
00 % 100
= X270
Amount A = P+I=31500+ 3270 =31770

Simple Interest T

EXample-2 : On a certain sum the interest paid after 3 years is 7450 at 5% rate of
interest per annum. Find the sum.

Sol. Here I=3450. R = 5% p.a. and T = 3 years Let the sum i.e. principal be ¥ P, we want to
find P

Simple In [ = PxRxT
imple Interest I = —— =, we get
45D = Px5x3 S5 100
BT Tagg e ena
P = 3000

Hence, the required sum = T 3000.

EXample-3 : Jyvoti take a loan of 76000 and pays back 7,080 at the end of three years.

What is the rate of interest that she paid ?
Sol. Jyou paid 3(7.080 — 6,000) = 1,080 as interest. we know that
ST= 1,080, T =3 years and P =T 6000
We need to find R
The formula for S.T1s

I — PxBR =T
R 100
s W e S1 3¢ 100
2, - PxT
Substituting the values in the formula
1,080 s 100
R = "6000x3 =

Jyoti paid interest at the rate of 6% per annum

EXample-4 : Tanveer lends 7,000 to a shopkeeper and charges an interest of 7%.

If he gets back T8,470 find the time for which tanveer lent the money.
Sol. The interest Tanveer eamed = (Amount — Principal)

= T(8,470 - 7,000)
(1.470)
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P=3%7000.851=%1470and R=7T% weneed tofind T
The formula for 8.1, 15

ST = PxRxT
T 100
§ F S.Ix 100
% -~ PxR
Substituting the values in the formula :
1.4
o Lan0x100
7,000 x 7

So, Tanveer gave the loan for 3 years.

::I EXERCISE - 8.3
i -
Find what is the profit or loss in the following trangactions. Also [ind profit percent or loss
percent in each case.
(i) Gardening shears bought for T25() and sold for T325
(if) A refrigerater bought for 12,000 and sold at ¥13.500
(iii) A cupboard bought for ¥2,500 and sold at T3,000.
(iv) A shirt bought for 250 and sold at ¥150
A shopkeeper buys an article for 735 and sold it for T850. Find his profit or loss.
Kirti bought a saree for ¥ 2500 and sold it for ¥ 2300. Find her loss and loss percent.
An article was sold for T252 with a profit of 5%. What was its cosi price.
Amirit buys a book for 275 and sells it at a loss of 15%. For how much does she sell it ?
Juhi sells a washing machine for T13500. She losses 209% in the bargain. What was the
price at which she bought it 7
Anita takes a loan of ¥ 5000 at 15% per year as rate of interest. Find the interest she has to
pay at the end of one year.
Find the amount to be paid at the end of 3 yvears in each case :
(i) Principal = ¥1200 at 12% p.a.
(if) Principal = ¥7500 at 5% p.a.
Find the time when simple interest on ¥2300 a1 6% p.a. 18 T450
Find the rate of interest when simple interest on T1560 in 3 years is T585.
If Nakul gives an interest of ¥45 for one year al 9% rate p.a. what is the sum he borrowed?

1£<14,0001s invested at 4% per annum simple interest, how long will it take for the amount
to reach T16240 7

Multiple Choice Questions :

(i) I a man buys an article for ¥ 80 and sells it for T100. then gain percentage is
(a) 20% (b) 25%
(c) 40% (d) 125%
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(it) If a man buys an article for ¥120 and sells it for ¥100, then his loss percentage is

2
@ 10% (k)  20% (&) 25%(d) 16 %

(iii) 'The salary of a man is 24000 per month. If he gets an increase of 25% in the salary,
then the new salary per month is

(@) T2,500 (b) 28,000 (c) 30,000 (d) 36,000
(iv) On selling an article for T100. Renu gains T20 Her gain percintage is

(a) 25% (by 20% () 15% (d  40%
(¥) The simple interest on T6O00 at 8% p.a. for one year is

(@) 600 (b) 480 (c) 400 (d) <240

(vi) T Rohini borrows T4800 at 5% p.a. simple interest, then the amount she has to return
at the end of 2 vears is.

(@) T480 (by  T5040 () 5280 (d) T5600

WHAT HAVE WE DISCUSSED ?

1.

9,

10.
11.

12.

14.

We are often required to compare two quantities in our daily life. They may be heights,
weights, salaries, marks, etc.

Two ratios can be compared by converting them to like fractions. It 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 in proportion. For ex-
ample, the ratios 8 : 2 and 16 ¢ 4 are equivalent there fore §, 2, 16 and 4 are in proportion.

A proportion 18 the equivalence of two ratios.
In a proportion, product of middle terms is equal to product of extreme terms.

Percent means per hundred or out of hundred. The symbol % stands for percent i.e. 100

To converl the percentage into a fraction, replace the % sign with 100 and simplify,
To convert a fraction into percentage, multiply the fraction by 100 and put % sign.
To convert the percentage into decimal, first convert the percentage into a fraction by

I
replacing the sign % with 100 and then convert fraction to decimal.

To convert a decimal into percentage, multiply the decimal by 100 and put the sign %

To convert percentage into ratio, first convert the given percentage into a fraction in gim-
plest form and then to a ratio.

To convert ratio into percentage, first convert the given ratio into a fraction and then to
percentage.

To find the percentage of a given quantity, change the percentage into fraction and muliiply
by the given quantity.

| Change in quantity
Percentage increase / decrease in a quantity. = |- Original quantity X100 | %



19.

21.

Comparing Quantilies 163

The price at which an article is bought by a dealer is called its cost price (C.P.)

The price at which the article is sold by a dealer is called its selling price (5.P)

If selling price is more than the cost price, then the dealer makes a profit, and Profit =
Selling price — Cost price.

If the selling price is less than the cost price, then the dealer suffers a Loss and,

Loss = Cost Price — Selling Price.

Profit or Loss percentage is calculaled on the cost price.

fiant

3 ek | - -x100 %
Profil percentage = LGS{ rice :I

oss _ IU{I} %

Loss percentage = L“ﬁ t price
. PxRxT
Simple Interest (S.1.) = 100
Where P = Principal
R = Rate of interest per annum
T =Time (in years)

Amount = Principal + Interest

SIx100
’ = R%T

SIx%100
R="pT

S.Ix100

* T="pxr

LEARNING OUTCONMES
After completion of the chapter, the students are now able to
1.

moE W

e

#

. Find simple interest, principal, rate of interest or time in the given problem.
. Differentiate between simple interest and amount.

Compare the two quantities in their daily life.
Convert two ratios in to like fractions.
Understand equivalent ratios.

Distinguish quantities that are in proportion.
Find the percentage of given problems.

Convert percentage into fraction, fraction into percentage, percentage into decimal,
decimal into percentage. percentage infto ratio and ratio into percentage.

Solve the problems related to profit, loss, profit® or loss%.
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M 10:1
(i) 1:1
No

| 80k

@ 12.5%

(i) 125%

(M Bl%

(i) g 50%

@ 7:50
Gii) 1:3
() 125%

(ifi) 66 %
12%

(i)  75%, 25%

(hH 028
() 65%
(i) 35%
2%

@) 375
(i) 0.5

EXERCISE 8.1 |

(if)
(iv)
3.
5.

500:7
20:1
T840
12

EXERCISE 8.2 |

(if)

(iv)

D
IZ::J'2
(i)
(i)
(i)
(ii)

(iv)

(i}
(i}
(it}
(if)
13.
(L)
(1v)
(i)
(v)

98%

lETE%
¥

25%

ek | =

Ly

=3

"-J mi._

- )

=

100%

|
564%

20%, 80% (iif)

0.03 (ifi)
0% (iir)
20%

(2] (2i1)

athematics = VI

3
40
(iif) 25%

(ifi)

5
(i) 5:162.5%

8

3

0.375
210%

(d)

2 I
267 %, 337, 40%
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EXERCISE 8.3 |

() Profit=%75:Profit % =30% (i) Profit==31500 ; profit % = 12.5%
(i) Profit =500 ; profit% =20% (%) Loss=73100: Loss % = 40%

Profit =%115 3. T200:8%
T 240 5. X233.75

T 16875 7. T595

({) T1632 (i) T 8625 9, 3years
12.5% p.q. 11. 3500

4 years

(i} (B) (i} (d)

() (o) (v) (a)

(v) (&) (vi) (e
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Rational N umberé

In this chapter, you will learn :-

1. To define rational numbers and reduce them to their standard form.

The concept of equivalent rational numbers.

To represent the rational number on a number line.

To find more rational numbers between given rational numbers.

To compare rational numbers and perform basic mathematical operations on ther.
To use rational numbers in solving your daily life problems,

I R

;. OUR NATION'S PRIDE

Aryabhata : Aryabhata was a great Indian mathematican born
in 476CE at Kusurapura (Patliputra) presently Patna, India and died
in 350CE. His research work include place value, number system
and many more concepts in the field of mathematics, Great
mathematician Lapluce (1749-1829) said that India has offered us a
system for expressing all the numbers with the help of only ten
symbols. This cancept picks up its new height when we recall that
the world known mathematicians like Appolonius and Archimedes
failed to discover such essendal systen.

A INTRODUCTION '\

It took a long time to discover the numbers. Earlier, man could not write the numbers but
could only express them with the help of fingers or counting objects.

Natural numbers : The numbers which are used for counting are called natural numbers.
Forexample 1,2,3,4,5,6,7, .........

Whole Numbers : All natural numbers along with zero (0) are called whole numbers,
Forexample 0,1,2,3,4,5,6, .........

Integers : All the whole numbers and negative of natural numbers are called integers.
For example ............ N T, I, [T R Ry [N 4 PO R0, AT L1 A ———

In the above ( is an integer which is neither negative nor positive.

166
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a
Fractions : The numbers of the form E are known as fractions, where a is called numerator

and b (#0) is called the denominalor.
Need ol Rational pumber : To convert time, length and distance from one unit into another

20
— = = hours. You can

fractions are used e.g. If we convert 20 minutes into hours it will be 60 = 3

|
repersent a height of 500m above sea level as 2 km. Can this height be repersented below sea

1 2 -1 .
level 7 Can we denote > km below sea level as 5 7 We see .y is neither an integer nor a

fractional number. We need to extend our number system to include such type of numbers.
What are rational numbers

5
The word ‘rational’ arises from the term ‘ratio” and a ratio of 5 : 6 is written ags — where 5

6
18 nomerator and 6 18 denominator,
a
The numbers of the form —
’ 5 -9 21
Where a and b are Integers and b % 0 are called rational nomber. e.g 6 8 and 9

rational numbers.

Equivalent of rational numbers : If we multiply or divide both the numerator and
denominator of a rational number by a non zero mieger then we gel a rational number equivalent
to the given rational number.

EXample-1: Write twe equivalent rational numbers for the following :

-3 .. -3
() 5 (ic) 40
—_— 3 =3 2 =5
Sol. (@) 5 = 5)(2.-1['
-3 =Y 2 =]
5 © 5 %3715
: : -3 —h -9
Equivalent rational numbers of — are — and —
5 10 15
. -8 ~8+4 2
e 40 T 404770
= —8 + (—8) 1
0 " 40+(8 " s
Thus equivalent rational numbers of = are - and i3
. 40 " 10 M 5

This way we can write as many equivalent fractions as we want.
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Positive rational numbers : A rational number is said to be positive if both the numerator

3 3 =15 =23
and denominator are either positive or negative. For example : T3 3 9 e positive
rational numbers.

Negative rational numbers : A rational number is said to be negative if either numerator

-6 5 —-15 8
or denominator is negative. For example : 329" 8 ‘.17 are negative rational numbers.
Rational numbers on a number line : We have already learnt how to repersent integers
on a number line.

-5 =4 -3 -2 -1 0 1 2

4 35

L =

=1
Now let us repersent rational number - and —— on a number line. Half the distance

2 ¥
1
between 0 and | which will be repersented as 2
-1
Half the distance between 0 and —1 which will be repersented as o

=L
7 2

e T B B S B

-5 4 -3 -2 -1 0 1 2 3 4 5

Rational numbers in the standard form : A rational number is said to be in standard

form if ils denominator is positive and the highest common factor (HCF) of numerator and
denominator 15 1.

5 =4 2
For example : 7299
EXample-2 : Find the standard form of
21 4
() T
. =21
Sol. (i) E

HCFof 2] and 48 is 3
So dividing both the numerator and denominator by 3 we get.

-2 -21+3
48 48+3
-7
T 16

Standard fi f_—lilﬂ
Stan orm of 2 is T



Ralional Mumbers 169

L 42
@ g

HCF of 42 and 28 is 14.
So dividing both the numerator and denominator by (—14) we get

42 42 +(—-14) A

28 T 28+(-14 7 2

42 -3
Standard form of hR 1% ?

Comparison of two rational numbers : From a muober line it is clear that :-

1 I 1 1
1 1 T I

2 =3 =1
2

L

L

1

L

—4 }
10 113
i 2 2

.H.

A positive rational number is always greater than zero.
2. A negative rational number is always less than zero.

(1) Express each of the ratonal number with a positive denominator.
(i} Take L.C.M of the denominators to make the denominators same.
(iity The rational number having the greater numerator 1S greater.

EXample-3 : Which is greater in each of the following :

B s T e
(f) 0 an p: (i 7 an 9
. . ) 4 3
Sol. () Given rational numbers are 9 and 6
LCMof9and6is |8,
4 4x2 8
9 T 9x27 |8

3 I3 g9

6 = 6x37 13
- Numerator of second rational number is greater than first
Le., g > B

3 4
50 o > 5
. ) ) =5 —4
(fi) Given ratonal numbers are £l and 9

LCM of 7 and 9 is 63.

If both the rational number are either positive or negative then they are compared as follows.
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=5 -5 & 45
7T T 7T e
- - 7 =28
3 T 9% @
-28 > -45
—4 -3

S0, E > 7

RATIONAL NUMBERS BETWEEN TWO RATIONAL NUMBERS

Integers between —4 and 3 are —3, -2, -1, 0, 1, 2. There are exactly six integers between

= —4
4 and 3 which are finite. In example 3 part (ii) the rational numbers between 7 and g e

-4 43 42 4l 29
= = < T Al

63 63 63 63
You can insert as many as rational numbers as you want, To insert *#’ rational numbers,
between two rational numbers, we shall multiply both the namerator and the denominator of the

given ratonal number by ‘n+ 17,

2 4
S0, to find 4 rational numbers between two rational numbers P and 5 We shall multiply

the numerators and denominators of both the rational numbers by 4 4+ 1 =35,
EXample-4 : Find three rational numbers between —1 and 0.

Sel. Let’s write —1 and () as rational numbers with 3 + 1 i.e 4 as denominator

—4

4

we have -1 = -1x

0

Hence rational number between —1 and 0 are —TS _?2 _Tl
EXample-5 : Find five rational number between _?5 and _?1 .
Sol. Give rational numbers are T?—J and _?l
Here the denominators are not same q
=5 =5 F -=IB
R Ty
-1 -1 7 =7
3 S 3%7°a
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5
Hence five rational number between ~—— and = are :

7 3
-2 -13 -4 -11 -10

==

3% 31" 7% 91 % 2]

"*T EXERCISE - 9.1 |

k- ... o
Write two equivalent rational numbers of the following :-

4 L
(7) 5 (77 m

(rii) I

Find the standard form of the following rational numbers :-

35 R
T 56
o 18 I
(27, 57 (iv) “36
Which of the following pairs represent same rational number ?
-i5 18 as g A
@ 25 md 5 H) gamdg
o3 12 LoD 8
(i) 4 an 16 {iv} ?an =
Which is greater in each of the following ?
3 4 o, R
W s AT
-3 4 3 5
iy ——— j —2=,—3—
(7il) T (iv) 5 3
Write the following rational numbers in ascending order.
=5 =il P R B
® T35 @ XE
-3 -2 -3

() —i——

8 4 2
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6.  Write five rational numbers between following rational numbers.

(i) —-2and- (i) 5 an 3 (7ii’ 3 an »
7. Wrile [our more rational numbers in each of the following.
-1 =2 =3 —4 . =1 2 3 4
(I} o T e U oy amr ms s

7' ~14" 21" -28"
8. Draw a number line and represent the following rational number on it.

2 u 2 s 5 .
(i) a (i) 4 (7it) g (v A
9.  Multiple choice questions :-
3 i
. e g
(i) 1 =12 then '
(@) 3 (B) 6 cy 9 @y 12
| 7
1 — ey — o
(i) 7 =14 then 7=
(@) 4 (b) -8 () 4 (d) 8
-21
{(fii) The standard form of rational number ?3' i
-3 o B ;3 -3
(a) 4 (&) 4 (¢} 9 ; (cd) 5
(iv) Which of the following rational number is not equal Lo = v
14 b 2L 8 7
(a) 8 (b) 12 (c) 16 (dd) 3
(v)  Which of the fallowing is correct ?
—d —d 4
O>— 0<— : 0=—
(a) > 9 () U< 9 (c) 9 (i None
(vi} Which of the following is correct 7
__4{__3 bjﬂ-}_a... % ,__4:__3_. N’
(a) 5 <10 (5) PR () 5= 10 (d) None

OPERATIONS ON RATIONAL NUMBERS

Addition of Rational Numbers : To add two or more rational numbers, their denominators
have to be positive and same, In case, the denominators are not same, we will make them same
by taking their L.C.M.. as we do for comparing the rational numbers and then we shall simply
add their numerators.

5
EXample-1: Add o and ?

Sol. We have g + _?B



9
EXample-2: Add —- and ——

Sol.

EXample-3 : Find the sum of

Sol.

Hational Mumbess

-5

=17 17°
9 -5

We have —_1';' + ﬁ

-17
9 -5

Ny —17 " 17

6

5

-4
The rational number are —— and 5"

G
Here denominators are not same
soLCMolband 9 =2 x 3 x3=18

" =
ow c
3
9
” 45
s 6 + 9

5 13

EXample-4 : Add 57 and .
LCM of denominators

Sal.

4 .5
ﬂIlp.

=

173

=
w0

EIEE
— | ek

w  |w
(FYRRT ]

(3Ix3x3x4d)
108

o]0
o

—

[ ]
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5 Sx—4 -20
Mo 27 T —27x-4 " 108
13 13x3 39
36~ 36X3 T 108
Thus 5 B =20 39
5 27%3 T 108 T 108
20439
= 108
_ 5
= 108

a . —a
Additive Inverse : The additive Inverse of a rational number 5 is ry which is again a

rational number.

a —a
. Sum of a rational number and its addiiive inverse is zero b - (_EJJ =0

. 0 is only rational number which is additive inverse of itsell,

¢ C
Subtraction of a rational nommber : IF E and E are two ratonal numbers then

a4 a [—c
el T2 = _+ Tk
5-5) - 5
a c
= — + additive inverse of (_]

b d

From above we conclude that while subtracting two rational numbers we add the additive
inverse of the rational number that is being subtracted.

EXample-5 : Find

y .14 i B
© 91 T
S'I E f — E i -~ f—i
ol. () 9 | — 9+I:ﬂ.dd]tllﬂmi.-’ﬂi‘s¢ﬂ 9}
3.4
= B
_ 3+4
- ]
7

o |
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; A A D= T
{it) 0 2 = IZ.H: Lve Inverse o 24}
5 (A
= 27\
LCMof12and24 = 24
5 Ax2 10
Now 12 ° 12x27 24
5 1 _ o (7
12 24 = 24|24
10-7
T 24
3
24
_ 1
g

Multiplication of Rational numbers : Product of two rational numbers is defined as
follows

Product of their numerators

Product of two rational numbers=
Product of their denominators

a c
For any two rational number 7 and =

EXample-6 : Find the product of

9.3 o 3 T

@ %5 W) 7x3

, 4.3 3%
Sol (i) E:KE = §x7
27

T35

. 3 =3 Ix=-T
&) 7 X3 T 9x3
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Reciprocal of a rational number : Reciprocal of a rational number < ig 2.
a

; ; ; ; b
. Product of a rational number and its reciprocal is always one. [% X — = l]
a

. Reciprocal of 1 is 1.
. Reciprocal of O does not exist.

a c &
Division of Rational nombers : If — and — be two rational number such that — # 0 then

b d d
TS o % (Reciprocal of
5 3 = p il or o)
- 28
T b T e
EXample-7 : Divide
9 3 I
@ Sybys @) o by 5o
3
Sol. () Given numbers are 51 and 7
N 2.2 o 2 x(Reciprocal of 2)
ow o llx{ eciprocal of -
2 1
I
= 1
i) (o b ii dl
(if) iven nurbers are 9 an bE
ow 9 737 T 9 % (Reciproc 77
_ 3 7
= 9 %7
15
-7
-7 -]
EXample-8 : What number should be added to 1 oget 5 ?
Sol. Lei the required number 1o be added be x,
the j+x 2
o F =g
5.._[—_7]
= = 9 12
5.7 _5x4+7x3
- T 9"n 36
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20+21_4L_, 5

6 36 36

=

Hence the required number to be added is 1 '4.-26 .

