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Foreword

Education is a process of human enlightenment and empowerment. Recognizing the enormous
potential of education, all progressive societies have committed to the Universalization of Elementary
Education with an explicitaim of providing qualityeducation toall. Asthe next step, universalization
of Secondary Education has gained momentum.

The secondary stage marks the beginning of the transition from functional mathematics studied
upto the upper primary stage to the study of mathematics as a discipline. The logical proofs of
propositions, theorems etc. are introduced at this stage. Apart from being a specific subject, it is to
be treated as a concomitant to every subject involving analysis as reasoning.

I am confident that the children in our state of Telangana learn to enjoy mathematics, make
mathematics a part of their life experience, pose and solve meaningful problems, understand the
basic structure of mathematics by reading this text book.

For teachers, to understand and absorb critical issues on curricular and pedagogic perspectives
dulyfocusing on learning rather than of marks, is the need of the hour. Also coping with a mixed
class room environment is essentially required for effective transaction of curriculum in teaching
learning process. Nurturing class room culture to inculcate positive interest among children with
difference in opinions and presumptions of life style, to infuse life in to knowledge is a thrust in the
teaching job.

The afore said vision of mathematics teaching presented in State Curriculum Frame work
(SCF-2011) has been elaborated in its mathematics position paper which also clearly lays down the
academic standards of mathematics teaching in the state. The text books make an attempt to concretize
all the sentiments. In the endeavor to continuously improve the quality of our work, we welcome
comments and suggestions in this regard.

With an intention to help the students to improve their understanding skills in both the languages i.e.
English and Telugu, the Government of Telangana has redesigned this book as bilingual textbook in two
parts. Part-1 comprises 1 to 8 lessons/ chapters and Part-2 comprises 9 to 15 lessons/ chapters.

The State Council for Education Research and Training, Telangana appreciates the hard work
of the text book development committee and several teachers from all over the state who have
contributed to the development of this text book at different levels. | am thankful to the District
Educational Officers, Mandal Educational Officers and Head teachers for making this mission possible.
I also thank the institutions and organizations which have given their time in the development of this
text book. I'am grateful to the office of the Commissioner & Director of School Education, (T.S.)
and Vidya Bhawan Society, Udaipur, Rajasthan for extending cooperation in developing this text
book. Our special thanks to Faculty of School of Education Tata Institute of Social Sciences (TISS),
Hyderabad and Sri Ramesh Khade, Communication Officer, CETE, TISS-Mumbai and Designers
identified by SCERT for their technical support in redesigning of the textbooks.

Place : Hyderabad Director
Date : 07 December 2022 SCERT, Hyderabad
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NATIONALANTHEM

Jana-gana-mana-adhinayaka, jaya he
Bharata-bhagya-vidhata.
Punjab-Sindh-Gujarat-Maratha
Dravida-Utkala-Banga
Vindhya-Himachala-Yamuna-Ganga
Uchchhala-jaladhi-taranga.
Tava shubha name jage,

Tava shubha asisa mage,
Gahe tava jaya gatha,
Jana-gana-mangala-dayaka jaya he
Bharata-bhagya-vidhata.

Jaya he!l jaya he! jaya he!

Jaya jaya jaya, jaya he!!

- Rabindranath Tagore

PLEDGE

“India is my country; all Indians are my brothers and sisters.
I love my country, and | am proud of its rich and varied heritage.

| shall always strive to be worthy of it.

| shall give my parents, teachers and all elders respect,
and treat everyone with courtesy. | shall be kind to animals.

To my country and my people, | pledge my devotion.

In their well-being and prosperity alone, lies my happiness.”

- Pydimarri Venkata Subba Rao
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Integers

Chapter

(Mol Introduction

We start learning numbers like 1,2,3,4.... for counting objects

around us. These numbers are called counting numbers or natural
numbers.

()] Which is the smallest natural number?
(i) Write any five natural numbers between 100 and 10000.

(i) Can you tell the last number in the sequence of natural

numbers ?

(v)  What isthe difference between any two consecutive natural numbers?

By including ‘0’ to the collection of natural numbers, we get a new collection of numbers called
whole numbersi.e., 0,1, 2,3, 4, ......

Inclass VI we also learnt about negative numbers. Ifwe put whole number and negative numbers
together we get a bigger collection of numbers called integers. In this chapter, we will learn more
about integers, their operations and properties.

Let us observe how to represent some integers on a number line.

A
v

()] Which is the biggest integer represented on the above number line?
(i) Which is the smallest integer represented on the above number line?
(i) Is 1 bigger than—-3? Why?

(v) Is—6 bigger than —-3? Why?

v) Arrange 4, 6,-2, 0 and -5 in ascending order.

(viy  Compare the difference between (0, 1) and (0, —1) using the number line.

Government’s Gift for Students’ Progress 2 Integers
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Exercise - 1.1

1. Some integers are circled on the number line. Write the biggest and the smallest numbers?
:-6-5-4@-2-101@3456:
2. Write all the integers between the pairs of integers given below. Also, choose the biggest
and smallest intergers from them.
(i)-5,-10 (i) 3,-2 (iii)-8,5
3. Write the following integers in ascending order (smallest to biggest).
()-5,2,1,-8 (ii))-4,-3,-5,2 (iii))-10,-15, -7
4, Write the following integers in descending order (biggest to smallest).
(i)-2,-3,-5 (ii)-8,-2,-1 (iii) 5, 8,=2
5. Represent 6, —4, 0 and 4 ona number line.
6. Fill the missing integers on the number line given below
4 5 T 3 . . >
7. The temperatures (in degrees celsius/centigrade) of 5 cities in India on a particular day are

shown on the number line below.

Kasauli Manali ~ Nainital Ooty Bang’I{Jre

||||||| ! T - TS NN TN TR TN TN NN SN TN SN TR NN TR N T N
||||||||||||||||||||||||||||||||||||||

-15°C -10 °C 5°C 0°C 50C 10° 150 20°

Write the answers for the following questions based on the above number line.

()] Write the temperatures of the cities marked on it?
(i) Which city has the highest temperature?

(i) Which city has the lowest temperature?

(v)  Which cities have temperature less than 0°C?

) Which cities have temperature more than 0°C?

Operations of integers

We have learnt about addition and subtraction of integers in class V1. First we will review our
understanding of the same and then learn about multiplication and division of integers.

Government’s Gift for Students’ Progress 4 Integers
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1.1.1 Addition of integers

Observe the additions given below.
4+3 =7
4+2 =
4+1 =
4+0 =
4+ (-1)
4+ (-2)
4+ (-3)

P N W bk~ 01O

Do you find any pattern in the answers? You will find that when the number being added to 4 is
decreased byone (3, 2, 1, 0, -1, -2, —3) then the value of the sumalso decreases by 1.

On the number line, when you add 3 to 4 you move 3 steps right from 4 on the number line.
+3

A

o
Gl
A
.
N
=
[y
.
N
oo
~
oH
-

Similarly, what will happen if you add 2 and 1 to 4 on the number line drawn above? You will find
that in each case you have moved right on the number line.

Now, let us see what is happening when we add -1 to 4. From the above pattern, 4+(-1)=3. We

understand that we have to move one step left onthe number line.
-1

1 0 1 2 3 4 5 6 1

»
»

~
[op)
o1
1
A
]
w
N

Similarly, what will happen if you add —2 and -3 to 4 on the number line drawn above? You will
find that in each case you are moving left onthe number line.

Thus, each timeyou add a positive integer you move right on the number line. On the
other hand, each time you add a negative number you move left on the number line.

1. 9+7 = 16 9+1 =
9+6 = 15 9+0 =
9+5 = 9+(-1) =
9+4 = 9+(-2) =
9+3 = 9+(=3) =
9+2 =
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()  Represent the additions 9 + 2,9 + (-1), 9 + (-3), (-1) + 2, (-3) -5 on the
number line.

(i)  When you add a positive integer to a number, in which direction did you move
on the number line?

(i)  When you add a negative integer to a number, in which direction did you move
on the number line?

2.  Sangeetha said that each time you add two integers, the value of the sum is
greater than the numbers. Do you agree with her? Give reasons for your answer.

/|
Exercise - 1.2

1. Represent the following additions on a number line.

(i) 5+7 (i 5+2 (i) 5+ (-2 (iv) 5+(-7)
2. Compute the following.