EXample-9 : What number should be subtracted from _Tf to get —Tll ?
Sol. Let the required number to be subtracted be x, then
-3 -11
4 7T 4
3_ (—_11)
=% 7 4 3

5. (-1, =3 T oaedl 8
= *T 4 la) 44 4 4
x = 2

Hence the required number to be subiracted 15 2.

EXample-10 : The product of two rational numbers is 1 + If one of the number is

3
ﬁ , find the other number.
Sol. Let the required number be x, then
-9

s, o, = T
14 16
st
= T 1614
-9 14 (-9)x14 _-126 -2l
¥F 1673 16x%3 48 8
5
MR .
e T
=
2% EXERCISE-9.2 |
._-‘.--.-
1.  Find the sum
6 2 5 2o, 8 N =
@ 3+3 @ = +3 TR T
o3 3 . =1, =3 I
™) 5 *1g ST T VAl S neg
. e g A e &
0i) 7o+ 57 (wiif) TRELT
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Find
, 1.u o3 3
13 2 36 (1) 9 5 (iif)
o G <8 4 28
T W S5e
Find the product of
5.3 o Dl .
i) 9 ® g i) - 4 5 ifi
iy 18
{;yr} IG b (_ ]
Find the value of
5.2 g oy i
(1 -9+ 5 (ii) 7 * iti)
o (2 B
A W g+
-5 -7
What rational number should be added to 12 10 get Y 7
-2 -3
What number should be subtracted from 7 toget g

-11 33
The product of two rational numbers is 5 If onie of them is — , find the other numbet.

2 8
Multiple choice questions

5 25
(i The sum i)fg - (—] =

-4

(®) -5 (b) 5 (c) 4
s O
@) 11 11"

(@) 1 (B -1 c) 6
T
(i) S X5 =

(a) 1 (B -1 ) 2
SO O
® 12 12)=

(a) 1 (b -1 (c) 7
(v} Which of the following is value of (—4) x [(-3) + (-3}]

(@) =32 (& 120 fc) 32

Mathamatics — V|

7 -5
13 | 91

(d)

(d

(d)

()
(d)

J
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WHAT WE HAVE DISCUSSED ?

.

&

2

=

Fi
The number of the form b’ where a and b are integers and b # 0, are called rational

numbers.

If we multiply or divide both the numerator and the denominator of a rational number by a
non-zero integer, we get an equivalent ralional number.

A rational number iz said to be positive if both the numerator and the denominator are
either positive or negative.

A rational number i8 said wo be negative if either numerator or denominator is negative.
The number zero (0) is neither positive nor negative rational number.

a
A rational number E is said to be in standard form, if b is positive, a and b have no
common divisor, other than 1.
. —a
Addiive mverse of a ratonal number E 18 I A
a b
Multiplicative inverse (Reciprocal) of a non-zero rational number b is o

LEARNING OUTCOMES

After completion of the chapter, the students are now able to :

Define rational numbers and reduce the given rational numbers to the standard form.
Write equivalent rational numbers.

Represent the given rational numbers on a number line.

Find more rational numbers between given rational numbers.

Add, subtract, multiply and divide two or more rational numbers.

Solve problems related to daily life situations involving rational numbers.

-l i ol v

= o

2. @

EXERCISE 9.1 |

R . —10 15
@ 1015 TR
LLE, IE 9.
W) 23 s
S

9

(7if) 3 W) 3
(1), (i), (iv)



(7)

(i)

(@

(di)

()

(1)

(i1}

(11i)

(&v)

(£
(#i1)
()

@)

(if)

Mathematics - VII

1,3 s
577 ® 2>n
et E B et
879 () 57 °3
=5 s .
7T @ 557
-3 23
3 4" R
B s o Mo o 13 LS
6°'3°2'3 " 6 @ 9% 15 a5 ™75
§ 3104 4
217 2 o ey
-5 6 —7 8 .5 6 1 8
257307357 40 W) 35" 42" 49" 56
-2 -1 0 ﬁ 1 2
4
-2 11_1 0 1 )
4
3
* 1| b f i i =
—2 -1 ] 1 2
-6
F)
¢ (i) b
4 (iv) d
a (vi) a
| EXERCISE 9.2 |
8 . 6
9 (i7) 7
8 =
11 (1v) 3
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=1

1
42

5
(0 13

(i)

4

(iif) o1

v 3
@ 5

@iy

o | =

(vi) £l
(viii) ——
(i) —=

(iv) —

.

(i)

I
(%]
~1

()

Lo

(ii)

(iv)

L | 4 ““I!

181



rel

M2TiY7

Practical Geometry

In this chapter you will learn :-

1. Todraw aline parallel to a given line.

2. 'To construct triangles using different construction criterias. _

3. To determine whether the construction of a triangle with given measurements is possible
ot 1ot,

A INTRODUCTION \

We have already learnt how to draw a line segment of given length, a line prependicular to
# given line segment, an angle, an angle bisector and a circle etc previously. Now in this chapter.
We will leamn, how to
. Construct a line parallel to a given ling,
. Consiruct triangles.

CONSTRUCTION OF PARALLEL LINETO A GIVEN LINE
Construction of a line parallel to a given line */° through a point *A’, That does not lie on the
given line. We shall draw it either.
(i) By using ruler and set square Or  (if) By using ruler and compasses
(i) Construction of a parallel line using ruler and set square

Step 1 : Draw aline ‘[’ and take a point A’ that does not lie on the given line.
A
€ > ]
Step 2 ¢ Place a set square such that one of its shorter edge lies along line /" as shown.

s A

i
W
—
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Step 3 :  Now place a ruler along the other side of the set square so that it touches the
standing edge of the set square.

-4

/

Step4  :  Hold the ruler firmly and slide the set square along the ruler unitl the edge of
the set square passes through "A'.

Step5 ¢ Draw a straight linc m along the horizontal edge of the set square passing
through point “A’.

A—g > |

Step 6 : Line ‘m’ is the required line parallel o I’

< > m

=+ [
(if) Comstruction of a parallel line by using ruler and compass.
Step 1 : Draw aline ‘I’ and a point ‘A’ not lying on I’
LN

'y
L i
-
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Step 2

Step 3

Step 4

Step 5

Setp 6

Mathamatics - VIl
Take any point B on { and join B to A.

A

> ]

i)

B

With B as centre draw an arc of any radius intersecting [ at C and AB at D.

ya S

B C

M
iy
T

Now with A as centre and the same radius, draw another arc intersecting AB
at a point E.

A
E
"Aj
. B C £
Measure the arc CD with compass,
F
A
E
D
' B © U

With E as centre cut an arc EG = arc CD

A
=
=
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Step7 @ Join A to G and extend the line segment to both sides.
F
‘ o
/JE
¥
. L .7
B C

Note that LFEAG = £DBC are the allernate angles therefore m |l 1.

"?EXERC}.S;E 101

Draw a line /. take a point p outside it, Through p draw a line parallel to [ using ruler and
compass only.

Draw a line paralle]l to a line [ at g distance of 3.5em from it.

Let ! be aline and P be a point not on {. Through P draw a line »: paralel to . Now, join P to
any point Q on [. Choose any other point R on m. Through R draw a line parallel to PQ. Let
this meets 7 at 5. What shape do the two sets of parallel lines enclose.

Multiple Choice Questions

(7}  How many parallel lines can be drawn, passing through a point not lying on the given

line ?
(@) 0 (b) 2 {er 1 d 3
(1i) Which of the following is used to draw a line parallel to a given line ?
(@) A protractor (b Aruler
(c) A compasses (d) A ruler and compasses.

CONSTRUCTION OF TRIANGLES
Let us recall some important propoerties of triangle.

1
2
3
4

A
1.
2.
3
4

Sum of lengths of any two sides of a triangle 18 greater than the length of the third side.
Sum of measures of the three angles of a tnangle is 180°.

Hxterior angle of a triangle is equal to the sum of opposite interior angles.

Pythagoras property i.e. In right angled triangle

{I—[j,a']:hcrtna-;msa.'a-,}2 = (Base)? + (Perpendicular}z

triangle can be drawn, if any one of the following set of measurements are given in the questions.

Three sides (SSS)

Two sides and angle between them (SAS)

Two angles and the side between them (ASA)

The length of Hypotenuse and a side in case of a right angled triangle.

Note : To construct a triangle with a given measure we should first draw a rough sketch to
indicate the given measure.

CONSTRUCTION OF A TRIANGLE USING SSS CRITERION

S55 stands for side-side-side. In this gection we would construct iriangle when all its sides

are known. To understand the criteria see the following example.
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EXample-1: Construct a triangle ABC, given that AB = 5¢m, BC = dem, AC = 6em
Step 1 : Draw a rough sketch of AABC with given measures.

B

_,—*/

F

5 /’/ 4
cm L4 1|
//

2

A fem C

Step 2 : Draw a line segment AC of length 6cm (Note : Take longest side as a base it is
optional but not compulsory)

A L&

fiem

Step 3 : With A as centre and radius Scm (- AB = Scm) draw on arc.

i

A Gm C

Step 4 : With C as centre and radius dcm (- BC = 4em) draw another arc intersecting the
previous arc at B.

B

2

A 6im L8
Step 5 : Join AB and CB. AABCis the required triangle.

A

Il
A G C
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b

.

w1

T EXERCISE - 10.2

»

Construct a AABC in which AB = 3.5¢m, BC = 5cm and CA = Tem.
Construct a triangle ABC in which AB = BC = 6.5cm and CA = 4¢in. Also name the kind of
iriangle drawn.
Construct a wiangle XYZ such that lengih of cach side is Sem. Also name the kind of
triangle drawn.
Construct a triangle PQR such that PQ = 2.5, QR = 6cm and RP = 6.5cm. Measure ZPQR
and also name the kind of triangle drawn,
Construct a triangle ABC, in which AB = 6em, BC = 2em, CA = 3eom. (I possible). If not
possible give the reason.
(i)  Which of the following can be used to construct a triangle ?

(@) The lengths of the three sides

(b) The perimeter of the triangle

{c) The measures of threc angles

{d} The name of three vertices
(71} A triangle can be constructed by taking its sides as

(@) |.Bem, 2.6cm, 4.4cm (b) 3om, dcm, 8cm

(c) 4cm, Tem, 2em. (d) Scm, dem, dem

CONSTRUCTION OF A TRIANGLE USING SAS CRITERION

SAS stands for side-angle-side. Here, we have two given sides and the one angle between

them. We first draw a rough sketch. Follow example (1) to understand. the concept of construction
of triangle using SAS.

EXample-1: Construct a triangle ABC, Such that AB = 4em, BC = 6em and

ZABC = 60°

Step 1 : Draw a rough sketch of AABC with given measures.

C

/ [N\
A dcm B

Step 2 : Draw a line segment AB of length 4crm.

A 4em B
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Step 3 : With the help of compass, at B, draw a ray BX making an angle 60° with AB.

M 4em B

Step 4 : With B as centre and radius 6cm. draw an arc interseciing the ray BX at point C.

60° Zﬁ
Step 5 ¢ Join AC. AABC is required tnangle.
X
C
P
5, 6em
\

/ /N

A dem B

2= EXERCISE-10.3 ]
'y w .

1.  Construct APQR such that AB = 4em, ZB = 307, BC = 4cm. Also name the type of this
triangle on the basis of sides.

Construct AABC with AB = 7.5¢m. BC = 5¢m and £B = 30°.

Construct a triangle XYZ such that XY = 6cm, Y7 = 6om and £Y = 60°. Also name the
type of this riangle.

1'...-!-.!-
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4. Which of the following triangle can be constructed using SAS criterion.

(a) AB=5cm, BC=5cm, CA=6cm

(&) AB =5cm, BC = 5cm, £B = 40°

(c) £LA=060° £B=60° 2C=60"

(d) BC=5cm, £B = £C =45°

CONSTRUCTION OF A TRIANGLE USING ASA CRITERION

ASA stands for Angle-Side-Angle. First draw rough sketch of given measures, then draw
the given line segment. Make angles on the both ends of line of given measures as shown in the
following example.

EXample-1: Construct a triangle PQR such that PQ = 4.5cm, ZP =45°, ZQ = 60°
Step 1 : First we draw rough sketch of mangle PQR with given measures.

i
o F .\..
- \
/N

f’f %
e
ff(\aﬁ* &
P

4-5om 0

Step 2 : Draw a line segment P} =4.5cm.

P 4-5 cm Q
Step 3 : AtP, Draw aray PX making an angle 457 with PQ (with the help ol compass as discussed
in earlier classes)

#

__,/
P’/ﬂ‘ﬁ >Q

Step 4 : With the help of compass, At Q draw a ray QY making an angle 60° with the line
segment PQ). v

450 t’r{]“?\
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Step 5 : Rays PX and QY intersect at a point say R. then APQR is the required triangle.

i s

k
Gl}“/\\
P Q

EXample-2 : Construct an isosceles AABC with Base AB = dem and each base angle

measuring 45°,
Step 1 : Draw a rough skeich of AABC with given measures.
C

459 457 A

A Jem B

Step 2 : Draw a line segment AB = 4cm.

A 4em B

Step 3 : Taking A as centre with the help of compass, Draw a ray AX making an angle 457 with
AB.

.

e

/

45"
,a..-’f-/ >B

Step 4 : With the help of compass at taking B as a centre. Draw a ray BY making an angle 45°

with the line segmeni AB. X

Y

4s° 45°/N
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Step 5 : Rays AX and BY intersect, at a point, say C, then AABC is the required wriangle.

i il i
A dem B
5 EXERCISE - 104 ]

1. Construct AABC, given AB = 6om, £A =30" and LB =75"
Construct an izosceles AABC such that base AB = 5.3¢m and each base angle = 45°
3. Construct AXYZ if XY =4em, £X =45 and £Z = 60°

(Hint : £Y = 180° — 45° — 60° = 75%)
4. Examine whether you can construct APQR such that ZP = 1007, £Q = 90" and PQ =4.3
cm. If not possible give reason.
Multiple Choice Questions

Lo ]
W

(i)  Inwhich of the following cases a unique triangle can be drawn ?
(@) BC=35cm, £B =90 and £C = 100°
(&) AB=4cm, BC =7em and CA =2cm
(c) XY =5cm, £X =45 LY =60
(d) Anisosceles iriangle with length of each equal side equal to 5 cm.
(if) A triangle can be constructed by taking two of its angles as.
(@) 110°, 40° (h) T0° 115°
{¢) 1357, 45° (d) 90°, 90°
CONSTRUCTION OF ATRIANGLE USING RHS CRITERION
RHS stands for right angle, hypotenuse and side of a right angled wriangle. First draw a
rough sketch of given measure. Draw a line segmenl of given measure. Construct a right angle.
Now mark length of side of hypotenuse of triangle. See example 1.

EXample-1: Construct a AABC such that ZB = 90° BC = 4em and AC = Sem
Step 1 : Draw a rough skeich of given measures.

A
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Step 2 : Draw a line segment BC = 4¢m.

B Jetn C

Step 3 : With the help of a compass taking B as centre, draw a ray BX making an angle 90" with
BC.

X,
0
JE} dem C
Step 4 : With C as centre and radius 5em (= AC) draw an arc interseting ray BX at a point A.
){ i
Al
’f’
ik
B dem C
Step 5 : Join A and C therefore AABC is required triangle.
X i
A
Fa
3om
o a0°

B 4em c

=2 EXERCISE - 10.5
==

Construct a right angled triangle ABC with .2C = 90°, AB = 5cm and BC = 3om.
Construct an isosceles right angled triangle DEF where £E = 90° and EF = 6em.
Construct a right angled triangle POQR in which Q) = 907, PQ = 3.6¢cm and PR = 8.5¢m.
Multiple Choice Questions
(i)  Which of the following is a pythagorian triplet ?

() L1,2,3 B 2,34 ¢y 4,56 6 12135

e it
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(if) Construction of unique triangle is not possible when
fa@) Three sides are given.
(b} Two sides and an included angle are given.
() Three angles are given.
(d) Two angles & included side are given.

WHAT HAVE WE DISCUSSED ?
1.

R

A line can be drawn parallel 1o a given line through a point not lying on it. With compass
and ruler by alternate angle or by corresponding angle method.

A triangle can umiquely be constructed by using indirectly the concept of congurence of
triangles.

ASA : Measure of two angles and length of the side included between them is given.
SSS : Length of three sides of a wiangle are given.

SAS : Measure of two sides and angle between the two sides are given.

RHS : Length of hypotenuse and one of the other two sides of a triangles are given.

LEARNING OUTCONIES
After completion of the chapter, students are now able to :

1.

2
3
4

. Consiuct a line parallel to the given line from a point outside it.

. Check wheiher a wiangle is possible with given measurements.

Handle geometrical instruments like scale, compass, protractor etc.

Construct a triangle with given measurements,

EXERCISE 10.1 |

(i ¢ (ify d

EXERCISE 1u.2|
(i) a (iiy d
EXERCISE 10,3|

EXERCISE 10.4'

(i) «¢ (i) a

EXERCISE 1u.5|
(i d (i) ¢
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Perimeter And Area

In this chapter you will learn :-

1. About measurements.

To convert the units of length and area.

The difference between perimeter and area of different plane figures.

To compute perimeter and area of square, rectangle, triangle and parallelogram using
formulae.

5. To compute the circumference and area of a circle.

6. To apply your knowledge of perimeter and area in real life situations.

o

S

OUR NATIONS' PRIDE

History : Indian mathematicians played a crucial role in finding the area of plane figures.
Aryabhata (476-550 AD) gave the formula for area of a triangle. He worked on the approximation
for pi (m). In the second part of Aryabhatiya, he wrote that the rato of the circumference of a
circle to its diameter is 3.1416. Another mathematician Brahmagupt (598 — 668 AD) gave the
formula for the area of a cyclic quadrilateral.

A INTRODUCTION \

We have already learnt about the perimeter of plane figures and the area ol a square and
rectangle in class VL

Perimeter : Pernimeter of a simple closed ligure is the length of ite boundary. Its units are
same as the units of length i.e, cm and m etc.

Area : Area of a simple closed figure is the measure of the surface enclosed in it. Units of
arca are cm* and m* etc.

PERIMETER AND AREA OF A RECTANGLE AND A SQUARE

Rectangle : Let us consider a rectangle ABCD wiih length = [ units and breadth = b units
D f C

194



Permeter and Area 195

Then, Perimeter of rectangle = AB + BC + CD + DA
=l+b+1+b
20+ 2b
= 2 (I + b) units
Areu of rectangle = (Length x Breadth) sq. units
‘We can find length and breadih by using the formula

Area :
length = Breadth units and Breadth = @Iﬂ units
Square : Let us congider a square ABCD having each side D a C

equal to a units then,
Perimeter of square = AB +BC + CD + DA
at+at+a+ta
= 4a units a a
= (4 x side) units
Area of square = Side x side

A=agxa
A = &% sq units A a B
EXample-1: Find the perimeter and area of a rectangle whose length is 18cm and
breadth 9cm
Sol. Given length of rectangle = 18cm

Breadth of rectangle = 9em
Perimeter of rectangle = 2 (Length + Breadth)
2(18+9)
= 2(27)
= 5dcm
Area of rectangle = Length x Breadth
= 18x9
= 162cm?

ll

EXample-2 : Find the perimeter and area of a square with side 3.5¢m

Sol. Side of square = 3.5 cm
Perimeter of square = 4 x side
=4 %35
= 4.0 cm
Area of square = (Side)?
= (3.5)%
3.5%3.5
= 12.25 cm?

EXample-3 : Area of Rectangular park is 1386 m2. If length of park is 42 m, find the
breadth and the perimeter of the park.
Sol. Area of rectangular park = 1386m?
Length = 42m
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Area = Length x Breadth

B . Arca B 1386
readth = —nglh = —42
= 33m

Perimeter of rectungular park = 2 (Length + Breadth)
Perimeter of rectangular park = 2 (42 + 33)

= -2/(73)

= |50m

EXample-4 : The area of square park is same as that of a rectangular park. If side of

a square park is 36m and length of rectangular park is 34m. Find the breadth of rectangular
park.

Sol. Side of a square park = 36m
Area of the square park = (side)?
= 36 x 36
= 1296m*

Length of a rectangular park = 54m
Let breadth of the rectangular park = b
According o question,
Area of rectangular park = Area of square park

Sdxb = 1296
B 129{5:_

T 54

b = 24?}1

Hence breadth of rectangular park = 24m

EXample-5 : A wire is in the shape of a square of side 15 cm. If the wire is rebent into

a rectangle of length 16cm. Find its breadth. Which encloses more area, square or
rectangle ?

Sol. Side of square = 15 em
Perimeter of square = 4 x side

=415

= 60 cm

Length of rectangle = 16 cm
Let breadth of rectangle = b om
Perimeter of rectangle = 2 (I + &)
=2(16+b)cm
According to question,
Perimeter of square = Perimeter of rectangle
60 = 2(16+b)
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60
? = lb+b
la+ b = 30
b =30-16
b = ldem

Breadth of rectangle = 14cm
Area of square = (side)?
= 1A x13
= 225cm?
Area of Rectangle = Length x Breadth
= lbx 14
= 224 cm?

Square encloses more area

EXample-6 : A door of dimensions 3m x 2m is fitted in a wall. The
length of the wall is 8m and the breadth is Sm. Find the cost of painting
the wall, if the rate of painting is T25 per m>.

Sol. Length of wall = 8m H

Breadth of wall = 5m
Area of wall = Length x Breadth
=8xJ
= 40m*
Area of door = 3m % 2m
= ﬁmz
Now area of wall for painting = Area of wall including door — Area of door
=40-6
= 34m*
Cost of painting 1m?® of wall = T 25
Cost of painting 3dm?® of wall = 34 x 25
= T 850

EXample-7 : Find the perimeter and area of the given figure.

-+ Gcm

A 3N - Icim 3

2em Zem

£

Yem *



Sol.

| ]
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Iem
\W a7
T #l-Scm-plrr
= 3em P
B
el
\ wm
AB = DC
AB = DE+EF +FC
9=3+EF+3
9 =6+EF
EF = 3cmi

We obtain the rectangles ABCD, JKLM and a square EFHE
Area of the figure = Area of rectangle ABCD + Area of rectangle JKLM
+ Area of square EFHG
= (9 x 2jem? + (6 % yem?* + (3 % 3em?
= (18 + 12 + 9)em?
= 39cm?
Perimeter of the given figure = MI + JG + GE + DE + DA + AB + BC
+ CF + FH + HK + KL + ML
=2+4+154+34+34+24+9+2+3+3+15+24+6

= 38cm

:-I EXERCISE - 111 _
T

Find the perimeter and the area of a rectangle having

(i) Length =28cm, Breadth = 15cm

(if) Length = 9.4cm Breadth = 2.5cm

Find the perimeter and the area of a square whose side measures

(i} 29cm

(il 83cm

The perimeter of a square park is 148m. Find its area.

The area of a rectangle is 580cm?, Iis length is 29¢m. Find its breadth and also, the perimeter.

A wire is in the shape of a rectangle. Its length is 48cm and breadth is 32¢m. If the same
wire is rebent into the shape of a square, what will be the measure of each side. Also, find
which shape encloses more area and by how much ?
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The area of a square park is the same as that of a rectangular park. If the side of the square
park is 75 and the length of the rectangular park is 125m, find the breadth of the rectangular
park. Also, find the perimeter of rectangular park.

A door of length 2.5m and breadth 1.5m is fitted in a wall. The length of wall is 9 and
breadth is 6. Find the cost of painting the wall, if the rate of painting the wall is ¥ 30

per m”,

Il

A door of dimensions 3m x 2w and a window of dimensions 2.5m x 1.5m is fitted in a wall
The length of the wall is 7.8m and breadth is 3.9m. Find the cost of painting the wall, if the
rate of painting the wall 15 T 25 per me.
Find the area and the perimeter of the following figures.

4 2um —p

>
T — M —

&
=
f

B

Hem

| Sem =

L3 |
—t el
g |

|- Scne

¥ 1

+ 1em

Multiple choice questions
(i) What is the area of a rectangle of dimensions 12cm x 10cm ?

(@) 44cm? (h)  120cm?
(c) 1200cm? (d) 1440cm?
(if) Find the breadth of a rectangle whose length is 12c¢m and perimeter is 36cm.
{ay Gecm By 3cm
(¢}  Y9cm (d@y 12cm
(iii) Tf each side of a square is 1m then its area is ?
(a)  10cm? (b)  100cm?
(c)  1000cm?* (d)  10000cH?
(iv) Find the area of a square whose perimeter is 96cm.
() 576cm® (b) 626cm?

(c) 726cm? (d) T48cm?
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(v) The area of a rectangular sheet is 500cm?. If the length of the sheet is 25cm, what is

its breadih ?
(@)  30cm (b)  40cm
(c) Z0cm (d) 25cm

(vi} What happens to the area of a square, if its side is doubled ?
(a) The area becomes 4 times, the area of original square.

1
(4) The area becomes — times, the area of original square.

4

(¢) The are becomes 16 times, the area of orignal square.

(d) The area becomes — times, the area of original squre.

6

TRIANGLES AS PARTS OF A RECTANGLE

Consider a rectangle ABCD of length 10c¢m and breadth
Gem. Now, if we draw a diagonal of the rectangle ; Tt divides
the rectangle into two triangles and sum of the area of two
triangles is equal to the area of rectangle.

i.e; Area of AABD + Area of ABCD = Area of Rectangle
ABCD

o e

Area of each tmangle =

% 10%6

B3 = b3 —

= 30cm?

On the other hand if we divide the rectangle into 4 tniangles,
then also the result is same ie. sum of area of triangles is equal to
the area of rectangle.

Let a Square ABCD of side 6cm is divided into four triangles
as shown in the figure. Then

Area of AAOB + Area of ABOC + Area of ACOD + area of
ADOA = Area of square ABCD

o |

Area of each mangle = - % Area of square

% (Side)?

|-

% e 2
4x5x6—9m

» area of rectangle

» Length ® Breadih

Gem

B

Geim

Gem
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EXample-1 : Estimate the area of the following figures by counting unit squares.

(M (i)

Figure | Figure 2

Sol. (/) Infigure 1 no. of squares covered completely =70
Areaof 1 square = 1 sq. unit
Area of the figure = 70 5q. units.
(if) No. of squares covered completely =51
No. of squares covered half =6

1
No. of squares to be considered in lieu of half squares = 1 xh=3

No. of squares covered more than half =8

No. of squares to be considered in lieu of more than half =8
No. of squares covered less than half =9

No. of squares to be considered in lieu of less than half = ()
Total no. of squares to be considered =51 +3 + 8+ 0=062
Area of figure =62 square units approx.

EXample-2 ; In- the following figures find the area of AABC

{:_'} {if}
o C D Bom C
1Zem Bcm Bom
A 18cm B & R B
Sol. (i) Given, Lengih of rectangle = 18cm
Breadih of reciangle = 12cm

AC the diagonal of rectangle ABCD, divides it into two equal triangles, AABC and ACDA
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It

e ad | e e |

So, Area ol AABC % Area of Rectangle ABCD

% Length x Breadth

= EK[SK[E

= 108cm?
(i) Given, side of a square = Bem.
AC, the diagonal of square ABCD, divides itinto two equal triangles, AABC and ACDA
1
So. Areaof AABC = 5 x Area of square ABCD
i i
7 % (Side)
I
= X BRB
= 32 cm?
GENERALISING FOR OTHER CONGRUENT PARTS OF RECTANGLES
A rectangle of length 9¢m and breadth 7om is divided into two parts, congruent to each other.

1
Area of each congruent parl = 7% Area of Rectangle ABCD
D 3cm fem C

|
2 % Length x Breadth

1 Tom
= Ex‘:"-‘x?

e 2
= 3L.5cm A fem Jem B

AREA OF PARALLELOGRAM
A quadrilateral in which each pair of opposite sides

is parallel and equal is called a parallelogram. In the figure,

we see that the length of the rectangle DNMC is equal to :
the base of parallelogramn ABCD and the breadth of the f /

rectangle is equal to the height of parallelogram. f 7
Area of parallelogram = Area of Rectangle /

Area of parallelogram = Length x Breadth / ,.-’f

Area of parallelogram = Base % height A N B [M

From above, we also have the following relatioship
Area of parallelogram

Base =

Height
[Length of Rectangle = Base of Parallelogram

Arca of parallclogrim | o S oFRectanplo =teishbof Barillslogran]

Base

or Height =
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EXample-3 : Find the area of the following parallelogram.
D

y :
/ / E
/ if“;'lTI
[0/
i E Scm B
Sol. Given, Base of parallelogram = 9cm
Heightof parallelogram = 6cm
Area of parallelogram = Base x height
=9x%6
= S54emt

EXample-4 : Find the height of parallelogram, if the area of parallelogram is 42¢m® and
base is 6cm.
Sol. Given. Base of parallelogram = 6cm
Areaof Parallelogram = 42cm?
Base x height = 42

fixheight = 42
g
6
height = Tom

Heightof parallelogram = 7em
AREA OF A TRIANGLE

A closed plane figure made by joining three line segments is called a triangle.

(i} Inascalene triangle all the three sides have different lengths. If base and cormresponding
altimude are given.

A
S
U
J'I’ | \‘x_\
;’I I Altitude \“x\
¥ | =
£ 1 s ™)
B Hase C
1 A
Then area of A= 3 % (base x height) sq. units ‘\\\
(if) In aright angled triangle, the side opposite 1o the right angle ™
is called the hypotenuse, the adjacent gides 1o right angle are \“\\
called legs. N
) _ 1 X _ ey
The area of right angled triangle = 3 % (base x height) sq unit. [ \\:‘
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EXample-5 : Find the area of following triangles.

(1) ]

(i)

C
C B L
s ., e
"'Ir.r . Kx r\‘h“‘ﬂ
/f : \“\\ 1 N A\ g "%
‘,ff FSem %% T K“‘x 'ﬁu:rni \ e
g 1 h I
Iff - \\ | ) N :“___\ \x
A Scm B A S_Lm B N A 13em B
Sol. () Given. Bascof riangle = 8cm
Heightof triangle = Scm
1
Areaoftriangle = 5 » base » height
I
= E HEXRS
= 20em?
(if) InACAB, AB = AC
AB = B.dcm
AC = Bdcm
1
Areaof triangle = 3 # base % heighi
: 8.4 x84
= —uB4xs.
2
= 35.28cm?.
(711} Base of triangle = 13 cm
Height of tnangle = 6 cm
|
Area of triangle = 2 % base x height

1
Exlax{i

39 em®,

EXample-6 : Area of a right angled triangle is 108cm?, if length of one leg is 9¢m. Find

the length of other leg.
Sol. Let ABC be the iriangle right angled at B A
LetBC = 9em
AB =?
Area of Triangle = 108cm?
5 X Base x height = 108
—
~ %9 x height = 108 B C

2
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_ 108x2
- 9
height = 24cm
EXample-7 : In AABC, BC = 5cm AN = 6em and AB = 8cm find
i) Areaof AABC (i) Length of CM
Sol. In AABC, BC =5¢cm AN = 6cm
1
Areaof triangle ABC = - xBase xheight ,}",*
1 s
= = XBOX® AN " i |
2 Sum /”f :6
i M«/ ;. : o
ZEXSXﬁ f},fv\_ IIH"J :
P 14 / |
— |5t"m1 "/f Y f :
(i) In AABC, AB = 8cm B Sem e N
CM =7
1
Area of triangle = 5 % base x height
1
5= E » AB x CM
1
5= 3 X & x CM
15 =4xCM
CM E
= 3
CM = 3.75cm

EXample-8 : AABC is right angled at A as shown in figure. AD is prependicular to

BC.If AB = 6em, BC = 10cm and AC = 8cm. Find area of AABC. Also, lind the length of

AD.
A

f’?hu\“«x
l’-u:1:| / i e 9 “ﬁim
. N
B D Ifem C

Sol. Given AABC is right angled at A, AB = 6cm, BC = 10cm and AC = 8cm.
On taking AC as a base and AB as height we get

1
Area of AABC = - x Base % height
2 AC x AB 2 Bx6
= 5 XACx =5 x8x
= 2dcm?
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Also, AD is prependicular to BC
Now, on taking BC as base and AD as height, We get

1
Area of AABC = E % BC x AD

1
24 = - w10 x AD

2
4 =5xAD
24
AD = = =4 8cm.
.;sf .
<= EXERCISE - 11.2__
= ‘ =
Estimate the area of the following figures by counting unit squares.
(1) (i)
o ~ >
~ ;
-\1.
'\.\\
In the following figures find the area of
(i) AABC (it) ACOD
o C D ficm C
Hem ficim hem
(s}
A 15cm B A fem B

Find the area of following parallelograms.
(i) (i)

A et L=

Gem B
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Find the value of x in the following parallelograms

() D ¢ (i) D c
¥ |
Y :
é?éh:?um i
A ?‘“~~,9cm :""‘n‘ X dem
| H"--,‘H , Bgm H"'-u,_‘_
o1 2 - |
A ¥ B A 15cm ]

The adjacent sides of a parallelogram are 28c¢m and 45cm and the altitude on longer side is
18cm. Find the area of parallelogram.

ABCD is a parallelogram given in figure. DN and DM are the altitudes on side AB and CB

respectively. If area of the the parallelogram is 1225¢m?, AB = 35¢m and CB = 25¢m, find
DN and DM.

r
[
i
f
i
F
'
'
¥

e,

=

S pmmnmne =
\

A

Find the area of the following wiangles

0 A ] A

/ i ’\_.>"."<m Yem \\

Find the value of x in the fullﬂwin_g uian_gles.

(i) & (i)
A
=
nﬁf‘ 153cm 53/ Xﬁ
"r”,,H _’, ‘-@3
_— %
A /K‘-’f‘?‘?’““n )
y e, £ “\
B Bom L& B C
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9. ABCD is a square, M is a point on AB such that AM = 9¢rr and area of ADAM is 17 1Lem?.
What is the area of the square 7

=
ir

10. AABC isright angled at A as shown in figure. AD is prependicular to BC, if AB =9¢m, BC
= 15¢m and AC = | 2¢m. Find the area of AABC, also find the length of AD,

Pz

P

,-"’ . M\“M\H 12cm

'-}cm/ - \H\\
[ N
B D 1 5cm C

11. AABC is isosceles with AB = AC = 9¢m, BC = 12cm and the height AD from A to BC is
4.5cm. Find the area of AABC. What will be the height from B to AC i.e BN ?

12. Multiple choice questions :-

(z)

{if)

(iff)

(iv)

Find the height of a parallelogram whose avea is 246¢cm® and base is 20cm.
(@) 1.23cm? (b)  13.2cm*
(c) 123cm? (d) 1.32cm?

One of the side and the corresponding height of a parallelogram are 7em and 3.5¢m
respectively. Find the area of the parallelogram.

(@ 2lem? By 245cm?

(¢) 21.5cm® (d) 24em?

The height of a triangle whose base is 13cm and area is 65cm* is.
() 12cm Py 15cm

(c) 10cm (d) 20cm

Find the area of an isosceles right angled miangle, whose equal sides are of length
40cm each.

(@)  400cm? (B)  200cm?

(c)  600cm? (d)  800cm?
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(v) Ifthe sides of a parallelogram are increased to twice of its original length, how much will be
the perimeter of the new parallelogran.

(@) 1.5 times () 2times
(¢) 3 times (d) 4 tmes
(vi} Tnaright angled triangle one leg is double the other and area is 64¢m? find the smaller
lep.
(a) Bem By l6cm
() 24cm (dy 32cm

CIRCLE

A circle is a simple closed curve consisting of all those points in a plane each of which is at
a constant distance from a fixed point O inside it. Let this constant distance be r.

. The fixed point O is called the centre of the circle.
. Line segment joiming any point on the circle to 1ts centre 1s called the radius of the Circle.

It 15 denoted by r. s i
\
f/ / \
\ 0
X /
\\x______ j}/’

* A line segment joining any two poinis of a circle is called the chord of the circle.
. A chord passing through the cenire of the circle is known as the diameter of circle. It is

denoted by d. ———
2N

L hord
\‘

o li Chameter

\ /’/

Circumference of circle : The perimeter of a circle is called its circumference.

Circumference of a circle = Measure of the boundary of a circle.

To measure the boundary of a circle, we can put a piece of thread along its boundary and
then straighten it to measure its length as shown in figure.

7\

l ' A

/

\
N

—e
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LAB ACTIVITY TO FIND THE VALUE OF Pi (m) AND FORMULA OF CIRCUMFERENCE
Aim : To find the value of Pi (7)
Material required : (i) Paper (if) Thread (ii7) Scissors (iv) Geometry box
Method : Draw six circles of different radii say lcm, 2cm, 3cm., 4cm, Scm and 6cm. Measure their
circumference using thread. Now straighten the thread and measure its length.

Sr. No Radius Diameter Circumference incm Value of 7t
. : . - o i
(inem) (new) | (ieolengthofthread) | =0
1 1 2 6.3 3.15
2 2 4 12.5 3125
3 3 6 18.8 2133
4 4 8 25.1 3.14
5 3 10 314 3.14
] §] 12 376 3.133

From the above table we observe that the ratio of circurnference to its diameter is constant and
denoted by pi (). The approximated value wis 3.14
From the above activity, we conclude that
Circumference

n =

Diameter
C
TS
C=mnd
C =m(2r) [-- Diameter is double the radius of circle]
Co=21nr
circumterence of circle = 21r
circumference of semi circle = ]E X 2nr=nr

EXample-1: Find the circumference of circle whose diameter is 12cm (Take 1t = 3.14)

Sol. Diameter of circled = 12cm
circumference of circle = md
=3.14x12
= 37.68cm
22
EXample-2 : Circumference of circle is 88 ¢m find the radius of circle (Taken = 7 )
Sol. Circumference of circle = 88 cm
2nr = 88

2 E = 38
-XT woro=
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BE=T
Rl
r= ldcm

EXample-3 : A circular disc of diameter 28cm is divided into two parts. What is the

perimeter of each semi circular disc ? - f—-\\
Sol. Diameter of circular disc = 28cm / /\ / i1
||l |

Radius of circular disc = l4cm R | .
Circumference of semicircle = Tt ¥ \\ )

Perimeter of semi circular dise = Circumference of gemi circle + length of diameter
= 44 + 28
= T2cm

EXample-4 : A gardener wants to fence a circular garden of diameter 28m. Find the
length of harbed wire il he makes 2 rounds of fence.

Sol. Diameter of circular garden = 28m
Circumference of garden = nd
22
=5 % 28
= 88m

Length of barbed wire needed to make one round of fence = 88m
Length of barbed wire needed 10 make two round of fence = 88 x 2 = 176m

LAB ACTIVITY TO FIND AREA OF CIRCLE

Aim : To find the area of circle.

Material required : (f) wool of different colours (i) scissor (iii) Fevicol (iv) coloured
pens (V) geometery box

Method : Draw a circle of any radius. Fill up this circle with concentric circles with the
help of wool. Without leaving any gap from the centre O cut off all the pieces of woaol along ON
and now arrange them starting from the outermost circular piece (as shown in figure). It will take

the shape of a triangle whose base is equal to the circumnference of the outermost circle and
height is equal to the radius of the circle.

2mr
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Base of Triangle = 2 mr
heightof riangle = r
1
Areaoftriangle = 3 xbase xheight
=3 X2IMrXr

Arcaof triangle = /% sq. unit
Hence areaof circle = 12 sq. unit

: 22
EXample-5 : Find the area of circle whose radius is 21cm (Take 7t = 3 )

Sol. Radiusofcircle = 2lem
Areaofcircle = mr?
22
i 7 w2l %21
= 1386 cm?*

EXample-6 : Find the area of circle whose circumference is 88cm.

Sol. Circumference of circle = 88cm
2nr = 88
Tr = =
2
1;_2 ®r=44
Hx7
"E o »
r= ldcm
Then Arcaof circle = mr?
22
—. ? X 1l4x 14
= 616cm?

EXample-7 : From a square sheet of side 15 cm a circular sheet of radius 7cm is removed.