@ 7+4 (i) 8+(=3) @iy 11+3

(iv) 14 + (-6) v 9+(-7) (Vi) 14+ (-10)

(vii) 13 +(-15) (vii) 4 + (-4) (x) 10+ (-2)

() 100 + (-80) (xi) 225+ (=145) (i) (-5)+7

(xiii) (-15) - (1) (xiv) (=5) + (=3)

1.1.2 Subtraction of integers
Now let us observe the subtractions given below.

6-3 =3
6-2 =4
6-1 =5
6-0 =6
6=(<1) = 7
6-(-2) = 8
6-(=3) = 9
6-(-4) = 10

Do you find any pattern in the answers? You will find that when the number being subtracted from
6 is decreased by one (3, 2, 1, 0, -1, -2, -3, —4) the value of the difference increased by 1.

On the number line when you subtract 3 from 6, you move 3 steps left from 6 on the number line.
6-3

& »
'« 1 1 1 1 1 1 Ll

5 4 -3 -2 -1 0 1 2 3 4 5 6 1 8

Government’s Gift for Students’ Progress 8 Integers
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Similarly, if you subtract 2, 1 from 6 on the number line. You will observe that in each case you
have moved left on the number line.

Now, let us see what is happening when we subtract —1 from 6. As seen from the above pattern
we get 6- (1) = 7.

Thus, we have moved one step right on the number line .
6-(=1)

-5

55 1 6§ 1 5t & t & = %

A

A~
w
N
=

Similarly, what will happen if you subtract —2, —3, —4 from 6? You will find that in each case you are
moving right onthe number line.

Thus, each time you subtract a positive integer, you move left on the number line and
each time you subtract a negative integer, you move right on the number line.

Complete the pattern given below.
1. 8-6 = 2
3

cO 0O OO © 00 00
|

o Fr N W b~ O
|

8-(-1)
8-(-2) =
8-(=3) =
8-(-4) =
() Represent 8-6, 8-1, 8-0, 8—(-2), 8—(—4) onthe number line.

(i) When you subtract a positive integer in which direction do you move on the
number line?

(i) When you subtract a negative integer, in which direction do you move on the
number line?

2. Richafelt that each time you subtract an integer from another integer, the value of
the difference is less than the given two numbers. Do you agree with her? Give
reasons for your answer.

Government’s Gift for Students’ Progress 10 Integers
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Exercise - 1.3

1. Represent the following subtractions on the number line and write the result.
m 7-2 am 8-(-7) (i) 3-7
(v) 15-14 V) 5-(-9) M) (=2)-(-1)

2. Compute the following.

(i 17-(-14) (i) 13-(-8) (i) 19-(-5)
(v) 15-28 (vy 25-33 (vi) 80-(-50)
(viiy 150-75 (viii) 32-(-18) (X) (-30)—(-25)
3. Express ‘-6’ as the sum of a negative integer and a whole number.
1.1.3 Multiplication of integers
Now, let us multiply integers.
We know that3+3+3+3= 4 x3 (4 times 3)
This can be represented on the number line as follows:
3 3 3 3

&

Y N Y

»
»

10 1 2 3 4

therefore 4 x 3=12.

Now let us discuss 4 x (-3) i.e., 4 times (-3)
4% (-3) = (-3)+ (B)+(-3) + (-3) =-12

This can be represented on the number line as follows:

=3

-3

5

6

7
Thus, 4 x 3 means 4 jumps each of 3 steps from zero towards right on the number line and

-3

8

9

10

-3

11

12

(T N N

13

&
<

-3 -12 11 -10 -9 -8

therefore 4 x (=3) =-12

Similarly, 5 x (—4) = (—4) + (—4) + (—4) + (=4) + (-4) =20

This can be represented on the number line as follows:

—4 —4

-7
Thus, 4 x (=3) means 4 jumps each of 3 steps from zero towards left on the number line and

-4

-6

-5

-4

-4

-3

-2

-1

0

>
»

1

A

v
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Thus, 5 x —4 means 5 jumps each of 4 steps from zero towards left on the number line
and therefore 5 x -4 =-20

Similarly, 2% -5 = (=5) + (=5) = =10
3% -6 = (=6) + (-6) + (-6) = -18
4x-8 = (8)+(-8) +(-8) +(-8) = -32

,._'?:- Do This

1. Compute the following.
) 2x-6 (i) 5x-4 (i) 9x-4

Now, let us multiply —4 x 3
Observe the following pattern.

4x3 = 12
3x3 = 9
2x3 = 6
1x3 = 3
0x3 = 0
-1x3 = -3
-2%x3 = -6
-3x3 = -9
4x3 = -12

You see that as the multiplier decreases by 1, the product decreases by 3.
Thus, based on this pattern -4 x 3 =-12.
We already know that 4 x -3 =-12

Thus, 4%x3=4x-3=-12
Using this pattern we can say that

4x(<5) = (4)x 5 = -20
2x(-5)= (-2x 5 = -10
3x(-2) =
8 (-4) =
6 % (-5) =

From the above examples you would have noticed that product of positive integer and a
negative integer is always a negative integer.
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1.1.3(a) Multiplication of two negative integers

Let us see what we will get on multiplying —3 and —4.

Observe the following pattern.

-3 x4

-3x3

-3x2

-3x1

-3x0

—3x-1

-3x-2

—3x-3

—3x 4

9

12

Do you observe any a pattern? You will see that as we multiply -3 by 4, 3, 2, 1, 0, -1, -2,
-3, —4 the product increases by 3.

Now let us multiply —4 and -3.

Observe the following products and fill the blanks.

-4 x4
-4 x3
-4 %2
-4 x1
—4x0
-4 x -1
-4 x -2
-4 x -3

You will see that as we multiply-4 by 4, 3,2, 1, 0,-1, -2, -3, the product increases by 4.

According to the two patterns given above, (-3) x (-4) = (-4) x (-3) =12

Government’s Gift for Students’ Progress 16
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You have also observed that.

3% (-1)=3 4% (-1)=4
3x(-2)=6 —4x(-2)=8
—3x(=3)=9 —4x (=3) =12

Thus, every time if we multiply two negative integers, the product is always a positive integer.

m Activity 1

Fill the grid by multiplying each number in the first column with each number in the first row.

X 3 2 110 |1|-2](-3

3 g 6 (| 3]0]|-3|-6 |2

(1)  Isthe productof two positive integers always a positive integer?
(i)  Isthe productof two negative integers always a positive integer?

(i) Isthe product of a negative and positive integer always a negative integer?

1.1.3(b) Mdltiplication of more than two negative integers

We noticed that the product of two negative integers is a positive integer. What will be the product
of three negative integers? Four negative integers? andsoon......

Let us observe the following examples.

) (2x(-3=6

(i)  2)x(B)*x(A4)=[-2)*x(3)]*x(-4)=6x(-4)=-24

(i) (=2) x (=3) x (-4) x (-5) = [(-2) x (=3) x (-4)] x (-5) = (-24) x (-5) =120
(iv)  [(-2) x (-3) x (-4) x (-5) x (-6)] = 120 x (-6) =-720
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() (-2)x(-3)=6

(i) (2)x(RB)x(A)=[(-2)x(-3]*x(-4)=6x(4)=-24

(i)  (-2) x (-3) x (-4) x (-5) = [(-2) % (-3) x (-4)] x (-5) = (-24) x (-5) = 120
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From the above products, we observe that

()] The product of two negative integers isa positive integer.
(i) The product of three negative integers is a negative integer.
()  The product of four negative integers is a positive integer.
(v) The product of five negative integers is a negative integer.

Is the product of six negative integers be positive or negative? State reasons.

@ D)xE)=—-

() )*x (D) x(-1)=——-

© DxE)*x ) x (1) =——

@ EDxE)xE)x ) x () =——

We further see that in (a) and (c) above, the number of negative integers that are multiplied are
even number of times and their productsare positive integers. The number of negative integers that
are multiplied in (b) and (d) are odd number of times and their products are negative integers.

Thus, we find that if the number of negative integers being multiplied is even, then the
product is a positive integer. And if the number of negative integers being multiplied is
odd, the product is a negative integer.

/|
Exercise - 1.4

1. Fill'in the blanks.

@) (=100) X (=6) = oo

i 3 *x 3

(i) 100 X (=6) = .

V) (=20) X (<10) = oo

W) 15 X (=3) = s
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@) (-100) X (=6) = oo

@) 3 x 3

(i) 100 X (=6) = .
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V) 15 X (8) = e
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2. Find each of the following products.