22
Find the area of remaining sheet (Take =~ ) 2 £
Sol, Side of square sheet = 15¢m /’ o
Area of square sheet = (side)* / / \
= 15% 15 T sl
= 225 cm? ‘-\ /
Radius of removed circle = Tem S
Areaofremovedcircle = nr?
A 15cm B
22
= _?_ o " 8

= 154cm?
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Area of Remaining sheet = Area of square sheet — Area of removed circular sheet

= 225 — 154
= Tlemd
=2 EXERCISE - 11.3 |
-

Find the circumference of circle whose

(1 Radius(r)=2lcm (if) Radius (r)=3.5cm

(iffy Diameter = 84cm

If the circurnference of a circular sheet 1s 176, And 1ts radius,

A circular dige of diameter 8. 4cm s divided into two parts what is the perimeter of each semicircular
part ?

Find the area of the circle having

(i) Radius r=49cm () Radiusr=2.8cm

(ifi) Diameter =4.2cm

A gardener wants to fence a circular garden of radius 13m. Find the length of wire, if he

makes three rounds of fence. Also, find the cost of wire if it cosis T 5 per meter (Take 1 =
3.14)

Which of the following has larger area and by how much ?

{«) Rectangle with length 15cri and breadth 3.4em

(b) Circle of diameter 5.6cm.

From arectangular sheet of length 15cm and breadth 1 2cm a circle of radius 3.5¢m is removed.
Find the area of reinaining sheet.

From a circular sheet of radius 7eme, a circle of radius 2. 1os is removed. find the area of remaining
sheet.

Simeep took a wire of length 88¢m and bent it into the shape of a circle, find the radius and area
of the circle. If the same wire is bent into a square, what will be the side of the square? Which
figure encloses more area ?

A garden is 120m long and 85m broad. Inside the garden, there is a circular pit of diameter
14m. Find the cost of planting the remaining part of the garden at the rate of ¥5.50 per
s(uare meter.

In the figure PQ = QR and PR = 56cm. The radius of inscribed circle is 7om. Q is centre of semi
circle. What is the area of shaded region 7

The moinute hand of a circular clock is | 8em long. How far does the tip of minute hand move in
one hour ?
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13. Multiple choice questions :-
(i  The circumference of a circle of diameier 10cm is

() 3l.dcm (b)Y 3.14cm
{e) 3ldcm (dy 354cm
(it} The circomference of a circle with radiug 1demis
(a) 88em (b)Y ddem
(c) 22cm (d) 85cm
(iff) What is the area of the circle of radius Tem ?
(@) 49cm (b) 22cm*
() 154em? (dy 308cm?
(iv) Find the diameter of a circle whose areais | 54cm?.
(a) 4dem (h) 6cm
(e ldem (dy 12cm
(v} Acircle has area 100 times the area of another circle. What is the ratio of their cirumferences
"
gy 10:1 B 1:10
() 1:1 {dy 2:1
(vi} Diameter of a circular garden is 9.8cm. Which of the following is its area ?
(@) 75.46¢cm? (by 76.46cm*
(¢) T74.4cm?* (d) 76.4cm*
Conversion of umits :-
Lenght units Area Units
lem = 10w | em?=(10 % 10) mm* = 100 rom?
ldm = 10cm | dm?= (10 % 10) cm? = 100 cm?
Im = 10dm 1 m? =010 10) dm?= 100 dm?
Im = |00cm 1 m?= (100 x 100} em? = 10000 ¢cm?
1 dam = 10m | dam?® = (10 x 10} m? = 100 m?
1hm=100m 1 hm? = (100 x 100) m? = 10000 m*
lkm = 1000w | km? = (1000 » 1000) m? = 1000000 m*
1 are = 100 m*
1 hectare = 10000 m?

AREA OF PATHS, CROSS ROADS AND BORDERS

G
EXample-1: A retangular garden is 115m long and 52m | 15— e C] Z
hroad. A path of uniform width of 8m has to be constructed |
around it, on its outside. Find the cost of gravelling the path 32m
at 10.50 per m?*, s al/
Im L
Sol. Let ABCD represents the rectangular garden and the shaded A

region represents the path of width 8m around the garden. E — S— F
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Length of rectangular garden /= 115m
Breadth of rectangular gardend = 52m
Area of rectangular garden ABCD = (115 x 52)m?
= 5980m?*
Length of rectangular garden including path = 1 15m + (8m + 8m) = 13 lm
Breadth of rectangular garden including path = 32m + (8m + 8m) = 68m
Areaof garden including path = (131 x 68) m? = 8008 m?
Areaof path = Areaof garden including path— Area of garden
Areaof path = (8908 — 53980)m*
= 2928m*
Costof gravelling Im? of path=% 10.50
Cost of gravelling 2928m? of path=2928 x 10.50
= ¥ 30744

n

EXample-2 : A path of 7m wide runs along inside a square park of side 114m. Find the

area of the path. Also, find the cost of cementing it at the rate of 7225 per 15m*
Sol. Let ABCD be the square park of side 114m and the shaded region represents the path 7m
wide
EF = l4m-(T+Tm 2___Jm _  C
o L
~ T0hy i
Area of square park ABCD = (Side)? :
= 114 x 114 / _._||--1-TI1
= 12996m?
Area of EFGH = (Side)? ;
= 100 % 100 B s e
Area of square park ABCD — Area of EFG1I
= (12996 — 10000) m*
= 2996m*
Cost of cementing 15mf = 3225
25
15

Area of path

Cost of cementing 1m?

225
Cost of cementing 2996m?* = 15 % 2096

= 44940

EXample-3 : A School ground is 180m long and 90m wide. An area of 90m x 90m is

kept for morning assembly. In the remaining portion there is 5m wide path parallel to its
width and parallel to its remaining length (as shown in figure). The remaining area is
covered by grass. Find the area covered by grass.
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Sal. Area of school ground = 180m x 90m

= 16200 m?
Area kept for morning assembly =90 x 90

= 8100 m?

Area of path parallel to width of ground =90 % 5
= 450 m?

Area of path parallel to remaining length of ground =90 % 5 =450 m?
Areacommon tobothparths = 5x 5
= 25”‘]‘1
Total area covered by path = (450 + 450 - 25)

= §75m?

Area of ground - (Area kept for morning

assembly + area covered by paths)

= 16200 - (8100 + 875)

= 16200 — 8975

= 7225m?

Area covered by grass

EXample-4 : Two crossroads each of width 6m, runs at right angle through the centre of

rectangular park of length 75m and breadth 50m and parallel to its sides. Find the area of

roads. Also find the cost of constructing the roads D P S o

at the rate of T120 per m®. A :

Sol. ABCD represent the rectangular park of length AB
= 75m and breadth BC = 50m. Area of shaded
portion i.e, area of rectangle EFGH and POQRS Ml
represent Lthe area of cross roads, but the areaof 50m | o, 5 o
square KLMN is taken twice, So it will be I
subtracted \
Now EF = 75m, FG = 6m, PQ = 50m. QR = 6m. oy
KL = 6m. Area covered by road = Area of ¥ :
rectangle EFGH + area of rectangle PQRS —
Area of square KLMN

-G
Lt

AT
e
bt

|

= (EF x FG) + (PQ x QR) — (KL)2
= (75 % 6) + (50 X 6) — (6 X 6)
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= 450 + 300 - 36
= T14m?
Cost of constructing lm® of road=% 120
Cost of constructing 7 14m? of road=714 x 120
= T 85680
Hence, the cost of constructing the road is T 85680

2T EXERCISE - 114
A

A rectangular park is 80mi long and 65 wide. A path of 5 width is constructed outside the
park. Find the area of path.

A rectangular garden is 110m long and 72m broad. A path of uniform width 8m has to be

constructed around it. Find the cost of gravelling the path a1 T11.50 per m?.

A room is 12m long and 8m broad. Tt is surrounded by a verandah, which is 3m wide all

around it. Find the cost of flooring the verandah with marble at ¥275 per m?.

A sheet of paper measures 30cm % 24em. A strip of 4om width is cut from it, all around.

Find the area of remaining sheet and also the area of cut out strip.

A path of 2m wide 15 built along the border inside a square garden of side 40m. Find

{i} The Area of path.

(it} The cost of planting grass in the remaining portion of the garden at the rate of 350
per m*,

A nursery school play ground is 150m long and 75m wide. A portion of 75m x 75m is kept

for see-saw slides and other park equipments. In the remaining portion 3s wide path parallel

to its width and parallel to remaing length (as shown in fig), The remaining area is covered

by grass. Find the area covered by grass.

D 3 m C
YYYY VY Y e—T5 ji—p
VY VYV VYL
VY Y ¥V VY
3 m PSRN T5m
AAARAAAL
AANAANAANLE
AAAAAAALES

,ﬁ.i—]ﬁﬂm—h B

Two cross roads each of width 8 cut at right angle through the centre of a rectangular
park of length 480m and breadth 250m and parallel to its sides. Find the area of roads.
Algo. find the area of park excluding cross roads.

In a rectangular field of length 92m and breadth 70, two roads are constructed which are
parallel to the sides and cut each other at right angles through the centre of field. If the
width of each road is 4m, find.

(1) The area covered by roads.

(if) The cost of construciing the roads at the rate of T150 per m>.
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9.  Findthe area of shaded region in cach of the following figures.
(7) (i)

A
A T D 2:5m C
i | s o, 5
{‘P = Q: - o ’ st ----.n-_.-\.--.--\.--.-.u--é:-..-- e
i = [ AR [ A, AL 40m
LA o) | Ty N
e T — 15 | 3
eyl T ———— it . !
s -
e P A B0m = B
A8 Rp 7
> Faf i o~ 7 # o o I "‘. "".
A A A A L rc. __.-f_.r':_.-. /
P A A P
# _,.-/_. o, o ? ¢ g o :'"__.-
C D

WHAT HAVE WE DISCUSSED ?
1.  Forrectangle and sguare
(1 Perimeter of a rectangle = 2 (Length + Breadth) umits
(i) Areaof arectangle = (Length x Breadth) sq. units
Area Area
(iffy Length= Breadth and Breadth= Lengih
(iv) Perimeter of a square = (4 x side) unifs
(v) Areaof asquare = (side)” squnits

(vi} Sideof asquare=  Areq units
2. Fora parallelogram

() Areaof aparallelogram = (Base x Height) sq. units

Area of parallelogram Area of parallelogram

(i) Base= Height and Height =

Base
3.  Foratriangle

() Areaofairiangle= ,]—} ¥ (base % height) sq. units
4. Foracirde )

() Circumference of a circle = n d unit or 2 7t r units

(ify  Areaof a circle = m7* 5q. units.

LEARNING OUTCOMES

After completion of the chapter the students are now be able to :
1. Differentiate between perimeter and area of plane figures.
2. Find out approximate arca of closed shapes by using unit square grid/graph sheet.
3

. Calculate the perimeter and area of plane figures viz. square, rectangle, triangle,
parallelogram.

Find the circumference and area of circle using formulae.
Convert various units of area and perimeter, wherever necessary.
Apply the formulae learnt to solve the problems related to their day 1o day life.

&

&




I

Sl = T

R S S

Perimetar and Area 219

EXERCISE 11.1
(i} 86cm; 420cm?® (i)  23.8cm ; 23.5cm®
(i)  1l6em : 841lcm? (i) 33.2¢m ; 68.89cm?®
1369m* 4. 20cm ; 98cm
40cm ; Square encloses more area ; 64cm®
45m ; 340m 7. T1507.50 8. ¥516.75
({) 38cm; 52em? (i) 29cm ; 19.5cm?
M b (i) a (iif)
(ivl a (v ¢ (vi) a
[ EXERCIETLY |
(it 135 sq. units approx. (iiy 114 sq. units approx.
(N 60cm? (i) 9cm?
({)  Sdcm® (i) 54.6cm?
iy 7.2cm (iiy  10em
8 10cm?* 6. 35cm;49%cm
(i) 16.8cm? (i) 27cm?
(Y Gom (Iy 17 5cm
324cm?* 10. Sdcm® ; T.2em
27cm? ; 6em
() ¢ iy b (i) c
(iv) d () b (vi) a
EXERCISE 11.3
(i 132cm (iy 22cm (iify 264cm
28m 3. 21.6om
({)  T546cm* (i) 24.64cm* (i) 13.86cm?
282.6 m; T1413 6. Rectangle has more area ; 56.36¢m’
141.5¢m? 8. 140.14cm?
Ldem : 6160m*: 220m ; cirele encloges more area 10. Z55253
462ch* 12, 113.14cm
By a (i) a (iii} c

(v ¢ v} a (v} a
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1550m°
352cm® ; 368cm?
5184m?

() 632m?

() 156m*

EXERCISE 11.4
2. 36432
5. (1) 30dmt

7. 53776m? ; 114224m°
(i) T94800
(i) 410m?

.

3.
(ir)
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42900
64800
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Algebraic Expressions

Objectives :-
In this chapter, you will learn :-
I. To identify terms related o algebra like constant, variable, terms, coefficient of terms.
2. To generate algebraic expression with one or two variables.
3. About addition and subtraction of algebraic expressions.
4. To find the value of an expression for a given value of variable.
5. To apply vour knowledge of algebraic expressions in your daily life.

OUR NATIONS' PRIDE

Bhaskaracharya was an Indian mathematician and astronomer.
He was born in Bijapur in Karnatka. His works represent a significant
contribution to mathematical and astronomical knowledge in the 12th
century. He has been called the great mathematican of medieval India.
His main work is divided into four parts called Lilavati, Bijaganita,
Grahganita and Goladhyaya. These four sections deal with Arithmetic,
Algebra, mathemaiics of the planets and sphere respectively. On 20
Nov. 1981, the Indian space research orgamisation launched the
Bhaskara IT satellite honouring the great mathemaltican and
astronomer.

A INTRODUCTION \

In class VI. you have already learnt about simple algebraic expressions like £+ 5, 2xr—y, 3x
+ 7%, 2y — 7 etc und we have seen the use of such expressions in forming words problems and
simple equations.

In this chapter, we shall learn more about algebraic expressions. We shall study “How are
Algebraic expressions formed™ Factors of a term, coefficient of a term, like and unlike terms,
types of polynomials. We shall learn to find the value of an expression for a particular value of
the variable.

Algebraic Expression : Before proceeding further let us revise some definition related to
algebraic expressions.
1.  Constant : Constant 15 a term that has a fixed value. Some examples of a constant are

-2
3,5,0,-7, 3 J3 ete.

. Infact every number is a constant,
221
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Variable : Varable is a term that does not have a fixed value. We use letters of enghsh
alphabets for variables. For example x, » 2, 5, 7 etc.

Let us assume any number less than 3. It may be —10, -7, -6, -3. -1, 0, 1, 2 and many maore.
Therefore, when we think any number less than 3. We observe that we do not have single
fixed number less than 3 we will write x < 3.

Where x may have varying value. Which is less than 3. .. x is variable.

Term : A term 18 a number (constant), a variable or a combination (Product or quotient) of
numbers and variables. For example

—3x Tm 5
7.y, 5b, xy, 2y ' g 7 S

Algebraic expressions : A combination of one or more terms, which are seperated by
addition, subtraction is called on Algebraic expression. For example. 4 4+ 10x, 5x— 7y, 3a +
7h, ax + by — ¢z etc,
Only (—) minus and {(+) plus signs seperate the terms, Where as the division and product do
not seperate the terms.
Factors @ The terms are made of the product of factors. For example the term 2xy of
expression 2xy + 77 has three factors 2, x and v and the term 7z has 7 and ‘2z’ two factors
and expression 2xy + 7z has two terms.
Coetlicient : Any of the factors of a term is called the coefficient of the product of all the
remaining factors. In particular, the constant part is called the “numerical coefficient” and
the remaiming part is called the "Literal coefficient” of term.
For example : Consider the expression.
3ty + Ty -8
In the term 3x’y Numerical coefficient = 3
Coefficient of v 322
Coefficient of x* = 3y
Coefficientof x = 3xy
Simlarly @ In the term Txy

Numerical coefficient = 7
Coefficientof x = Ty
Coefficientofy = Tx

EXample-1 : Write the terms, factors and numerical coefficient for the following

expressions.
(@) xy—-x h) 17xyv+3
(e} 30 x%yz + T0x d)  10m®n+3pg+17z
Sol. Algebraic Terms Factors Numerical
Expressiosn Coefficient
(@) o-x Xy Yy |
—x X -1
(&) 17xv+3 1 Txy 17.x.» 17
3 3 3
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(¢) 30xyz+ T0x 30 x%yz 30,x x y.z 30
70 x 70, x 70
(d) 10m?*n +3pg+ 17z 10mn 10, m, m, n 10
3pq 3P g 3
17z 17,z 17

Like Terms : The termas having same variable factors are called like terms. For example
3x%y and —Tx?y, 2xyz and Tayz, —3xtyz? and 2xyz? etc,

Note : Like term may have different numerical coefficient, but same literal coefficient.
Unlike terms : The terms having different variable factors are called unlike terms. For
example .xy? and xyz, x*y*z and xyz%, 352 and 3y? ete.
EXample-2 : Group the like terms.

(@) 2xy, 3x%, ~Tx, 3xyz and Txy
(@)  TxPyz, 3xiy?, Zxy?, —8xy?
Sol. (a) Terms having xy as variable Tactor 2xy, Txy.
2xy, Txy are like terms.
Terms having x2 as varibale factor are
32, ~Tx2
32, —7x? are like terms
() Terms having x*v? as variable factor are
Fxtyt, —Bxdyt
3x%y? and —8x%? are like terms.

EXample-3 : State whether the given pair of terms is of like or unlike term.

(@) 10 p’q and 10 pg*
(b) Txy? and —3xy?
Sol. (a) 10p°gand 10pg®

Variable coefficient in 10 p%q = p’g
Variable coefficient in 10 pg? = pg®
10p%g and 10pg* are unlike terms.

(b) Txo*and =32
Variable coefficient in 7xy? = xy?
Variable coefficient in —3xy?® = 12
Txy* and —3.2 are like terms.
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Number of Terms Name of Expression Examples
5 2
One Monomial X2y _3;_ = E-;—- etc
Two Binomial x+9 3x 2y
3xt-
Three Trinomial I+Y+L PG+
pg+r+f
Two or more Polynomial X, 3x 42y, pHg+z,
than two terms Pt

. Every binomial, every trinomial, is a polynomial.

EXample-4 : Classify the following algebraic expression as monomial, binomial or

frinomial

(¢) m*+nt

(@) xy+x-z (b) 16pgr
Sol. (a) Algebraic expression isxy +x—2
Number of terms = 3
- Itis atrinomial
(b)  Algebraic expression is 16 pgr
Number of terms = |
It is a monomial
(¢} Alpebraic expression is m® + nt
Number of terms =2
Ii 18 a binomial
x Iy

(d)  Algebraic expresions is — + 5

Number of terms =2
Tt 15 a4 binomial

7% 3y
2 Ts

Tree diagram : It 15 a diagrammatic way of representing terms and factors of an algebraic
expression. The terms and the factors of each terms of an algebraic expression can be shown by

a tree diagram as shown in the following examples.

EXample-5 : Identify the terms and their factors in the following expressions by tree

diagrams.
(@) Txy—3x*
b)) Iy + 2P -8
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Sol. (@) Given expression is Txy — 3a2

Tree diagram.
Xy - I —= Algebraic Expression
/N,
Txy e ¥ s
/ \ l \-f > Factors

3x ¥

(b} Given expression is 3xy + 2x% 22— 8¢

Tree diagram
Ixy+ 2v's — Bt — Algebraic Expression
: \ R
vy 27 ]BI
/ \1 /\/ b \w\ A \ > Factors
2y 3 8% -8 ¢

=] EXERCISE - 12.1

(Generate algebraic expressions for the following :

(i} The sum of g and b

(it) The number z multiplied by itself.

(i17) The product of x and y added Lo the product of m and n.

(iv) The quotient of p by 5 iy multiplied by g.

(v)  One half of 7 added to twice the number ¢.

(vi) Sum of squares of the numbers x and z.

(vii} Sum of the numbers x and z is subtracied from their product.
Separate constant terms and variable terms from the following.

Gy 2 72z __Ez
T g3 iyt
Whrite the terms and factors for each of the following algebraic expression.
(@) 2%+ 3 (b) 15¢%y + 32
(c) —Txyz? (@ 100pg + 10 pg®
(e} xy+ 3%y H  —Tiyz+ 302 2+ 202

Classity the following algebraic expression into monomial, binomial and trinomial.
(@) Tx+3y By 5+2
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()  ax+ by + et (@) 32y
(e} 1+4x 10
3. .7
(8 Zr+c4
Wrile numerical coeflicient of each of the following algebraic expression.
@ 2 ® oz
! 2y
@ Zxp d) -pq
(e) —Smn’?
State whether the given pairs of terms is of like or unlike terms.
7
(@) =3y, g7 (&) =32,-32x
{c) 3,1:2}' 3 33:_1—'2 (dy ld4mn®, 14mn2q
(e} 8pg.32pg* H 10,15
In the following algebraic expressions wrile the coefficient of
(@) =xinx®y (b) xyzin 1554z
() 3pg®in3pig® (d m?inm?+n?

(&) xyinx?yr+2x+3
Identify the terms and their factors in the following algebraic expressions by tree diagrams

(@) 12xy+7xd (b) p*q*+ 3mn® - pgr
3
€y 222y +xy2 +zy (df) Er“‘+ 2647 =19

Multiple Choice Questions :
(i)  Anexpression with only one term is called a

(a) Monomial (k) Binomial
(¢}  Trinomial {(d) MNone of these
(ii} The coefficientof xin 8 —x + yis
@) -1 () 1
() & d 0
(ifiiy Which of the following are like terms 7
(@) Tx 12y (B) 15, 12x
(&)  3xy,3x (d) 2y, —2vx
(iv) Terms are added to form
(a)  Expressions (b} Variables
(¢)  Constanis (d} Factors

ADDITION AND SUBTRACTION OF ALGEBRAIC EXPRESSIONS

Suppose, you have |5 apples and your brother has |2 apples, then how many Apples do

you both have together 7 The answer is simple 15 + 12 =27 Apples.

I we denote an apple by x then you have 15x and your brother has 12x which can be added

as 15x+ 12x=27x.
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Now again suppose vou have 12 pens and vour brother has 8 pencils can you add 12 pens
and 8 pencils. The answer is no. We can only say that we have |2 pens and 8 pencils,

Addition of like terms : The sum of two or more like terms is again the like termas whose
numerical coefficient is the sum of the numerical coefficient of the given terms.

For example : y+3y = (2+43)y=5y

Jx+ Tx+ 8x (3+7+8)x=18x
2ab + Sab + Tab (245 + Tab = 14ab

EXample-1: Add 3xy2, Txy?, -2xy?
Sol. Given terms are like terms.

Their coefficients are 3, 7 and -2 respectively.
3nv? + Tay? + (—2x09%)

]

= (3+7-2m*
= (10= 2y
= Bl
EXample-2 : Add 9xy, —3xy, —8xy, Sxy

Sol. Required sum = 9xy 4+ (-3xy) + (—8xy) + (5xv)
= (9-=3=R+5uy
= (9+5-3-8ny
= (14— 1)y
= 3xv

Addition of Algebraic expressions : To add algebraic expressions, we have to group like
terms and then carry out addition on them. This can be done by two methods.

(/) Horizontal Method : In this method, All expressions are written in a horizontal line and
then the terms are arranged in the group of like terms and then like terms are added.

(if)  Column method : In this method each expression is wrilten in a seperate row such that
there like terms are arranged one below the other in a column. Then the addition of terms
is done column wise.

EXample-3 : () Add the algebraic expressions 2x + 3y — 7z and 3x +dy + 82

Sol. Honzontal Method
(2x+3y-T2) + 3x + 4y + 82)
=2x+3y-Te+3x+4y+ 82
=2x+3x+3y+4y-Tz+ 82
=2+3)x+B+4y+(-7+8)z
=5x+Ty+z

Column Method : 2x+3y-Tz
3x+ 4y + 82

Sx+Ty+rz
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(fi) Add the algebraic expressions 5x + 7v — 2z, 3x + 3v + 8z and 7x + 2y - 3z
Sol. Horizontal method
(Sx+Ty—22)+ (3x+3y+82) + (Tx+ 2y —32)
=Sxr+3x+Tx+Tv+3vy+2y—2r+ 8237
=(5+3+Tx(T+3+2v+(-2+8-3)

=15x+ 12y + 3¢
Column Method : Sx+Ty—2z
Ix+3y+ 82
Tx+2y—-3z

15x+ 12y + 32

(iii) Add the algebraic expressions 3x” + Txy — 8z%x, 2x% — 3xy + 3zx, x* — 2xy + 52%
Sol. Horizontal method
(327 + Ty — B220) + (20 — 3y + 3250 + (2 — 2xy + 52%%)
=38+ 23+ P+ Ty -3y 2oy - B2 x+ 32 x + 52
=B+2+13+(7T-3-2y+(8+3+52x

=6 + 2y + 0z x
=62 + 2xy
Column Method 3 + Txy — §7x
2x® — 3xy + 3zix
+ 33— 2xy+ S7¢x
62> + 2xy + 0z%x

Subtraction of like terms : Subtraction of like terms can be done in a manner exactly
similar to that of integers. In other words change the sign of each term to be subrracted and then
add.

EXample-4 : Subtract (a) 3x! from 7x> (b)) =3 from 2xy?

Sol. (a) 7x*-3x=(7-3n? =4
®)  2xy* - (3xy%) = 20" + 3y
=(2+ 3’ =52
Subtraction of algebraic expression : Subtraction of algebraic expressions can be done
by two methods.

(i) Horizontal method : Change the sign of each term of the expression to be subtracted
and then add.

(if) Column Method : Write both expressions one below the other such that the expres-
sion to be subtracted comes in the second row and the like terms come one below the other.
Change the sign of every term of the expression in the second row and then add.
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EXample-5 : Subtract 15x% + 3xy from 20x* - 2y
Sol. Horizontal method
20 2% - 2ay — (15 % + 3xy)
= 2032 — 2xy — 1522 - 3xy
= 2032 — 15x2 — 2y — 3y
= (20 — 152 + (=2 By

=52
Column Method 2052 — 2xy
15x% + 3xy
5x% — Sxy

EXample-6 : Subtract 3¢> — b + 5¢ — 1 from 2a* + 3b% - 7¢ + 2

Sol. Hornzontal method
20+ 36 - TJe+2-(3a* - b* + 50— 1)
=20+ 30 -Te+2-3a* + b3 -5¢c+ 1
=22 -3@2 +3P + b -Tce-5¢c+2+1
=(2-Nat+ 3+ D +(-T-3e+(2+1)
=—qt+4b-12c+3
Column Method = 2a* +3b* - Tc+ 2
3a2 - b¥ 4501
-+ =+
- +4br - 12 ¢+ 3

EXample-7 :From the sum of 2x2 + 7x — 2 and 3x? — 8x + 7 Subtract 2¢% + x -1

Sol. We firstadd 2¢*+ Tx—-2and 3x* —8x+ 7
2%+ Tx—-2
3% - 8x+7

Sx¥— x+5§ (h

Now we subiract 2x? + x — | from sum (1)

Sxt—x+5
2l 4 x—1

- - 4
I -2x+6




L
L

e Bt

-

230 Mathematice - Vil

il IXERCISE - 12.2
o

Fill in the blanks :-
)  Sy+Ty=aaiia () dxy+2xy =i
(i) 1282 —Tat= .orererens (iv) Smni—3mnt=..onn.
Add the following algebraic expressions
(@)  3x*yd Txy® (b Tx, =3x, 2x
(c) 12p*q. 3p%q.-5p°g (d) 322,822 522,132
Add the following algebraic expressions.
(@) x+yvand 2x— 3y (b} Sa+7band 3a-2b
(€) 3m+2n Tm-8n 2m—-n (@) 3x2+2x—Tand 5x2—Txr+8

(e)  m?+2n? —p? —3m?+n? + 2p* and 4m® — 3n® + 5p?
N 3xy+ Tad = 293, 2xy + v* and 2x% + y*
Simplify the following algebraic expressions by combining like terms.
(@) —BSax+3xy+2xy—8ax
by 3m-—2n+5m—3m+ 8n
() 3pg—15¢2 -3 P+ 272 + 2Pm* - 5pq.
(d) 43 +T2-3x+2-2°-22+Tx-3
Subtract the algebraic expressions.
(@) —3x* from 7x* (b)  —3ab from [0ab
(c) a+hfroma-~h (d) 15m + 10n from 2m — 16n
(¢) 2x+8y—3zfrom —3x+2y+2
N 18m? + 302 — 2mn — 7 from 3m® - 2n° + 8mn — 8m + 4
What should be subtracted from [ — 2m + 5 to get 2] — 3m + 4n
What should be added to 3x* + 2xy —? to obtain x* — Txy + 3v4
Subtract 3@ + 2b* — 8ab + 8 from the sum of @ - b* + Tab + 3 and 2a” + 46> — 18ab + 7
How much 22 + 3xv + y2 is less than 232 + Sxy —
Multiple Choice Questions :
(i)  The algebraic expression for “Number 5 added to three times the product of numbers
m and ™ is.
(@) 5+ 3mn (b) 3+ 5mn
{c) (5+3)mn
(fi) The sum of algebraic expressions 3x+ 11 and 2x — 7 is

(@ S5x+4 (b)) x+4
(c) 5x-18

(iif) Subtraction of a + & from 2a + 35
(@) a+2b () —a-2b
() 3a+4b (d a+b

VALUE OF AN ALGEBRAIC EXPRESSION

The value of an Algebriac expression varies with the change in the value of variable forming

the expression. There are number of situation in which we need to find the value of an algebraic
expression such as when we want to check whether a particular value of variable satisfies a
given equation or not. The process of finding the value of an algebraic expression by replacing
the variable by their particular value is called substitution.



EXample-1: Find the value of the following expressions for x = 1

Sol.

EXample-2 : Find the value of the following expressions when p = -3

Sol.

EXample-3 :Find the value of the following expressions whena = -2,b =3

Sol.

Algebralc Expressions

(a)

(b)

(c)

(a)
(a)

(b)

(c}

()
(i)

(i)

(@ x+5 (B 3x=7 () Tx2-2x

x+5

Putting x = | inx + 5 we get
=145
=6

3x-7

Putting x = 1 in 3x — 7 we get
=3(1-7
=3-7
=4

Tx2 - 2x

Putting x = 1 in Tx® — 2x we gel
=T (1?2 -2(1)
= (1) -2 =7-2
=

pP=7 B 3P +p-2 ()  10p°— 100p>

Putting p = -3 in p* — 7 we get
=(-3)-7=9-7=2

3pt+p-2

Putting p = -3 in 3p* + p — 2 we get
=3(-3)2+(-3)-2=3(9)-3-2
=27-3-2
=27-5=22

10p° — 100p?

Putting p =3 in 10p° — 100p? we get
= 10(=3)° - (100) (-3)*
= 100 (=27} - 100 (9)
==2700 — 900
=-3600

a+b (i) a*+b* (i) 10a-8b (iv) a*+ 2ab +b°
a+b
Putting a =-2, b =3 ina + b we get
=+3=+1
at 4+ bt
Putting @ =-2, b= 3 ina® + b* we get
=(-2°+(3=4+9=13

23
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(fii) 10a—8b
Putting ¢ =-2, b =3 in 104 — 8b we get
=10(-2)-8(3)=-20-24=—44
(iv) a*+ 2ab+b*
Putting @ =-2, b =3 ina? + 2ab + b? we get
= (=2)*+2(=2) (3) + (3)*
=4-12+9
=13-12
=]

USING ALGEBRAIC EXPRESSIONS — FORMULA AND RULE
We have already learnt some roles and formulas in mathematics. Here we shall see that

these rules and formula can be written in 4 concise and general form using algebraic expres-

sions.

Perimeter formula :

({)  To find the perimeter of an equilateral triangle if we denote the length of the side of the
equilateral triangle by /. Then the perimeter of the equilateral triangle = 3.

(i) Tofind the perimeter of rectangle we use the algebraic expression 2(f + b) where [ and b are
lengih and breadth of a rectangle.

{(iii) To find the perimeter of a square we use the algebraic expression 4s, Where *s’ is the side
of square.

Aren Formula :

(i)  Tf length of side of a square is ‘s". Then area of square = 52,

(#i) 1718 the length and b is the breadth of a rectangle. Then area of rectangle =[x b
Once a formula i.e the algebraic expression for a given quantity is known. Then we can
compute the value of the quantity according to requirement.

For example : If the length of a rectangle is 4 unit and breadth is 6 unit. Then perimeter of

rectangle is.

2(4 + 6) = 2(10) = 20 unit
Arca of rectangle = 4 x 6 =24 sg. unit
Rules for numbers :
1. If » is any natoral number then its successor is n + 1. We can check this for any natural
number. For example. If n = 15, Then n + 1 = 15 + 1 = 16 which is succesor of 15.
2. Tf pis any natural number, then 2n is always an even number and 2n—1 is an odd number
for example if n = 3.

2n 2 (3) = 6 is an even number
2r-1 UF) - 1=6-1=>751s an odd number
3.  Ifmis an odd number r? is also an odd number and if # is an even number n? is also an even
number for example.
Hn=>5
n?=5"=3% 5% 35=125is an odd number
Tn=4
nd =43 =4 % 4 % 4 = 64 is an even number
Take some matchsticks, Tooth picks or pieces of straw | ‘ | | ‘
cut into smaller pieces of equal length. Join them in patierns ' El \
as show 1n given figure. | ‘ | | |
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It consist of the repetition of the letter H made from 5 hine segments. As we note that the
number of letters (H) formed and the number of the line segment required to form these letters.
We get the following table.

Number of letters formed Number of line segments required
| 5
2 8
3 11
4 14

.e. Il n 15 the number of letter, then the algebraic expression to represent the number of
required line segments is 3n + 2.

You may verify this by taking different values for n, such thatn= 1,2, 3, ..., . 50 O,

For example : Tf the number of letter formed is 3. then the number of line segment re-
quired is 3n+2=35)+2=15+ 2 =17 as seen from figure.
Pattern of shapes of Rectangles :

In consist of the repetition of the shapes |_ _| made from 6 line segment. We note that

number of shapes of rectangle formed and number of line segment required to form the shapes
we get the following iable,

Number of shapes formed Number of line segments required
1 6
2 11
3 16
4 21

i.e. 1f nis the number of shapes, then the algebraic expression to represent the number of
required line segment 5n + 1.

For example, il the number of shapes formed 18 3 than the number of line segment required
i8 5(3) + 1 =15 + | = 16 as seen [rom figure

Pattern in Geometry : Here we are going to check the number of diagonals from one
veriex in a simple closed polygon. Take a quadrilateral, a pentagen. a hexagon anda
heptagon.

Number of diagonals from one vertex of a quadrelateral = |

Number of diagonals from one vertex of a peniagon = 2

Number of diagonals from one vertex of a hexagon =3

Number of diagonals from one vertex of a heplagon =4
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We observe that number of diagonals, we can draw from one vertex of a polygon of ‘»n’

sides is (1 — 3) check it for octagon. By drawing figure check what is the number of diagonals for
a miangle.

For example, If a polygon has 12 sides i.e n = 12 then the number of diagonals, we can

draw from one vertex=n-3=12-3=9

:.I EXERCISE - 12.3 |
= g

1. Fill in the Table by substituting the values in the given expressions.
Expression Value of the expression for
x=1 =-2 x=3 x=10
H 3x+7
(i) x*-2¢+3
(iif) 8x?—3x%
(iv) —10x% + 20x
2. Ifa=1, b=-2ind the value of given expressions
i a*-b
(i) a+2ab-b
(i) a*b+ 2ab*+5
3. Simplify the following expressions and find their values form=1,n=2,p=-1.
(M 2Zm+3n-p+Tm-2n (fiy 3p+n-m+2n
(iiy m+p—2p+3m (ivi 3n+2m—-5Sp-3m—-2n+p
4.  What should be the value of a if the value of 2a* + b*= 10 when b= 27
5. Findthe vlave of x if -3x + 7v* =1 whenv=17
6.  Observe the pattern of shapes of letters formed from line segment of equal lengths.

™, ; I ™,
\ ,
'-. - LY i
i) % N %,
b ™, \'-.\ b ¥
, R LY ™,

(i} (0

If # shapes of letters are formed, then write the algebraic expression for the number of line
seement requered for making these n shapes in each case.
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Observe the following patiern of sguares made using dots.

e @ @ @ @

e & @ @ e @ & @ @

e @ @ e @ @& @ e @ & @ @

e @ e & @ e & & @ e & @ & @

L ] * @ e 2 @ e & & @ e @ @ @ @
1 4 8 16 25

IT # 15 taken as the number of dots in each row then find the algebraic expression for
number of dots in nth figure. Also find number of dots if.

@ n=3 {(ii) n=7

(#i) mn=10

Observe the pattern of shapes of digits formed from line segment of equal lengths.

L B R RN O O
| 171 L L 1 1 1
6

e 7 10 6 10 14 11 16

IT  shapes of digits are formed then write the algebraic expression for the numbers of line
segment required to make n shapes.

Multiple Choice Questions :

(i) I [is the length of the side of the regular pentagon, perimeter of a regular Pentagon
is.

(a) 31 () 4! () 51 d B8l
(ii) The value of the expression 5Sn—-2 when n =2 is.

(a) 12 (B -12 (c) 8 (d 3
(iii) The value of 3x* — 5x+ 6 whenx= 1

(@ 3 () 4 (e} -8 @ 14

WHAT HAVE WE DISCUSSED ?

1.
2.
¢ S

A symbol having a fixed numerical value is called a constant.
A symbol which takes on various numerical value is called a variable.

An algebraic expression is formed by using mathematical operations (addition, subtraction,
multiplicaton and division) on variables and constant.

Expressions are formed by addition of terms, Terms can be negauve as well as posifive.
The numerical factor of the term is called the numerical coeflicient of the term.

The terms having same algebraic factors are called like terms and the terms having different
algebraic factors are called unlike terms.

Maonomial, Binomial and trinomials have one, two and three (unlike) terms respectively.
Two or more algebraic expressions can be added by arranging their terms and combining
the like terms.

To find the value of an algebraic expression. we replace the variable of the expression with
their respective values.
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10.  Algebraic expressions are used in finding perimeters and areas of various geometrical shapes and
also in forming patterns etc.
LEARNING OUTCOMES
After completions of the chapter the students are now able to :
Differentiate between constants and variables.
Generate algebraic expressions.

Add and subtract algebraic expressions.

e L b -
¥y s ® @

Find the value of an expression for a particular value of a variable.
Find an algebraic expression for a given pattern.
Apply their knowledge about algebraic expressions in their daily life.

2 o

EXERCISE 12.1 I

1. () a+b (fi) 2% (i) xy + mn
) q ® 2+ o) 22422

(vit) xyv—(x+¥)

72
2.  Constant Terms 7, —

3
Vadiuble Moy, -, _—E{f
2 3 3x
3. Expreission Terms Factors
(@) 22430 2p% 2,x%x
dxy Jxy
(B) 1522y + 3t 15x%y 15,5 x ¥
3aov* .4Ny
(¢) =Txyz? —Txy 72 1.5 %02
(d)  100pg + 10p24? 100pg 100, p, g
[0p?q* 10.p.p. 9. 9
() xy+3xhy? xy xy
3xly? 2o W s
h  =Tatvz + 30 —Txtyz =7 1% A 3
+2xy 22 Inz Jayvnz
Zxyz #20
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() Binomial (&)  Binomial {c) Trinomial
() Monomial (¢} Binomial (i Monomial
(g) Binomial
) 2 b = : :
(a) @ & 3
@ -1 (e} -5
(a) Like (#)  Unlike (c) unlike
(d) unlike (e) unlike {(H like
(@) xv by 15« (cy pr
(@ | (e) xy
(a) 12y + T
|
v v
12xy T
12 x ¥ - x
(b) pg + 3mn’ — 2pgr
v v, v
pqu 3min —2pgr
gop g g I m o n n 2 B g T
(c) Z:r:y: + .r.vz: + Iy
|
Vo v, l
Iy xyz ¥
|
v ¥ o4 ob b | A A b3
2 x x ¥ ¥ x p zr z z ¥
() %.‘rl + "_1.'2_]'3— '.I'IJ
|
v v, ¥
..3_ o Iy —'Fyi
1
Lol v v v b R
3 x x X 2 x x ¥ ) -T % ¥ ¥
2
(@) a (i) a
(iii) b (v a

237
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10.