() 3x(-1) (i) (-1)x225

(ii)  (-21) x (-30) (v) (-316) x (-1)

(V) (-15) x0x(-18) (Vi) (-12) x (-11) x (10)

(vii) 9 x (-3) x (-6) (vii) (-18) x (-5) x (-4)

() (-1)x(-2) x (-3) x4 ) (=3) x(-6) x (-2) x (-1)

3. A certain freezing process requires that the room temperature be lowered from 40°C at
the rate of 5°C every hour. What will be the room temperature 10 hours after the process
begins?

4, In a class test containing 10 questions, 3’ marks are awarded for every correct answer

and (-1) mark is for every incorrect answer and ‘0’ for questions not attempted.
(i) Gopigets5 correct and 5 incorrect answers. What is his score?
(i) Reshma gets 7 correct answers and 3 incorrect answers. What is her score?

(i) Rashmi gets 3 correct and 4 incorrect answers out of seven questions she attempts.
What is her score?

5. A merchant on selling rice earns a profit of ~10 per
bag of basmati rice sold and a loss of "5 per bag of
non-basmati rice.

(i) He sells 3,000 bags of basmati rice and 5,000
bags of non-basmati rice in a month. What is his
profit or loss in a month?

(i) 1fwe sell 6,400 non-basmati rice, how many basmati rice bags are to be sold to get
neither profit nor loss?

6. Fill in the blanks.
B (-3)x =27 @i 5x =-35
(iii) x (-8) =-56 (v) x (-12) =132

1.1.4 Division of integers

We know that division is the inverse operation of multiplication. Let us observe
some examples for natural numbers.
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We know that 3x5=15
Therefore, 15+5=30r15+3=5
Similarly, 4x3=12

Therefore, 12+4=30r12+3=4

Thus, we can say that for each multiplication statement of natural numbers there are two
corresponding division statements.

We can also write a multiplication statement and its corresponding division statements for integers?
Observe the following and complete the table.

Multiplication statement Division statements J
2x(-6)=(-12) (-12) = (6)=2 , (H12)+2=(-6)

(—4) x 5 = (-20) (=20) = (5) = (-4) , (-20)=(4)=5

(8)x (9 =72 72+(-8)=(-9) , 12+(9)=(-8)
R)xEnN=_ ()=

(B)x4=__ ,

5x(-9) = ,

(-10) x (-5) = ,

We can infer from the above table that when we divide a negative integer by a positive
integer or a positive integer by a negative integer, we divide them as whole numbers and
then put a negative (-) sign for the quotient. We thus, get a negative integer as the quotient.

o)

'q._'rl_ Do This

1. Compute the following.

(i) (~100)=5 () (-81)+9 (i) (-75)+5  (v) (-32)+2
(V)125+(=25) - (V) 80+(<5)  (vi) 64+ (-16)

Canwe say that (-48) +8 =48 + (-8)?
Check whether the following are true or not?
() 90+ (-45)and (-90) +45 (i) (-136) +4 and 136 + (-4)

We also observe that

(-12) = (-6) = 2; (-20) + (-4) = 5; (-32) = (-8) = 4; (-45) = (-9) =5

So, we can say that when we divide a negative integer by a negative integer, we get a
positive number as the quotient.
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1. Compute the following.
(i) 36+ (-4) (i) (-201)+(-3) (i) (=325) + (-13)

Properties of integers

In class VI we have learnt the properties of whole numbers. Here we will learn the properties of
integers.

1.2.1 Properties of integers under addition
0] Closure property
Observe the following additions and complete the table.

Statement Conclusion
5+8=13 The sum is a whole number
6+3=
13+5=
10+2=
2+6=8 The sum is a whole number

Is the sum of two whole numbers always a whole number? You will find this to be true. Thus, we
say that whole numbers follow the closure property of addition.

Do integers satisfy closure property of addition? Observe the following additions and complete the
blanks.

Statemenﬂ \ Conclusion
6+3=9 The sumis an integer
-10+2=
-3+0=
S5+6=1
(-2)+(-3)=-5
7+ (-6)= The sumis an integer

Is the sum of two integers always an integer?

Can you give an example of a pair of integers whose sum is not an integer? You will not be able to
find such a pair. Therefore, integers are also closed under addition.

In general, for any two integers a and b, a + b is also an integer.
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(i) Commutative property

Observe the following and fill in the blanks.

Statement 1 Statement 2 Conclusion
4+3=7 3+4=7 4+3=3+4=7
3+5= 5+3=

3+1= 1+3=

Do you observe any pair of whole numbers for which the sum is different, when the order of
numbers is interchanged? You will not find such a pair. Thus, we say that the addition of whole

numbers is commutative.

Is addition of integers commutative? Study the following and fill in the blanks.

Statement 1 Statement 2 Co nclusi\v
5+(-6)=-1 (-6)+5=-1 5+(-6)=(-6)+5=-1
-9+2= 2+ (-9) =

~4+(-5)= (-5) +(4) =

Do you observe any pair of integers for which the sumiis different when the order is interchanged?
You would have not. Therefore, addition is commutative for integers.

In general, for any two integersaandb,a+b=b+a

(i)  Associative property

Let us observe the following examples.

(i (2+3)+4 2+(3+4)
=5+4 = 2+7
=9 =9

@i (2+3)+5 -2+ (3+5)
=1+5 = -2+8
=06 = 06

(i) (-2+3)+(-5) - 2)+[3+(-5)]
=1+(-5) =(-2)+(-2)
=4 = 4

V) [(2)+EE3)]+(-5) -2+[(-3)+(-5)]
=5+ (-5) = -2+ (-8)
=-10 = -10
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Is the sum in each case equal? You will find this to be true.
Therefore, integers follow the associative property under addition.

1. Check whether the following are true or false?
()] (2+5)+4 = 2+ (5+4)
(ii) (2+0)+4 = 2+(0+4)

2. Doesthe associative property hold for whole numbers? Explain with two more
examples.

In general, for any three integersa, bandc, (a+b) +c=a+ (b +c)

(iv)  Additive identity
Observe the following additions.

-2 +0

-2
5 +0 =5
8 +0 =
-10 + 0 =
On adding ‘0’ to integers, do you get the same integer? Yes, we get the same integer.

Therefore, ‘0’ is the additive identity for integers.

In general, forany integera,at0=0+a=a

% Try This
1. Compute the following.
() 2+0=
() 0+3=
(i) 5+0=

2. Similarly, add ‘0’ to as many whole numbers as possible.

Is ‘0’ the additive identity for whole numbers?
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(V) Additive Inverse
What should be added to 3 to get its additive identity ‘0’?

Observe the following-

3+(=3) =0
7+(=7) =0
(<10)+10=0

Can we get similar pairs for all integers as above?

In each pair given above, one integer is called the additive inverse of the other integer.

In general, for any integer ‘a’ there exists an integer (-a) suchthata + (-a) = 0.

aand (-a) are additive inverse of each other.

1.2.2 Properties of integers under multiplication
0] Closure property

Observe the following and complete the table.

Statement Aﬁonlv

9x8=72 The productis an integer

10x0=

-15x2=

-15x3=-45

=11 x (-8) =

10 x10=
5x(-3)=

Isit possible to find pairs of integers whose product is not an integer? You will not find this to be

possible. Therefore, integers follow the closure property of multiplication.

In general, if a and b are two integers, a x b is also an integer.
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@i 2x3=
(i) 5x4
(i) 3x6 =
(iv) Isthe product of any two whole numbers always awhole number?

(i) Commutative property

We know that multiplication is commutative for whole numbers. Is it also commutative for

integers?

Statement 1 Statement 2 ’.CEOWS%
5x(=2) =-10: (2)x5 =-10 5x (=2) = (~2) x 5 = -10
(-3)x6 = 6x(=3) =
20x10= 10 x (~20) =

It istrue for all the above cases? Can you give one example such that product of two integers is not
an integer? Impossible. Therefore, multiplication of integers follows the commutative

property.

In general, for any two integersaandb,axb=bx a

(i)  Associative property
Consider the multiplication of 2, -3, —4 grouped as follows.
[2x(=3)]*(-4) —and  2x[(=3)x (-4)]

We see that-

[2%(=3)]x(-4) and 2x[(-3)x(-4)]
= (-6) X (-4) =2x12

=24 =24

In first case 2, —3 are grouped together and in the second —3, —4 are grouped together. In both
cases the product is the same.

Thus, [2x (=3)] x [(-4)] =2 x [(-3) x (-4)]
Does the grouping of integers affect the product of integers? No, it does not.

The product of three integers does not depend upon the grouping of integers. Therefore, the
multiplication of integers is associative.

In general, for any integers, a, bandc, (axb) xc=ax (b xc)
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o?}" Do This
1. Is [(-5) x 2)] x3 = (-5) x [(2 x 3)]?

2. Is [(-2) x6] x4 = (=2) x [(6 x 4)]?

1. (5%x2)x3=5x%x(2x3)

2. Istheassociative property true for whole numbers? Take many more examples
and verify.

(iv)  Distributive property
We know that, 9 x (10 +2) = (9 x 10) + (9 x 2)
Thus, multiplication distributes over addition is true for whole numbers.
Let ussee, is this true for integers-
) -2x(1+3) =[(-2)x1]+[(-2)*3]
—2x4 =-2+(-6)
-8 =-8
(i)~ 4% [3+(-5)]=[(-1) x 3] + [(-1) x (-5)]
1% () =-3+(s5)
2 =2
Verify -3 x (-4+2) = [(-3) x (-4)] + [-3 x (2)]
You will find that in each case, the left hand side is equal to the right hand side.

Thus, multiplication distributes over addition of integers too.

In general, for any integersa, bandc, ax(b+c)=axb+axc
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(V) Multiplicative identity

Observe the following multiplications and fill in the blanks.

2x1
-5x1
-3x1
-8x1
1 x (-5)

2

-3 1 is the multiplicative identity of integers

You will find that multiplying an integer by 1 does not change the integer. Thus; 1 is called the
multiplicative identity for integers.

In general, for any integer ‘a’, axl=1xa=a

(vi)  Multiplication by zero

We know that any whole number when multiplied by zero gives zero. What happens in case of
integers? Observe the following.

(-3)x0
0 x (-8)
9x0

0

This shows that the product of an integer and zero is zero.

In general for any integera, ax0=0xa=0

/|
Exercises 105

1. Vferify the following.
() 18 x[7 +(-3)] = [18 x 7] + [18 x (-3)]
(i) (=21) x [(-4) + (-6)] = [(-21) x (-4)] + [(-21) x (-6)]

2. () = Foranyinteger a, what is (1) x a equal to?

(i) Determine the integer whose product with (-1) is5

3. Compute the following products using suitable properties.
(i) 26 x (-48) + (-48) x (-36) (i) 8x53x(-125)
(i) 15 x (-25) x (-4) x (-10) (iv) (-41)x102
(V) 625 x (=35) + (=625) x 65 (Vi) 7x(50-2)
(vii) (-17) x (-29) (viii) (-57) x (-19) + 57
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1.2.3 Properties of integers under subtraction

0] Closure under subtraction

Do we always get an integer, when subtracting an integer from an integer?
Do the following.

9-7 =

7-10 =

2-3 =

2-3 =

-2-(-5)
0-4 =

What did you find? Can we say that integers follow the closure property for subtraction?

In general for any integers aand b, a—b is also an integer.

(i) Commutativity under subtraction
Let us take an example.

Consider the integers 6 and —4
6-(-4) =6+4 =10 and
-4-(6)=-4-6=-10
Therefore, 6-—(-4)=-4-(6)

Thus, subtraction is not commutative for integers.

% Try This

Take atleast 5 different pairs of integers and verify commutative property on them.

1.2.4_, Properties of integers under division

() Clasure Property
Observe the following table and complete it.

Mement Inference Statement Inference
-8
(-8)+(-4)=2 Result is an integer (-8)+4=—=-2
4) + 8—_—4—1 Result is not an int 4+ 8-i—_—l
(-4) + (-8) = —g=> | Resultisnotaninteger | 4+ (-8) = —o=—

What do you observe from table? You will observe that integers are not closed under division.
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% Try This

Take atleast five pairs of integers and check whether they are closed under division.

(i) Commutative Property

We know that division is not commutative for whole numbers. Let us check it for integers also.
You can see from the table given above that (-8) + (-4) # (-4) + (-8).

Is (-9) + 3equal to 3 + (-9)?

Is (-30) + (6) equal to (-6) + (-30)?

Thus, we can say that division of integers is not commutative.

g Try This

Take atleast 5 pairs of integers and observe whether the division of integers is
commutative or not?

(i)  Division by Zero
We can divide anything into 2 parts, 3 parts, ..... but not zero parts. Therefore, any integer divided
by zero is meaningless and zero divided by a non-zero integer is equal to zero.

For any integer a, a + 0 is not defined but 0 +a=0fora = 0.

(iv)  Division by 1
Observe the following-
(-8) + 1= (=8) (11)+1=+11 (-13)+ 1= (-25)+1=

Thus, fromthe above examplesa negative integer or a positive integer divided by 1 gives the same
integer as quotient.

In general, for any integer a, a+ 1 =a.

What happens when we divide any integer by (-1)? Complete the following table-
(-8)+(-1)=8 11+(-1)=-11 13+(-1) = (-25)+(-1)=

We can say that if any integer is divided by (=1) it does not give the same integer, but gives its
additive identity.
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1. Foranyintegera, is
(i) a+=1=1?
@M a+(-1)=-a?
Take different values of ‘a’and check.

) Associative property

Consider the integers -16, 4, -2

Is [(<16) + 4] + (-2) = (-16) = [4 + (-2)]?

[(-16) = 4] = (-2) = (-4) = (-2) = 2

(-16) = [4+ (-2)] = (-16) = (-2) =8
Therefore,[(-16) + 4] + (-2) # (-16) + [4+ (-2)]
Thus, division of integers is not associative.

% Try This

Take atleast five more examples and check whether division is associative for integers.

/|
Exercise - 1.6

1. Fill the following blanks.

@) -25+ ... = 25

O 1 = -49

(i) 500 = oo
() 01 .

Some problems using negative numbers

Example 1@ Inatest (+5) marks are given for every correct answer and (—2) marks are given
for every incorrect answer. (i) Radhika answered all the questions and scored 30
marks through 10 correct answers. (ii) Jaya also answered all the questions and
scored (—12) marks through 4 correct answers. How many incorrect answers had
both Radhika and Jaya attempted?

Solution : (i) Marks given for one correct answer =5
So marks givenfor 10 correct answers =5 x 10 = 50
Radhika’s score =30

Marks obtained for incorrect answers = 30-50=-20

Marks given for one incorrect answer = (-2)
Therefore, Radhika had number of incorrect answers = (-20) + (-2) =10
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(i)

Marks given for 4 correct answers =5%x4=20
Jaya’s score =-12
Marks obtained for incorrect answers =-12 -20=-32

Marks given for one incorrect answer = (-2)

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

Example 2: Ashopkeeper earnsa profit of ~ 1 by selling one pen and incurs a loss of 40 paise
per pencil while selling pencils of his old stock.

()

(i)

Solution : ()

(if)

/|
Exercise - 1.7

Ina particular month he incurs aloss of ~ 5. In this period, he sold 45 pens.

How many pencils did he sell in this period? ey

In the next month he earns neither profit nor Ny ——
loss. If he sold 70 pens, h ils did ‘% <z
r:)es:e"? eso pens, how many pencils di ~

Profit earned by selling one pen ~ 1
Profit earned by selling 45 pens= "1 x 45 =" 45, which we denote by 45
Total loss given =5 ie -b5.
Profit earned onpens + Loss incurred on pencils = Total loss (In this question)
Therefore, Loss incurred on pencils = Total loss — Profit earned on pens

= -5 (45) = (-50) = - ~ 50 = — 5000 paise
Loss incurred by selling one pencil =40 paise which we write as —40 paise
So, number of pencilssold = (-5000) + (—40) = 125 pencils.
In the next month there is neither profit nor loss.
So, Profit earned on pens + Loss incurred on pencils =0
1.e., Profit earned on pens =—Loss incurred on pencils.
Now, profit earned by selling 70 pens= " 70
Hence, loss incurred by selling pencils= -~ 70 or —7000 paise.
Total number of pencils sold = (-7000) + (-40) = 175 pencils.

1. Inaclass test containing 15 questions, 4 marks are given for every correct answer and
(-2) marks are given for every incorrect answer. (i) Bharathi attempts all questions but
only 9 answers are correct. What is her total score? (ii) One of her friends Hema attempts
only 5 questions and all are correct. How many marks did they score?
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2. A cement company earns a profit of = 9 per bag of white cement sold and a loss of
" 5 per bag of grey cement sold.

()] The company sells 7000 bags of white cement and 6000 bags of grey cementin a
month. What is its profit or loss?