@ 12y

(i) Sa*

(@) 102

(c) 10p%q

(@) 3x-2y

(c) 12m-=Tn

() 2m?+0nt+ 6p?
{a} —13ax+ S5xy

(¢} —2pg-—132— Pm?
(a) dxt

() =2b

(e} —Sx—06y+4dz
—A+m+n

26 3ab+2

(i) a

(iiiy a

(i 10,1,16, 37
(i) 5,-76, 189, 7700
(H -3

(i) 9

M 12

(tiiy 5

a=3

() Zm+1

(M a?

(tiiy 49

N 3n+l

(iii) Sm+1

M c

(iii) b

| EXERCISE12.2 I

(i) Sxy

(iv) Smn?

(b) 6x

(d) 3x*

(b} Ba+5b

(d) 8Bxf-3x+1
() Sxv+9x2
(B} 5m+6n

(d) 23452 +4x-1
(b) 13ab

(d} —13m—26n

Mathematice - Vil

(H —15m>—5n*+ 10mn—8m + 11

7. 22 -9xy+4y?
9. “+y-2¢
(i) a

EXERCISE 12.3]

(i) 2,11,6,83
(iv) 10,80, =30, —800
(i) -7

(ify 2

(iv) 5

5 x=
(if}y d4n+2
(ify 9

(ivi 100
(i7) 4n+2

(i) ¢
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Exponents And Powersl-

Objectives :-

In this chapter, you will learn :-

To identify the base and exponent.

About the exponential notation.

To write the number in exponential form.
To apply the laws of exponents.

About the standard form of numbers.

s
®

k=2

oo e

OUR NATION'S PRIDE

Apastamba has been known as India’s most complicated
Mathematician, who 15 known to have lived around 600 BC.
According 1o the Hindu tradition, he was the student of Baudhayana.
Sulabha Sutras given by Apastamba, are known to be one of the
oldest known Mathematics texi in existence. His major contribution
in the field of mathematics include the numeric solution of
Pythagoras Theorem. Apastamba’s rules for altar construction led
to the discovery of irrational numbers though he has never been
given the due credit [or the same.

A INTRODUCTION \

In many situations, we come across numbers that are very large or very small. For example,
the age of the universe in years, the mass of the earth in tons, the distance of the sun from the
earth (in km)}, the size of bacteria etc. are numbers that are either very large or very small. Such
numbers are generally approximate (due to complexity of their measurement). Therefore these
are represented by some numbers followed by certain number of zeros. For example, the age of
the universe is approximated to the 8.000,000.000 vears and the mass of the Earth is approximately
598000000000000000 metric tons. Such numbers are usually written by using exponents. For
exaniple, the number 8000000000 can be written as 8x10% or 80x10® or 800x107. Similarly,
598000000000000000000 = 598x10'?. This is known as exponential notation. The exponential
notation helps us to write very large and very small numbers easily.

239
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EXPONENTIAL FORM

Consider the number 125 we write 125 = 5x 5 % 5. Therefore 125 = 5%, 5% is the exponential
form of 125, Here *5’ is base and ‘3 is exponent. The number 5% is read as 5 raised 1o power of

3 or simply 5 cubed. 6

Consider another number BT
16 2x2x2x2 (2
81~ 3x3x3x3 (3

16 (2}
Therefore, the exponential form of ﬁ 15 (5] .

2
Here 3 is base and 4 is exponent.

This leads to, if @ is any rational number and » is a natural number then a"=axaxa ...
multiplied 1 times, where a is called the base and » is called the exponent or index and " is the
exponential form, 4" is read as a raised to the power n. In particular, a' = a.

For example : 108 = 10x 10x 10 x 10 i.e. 10*= 10000 here base = 10. exponent (or index)
=4 and 10 is the exponential form of the number 10000.

EXample-1 : Expand the following :

2
@ =3 G 20 @) -1 () [‘ %)
Sol. (/) (- 3) means that — 3 is multiplied to itself 4 {imies.
Therefore, (- 3V =(-Nx (=N x(-3)x(-3)
=+ (+NH=81
() 26=2x2x2%x2x2x2=64
(i) (~1P=CFDXEDXDxEEDxR=1)=-1

o (3 L)+

EXample-2 : Express the following in the exponential form :
i 343 (i) 3125

Sol. (i) 343
MI=TxTxT=T

7343

7149

7

1
5|3125
(it} 3125 51625
3125 =53 xSXTX5x5 51125
HES
S5
1




Exponents And Powers

EXample-3 : Which is greater 5% or 3°

Sol. 5 = S5uSxS=1%
3P = Ix3x3Ix3x3=243
243 > 125
3% % 5

EXample-4 : Express 540 as product of powers of their prime factors.

Sol. 540
540=2%2X3%x3x3%5
—22x3¥x5 540

270
135
45

15

Lh || wa | x| po | b2

EXample-5 : Simplify (i) 5* x 33 (i) 0 x 10?
Sol. () 5*x3¥=5%x5%x3x3%x3
=25x27 =675
(i) 0x102=0x10%10
=0x100=0

EXample-6 : Find the value of x if 3 =729

Sol. 3*=729

=30 3729

r==06 Tﬁ
i
37
312
313

1

EXample-7 : Check : (1)%, (= 1)3, (- 1%, (- 10, (- 5)*
Sol. () Wehave (1PP=IxIxIx1x1

In fact, you will realise that | raised to any power is |

(i) —1P=DxDx=D=1x(=1D=-1 [(— 1)oddnumber _ _

1]
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9.

10.
11.

242 Mathematics - VI
(i) (~-1=DXEDx=DxED=1x1=1 [(— 1)cven number — 4 1]

You may check that (= 1) raised to any odd power is (— 1) and (- 1) raised 1o any
even power is (+ 1),

(i) (=10 =(—10) % (— 10) x (— 10) = 100 x (- 10) =— 1000

(V) (5 =(5)X(=3) % (=5) X (- 5)=25x25=625

= 1}ﬂddnumber = -
(=L)even number = |
==t
I3 EXERCISE - 13.1 ]
i, S
Fill in the blanks :
(i) Inthe expression 37, base = and exponent =
11
(if) 1n the expression [E] . base = and exponent =
Find the value of the following :
M 2¢ (i) 9 (iii) 5%
3 3

(i) (-6)° (v) (— 3]
Express the following in the exponential form :
(i) 6x6xX6%06 (iiy bxbxbxb (i) S5®oxXTRTxT
Simplify the tollowing :
(i) 2x10° (iiy 5*x3* (iif) 3% x 10¢
Simplify :
@) (-3)x(-2y (i) (4P x5 (i) (- 1)*
() (—3)2x(-57 (V). (=D
Identily the greater number in each of the following :
@ 43 or3? (i) 5or3? (iii) 2% or §2
(iv) 4%or5* (v) 2Uor 102
Write the following numbers as power of 2 :
(iy 8 (iiy 128 (iii) 1024
Write the following numbers as power of 3 :
(M 27 (ify 2187
Find the value of x in each of the following :
(i) TF=343 () =729 (iii) (—8)y=-3512

To what power (— 2) should be raised to get 16 7

Write the prime factorizaton of the following numbers in the exponendal form :
i) 72 (i} 360 (iii) 405

(iv) 648 (v) 3600
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LAWS OF EXPONENTS

We can multiply and divide rational numbers expressed in exponential form.
Multiplication of Identical bases with different powers
Let us find 2+ 2°
= (Ax2x2xIx(2x2x2)
= IRIRDIRINDHIND=2T
Let us find (- 3% (— 3¥
[(=3)x (= 3)] X [(- 3) x (= 3) % (- 3)]
=CEDNXENXENXEDR (3D =(-3F
Note that (— 3)2 % (- 3)3 = (- 3)#*3 = (— 3)°
In fact, this 18 true in general we have :

Law 1 : If a is any rational number and #1, » are integers, then a™ X g = g™

Division of Identical bases with different Powers
57 ExfxAxFx5x5%x5

Tl s . JEERNELEN I G
Letus find 5"+ 5% = e T T T
= IXIxS5=5
5}'
Note that 57+ 54 = 5—=5?"4—53

In fact, this is true In general we have :

Law 2 : If a1s any (non zero) rational number and m, n are integers such that m > n, then

ﬂm
Fgy = = =g,
a
Zero Exponent
33 Ix3x3 27
Let us find 3—3 = Ix3x3 27
A3
A
Ao =5 = 3HI=30
3
33

Though we have calculated 3—3 in two different ways, the answer remains the same. It

follows, that 3% = 1.
In fact, this is true in general. So, we have :

Law 3 : If a is any (non-zero) rational number, then a® = 1

Taking power of a power

{23)3 = D3 g3 _ 9343
26 — 93
Thus (@H = P9
In fact, this is true in general we have.
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Law 4 : If a is any rational nomber and m, n are integers then (@™ = g™

Multiply different bases with same exponent

Let us find 3* x 5*

(Ax3Ix3x3IX(Ix5%T%S)
BxIx@xNI=xBxIHExE
(3x5)*

In fact, this iz true in general. We have :

Law 5 : If @, b are any rational numbers and = 18 an integer then a" X b* = (ab)®

Division of different hases with same exponent

g E u(z]
WL ST T IRTxTR7

7
In fact, this is true in general. We have :

n M
Law 6 : If a, (b # () are any numbers and n is an integer, then 2 - 2 or
b:ﬂ

i = Er'il = E ¥
a’ < = 1%
NEGATIVE EXPONENT

For any {(non — zero) rational number a and natural number », we have

| |
i = =ﬂﬂ—n=ﬂ—n, thus g = o
a a a0

; : 1
Law 7 : i ais any (non — zero) rational number and » is an integer, then g™ = e In
a

EXample-1: Simplify and write in exponential form :-

(@ 23x22 By x4 (&) FxFx3¥¥ (@) (4P x(4)?
Sol. (g) 2¢xD2=242-23

U?} AL 43 =433 = 45

(6) 32x3Fw P =3bia_39

(d) (4P x () = ()P = ()

EXample-2; Simplify and write in exponential form
(@ 13°:13% (@) 10°:10 (¢) 1811810 (4) (-5)%+(-5)
Sol. (@) 13%+13%=1364=132
(B) 10*=10=10%'=10°
(c) 18165 1810 [gIE-10= |g8
(d) (-5 +(-5P=(-552=(-5)"
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EXample-3 : Simplify and express in exponential form
@ P &) @ (@ [P @ @9
Sol. (a) (39)3=353 =3
(h) {43]2 — 43l _ 46
() [(0YP=(10)>®= (10)°
(d) {2100}2=2|W:-¢2=22m

and 3 6V
EXample-4 : Simplify (a) ('E'] (b) [—3-] () (;]

f2)4_24_2>-:2x2><2_ 16

Sol. (a) 5 "~ 5% 5%5x5x5 625
b r_l)&—i,_ﬁf_.‘”“”‘_l.—— ]
®) 13 33 3x3x3 27

(6% _(-6) —6x—6_36

EXample-5 : Simplify and express each of the following in the exponential form.

(@) [P x5+5 (b) 125%+5 () [(2%)3 x 3%] x 5¢
Sol. (@) [(5%) x5 +57
Eslxj % 54} =57
(58% 5% + 57
56+ 2 57
510 57
5 BT 53

() 125%+53

25t = Sxswataht=5t
1254_:__53 — 511+53=51L3=59
(€) [(2%P %39 % 5 = (22*3 x 35) x 58
= [@x3Px5°
= @ox 5%
= (6x5)°
= 306
EXample-6 : Simplify and express each of the following in exponential form :
. 2 x3¥ x4 . 0 90 < 25 “_.52 Kf‘.‘_tﬁ_
(7) 3% 32 (i) (+2% =5 (@) 10° x o
Sol. (i) 4=2x2=2and32=2x2x2%x2x2x2=2°
2P %3 %4 Pty Pxd
Iz T Y Ty’
= 255 5 34l

= b= lagd=nd
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() (A+29x =(1+Dx1=2x1=2=2

25){52::{513 Szxﬁzxas ﬁzxﬁz‘xag

108%at = @exsPxdt T 22x5 xat

(iif)

52+Z—3 % ﬂB—d 5..-::4

3

7 T2

EXample-7 : Express each of the following rational numbers in exponential form :-
L R S |
O 33 @ s @

: 64 43 (4‘}3’

Sol. ) ——===z
=27 (=3 (=3
W Ws="a2 |5

P (- (-1
WD 3T 35 | 3
EXample-8: Simplify (3" + 2° —6) + (100)" and write the answer as a power of 5.
Sol. (3°+2°— 6% + (100)°
=(1+1-1)+1 (e tt=1)
=l+l=1=5 (-+5%=1)

== EXERCISE - 13.2

1.  Using laws of exponents, simplify and write the following in the exponential form.

i %P (iiy p>xp
(@) (7P x (-7 (iv) 203 =201
(v} (~6)" + (-6)} (W Fx7
2. Simplify and write the following in exponential form.
@) x5 x352 (i) @ xa’xd
3. Simplify and write the following in the exponential form :-
W) @»e (@) (5%
4.  Simplify and write in the exponential form :
(M (2H*s29 Gy 23x2*x35°

(i) [(2%)° % 35] % 5°
5.  Simplify and write in the exponential form :
M 5*xgt (i) (=3)8x (=5)®
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Simplity and express each of the following in the exponential form :

3
(3°) <2 a7
@ T (17} 34 xs‘j
2—-3 xa ; 0 40 &0
(#ii) :13 < () 39%4%%5

Express each of the following rational number in the exponontial torm :-

.2 . b4
[I) 54 (If_} 125
125 " ~343
W 36 W) Z9
Simplify :-
@ o2ax3*x2
@ 33 W] () 0 42

Express each of the following as a product of prime factors in the exponential form
(i) 384 x 147 (1) 729 x 64

(iif) 108 % 92

Simplify and write the following in the exponential form :

3?
() 3Px22+22x50 (if) [?]x 33

(i) 8%+ 27
Multiple Choice Questions :-

—5 0
(i) (E—] is equal to

(@) 0 b 1
@ = @ =3
8 5
(i) (5% is equal to
(a) 5¢ by
(c) 5* (d@ 10
(fif) axaxaxbxbxbisequal to
) @ (b
(c) (aby (@) a°ht
(iv) (=5) x (=1)! is equal to
(a) 25 by 25

(e) 10 @ -0
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DECIMAL NUMBER SYSTEM

Consider the expansion of the number 753015, we know that

T53015=Tx 100000 +5x 10000+ 3 x 1000+ 0x 100+ 1 x 10+ 5x 1
Using power of 10in the exponent, we can write it as

753015 =Tx 10° +5x 10F+3x 103 + 0% 107 + 1 % 10" + 5 % 109

=Tx 1P +5x 10*+3 % 103+ | x 10" +5 x 10

In fact, the expansion of every number can be written using power of 10 in the exponent.

STANDARD FORM OF NUMBERS

The standard form of a number in of the form k x 107 where & is a number between | and 10 and
7 i8 an integer.

Look at the following

76 = T6Ex10=76x10
763 = 7.63x100=7.63x 10¢
7630 = 7.63 x 1000 =7.63 x 10¥
76300 = 7.63 % 10000 =7.63 x 10¢ and so on.

SCIENTIFIC NOTATION

Scientific notation is a way of writing nurmbers that accommodates value too large to be convenienty
wrltten in decimal noiation.

In scientific notation all numbers are written as & x 107 where k is decimal number such that 1 <

k<10 and n is a whole number. The decimal ks called significand. Scientific notation is also known as
standard form.

Ordinary decimal notation Scientific notation
500 5x 102
47.000 4.7 % 10¢
9,830.000.000 9.83 x 10°

EXample-1 : Write the following numbers in the standard form.

() 763.4 (i) 83,500 (i) 573,000
Sol. (1) 763.4=7634x 102

(i) 83,500 =8.3500 % 10% = 8.35 x 10*

(i) 573,000 =5.73000 % 10° = 5.73 x 10°

EXample-2 : Write the following as usual decimal notation.

) 53710 (i) 7.500x107 (i) 2.3049 x 101
Sol. (i) 5.37 % 10*=53700

(i) 7.501 % 107 = 75010000

(fi)  2.3049 x 10 = 230490000000
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EXample-3 : Express the numbers appearing in the following statement in scientific
notation (or standard form)

Sol.

if)  The radios of the earth is 6366000 metres
(fi} The distance between the sun and the earth is 149, 600, 000, 000 m
(i) The speed of light in vacum = 299, 800, 000 m/sec
(iv) The mass of the earth is 5, 976, 000, 000, 000, 000, 000, 000, 000 kg
(i)  The radius of the earth is = 6366000 = 6.366 % 10° m
(if) 'The distance between the sun and the earth = 149, 600, 000, 000 m=1.496 x 10" m
(iif) The speed of light in vacuum = 299, 800, 000 m/sec
= 2.998 x 10 m/sec
(iv) 'The mass of earth = 5, 976, 000,000,000,000,000,000, 000 kg
=5976% 10% kg

EXample-4 : Compare the following numbers

Sol.

L=

() 2.7x10"2;1.5x10% (i)  3.547 x 10%; 6.02 x 10”
(i)  The given numbers are 2.7 x 10" and 1.5 x 108,

Note that both the numbers are in standard form. Since the power of 101in 2.7 x 10'?
is greater than the power of 10in 1.5 x 108,

S 27%104>1.5x% 108

(ii) The given numbers are 3.54 x 107 and 6.02 x 107 and 6.02 x 10°. Note that both the
numbers are in standard form. Also we note that both the numbers have equal power
of 10. There fore, we compare their significands.
The significand in 3.547 x 10% is 3.547 and the significand in 6.02 x 10° is 6.02
As 6.02 > 3.547, 50 6.02 % 107 > 3.547 x 1P

2% EXERCISE - 13.3)]
i E

Write the following numbers in the expanded expoenential form :

(i) 104278 (i) 20068
(i) 120719 (iv) 3006194
(v} 28061906

Find the number from each of the following expanded form :
(i) 4x10P+7x10°+35%x10°+6x 10"+ 1% 10°

(i) 3% 10"+ 7 % 107 +5 % 10°

(i) 4% 10°+5% 10°+3 x 102+ 2 x 10°

) 8x107+3x 10 +7x10°+5x 1072+ 8 x 10!

Express the following numbers in standard form :

(7)  3,43,000 (i} 70,00,000

(iif) 3. 18.65,00,000 (iv) 530.7

(vi) 59853 (v) 3908.78
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Express the number appearing in the following statements in standard form :

(1)  The distance between the earth and the moon is 384, 000,000m

(1i} The diameter of the earth is 1,27, 56,000m.

(i) 'The diameter of the sun is 1,400,000,000m.

(vi) The universe is estimated to be about 12,000,000,000 years old.

(v) Mass of uranis is 86.800,000, 000.000,000,000,000,000kg

Compare the following numbers :

() 4.3 x 10¥: 3.0 x 1017,

(i) 1.439 x 10'2; 1.4335 x 10}2

WHAT HAVE WE DISCUSSED ?

If a is any rational number and » is an integer then.
ol I A o —— multiplied n times.

Where a is called the base and » is called the exponent or index and &" is the exponential
form " is read as “a’ raised to the power n or a to the power.’n’

In particulara' = a
{_Undlfl naturai number _ |
and {—l}"m natura] number — |

Laws of exponents

Law 1. : If ais any rational number and m, n are integers then g™ x g" = g™

Law 2. : Haisany(non— zero) rational number and m, n are integers such that m >n,
then s + gt =a™".

Law 3. : If ais any (non — zero) rational number, then a’=1

Lawd. : If ais any rational number and m, n are integers, then (@™)" = g™

Law 5. : If a, bare any rational numbers and » is an integer then g" x " = (ab)

Law 6. : Ifa b (b#0) are any rational numbers and » is an integer. than a" < »" =

W i Tl
(ri e i1
=1 o = .
Law 7. ¢ I ais any (non — zero) radonal number and » is an integer then a” = —

[
Standard form or scientific notation

A number is said to be in the standard form if it is expressed as k % 10", where k is @
decimal number such that 1 < k< 10 and n is a whole number.

The standard form of a number is also known as scientific notation

The decimal number k 18 called significand.

Convert from decimal notation to standard form

(1) Move the decimal point to the left all you get just one digit to the left of decimal
place.

(if) Write the given number as the product of the number obtained in step (i) and 107,
where » is the number of places the decimal point has been moved to the left.
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Conversion from standard form to usual form.

Take the significand and move the decimal point to the right by the number of places
indicated by the exponent of 10" adding trailing zeros as necessary.

Comparing numbers in standard form.
(i)  The number with greaier power of 10 is greater.