(i) What is the number of white cement bags it must sell to have neither profit nor
loss, if the number of grey bags sold is 5400.

3. The temperature at 12 noon was 10° C. If it decreases at the rate of 2°C per hour (i) at
what time would the temperature be 8°C below 0° C? (ii) what would be the temperature
at 12 midnight?

4, Inaclass test (+3) marks are given for every correct answer and (—2) marks are given for

every incorrect answer and no marks for not attempting any question. (i) Radhika scored
20 marks. If she has got 12 correct answers, how many questions has she attempted
incorrectly? (if) Mohini scores (-5) marks in this test, though she has got 7 correct answers.
How many questions has she attempted incorrectly?

5. An elevator descends into a mine shaft at the rate of 6 meters per minute. If the descent
starts from 10 m above the ground level, how long will it take to reach— 350 m.

Egg Looking Back

1. N (naturalnumbers) ={1, 2, 3,4,5...}
W (whole numbers) ={0, 1, 2, 3,4,5...} X5Q9I5
Z (Integers) ={...... -4,-3,-2,-1,0,1,2,3,4 ...}

also we canwrite Z={0, +1, £2, +3.....}. Set of integers also represented as I.
2. (i) Eachtime youadd a positive integer, you move right on the number line.
(i) Eachtime you add a negative integer, you move left on the number line.
3. (i) Eachtimeyousubtracta positivie integer, you move left on the number line.
(i) Each time you subtract a negative integer, you move right on the number line.

4. (i) Eachtime you multiply a negative integer by a positive integer or a positive
integer by a negative integer, the product isa negative integer.
(i) Eachtime you multiply two negative integers, the product isa positive integer.

(i) Product of even number of negative integers is positive (+ve), product of
odd number of negative integers is negative (-ve).
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integer.

6. Propeties of Integers

5. () Eachtime you divide a negative integer by a positive integer or a positive integer by
anegative integer the quotient is negative integer.

(i) Eachtime you divide negative integer by a negative integer the quotient is positive

(i) When you multiply or divide two integers of same sign the result is always positive;
if they are of opposite signs the result is negative.

@ma+l=a

(i) Foranynon zero integera, 0+a=0 (fora=0)

Property Addition (+) | Subtraction(—) | Multiplication(x) | Division (<)
Closure 3 3 3 X
Commutative 3 X 3 X
Associative 3 X 3 X
Identity 3 - 3 _
Inverse 3 = X =

7. In integers multiplication distributes over addition. i.e., a x (b+c) =a xb +a x c for any

three integers a, band c.
8. () Foranyintegera, a+ 0 isnot defined or meaningless
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Chapter

Fractions, Decimals
and Rational Numbers

T7C7H6

yAs] Introduction

We come across many examples in our day-to-day life where we use fractions. Just try to recall
them. We have learnt how to represent proper and improper fractions and their addition and
subtraction in the previous class. Let us review what we have already learnt and then go further to
multiplication and division of fractional numbers as well as of decimal fractions. We will conclude
by an introduction to a bigger set of numbers called rational numbers.

The shaded portion of the figures given below have been represented using fractions. Which of
these are correct?

Figure 1

Figure 3
1 1 1
2 2 3
Y/N Y/N Y/N
Reason ... Reason ........ccccceeene Reason ........ccccocueeenne.

While observing the above figures, you have already identified the figures which have equal parts.

Make 5 more such examples and give them to your friends to verify.

1
Observe, Neha’s representation of > indifferent figures in the following.

1
Do you think that the shaded portions correctly representz ? Thenwhat fractions are represented

by unshaded portions?
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% Try This

1
12 in different ways by drawing different figures. Justify your

representation by checking with your friends.

Represent

Proper and Improper fractions

You have learnt about proper and improper fractions. Aproper fraction is a fraction that represents
a part ofawhole. Give five examples of proper fractions.

3
Is > a proper fraction? How do you check it as a proper fraction or not?

What are the properties of improper fractions? One of them is that in improper fractions the
numerator is more than or equal to the denominator. What else do we know about these fractions.
We can see that all improper fractions can be written as mixed fractions. For example, the improper

3 1 . . . .
fraction > can be written as 15 . This is a mixed fraction. This contains an integral part and a

fractional part. The fractional part should be a proper fraction.

o)

A'. = Do This
1. Write any five examples, each of proper, improper and mixed fractions?

% Try This

1
Represent 22 pictorially. How many units are needed for this?

Comparison of fractions

1 3 3
Do you remember how to compare like fractions? For example in fractions 3 and 55 IS bigger
1 i i 5 3
than 3 Why? Can you recall how to compare two unlike fractions, for e.g. 7 and 2 ?

We convert these into like fractions and then compare them.

ixi—ﬂ d Exl—é
774 28 M 477728
20 21
_<_
28 28
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5.0 4
7 28 "
e 32
U\ 7%

3

4

5 3
2. Which is bigger s or —?

3. Determine which ofthe following pairs are equal by writing each in their simplest form.

3 315 18 23
® 3 1000 M 55 %9

600 17 s
(i 10 1000 ™ 27 %

21

28

,Q"-J’? Do These

3 4
1. Write five equivalent fractions for (i) 3 (i) 7

5

You have already learnt about addition and subtraction of fractions in class V1. Let us
solve some problems now.

Example 1 :

Solution :

Example 2 :

3 4
Razia completes 7 part of her homework, while Rekha completed 9 ofit. Who

has completed the least part of homework?

3 4
To find this we have to compare 7 and 9

Converting themto like fractions we have

321 428
7 63 9 63

h £<§ d §<ﬂ
whnere, 63 63 an SO7 9

From this, we say that Razia has completed a least part of her homework.

1
Shankar’s family consumed 35 kg sugar in the first 15 days of a month. For the

3
next 15 days they consumed 32 kg sugar. How much sugar did they consume for

the whole month?
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Solution: The total weight of the sugar for the whole month

1 .3
:3—+3—
( 2 4j kg
_(LEJ _[7X2+Ej _[EJrEJ
=272 )K= 22 T4 ) k=3 T ) ke

1
=— = 7=
4 kg 7 kg.

5
Example 3: At Ahmed’s birthday party, 7 part of the total cake was distributed. Find how
much cake is left?

1
Solution : Total cake=1or 1
. S)
Part of cake distributed = 7
Part of cake left ]
art of cake le =177
_ 17 5
TAx77
.l 5_2
7 77

2
Thus, 7 part of the total cake is left now.

/|
Exercise - 2.1

1. Compute and express the following results as a mixed fraction?
3 7 1 4
i 2+— i —+= ii 1-—
0 2+ @ 5+3 i) 1--
2 1 5 1 2 .1
i 2—+— ——= ) 2—+3=
™ 235 V 37% M) 23755
2. Avrrange the following in ascending order.
n 2o 1 w213
W 3% 2 W 5310
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3. Check inthe following square, whether in this square the sum of the numbers in each row
and in each column and along the diagonals is the same.

611312
13 13 13
N
13 13 13
2| 1|8
13 13 13
.22 1 . . N :
4, Arectangular sheet of paper is 5§ cmlong and 35 cmwide. Find its perimeter.
. : 1 3
5. The recipe requires SZ cups of flour. Radha has 15 cups of flour. How many more cups
of flour does she need?
. : e 5 :
6. Abdul is preparing for his final exam. He has completed 2 part of his course content.
Find out how much course content is left? ‘ B
7. Find the perimeters of (i) AABE (ii) the rectangle BCDE in 3lem
3

this figure. Which figure has greater perimeter and how much?

" ) X 21cm A
Multiplication of fracticns S

2.1.1 Multiplication efa fraction by a whole number

In multiplication of whole numbers, while finding as product we
repeatedly adding a number. For example 5 x 4 means adding 5
groups of 4 each or 5 times 4.

1 1 1
Thus, when we say ZXZ it means adding " twice or 2 times 1

1
Let usrepresent this pictorially. Look at Figure 1. Each shaded part is " part of a square. The two

1 11 2 .
shaded parts together will represent 2x 12 + 12 (Figure 2).
i £y B 7 i
+ p
Figure 1 Figure 2
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1 1
Let us now find 3x > This means three times — or three halves.

2

2 3 1
ind (i) 4x— i) 4x= i) 7x=
1. Find (i) ><7 (i) ><5 (iii) ><3
: . : .11 2 3
The fractions that we have considered till now, i.e., Sz g and o are proper fractions.