(if) If the power of 10 are equal in both numbers then compare their significands. The
number with greater significand is greater.

LEARNING OUTCOMES
After completion of the chapter, students are now able to
1. Undersiand the base and the exponent.
2. Apply the laws of exponents including multiplication and division of power with same
base.
3. Evaluate the zero exponents.
4. Understand that exponents with different base can’t be multiplied or divided.
5. Wriie standard form of numbers.
6. Use exponental form of numbers to simphify problems involving mulaplication and
division of large numbers.
|EKEHCISE 13.1 I
2
1. @ 3,7 (if) E‘“
2. () o4 (iy 729 (i) 3125
. =32
(iv) 1296 (v) 243
. o & (ify b (i) %7
4. (i 2000 (if) 225 (i) 90000
5. () 24 (i1} ~1600 (i) -1
(3v) 225 (v 1
6. H 3 (i) 5° (i) 82
() 4° (v 210
7. Wy @ an 27 (i 210
8. o 3 (i) 27 (i) 2'0
9. @ 3 (iy 3 (i) 3
10. 4
1. () 2Px3 (i) 22 x3*x 35! (i) 5'x3*

(v) 2% x 3% ¥) 2x3!x5?
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EXERCISE 13.2 |

L. @ 24 @ p () (7'
(iv) 202 ) (-6 i) 7
2. () 5% (i) a'
3, () 20 Giy 52
4. G 27 (i) 10° (i) 308
5 M 40 (i) 159
6. @ 3Fx2 (i I Gy (2a)*
() 11
(5% . (Y .. (5 (-7
7. () [ 3 ] (i1} ( E (i) (E (iv) [ 5
8. () 98 Gy 36
9, {H 2xFxT Giy 35x26 (iii) 28 x 34
0. () 2¢x7 Giy 310 Gin 23

1. 0k (na (e (v) b

|EKEHCISE 13.3'

1. ) 104278=1x100+4 x 1P +2x 107+ 7 x 10! + 8 x 10°
(i) 20068 =2x 10*+6x 10" +8 x 10°
(fi) 120719 = 1% 10°+2 % 10* + 7% 10%+ | x 10"+ 9 x 10°
() 3006194 =3x10°+6x10° +1x 107 +9x 10" +4 x 10°
(v) 28061906=2x107+8x 100 +6x 10 +1x10°+9 x 102+ 6 x 10°

2. (i) 47561 (i 30705 (i) 405302
(iv) BOO37580

3. () 343x10° (i) 7.0 x 100 (i)  3.1865 x 107
(iv) 5.307 x 102
(iv) 59853 x=10° (¥) 3.90878 % 10°

4. () 3B4x108m (i) 1.2756 % 107m (i) 1.4 % 10%m.
(fv) 1.2x 109 years (v) B8.68x 10%kg.

5 ) 301x107>43x10M (i) 1439 x 102> 1.4335 x 1012,
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Symmetry

Objectives :-

TIn this chapter, you will learn :-

1. To differentiate symmetrical and asymmetrical figures.

2. Todraw lines of symmetry.

3. The concepts of rotational symmetry, centre of rotation, angle of rotation and order of rotational
symumetry.

About the shapes that have both lines of symmetry and rotational symmetry,

To make use of symmetry in completing the missing half of symetncalﬁgmes

To relate the concept of symmetry with your daily life situations.

2

A /NTRODUCTION '\

Symmetry is an important geometrical concept that is commonly used in almost every activity of
our daily life. Various professionals like architects. car manulacturers, engineers, and designers use the
concept of symmetry. In class VIth we have leamt about the line of symmetry, which refers to the line
that divides the shape in two identical parts. We have seen the presence of lines of symmetry in many
man made things as well as in nature. Flowers, Leaves, Fish, birds, animals, human, architecture and in
religious symbols everywhere we find symmetry,

Line ol Symmetry

Architecture
The above architecture designs of India Gate and Taj Mahal look beautiful because of their

Symmetry.
253
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TR RO I
= e e
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e @ =5
8,189 18 [8.]

Symmetry in Enginnering

Asymmetrical figures : The objects or figures that do not have any hine of symmetry are called
asymmetrical figures.

Line of symmetry : Look at the following plane figures and pictures of objects.
We observe that if these figures or pictures are folded along a dotted lme shown i each figure on

picture the left hand of dotted line fits exactly on the nght side of dotted ling 1.e; each figure is drvided
mnto two coincident parts about the dotted line.
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() (i)

{iv) (v}

Thusifa figure can be divided mto two coincident parts by a line then the figure is called symmetrical
about the line and the ling 1s called line of symmetry or axis of symmetry.

Mirror reflection : The concept of symmetry is closely related to mirror reflection, A shape has
line symmetry when one half of it is the mirror image of the other half as in (fig) (/) A mirror line thus
helps to visualise a line of symmetry (lig &)

| I

A T
it \

While dealing with mirror reflection, care is needed to note down the left right changes (directional
changes) every thing of the image (Shape size are same but reversed). Some examples of muror mage
are as shown below,
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Lines of symmetry for regular polygons : A simple closed figure made up of several line
segments is called a polygon, A polygon has minimum three line segments. If all the sides of a polygon
are of equal length and its angles are also equal then it 1s said to be a regular polygon The regular
polyzons are symmetrical figures and have more than one line of symmetry. In fact each regular
polvgon has as many line of symmetry as the number of sides,

Some regular polygon with lines of symmetry

Sr. No.

Name of regular polygons
and their features

Figure with lines of
symmetry

No. of lines
of symmetry

Equilateral triangle :
An equilateral triangle 1s
regular because all of
its sides have same length

and measures of each
interior angle is 60°.

Square : All its four sides
are of equal length and
each of its interior angle is
90° Its diagonals are
prependicular bisector of
each other.

Regular pentagon : All its
five sides are of equal
length and measure of each
interior angles is 1087,
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Punching of Paper : In punching of'a paper for symmetrical design, the line of fold is the line of
syrmmetry as shovwn below.

O ol|o
(Fold a sheet mto two halves) {(Punch a hole) i Two holes about the symmetric fold)
EXample-1: Which of the following figures are asymmetrical ?
(a) (b) (e} (d)

Sol. (b)and (c) are asvmmetrical figures (&) and () are symmetrical figures
EXample-2: Draw lines of symmetry. If any in each of the following figures.

(a) (b) (e}

Sol.
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EXample-3 : Copy the figures with punched holes and find the axes of symmetry for the

following.

o @
G o o
o O o)
O
O
(2) (b) (<) (d)

Sol.

EXample-4 : In the following figures mark the missing holes in order to make them
symmetrical about the dotted line.

{a) (b {t)

Sol. The missing holes are marked by dark punches (small circles) in each of the following
figures.




Symmetry 258

EXample-5 : Copy each diagram on a squared paper and complete each shape to be
symmetrical about the mirror lines shown dotted.

# L]

¥

J’j | |

(#) (b)
Sol. The complete shapes are given below

» |
Fd |

- \
% /N

T 7

SK - =
% N

- N
: Vi
Jx I
(@) ®)

L )

25 EXERCISE - 4.1
-', L

1.  Which of'the following figures are asymmetrical ?

A\ 56

(2] (d)
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Draw the lines of symmetry in the following figures

(@) (b) () (d)
Draw all lines of symmetry if any in each of the following figures.

W%

(a) (h) (c) (d)
Copy the figures with punched holes and find the axes of symmetry for the following,
O
o] [° 9 o
O O
] @] O O

(a) (k) (€} (d)
o
O o o

() () (2) (h)

In the following figures mark the missing holes in order to make them symmetrical about the
dotted line.

"
Y

(a) ) (] (d)
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In each of the following figures, the mirror line (i.e; the line of symmetry) is given as dotted line
complete each figure performing reflection in the dotted (mirror) line, (You nught perhaps place a
mirror along the dotted line and look into the mirror for the image). Are you able to recall the
name of figure you complete.

(a) (b} () (d)

Draw the reflection of the following letter in the given mirtror line

i
l
]
l
]
|
1
L
i Y )
1
i
i
]
I
]
|
T

() (b)

Copy each diagram on a squared paper and complete each shape to be symmetrical about the
mirror lines shown dotted

]

(a) (b)
State the number of lines of symmetry for the following figures

(@) A scalene triangle (B) Arectangle

(¢} Arthombus (d) A parallelogram

(e) Aregular hexagon (f) Acircle
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Multiple Choice Questions.

(1)

(i)

(i)

(iv)

(v)

(v7)

(wit)

Which of the following triangles have no line of symmetry 7

(@) Anequilateral triangle (h) AnIsosceles triangle
(c) Ascalene triangle (d) All of above

‘What is the other name for a line of symmetry of a circle 7

() Anarc (b) Asector

(c) Adiameter (d) Aradius

How many lines of symmetry does a regular polygon have 7
(cr)  Infinitely many (b) Asmany asits sides
(c) One (d) Zero

In the given figure, the dotted line is the line of symimetry which figure is formed if the given

ligure is reflected in the dotted line Q

(@) Square (b) Rhombus
{c) Troangle {(cf) Pentagon
‘What is other name for a line of symmetry of an Isosceles triangle 7
{cf) Side (b) Median
(¢) Radius (d) Angle
Which of the following alphabets has a vertical line of symmetry 7
(@) M (&) Q
(€) E (@) B
Which of the lollowing alphabets has a horizontal line of symmetry ?
(@) C () D
c) K () All the above
(viti) Which of the following alphabets has no line of symmetry ?
(@) A (b)) B
) P (@ O

Rotational symmetry : In our daily life we see objects that rotate. Rotation is the circular

clockwise,

Centre of rotation : The fixed point about
which an object rotated is called centre ofrotation.
For example, the centre of rotation for the hands
of clock is the point where all the three hands are
joined as shown in figure.

movement of an object about a point. Rotation can
be clockwise or anticlockwise for example, when we
open the cap of a bottle the rotaiion is anticlockwise
and when we close the cap of'a bottle, the rotation is
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Angle of votation : The smallest angle through which an object (or a figure) rotates about a fixed
point (Centre of rotation) so that it looks the same is called angle of rotation. An object is said to take
a full turn if 3t rotates by 360°. A half turn means a rotation by 180° and a quarter-turm means a rotation
by 90

Order of rotational symmetry : IFA® is the smallest angle through which a figure can be
360
AS
For a figure having a rotational symmetry, A” must be less than or equal to 1807

rotated and still looks the same, then it has a rotational symmetry of order =

EXAMPLE OF ROTATION SYMMETRY

(i) Rotational symmetry of a square : Let us rotate a square ABCD in fig (¢) to a full turn,
1.e; through four positions ie, 90° 180°, 270° and 360° to attain the positions shown in
fig (4), fig (c). fig (d) and fig (¢) respectively.

A T B D ! A C— T | Br— 1T € 4 T B
0 0 0 l 0 10
D . cC € : IB B : A A ' D D : c
(a) {b) (c) (d) (=}
Original form Rotated through Rotated through Rotated through Rotated through
9 180" 270¢ a0

Clearly, after four rotations square regains its original position so It has a rotational symmetry
of order 4

(i) Rotational symmetry of Equilateral triangle : Let us rotate an equilateral triangle ABC
through an angle of 120® we observe that in a full turn, there are precisely three positions
(on rotation through 120°, 240 and 360%)

A
[
|
!

‘fl;.-- -\-'\!E..
B (a) C

B (d) C
Original form Rotaled through 120° Rotated through 2407 Rotated through 3607

Thus an equilateral triangle has a rotational symmetry of order 3.

Note that in this case
(/)  The centre of rotation 1s the point of concurrence of the bisectors of the angles of
triangle.

(ii) Angle of rotation is 120°,
(1ii) The direction of rotation is clockwise.
(7v) The order of rotational symmetry 1s 3.
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EXample-1: Write the order of rotation for the following figures

D C
C /
/\ f F\
/ \ \_ /
kY
A B A B
(a) Equilateral triangle {b) Square (e} Cirele
Sol. | Sr. No. Name of figure Order of rotation
¥ Equilateral triangle 3
2: Square 4
3 Circle Infimite

EXample-2 : Specify the centre of rotation, direction of rotation, angle of rotation and

order of rotation for the following.

A D C A

DCT“\\,-B_ c '/o A B K}Dﬂ_ A f/j\\\‘cf_n U\'B
NEANTAN VAN PENY,

c B A C

Sol. (i) The centre of rotation is O.
(/) The direction of rotation is clockwise
(iii) The angle of rotation 1z 07,
(iv) The order of rotation is 4.

EXample-3 : Which of the following figures have rotational symmetry about the

marked point. specify angle of rotation and erder of rotation of the figures.

4 ‘ |

b 4

X
Fid n =
(a) (b (c) {d)

Sol. Figure (a) has rotational symmetry of order 3 about the marked point through an angle of
1207,
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Figure (#) has no rotational symmetry about the marked point

Figure (¢) has a rotational symmetry of order 2 about the marked point through an angle of
1807,

Figure () has a rotational symmetry of order 3 about the marked point through an angle of
120°.

5 EXERCISE - 14.2 |

Wiite the order of rotation for the following figures.

b
g R
/ E c F
A B by
@ (b

O
B
) (<)

Specify the centre of rotation, direction of rotation, angle ofrotation and order of rotation for the
following.

Ard-dcds

(ify

L
ﬂ‘L
i
— 'L
L
ﬂ¢



266 Mathematics - \VI|

3.  Which of the following figures have rotational symmetry about the marked point ( 3 ) give the
angle of rotation and order of the rotation of the figures,

A

(2) () ()

4.  Multiple choice questions :-
(1)  Theangle of rotation in an equilateral tangle is

(a) 607 () 70°
(€} 207 {d) 120%
(i) A square has a rotational symmetry of order 4 about its cenire what is the angle of
rotation ?
(a) 45° () 90°
(¢) 180° (@ 270°
(777) What is the order of rotational symmeiry of the english alphabet Z 7
{er) 0O by 1
(c) 2 (@ 3
(iv) Which of these letters has only rotational symmetry 7
(@) S (b)) E
(c) B @ P
(v) If the smallest angle of rotation is 90° then order of symmetry is 7
(@) 1 (b) 3
) 4 (@) 2

Line symmetry and rotational symmetry : We have learnt about various figure and their
symametries. Some figures have only line symmetry, some have rotational symmetry and some
have both line symmetry and rotational symmetry for example

(7)  Anisosceles triangle has a line symmetry but not rotational symmetry

(#i) A parallelogram has rotational symmetry but no line symmetry.

(777} A square has both line symmetry as well as rolational symmetry. In fact a square has

four lines of symmetry and has rotational symmetry of order 4.

(iv) A circle is the most perfect symmetrical figure because its has an infinite namber of
lines of symmetry and it can be rotated about its centre at any angle and still works
the same.

Note : If a figure has two or more lines of symmetry then it also has rotational symmetry.
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EXample-1: Inthe following figures, find the number of symmetry and angle of rotation
for rotational symmetry,

(ﬁ\)

J
=== Tk
J. LN

(a) ()

Sol. (a) MNumber of lines of symmetry = 2
Angle of rotation = 90°
(5 Number of line of symmetry = 3
Angle of rotation = 1207

EXample-2 ; Following shapes have both line symmetry and rotational symmetry,

Write number of lines of symmetry, also specify centre of rotation and write order of
rotational symmetry.

P e

|'f/ \|
.\Mﬁ_ F/

(a) (b} (e}
Sol. | Sr. No Name of | Number of lines Centre of Order of
figure of symmetry rotation rotational
symmetry
1. Square e Intersection 4
of diagonals
2 Rectangle 2 Intersection 2
of diagonals
3 Circle Infinite Centre Infinite




1.

[

Lin

268 Mathematics - \VI|

=T EXERCISE - 14.3 |
a5 =

In the following figures, find the number of Imes of symmetry and angle of rotation for rotational

synumetry
AN ] 4 A\
X ,

I
|
: : >

T

F =
.f;
=
'

{a) (b)

Name any two figures that have both line of symmetry and rotational symmetry.

If'a figure has two or more lines of symmetry should it have a rotational symimetry of order more
than 1 7

Following shapes have both, line syrametry and rotational symmetry. Find the number of lines of
symmetry, centre of rotation and order of rotational symmetry.

s b1

/

,/\\\ | /
/ _\ N

() (¢}

Some of the english alphabets have fascinating symmetrical structures. Which capital letters
have just one line of symmetry (Like E) ? Which capital letters have a rotational symmetry of
order 2 (Like I) ? By attempting to think on such lines. you will be able to fill in the following
table.

English Line Number of lines | Rotational | Order of
Alphabet Symmetry Symmetry Symmetry | Rotational symmetry

Z No Yes

S 0 2

H 2

O Yes -

B Yes 1

N Yes

C Yes 1




.

Symmetry 2569

Multiple choice questions :-
(7)  Ifel"isthe smallest angle of rotation for a given figure what will be the angle of rotation for

same figure.
(a) 1507 (h) 180°
© o0° @ 330

(if)  Which of these can not be a measure of an angle of rotation for any figure.
(@) 120° (B) 180%
@ 17° @ 90°

(77y 'Which of the following have both line symmetry and rotational symmetry ?
{a) Anisosceles triangle (b) A scalene triangle
{c) Asquare {(d) A parallelogram

(iv)  Which of the alphabet has both multiple line and rotational symmetries ?
(@ S by O
{cy H (dy L

(v) In the word ‘"MATHS’ which of the following pairs of letters shows rotational
symmetry?
(a) MandT (b) HandS
{¢) AandS (d) TandS

WHAT HAVE WE DISCUSSED ?

:

L

_Lh

Afigure has line symmetry, if there is a line about which the figure may be folded so that two parts
affigure will coincide.
Each regular polygon has as many lines of symmetry as the number of Tts sides.
Mirror reflection leads to symmetry, under which the left right orientation have to be 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 ol rotation.
. A full turn means rotation by 3607, A half turn means rotation by 90° rotation may be
clockwise or anticlockwise,
A plane figure has a rotational symmetry if on rotation through some angle (< 180°) about
a point, it looks the same as it did in starting position,
IFA® (= 1807) is the smallest angle through which a figure can be rotated and still looks the
360°
A7
Ifthe order of rotational symmetry is 1, Then the figure is said to have no rotational symmetry

Some figure (or shapes) have only line symmetry, some have only rotational symmetry and
some have both line symmetry as well as rotational symmetry.

same, then it has a rotationals symmetry of order =

LEARNING OUTCOMES

After completion of this chapter the students are now able to :
. Differentiate between symmeirical and asymmetrical figures.
2. Draw lines of symmetry.
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3. Differentiate between line symmetry and rotational synmetry,

4. Find the cenire of rotation, the angle of rotation and the order of rotation.
5. Derive equivalent positions for mirrors and certain rotations.

EXERCISE 14.1

Figure () and (¢} are asymmetrical

L

S S Rp————

(d)

{d)

(b

(g)

b}

(e}
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The missing holes are marked by dark punches (small circles) in each of following figures

(a)

Sejluars

(b)

]
]
I
]
I
]
I
]
I
I
I
]

(b)
Triangle

ia)

(c)
Cirels

i)

(d)

(d)
Pentagon

(k)

(a)

B
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(@) 0 (hy 2 © 2
@ 0 € 6 (/) Infinite
M ¢ iy ¢ (iiiy b
(v} b {v) . b (vi) a
(vii) o (Viii) ¢
EXERCISE 14.2 ]
@ 2 (B 2
€ 5 d 6

("  Centre of rotation 1s O, direction of rotation is clockwise, Angle of rotation s 120° and
order of rotationis 3.

(7} Centre of rotations P, direction of rotation 1s clockwise, Angle of rotation 1s 90° and order
of rotation is 4.

(#7if) Centre of rotation iz O, direction of rotation is clockwizse, Angle of rotation is 80 and
order of rotation is 4.

{¢) It has rotational symmetry, angle of rotation 1807 and order of rotation 2

(f) Tt has rotational symmetry angle of rotation is 907 and order of rotation 4

(¢3 Tt has rotational symmetry angle of rotation 1s 72° and order of rotation 5

() Tt has rotational symmetry angle of rotation is 607 and order of rotation 6

(¢) Tt has rotational symmetry angle of rotation 18 50° and order of rotation 4

" d (i) b (i) ¢

() a v} ¢

EXERCISE 14.3

(@) Line of symmetry 3, angle of rotation 120°.

(6) Line of symmetry 4. angle of rotation 90°.