5
Let us see how to multiply improper fractions by a whole number. Forexample, 2 3

2x2-2,5 10 51
33 3 3

Represent pictorially

SUSORS SRS VISV

10 1
- + — = —=3=
3 3 3 3
% Try This
3 7 8
1..Find (i) 5><§ (ii) 4X§ (iii) 7><§
We know the area of arectangle is equal to length x breadth. If the length 6cm

and breadth of a rectangle are 6 cm and 5 cm respectively, then what will be
its area? Obviously the area would be 6 x 5 =30 cm?,

<—5cm—>

1
If the length and breadth of other rectangle are 6 cm, 2—

3 cm respectively,

what would be the area of that rectangle?

Area of arectangle is the product of its length and breadth. To multiply a mixed fraction with a
whole number, first convert the mixed fractions into an improper fraction and then multiply.
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«<— 6cm ——>

1
Therefore, area of arectangle = 6x 25 A
Zécm
7 42
= 6X— = — 2 - 2 ¢
3~ 3 °om 1l4cm

You might have realised by now that to multiply a whole number with a proper or an
improper fraction, we multiply the whole number with the numerator of the fraction, keeping
the denominator the same.

2O
A&~ Do These

1.  Findthe following.

2 1 1 2 1
)3x27  (i)5x27 (i) 8x4Z  (iv) Axlg  (v) 5x1g

(SRR

1
2. Represent pictorially 2x i

1
Consider EX 5. Howdo you understand it?

r— A
I
I
L half of 5, whichis ~ or 2= |
> meansao,WICISZOFZ L — 1
1 1 5
- E="x5=—
Thus,zof 2>< 5
Similarly = = 0f8= ~x3 = > or 1
|m|ary—2o =5 —20r 2

Here onwards ‘of’ represents multiplication.

1
So what would 2 of 16 mean? It tells us that the whole (16) is to be divided into 4 equal parts and

one part out of that has to be taken. When we make 4 equal parts of 16, each part will be 4. So

1f16'4
4 0f16is4.
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This can be illustrated with marbles as shown in the below figure:

O O O O O O O O
O O O O O O O O
1 1 16

ZOflG:ZX16:7:4
1 1 16

imi = =—x16=—=8

Similarly, > of 16 2>< > .

1
Example 4 :  Nazia has 20 marbles. Reshma has 3 of the number of marbles that Nazia has.

How many marbles does Reshma have?

1
Solution : Reshma has EX 20 =4 marbles.

1
Example5:  Inafamily of four persons 15 chapaties were consumed ina day. 3 ofthe chapaties

3
were consumed by the mother and 5 were consumed by the children and the

remaining were eaten by the father.

(i) How many chapaties were eaten by the mother?

(i) How many chapaties were eaten by the children?

(i) What fraction of the total chapaties has been eaten by the father?

Solution : Total number of chapaties = 15

1 1 .
() Number of chapaties eaten by mother = < of total = gxl5 =3 chapaties

. 3 3 i
(i) Number of chapaties eaten by children= 3 of total = gxl5 =9 chapaties

(i) Chapaties left = 15 -3 — 9 = 3 chapaties

3
Fraction of chapathies eaten by father = 5

gl
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Exercise - 2.2

1. Multiply the following. Write the product as a mixed fraction.
3 1 6 2 2
0) EXlO (ii) §><4 (iii) 7><2 (iv) §><5 ) 15><g
2. Shade the given portion in the following figures.
1 2
0] 5 of the circles in box (a) (i) 3 of the triangles in box (b)
.3 ) .. 3 : .
(i) 5 of the rectangles in box (c) (v) 2 of the circles in box (d)
OO0 AAA OOCOOo O O000O0
OO0 O000O0
AN Y | o
000 AAR 0o o 00000
000 00000
@) (b) (©) (d)
a1 2
3. Find (i) 7 of 12 (i) — of 15
3 5
2.1.2 Multiplication of a fractionwitha@ fragtion
11 ) 1 1
What does EX 2 mean? From the above we can understand that it means 5 of a1
Consid 1
onsider - -

1 1
How will we find 5 of this shaded part?We can divide this one-fourth (Z j shaded part into two

1 1
equal parts (Figure 1). Each of these two parts represents 5 of 7 @

Figure 1
Let us call one of these parts as part ‘A’. What fraction of whole circle is *A’? If we glivide the
remaining parts of the circle into two equal parts each, we get a total of eight equal

. pvis L ‘
parts. ‘A’ is one of these parts. So, *A'is ¢ of the whole. 7/‘2"
11 111 N
Thus, > of 1°2°217 8 Figure 2
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Letusfind ;x> and -~
etusfind > and -5

MY

lof—is = — th 1 of——lxl—l
3 ~ 6 M3 Y5736
lof—is _1 th 1 ofl—lxl—l
2 = 5 WS U377 6

) 11 1
—X—= — X —
From this, we can see that 37577573

/&~ Do These

1. Fillinthese boxes:

I I O oaa [l

O 57757 W 2%
y mg Ll Ll e 111
. In 275 an 5 2 using diagram, check wne er2 5 5 2

9 5
3. Find EXE . Draw and check answer.

2 2 2 2 2
Consider one more example 3 of 5 We have shown 5 inFigure 1 and Exg in Figure 2.

/
= : [
0 [ oo I AR b
H{.—i H{._J
— Figure 1 — Figure 2
5 g 5 g
Th hatched portion in fi 2 tzf—' Exé_i
e cross hatched portion in figure (2) represents 3 of oie oxc=¢
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2 2 2
To find the 3 of 5 we have made three equal parts of 5 and then selected 2 out of the 3 parts.

2 2 4

2 2
i — — = —=X—=—
This represent 4 parts out of a total 15 parts so 3 of 5 =35 15

Product of Numerators
Productof Denominators *

From this, we can say that Product of two fractions =

1 1
Now, we will find the area of the rectangle if its length and breadth are 6= cmand 3= cm

2 2
respectively. 1
< 6E cm——>
1 .1 13 7 91 3 i)
= B=x3=="x— o =— =22 ~cm? §
Area of rectangle > X 5" X > cm?, 4 4 . o
1 ¥
Example 6 :  Narendra reads " ofashort novel in 1 hour. What part
_ A1
of the book will he have read in 25 hours?
1
Solution: The part of the novel read by Narendra in 1 hour = "
Soth tofth Iread by himi 21h —2£><l —EXE—E
0 the part of the novel read by himin 2= hours > 5 1" 8
5 .1
So Narendra would read s part of the novel in 25 hours.
) . . 3 ) . a1
Example 7 - <A swimming pool is filled 10 part in halfan hour. How much will it be filled in lE
hour?
: — 3
Solution : The part of the pool filled in half an hour = —

10°

1
So, the part of pool which is filled in lE hour is 3 times the pool filled in half an

hour.
3 9

10 10

9 1
Thus, 10 part of the pool will be filled in lE hours.
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You have seen that the product of two natural numbers more than 1, bigger than each
of the two natural numbers. For example, 3 x 4 =12, 12 > 4 and 12 > 3. What
happens to the value of the product when we multiply two proper fractions?
Fill the following table and conclude your observations.
Eg 2xa= 5222 productislessthan each
9 3%57 15 15315 5 roduct is less than eac
of the fractions
1 2
X —=—————
5 7
3 ] 2
5 8 40
2 4 8
_X—=—
(]9 4
/
Exercise - 2.3
1. Find each of the following products.
5 7 1 1 .1
i) —x— iy 6x—= i) 2=x3=
UENET! We5 537
2. Multiply and reduce to its lowest form.
1 Ex5l n Exl 1 gx§ 1 gxgxl
03*°5 W) 23 3>z W) 5375
3. Which one is greater?
(i)goffr or 3o L (ii)iofilorzof§
5 7 4 2 2 7 3 7
1
4. Rehana works 25 hours each day on her embroidery. She completes the work in 7 days.
How many hours did she take to complete her work?
2
5. Atruck runs 8 kmusing 1 litre of petrol. How much distance will it cover using 10§ litres
of petrol?
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1
6. Raja walks 15 meters in 1 second. How much distance will he walk in 15 minutes?