Equilateral triangle and circle

Yes, Square has four lines of symmetry and rotational symmetry of order 4,

(@) 3, centroid, 3 (b) 2, Intersection of diagonals, 2
(¢) 6, centre of hexagon, 6
Alphabet Line No of lines Rotational Order of
Letters Symmetry Symmetry Symmetry | Rotational symmetry

Z No 0 Yes 2
5 No 0 Yes 2
H Yes 2 Yes 2
0] Yes 2 Yes 4
E Yes 1 Yes 1
N No 0 Yes 2
C Yes 1 Yes 1

N b (i) ¢ (i) ¢

(fv) & (v) b
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Visualising Solid Shapes{'

In this chapter, you will learn :-

1. To learn about 2-D shapes with 3-D shapes.

To understand and identify faces, edges and vertices of solid ﬁgures

To identify nets of different 3D shapes and use them to form those 3-D shapes.
About oblique sketches and isometric sketches and also their differences,

To visualize solid shapes in different ways and also to see the hidden parts of a solid.
To apply your knowledge of solids in your day to day life.

A Aot

A INTRODUCTION \

In this chapter we will discuss about plane figures and solid shapes.

Plane figures : In previous classes, we have learnt to draw some figures like square,
rectangle, triangle, quadrilateral, circle etc. These figure have rwo dimensions namely length
and breadth and can be drawn on a paper, these [igure are called two dimensional (2 — D) figure
or plane figures. Some types of plane figure are as follows.

(i) Rectangle (ii] Sguere (iii) Triangle
/ |I." / \
."II I."I / '||
f“f / I\ x’/
/ / b
{iv) Quadrilateral {(v) Circle

273
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Solid Shapes : In Our daily life we come across various objects like books, packing boxes,
road rollers, balls and ice cream cones ¢ic. These type of objects having length, breadth and
height are known as three dimensional (3 — D) figures or solids, because they have a definite
shape and occupy space. Some types of solid shapes are as follows.

(i

o,

A .
.

(i)

(v)

revise the terms related 1o solid shapes.

Sphers
Faces, edges and vertices : You have studied faces, edges and vertics of solid shapes. Let us

H”,‘.H
\\\h&

e

o

i
\‘\:‘\.\.
s,

H
g oy
S

e oty

",

(ii) /

1
|
|
|
|
|
1
|
i
I
1

////%/

(iv}

Z, 2

Cone

Triangular pyramid

Vertex

Ldge —»

Face
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DIFFERENT SOLID SHAPES AND THEIR FEATURES

Cubeid : A solid bounded by six rectangular faces at right angle to each other is called a
cuboid. The figure shows a cuboid ABCDEFGH having :

H
/I
Ei ;
T
({r’_}D‘ i / _},';-__,/
o ':.-//_ o
A ¢ i
o A AT
T
A

(i)  Faces: [thas 6 rectangular faces ABCD, EFGH, ADHE, BCGH, ABEF and DCGH.
Out of these six faces ABFE, DCGH, BCGE and ADHE are called lateral faces of
cubod

(if) Edges :Ithas 12 edges AB. BC, CD, DA, EF, FG, GH, HE. BF, CG, AE and DH

(i) Vertices : It has 8 vertices A, B,C,D,E,F Gand H

Cube : A cuboid whose length, breadth and height are equal is called a cube the figure
shows a cube ABCDEFGH having :

l']r't G
/I
E ; 7
)
I
LIS""""""';/'
= C
— -~
™
- =
A B

(i) Faces :Ithas 6 square faces ABCD, EFGH, ADHE, BCGH, ABEF and DCGH and

lateral faces are ABFE, DCGH. BCGF and ADHE.

(if) Edges : Ithas 12 edges AB, BC, CD, DA, EF, FG, GH, HE, BF, CG, AE and DH

(ffi) Vertices : It has 8 vertices A, B, C,D, E,Fand H.

Cylinder : A cylinder is a three dimensional solid Cuarvid
that contains two parallel bases connected by a curved Flatface— G edge
surface. The bases are usally circular in shape for —
example :- pipes, cold drink cans, road roller. The figure

shows a cylinder having
(i} Faces : It has two flat faces and one curved = CE:;d
face.

(i) Edges : It has two curved edges.

o Flat fae
(irr) Vertices : Tt has no vertex, Hee
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Cone : A cone is a three dimensional shape that tapers smoothly from a flat base to a point
called vertex for example : Ice cream cone, funnel, a conical tent. The figure shows a cone
having

Wertex

/ 5 Curved face

AP Flat face

&““-\-L____/ A, _{ _,_F,di— Cusrved edge

(/) Faces : It has one flat and one curved face.
(if) Edge : It has one cured edge
(ifi) WVertex : It has one veriex

Sphere : A three dimensional figure which is absolutely ?,ﬂ{ll'-‘.;--x&
round like a ball is called a sphere. R |

The figure shows a sphere ( ,""I |

() Tihas a curved surface \ lﬂ /"J

(ify Ti has no edge _—

(ifiy 1t has no vertex

Triangular Pyramid : A triangular pyramid is a Pyramid
which has a triangular base, The [igure shows a triangular
pyrarid having :-

Faces : Tt has 4 faces

Edges : Tt has 6 edges

Vertices : It has 4 vertices

SUMMARY
Sr No. Name of Number of Number Number
the solid faces of edges of vertices
1. Cuboid 6 12 8
2, Cube 6 12 8
3l Cylinder 3 12 NIL
4. Cone 2 1 1
5. Sphere 1 NIL NIL
6. triangular pyramid 4 6 4
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Nets for Building 3 — D shapes : Net is a two dimensional shape that can be folded to
form a three dimensional shape or a solid. A solid may have different nets.
The figure ({) Shows a cube and figure (ii) is net of cube.

(i)

(i)

7

R
Fa oy
o

\‘\\\‘E___

% —

o A7
A 't’.-

Net of great pyramid of Egypt which has a square base and triangles on the four side is as
follows.

We can also make 3 — D shapes from different nets.
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EXample-1: Draw the correct solid shape with the help of the given net.

/+/,

EXample-2 : The following net is an in complete net for making a cube complete it in
atleast two ways (seprate diagrams) Remember that a cube has six faces.

Sol. A cube has six faces so net for making a cube in atleast two dilferent ways are as
follows.
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EXample-3 : Draw the net of the solid given in the figure
em ———%

Sol.

12cm

(i) ‘ (@) Square
(ii) ¢ k\_ (h) Circle
(iii) ‘ ‘ (6) Quadrilateral
- .
@w ) (@) Triangle
I | (¢} Rectangle
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Match the three dimension shapes with the names.

() A

(ir)
(#i) E
o @

)

Identify the nets which can be used to make cubes (cut out copies of the nets and try it)

(i)

{iii)

Draw the net for a square pyramid with base as square of sides 5cm and slant edges Tem.

(i)

(iv)

Draw a net for the following cylinder.

(e1)

(#)

(c)

(d)

(e)

fathematics - VII

Cylinder

Triangular pyramid

Sphere

Cone

Cuboid




Visualiging Solid Shapes 281
Draw the net of the solid given in figure.

Dice are cubes with dots on each face oppsite faces of a die always have
a total of seven dots on them following are two nets to make dice (cuber)
the number inserted in each square indicate the number of dots in that
box insert suitable number in the blank squares.

(i) (i) :
1

6 | 3 | 2

Which zolid will be obtained by folding the lollowing net.

. @
e | @
L
L]
L
* @@
& ]
L L
e @
L I

Complete the following table

(i) (ii) (iii) (iv)

Face 3

Edges 12 8

Vertices B 10
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10.  Multiple choice questions
(i) Out of following which is 3-D figure ?

(7)) Sguare () Triangle
(¢} Sphere (d) Circle
(if} Total number of faces a cylinder has
(@) O b 2
(e 1 (d) 3
(iii) How many edges are there in a square pyamid ?
(@) 5 (b) 8
(e 7 (d) 4
(iv)  Sum of number on the opposite faces of a die is
(@) 8 B 7
ey 9 (d) 6
(v) Which is not a solid tigure ?
(@) Cuboid (b) Sphere
(¢} Quadrilateral (d)  Pyramid

DRAWING SOLIDS ON A FLAT SURFACE

When we draw a solid shape, the images are somewhat distorted because our drawing
surface is paper. which is flat. To make them appear three dimensional, there are two ways to
draw 3D figures.

1. Oblique sketches

2.  Izometric skeiches

Obligue sketches : The oblique sketching is a pictorial representation of an object, in
which the diagram is intended to depict the perspective of object in three dimensions. Following
are the steps to draw oblique sketch of a cube.

Step 1 Step 2
Diraw a square Dyavwy the second square where
the midpoints of two sides of

both square coincide
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|
{ 1
' I
|
=8 T
~
3
b
Step 3 Step 4
Toin the comesponding vertices Redraw using dotted lines
of both the squares for hidden edges

Similarly we could make an oblique sketch of cuboid (Remember faces of cuboid are
rectangles)

(if) Isometric sketches : An Isometric sheet is a special sheet on which dois are formed a
pattern of equilateral triangles. In an isometric sketch measurement are kept proportional.
Following are steps to draw 1sometric sketch of a cuboid having dimensions 4 x 3 x 2

Step 1 Step 2
Diraw a rectangle to depict the front face Divaw Four parallel line segmenty
of length starting from each of

the four comers reclangle

Step 3 Step 4
Join the maiching corners with an This is an isonetric skeich
appropriate line segments of a cuboid
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EXample-1: Length of a cuboid is Scm, Breadth is 4em and height is 3cm draw oblique

sketch of this cuboid.
Sol. Oblique sketch of a cuboid with length Sem. breadth 4cm and height 3em is as follows.

EXample-2 : Draw an Isometric sketch of a trianglar pyramid
Sol. Isometric sketch of triangular pyramid is as follows.

<=1 EXERCISE - 15.2
'ﬂ".'.. E =

1.  Use Isometric dot paper to make an Isometric sketch of the following figures

P
s /2 2
|

(i (i
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/

(iii) | (iv)
2, Draw (i) an oblique sketch (i) Isometric sketch for
(@) A cube with a edge of 4cm long
(b) A cuboid of length 6¢m, breadth 4cm and height 3cm

3. Two cubes each with edge 3cm are placed side by side to form a cuboid, sketch obligue and
isometric sketch of this cuboid.

4.  Draw an Isometric sketch of triangular pyramid with base as equilateral triangle of 6cm
and height 4cm.

5. Draw an Isomeiric sketch of square pyramid
6. Make an oblique skeich for each of the given Isometric shapes

(1) (i1)
7. Using an isometric dot paper draw the solid shape formed by the given net.
3om
Jom Zem EI
-

3em
st
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8. Multiple choice questions :-
(i)  An oblique sheet is made up of
(a) Rectangles (b)Y  Squares
(c) Right angled triangles (d) Equilateral triangles
(if}  An isometric sheet is made up of dots forming

(@) Squares () Rectangles

(¢) Equilaweral triangles (d) Right angled triangle
(iff) An oblique sketch has

(@) Proportional lengths (b} Parallel lengths

(¢) Non proportional lengths (d) Prependicular lengths
(fv) An Izsometric skelch has.
(a) Non propertional lengths (b))  Parallel lengths
(¢} Prependicular lengths (d)  Proporional lengths
(v} Tsometric sketches shows objects of
(a} Two dimensions () Shadows
(¢} Three dimensions (d) One dimension
Visualising solid ohjects : When we look at a solid object. 1t is not necessary that the
whole of it can be seen from one place. The view of the solid, also depend upon the direction
from where il is seen. when some combined shapes are viewed, some of the shapes remains
hidden from the viewer, There fore visualising solid shapes is a very useful skill through which
we can see the hidden parts of a solid shape.

P

r

-

e

Loolk at above combined shape and how many cubes do vou think have been used to make
this structure. A hittle thinking will help you to find the right answer. This structure contains 10
cubes.

EXample-1: Count the number of cubes in the following structures

(1) (11) (i) a

7 o O

Sol. (D4 (@8 (i) 12
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VIEWING DIFFERENT SECTIONS OF A SOLID

Different ways of viewing a 3-D object are

1. By cutting or slicing : A solid or a 3-D object can be cut into a number of parts. When
we cut a 3-D object into two parts by using a knife, we get two new faces of solid. These new
faces are called cross-sections of a solid. For example, If we cut a piece of cheese vertically we
get two new laces as shown in Ggure.

Knife

%
5
%
)
5
3
B
\——————— —— —
i L
SE R ST, U9 .

\ >l T f){ ...... /

|

Cheese

Wew faces

Similarly. Tf we cut a solid cone vertically we get two new faces as shown in figuare.

Knife

Wew facss

From above it is clear that when we give a cut we get a plane face. This plane face is called
a ‘Cross Section” and its boundary is a plane curve.

EXample-2 : What cross section is made by (i) Vertical eut (ii) Horizontal cut in the

following solid :
(a) Cube (b} Cuboid
(c) Cylinder (d} Sphere
(¢) Cone (i  Triangular prism

also draw rough sketch of the solids
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Name of solid Sketch Vertical Cut | Horizontal Cut
Y ik O
(a) Cube 3 0} Square Square
(k) Cuboid Rectangle Rectangle
(¢} Cylinder :j Rectangle Circle
N
(d) Sphere k\ ({ I,l Circle Circle
\l\
(e) Cone Triangle Circle
it Triangular Prism L Rectangle Triangle

2. By shadow of a 3-D objeet : The shadow of a 3-D object is a 2-D Image. The shadow of
an object is not a fixed image with a change in the position of the source of light, the shadow of
the object changes. It we throw light on the cylinder from the top we get a shadow in the shape
of a rectangle.

Source of light
- ¢ i % My
- » ' i L %
» T R "
- (" I h .'\I -t
P
[ \‘I
i | €— Cylinder
T
. Yook

la—— Shadow




Visualiging Solid Shapes 289
Bur, if we throw the light on a cvlinder from left, we get the shadow in the shape of a

circle.
|rf ) )
ll\. f) \‘\ __r-*"rfl

\ Shadiow

Cylinder

We observe that the shadow of an object depends not only on different position of the solid
but also on the position of the source of light.

EXample-3 : If we throw light on the following solids from the top. Name the shape
of shadow obtained in each case and also give a rough sketh of the shadow.

(i) (i)

#
.-l'"// I
arf
- '_,-*"
Cube Ball

Sol. (i) Shadow of cube looks like a square.

Square

(if) The shape of shadow of a ball looks like a circle.

o~

\
Cirele
3. By looking at a solid from certain angles : Another way is to look at the shape from

different angles i.e; the front view, the side view and the top view, which can provide a lot of
information about the shape observed.
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Wk can see three views i.; front, side and top views of a house as follows.

s

[]

Front view Side view Top view

EXample-4 : For the given solids sketch the front side and top view.
Tap

(i) V

]

Top
[
¥
+— Side
+_
A Side
Front
P
i
Front
Sol. @
Fromt view Side view Top view
(iiy

Fromt wiew Side view Top view
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22T EXERCISE - 15.3 |
- .‘ 3

1. Count the number of cubes in each of the following figures.

(i) (ii)
L1
L1

{iii) (iv)

N

L~
L
4
f

L T

2. If three cubes of dimensions 2cm x 2em x 2em are placed side by side, what would be the
dimensions of resulting cuboid ?

2em

— "._;-'--""‘r&r

em 2em 2em

3. If we throw light on the following solids from the top name the shape of shadow obrained
in each case and also give a rough skeich of the shadow.

Source of
Source of urce o
I lighi light
U TR
"';"'l"fll|l.'|'l“':\
Ky FEEL 1A A P A e LN
Pt IR A RE SEHEAA,
¥ .rffi .Ir ik III. II'|1" ‘:‘ ! -'JJI|”|F111 \
’
"l A O e M e f"l..lrqulllzll':kk"‘
,i’"' L RO TR ,"1.
ol LD
= oo 0 )

(i) DVD playver (if) Sandwich {uil) Straw
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Whai cross-sections do you get when you given a.

(i) Vertical cut (if) Horizontal cut

to the following solids ?

(a) Ade (B) A square pyramid
(¢} Around melon (d) A circular pipe

(e} Abrick (f)  Anice cream cone

It we throw light on following solids, from left name the shape of shadow in ecach and also
give a rough sketch of the shadow.

(1) (71)

A0

Frrinmayh

A ball A cone

Here are the shadows of some 3 — D objects. when seen under the lamp of an overhead
projector. Identify the solids that match each shadow (There may be multiple answers for

A Square A Rectangle A Circle A Triangle

Sketch the front, side and top view of the following figures.

(@ (i)
'l ._“ //

P
i

(iif) (iv)

Pl
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Multiple choice questions :-
(i)  The number of cubes in the given structure is ?

(a) 12
(B 10
(cy 9
(d) 8
(ii) The number of unit cubes to be added in above students to

make a cuboid of dimensions 4 unit x 2 unit x 3 umt s 7

() 11 (B 12
() 13 (d 14

(iii) ‘What cross-section is made by vertical cut in a cuboid
(a) Sqguare (6) Rectangle
(¢} Circle (g} Triangle

(iv) What cross section is made by horizontal cut in a cone
(@) Trangle (b Circle
(c)  Square (d) Rectangle

(v)  Which solid cost a shadow of triangle under the effect of light
(@) Sphere (b} Cylinder
(¢} Cone (d) Cube

WHAT HAVE WE DISCUSSED ?

I
H

The circle, the square, the rectangle. the guadnlateral and the tnangle are examples of

plane figures: the cube. the cuboid, the sphere, the cylinder. the cone and the pyramid are

examples of solid shapes.

Plane figures are two dimensional (2-D) and solid shapes are three dimensional (3-D)

A face 18 a flat surface, An edge is where two faces meet and a vertex is a corner where

edges meel and the plural of verlex 1s vetices.

Net is a two dimensional shape that can be folded to form a three dimensional shape or a

solid. A solid can have several type of nets

Solid shapes can be drawn on a flat surface i.e, on paper, as 2-D representation of a 3-D

shape. The two methods to draw sketches of 3-D shapes are :-

(i) Obligue sketch : An oblique sketch does not have proportional lengths, sull it conveys
all important aspects of the appearance of 4 solid.

(if)  Anisometric sheetis a special sheet on which dots are formed on a pattern of equilateral
triangles. In an isomeiric sketch measurement are kept proportional.

Visualising solid shapes is a very usefull skill through which we can seen the hidden parts

of a solid shape. Different ways of viewing a 3-D object are :-

(i) By cutting or slicing : A solid or a 3-D object can be cut nto a number of parts.
When we cut it into two parts, we get two new faces called crossections of a solid.

(if) By shadow of a 3-1) object : In this way we observe a 2-D shadow of a 3-D shape.

(iii) By looking at a solid lrom certain angles : In this way we look at the shape from
different angles, i.e. the front view. the side view and the top view. Which can provide
a lot of information about the shape observed.
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LEARNING OUTCOMES
After completion of the chapter, the students are now able to :
1. Relate 2-D shapes with 3-D shapes.

2. Identify and draw nets of various 3-D shapes and are able to form solids using these
nets.

3. Count the faces, edges and vertices of solids (3—D Shapes)
4. Draw 3-D shapes on a flat surface by oblique and isometric sketch method.

5. See the hidden parts of a solid by cutting or slicing and will also be able to visualize
solids from different angles.

6. Apply their knowledge about shapes in their day to day life.

o

EXERCISE 15.1
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T (i) (ii)

8. Dice s 1.1

& w8

9. (i) Faces:6 (ii) Edges: 2, vertices : NIL (i7i) Faces : 7. Edges : 15 (iv) faces : 3,
vertices : 5
0. () ¢ (@ 4 G b (W) b (v ¢

EXERCISE 15.2
8. () b (i ¢ (i) ¢
(iv) d (v) ¢
EXERCISE 15.3
L. () 6 (in 21
(i) 32 (iv) 13

2.  Length 6¢m, breadth 2cm and height 2cm (3) (@) Svuare. Svoare () Triangle, Svuare.
3.  Circle, circle (d) Circle, Reciangle (¢) Rectangle, Rectangle (f) Triangle, Circle
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(i) Dice, chalk box etc
(iii) Cricket ball, Disc etc

()

fathematics - VII

(ii) Book, Mobile, DVD player etc
(iv)  Birthday cap, Icecream cone etc.

Fromt view Side view Top view
(ii) \
Front view Side view Top view
{iii}
Fronl visw Side view Top view
(iv)
Front view Side view Top view
(i) a (if} b (iii) b
(iv) b ¥} ¢

s
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