7. Provide the number in the box to make the statement true.

o >[1=3 ® 7XQ=E

yavA Division of fractions
1
1. Imagine you have 15 meters length of cloth and you want to make pieces of 15 metres
1
length each fromit. How many 15 meter pieces will you get? Here we will successively

1 i L
subtract 1— meters from 15 meters and see how many times we can do this, till we have

2
no cloth left.
) 21 . .
2. Look at one more example. A paper strip of length ) cm hasto be cut into smaller strips
3 3
of length 5 cm each. How many pieces would we get? Clearly, we can cut 5 cmeach
i or divide 2 by 3 je. 2Le3
ime or divide —- by - 1.8, %7 .
3. Let us recall division with whole numbers. In 15 =3, we find out how many 3’s are there

in 15. The answer to thisis 5. Similarly, to find the number of 2’s in 18, we divide 18 by 2
or 18 +2. The answer to this is 9.

Now correlate the same process in dividing whole numbers by fractions and fractions by
fractions.

2.2.1 Division'af whole number by a fraction

) 1
Let us find 3+§ ,

1
Kiran says we have to find how many halves (Ej are there in 3. We draw the following.

The figure above suggests that there are 6 halves in 3.

Government’s Gift for Students’ Progress 76 Fractions, Decimals and Rational Numbers



1
6. ooee 1 ?oé:éa@slz Dty BrBo $HBKH. ©ond 15 AL’ @dd & Srdo dos?

7. oo dighibe T 68 || 6 toagh dosod.

[]

2 20 5 3
. 2 _ 20 _ S Ll_ 3
o FLl=% O 77 T[]
E P eSS0
1
1 D 55 15 Doy oy D Ho e9ESsield. wid 17 beg S TGS S5wS wme

1 1
B0, % 15 68 D Ko SwHen HFan? s ko 16 ey ey $Hob 15
o0y TP BN DHEH @ DfeSod S8 B YL SAKr Poedr es Dosod.

2. T et $889Tro: &8 sPNE0 KD %?oo.:ib &0, g 200.8p TP SwBenre
580 S IR Sweo HFan? BB Ko HEI g 200.80 grrred §883x0. Swe %
X E D gPAY0. ©®08 E—E K.
2 = 2 2
3. groposee grrSiso HGE BNE°. arrdet 15+3, o8 158° ARy fwrthen @S

O B8 earan 5 Hx0b. 56 Dgorr 18 &° AY) Borh eT@Er Bawod 18 & 2 B
FPhoTed. ®oll 18 + 2. ad 9 8 Bkrio.

BP0 ?’.gyc'ssos”e)és BB erisSEorodd a)@, @U‘sso@&)cl e",)zécloéeéw, AN &8
@é&oésﬁm grAoSEo Bendvdonro.

2.2.1 @Ugoéo:ﬁa e’,)?é&o%s Eaptalotntatel

1
3+§ S B Pomro:

1

3¢t aa&(ﬂ (Brren) an@r ST 856 oTod. 68 8obd dore Heo Ao

1
2 Hered of 38° 6 Srren (E) &I BeoRRHD.

Hmen, BErozren $HBID BEEBAD Soggen 77 Doge HSRrRS (Hhds SRS



1
We can therefore say 3 5= 6

. 1
Think about 2 +§

1
This means finding how many one-thirds (5} are there intwo wholes. Can we find in other way?

If we observe adjancent figures, there are 6 one-thirds in two wholes i.e.

NUMIRY

o® .
,{rr Do This

1 1 1
Find (i) 2+Z (ii) 7+E (iii) 3+g

2.2.1(a) Reciprocal of a fraction (Multiplicativednverse)

1 1
Now consider 3+ Ik This meansthe number of " parts obtained, when each of the three wholes,

1
are divided into " equal parts

ISIRNENTS
I[N ENES
ISPES[S
N[N
ENPRENTR
IN[EYENT

o 1
The number of one-fourths in 3 is 12 or 3+Z =12

1 4
We also see that, 3+Z = 3XI =12,

[l I~

1
Thus, we have 3+Z =3x—
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) 1
Also examine 2 +§.

1 1 3
2+= = 2+—=2x—=0
3 6 as 3 1

Similarly, 4+% =16 since 4><% =16.

3 1
The number 1 can be obtained by interchanging the numerator and denominator of 3 or by

1 4 1
inverting 3 Similarly, 1 is obtained by inverting 7

Observe these products and fill in the blanks:

7)(1=1 E)(§=2><3=§=:|_
7 3 2 3x2 6
=x9= . g>< ............. =1
7
E><i= ...................... ><E=l
4 5 9
Multiply five more such pairs.

Any two non-zero numbers whose product is 1, are called reciprocals of one another. So the

iprocal Sl " and the reciprocal of ~ is =
reciprocal o 7 IS 4 an e reciprocal o 4 IS 7"

5 2
Write reciprocals of 9 5

Try This

1. Will the reciprocal of a proper fraction be a proper fraction?

2. Will the reciprocal of an improper fraction be an improper fraction?
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Therefore,

1 . 1 2
1+E =1x reciprocal of 5= 1x 1
Raju applied this inverting procedure to
mixed fractions and said that the reciprocal

1. .2 . .
of 15 is 11. Is he right? Verify.

1 O

3- l—3 reci rocalofl -3><ﬂ
Tz— X p 4— l.

3 3 4
2+—=2 i —=2x—
So, 4 X reciprocal of 4 X 3

5+E=5>< ........... =X
4

Thus dividing a whole number by a fraction is equivalentto multiplying the whole number

by the reciprocal of that fraction.

Find (i) 9+E (ii) 3+$ (iii) 2+g

5

For dividingawhole number by a mixed fraction, first convert the mixed fraction into an

improper fraction and then solve it.

2 17 5 20 1 10
4 +3—=4+—=4x—=— i 11+3==11+—=7
Example: 5 5 ><17 17 Find , 3 3

Aty

% Do This

Find the following.

Lol
(|) 7—53

o o4
(i) 5727
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2.2.2 Division of a fraction by a whole number

3
What does — +3 equal to?

4
Based lier observati have: S23-3.3.8.1_3 1
ased on our earlier opservations we have . 4- 4.-1 23712 2
2 2 1 5 2
—+9=_-x—=7 is—+6and =+8?
So, 3 3°% Whatls7 =

For dividing mixed fractions by whole numbers, we convert the mixed fractions into
improper fractions.

1 7 7 1 2
2-+5=—+5=—x==— 4——3_ ..... =..& 2=+2=...=...
For example 3 3 375 15 . Similarly, and

2.2.3 Division of afraction by another fraction

Let fdl—E
etusfind , + .

5 1 . 5
—+—==x reciprocal of —=
6 4 6

Similarl §_E_§X reciprocal ofz— -
imilarly, =3 =% i

Do This

F' d __l n l_g 2__§ 1 51_2
ind (i (i G (i) 555 (iv) 62

9
Example 8 : An empty swimming pool is to be filled up to —— 1 of its capacity. A pump takes half

0

3 9
an hour tofill 10 ofthe pool, how long will it take to fill 10 ofthe pool?

3 9
Solution : We need to find how many — s arethere in 10

9.3 4 W .

X
Solve the division problem — 10 10 ,10’1 /3(1

1
Thus, it would take 3 halfanhoursi.e. 1 - > hours to fill the poolto its — 10
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Exercise - 2.4

1. Write the reciprocals for the following fractions.
.5 8 13 3
() g (if) — (iil) (v) 5
2. Find the following.
3 7 1 4
i) 18+— i) 8+— in 3+-2= W) 5+3—
(i) 1o+7 (i) &= (i) S22 (V) 995
3. Find the following.
2 7 4 4
) —==+3 il —+5 i) = +~—
OF= (i) 5 (i) 5+
4. Form 5 problems each similar to questions 1, 2 and 3 and find their solutions.
5. Deepak can paint 5

days will he take to paint the whole house?

Decimal numbers or Fractional decimals

In class VI we have learnt about decimal numbers and their addition and subtraction. Let us review
our understanding and then learn about multiplication and division.

Let uswrite 12714 in its expanded form:

12714 = 1x 10000 + 2 x1000 + 7 x .

What will the expended form of 12714.2 be?

You will find that on moving from right to left, the value increase in multiples of 10.

x10
SO ON «———

10 thousands

x10

1,000

10 hundreds

x10

10 tens =

100

ofahouse in one day. If he continues working at this rate, how many

x10

10units | x10

1 unit

Now, what happens when we move from left to right? You will find that the value gets, divided by
10. Now think, if the unit is divided by 10, what will happen? Remember you have learnt that

1

1+10=—=0.1

10

10" part 100" part 1000" part
_ +10 1 +10 1 +10 1 +10 SO On
1 unit ————> | or — ——> | or ——_ ——> | or ——__ —
10 100 1000
or0.1 or 0.01 or 0.001
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Thus, the expanded form of 12714.2 is

1
12714.2 = 1x 10000 + 2 x1000 + 7 x ...... +1x..... +4X1+2XE

Now find the place value of all the digits of 3.42. You might have noticed that a dot (.) ora
decimal point separates whole part of the number from the fractional part. The part right side of the
decimal point is called the decimal part of the number. Similarly, the part left to the decimal point is
called the integral part of the number.

In the number 3.42- place value of digits.

3isat units 4 is at the first 2 is at the second
place place after the place after the
decimal point decimal point
Place value 3x1=3 4><i=ior0.4 2><i=ior 0.02
10 10 100 100
% Try This
1. Look at the following table and fill up the blank spaces.
Hundreds Tens | Units | Tenth | Hundredths| Thousandths | Number
wo | | o6 () | ()
5 4 7 8 2 9 547.829
0 2 1 7 7
3 2 . . 5 4 327.154
6 L 4 . 2 L 614.326
2 . 6 5 _ 2 236.512
2. Write thefollowing numbers in their expanded form.
(i) 30.807  (ii) 968.038 (iii) 8370.705

To convert money, length, weight, etc from one unit to the other we often use decimals. For

5 220 5
——="0.05 2209 =—~—~-=0.220kg; 5cm=— =0.05m

example, 5 paise = 100" 1000 100

Do This

Find (i) 50 paise = ~ (i) 22g= kg (iii) 80cm= m

Government’s Gift for Students’ Progress 88 Fractions, Decimals and Rational Numbers



98 12714.2 &w¥), D58es Eso

1
12714.2 = 1x 10000 + 2 x1000 + 7 x ...... +1x.... +4X1+2XE
3.42 o3 Sozgs® ©) wose TdDenden EdiFomro. e Berod Dot (. ) 30 © Soggd
?’.gjocgoé gerio HBASD BBP0d grrrent DFBN0E @ HHN0D Gotrd. Ka°0E HothDE BDESDS
e Qdogrg g ‘BSerod g0’ @0, @8 DGO BB°0d Dot LS IDe Qoggd “?’.gpc;;oé
gPR0” WOoEPS.
3.42 &% wose 5;:6 Qenden.

288 5(;260(5"5 Bzeod griios® Sa0od Bzeod grios® Sa0od
3 Bt DoHB Roeod DoHHEr Both ﬁgm@
HEFHS 4 Bt HETHS 2 Goi
1 4 1 2
- Ax— =2 Ix— 4 =
LS De0d 3x1=3 1010 8o 0.4 100~ 100 8o 0.02

% Bch&oiod

1. 806 HEE 564909, grdedn JoHod.
Soken Soen | ety | H6%00d|  Sodftod | Iy So dogyg
/| (o) | [ow)
(100) | (@0 (D {10 100 1000
5 4 7 2 9 547.829
0 7 2 7 7
3 2 N — 5 4 327.154
6 — 4 — 2 — 614.326
2 - 6 _ 2 236.512
2. 808 Hoager e Erdos® Trabod
(1) 30.807  (ii)968.038 (ii1) 8370.705

o (B0, PES), XY ;oBerDH 3O B Soe SV m%apwéeﬁ)é SRENIRD SSPoTen THT°0.

STEPSD 5 den =

ad Bohod

5 ~ . —
Tog= 0.05; 220 ¢r.=

1000

=0.220 &.(v.; 5 20.5.=

5
M_O'O5 .

% EPI08.

i) 50 2den = i) 22 ren = 8.
(1)50% (i) 22@n=___ &

(iii) 80 %0.8 =

.

AT, (58P0 HBA EBHH éoapegen

8)3:5‘;368@ Deeardd (D80 sosos




2.3.1 Comparison of decimal numbers

Let us see who has more money?

Abhishek and Neha have ~ 375.50 and ~375.75 respectively in their kiddy bank. Canyou find
who has more money? We first compare the digits on the left of the decimal point. Since both the
children have ~ 375 we compare the digits to the right of the decimal point starting from the tenth
place. We find that Abhishek has 7 tenths and Neha has 5 tenths, 7 tenths >5 tenths, therefore,
Abhishek has more money than Neha, i.e., 375.75 > 375.50.

Now compare quickly, which of the following pair of numbers is greater ?
(i) 37.65and 37.60 (i) 1.775with 19.780 (i) 364.10 and 363.10
Make 15 more pairs and compare greater and smaller.

2.3.2 Let us see how to add or subtract decimals. | While adding or subtracting

i 221 85 + 37.10 i 39.70 - 6.8 decimal numbers, the digits inthe
® 85 +37. (if) 39.70 - 6.85 same places must be added or

221.85 39.70 subtracted, i.e., while writing
+37.10 - 06.85 numbers one below the other,
258.95 32.85 see that decimal points must come

% Do This one below the other. Decimal

places may be made equal by
Find (i) 0.25+5.30 (i) 29.75 - 25.97. placing zeroes on the right side
of the decimal number.

Example 9 : Theequal sides of an isosceles triangle are 3.5 cmeach and the other side is 2.5
cm. What is the perimeter of the triangle?

Solution: The sides of isosceles triangle are 3.5 cm, 3.5 cm and 2.5 cm. Therefore, the
perimeter of the given triangle is = sum of lengths of three sides =3.5 cm+ 3.5cm
+2.5cm=9.5cm

/|
Exercise - 2.5

1. Which one is greater? lcm =10 mm
() 0.70r0.07 (@) 7or8.5 1m =100cm
(i) 1.47 or1.51 (iv) 6 or 0.66 1 km =1000m
2. Express the following as rupees using decimals. 1kg =1000gm

() 9paise (ii) 77 rupees 7 paise (iii) 235 paise
3. () Express 10 cmin metre and kilometre.

(i) Express 45 mmin centimeter, meter and kilometer.
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4, Express the following in kilograms.

() 1904¢g @iy 2479 (i) 44 kg80gm
5. Write the following decimal numbers in expanded form.

() 555 (i) 5.55 (i) 303.03

(iv) 30.303 (v) 1234.56
6. Write the place value of 3 inthe following decimal numbers.

(i) 3.46 (i) 32.46 (i) 7.43

(iv) 90.30 (v) 794.037

A 9.50 km B

7. Aruna and Radha start their journey from two different
places. Aand E. Aruna chose the path fromAto B then to
C, while Radha chose the path from E to D then to C.
Find who travelled more and by how much?

7 km

E 8.25 km D
8. Upendra went to the market to buy vegetables. He brought 2 kg 250 gm tomatoes,2 kg
500 gm potatoes, 750 gm lady fingers and 125 gmgreen chillies. How much weight did
Upendra carry back to his house?

Multiplication of decimal numbers

Rajendra of class 7 went with his mother to the bazar to buy vegetables. There they purchased 2.5
kg potatoes at the rate of ~ 8.50 per kg. How much money do they need to pay?

We come across various situations in day-to-day life where we need to know how to multiply two
decimals. Let us now learn the multiplication of two decimal numbers.

Let us first multiply- 0.1 x 0.1

1
0.1 means one part of 10 parts. This is represented as 10 using fractions

and pictoriallyin Fig.1.

1 1 . 1 1
Thus, 0.1 x 0.1 = EXE which means 10 of 0 So here we are

\
§
\
\
§
N

Figure 1

1 1
finding the 10th part of 10" Thus, we divide 10 into 10 equal parts and

take one part. This is represented by one square in Figure 2. How many
squares are there in Figure 2? There are 100 squares. So one square

1
represents one out of 100 i.e. 100" So we can conclude that

11 1
01x01= txt =t _ _
0710710 100 T OO Figure 1
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Let us now find 0.4 x 0.2

04x02= - x2 o Xof 2
4X02=70"10 %" 10 10

Pictorially

A
!
S|
o

N\

2 4 2
10 10 ¥ 10
Since there are 8 double shaded squares out of 100, they represent 0.08. While finding 0.1 x 0.1
and 0.4 x 0.2, you might have noticed that we first multiplied them as Whole numbers ignoring the
decimal point. In 0.1 x 0.1, we found 01 < 01 or 1 x 1. Similarlyin 0.4 x 0.2 we found 04 x 02

or 4 x 2. The products obtained are 1 and 8 respectively.

We then counted the total number of digits to the right of the decimal point in the numbers being
multiplied. In both 0.1x0.1 and 0.4%0.2, the total number of digits to the right of the decimal point
in the numbers being multiplied is 2 each. Thus, in each of their products we put the decimal point
by counting two places fromright to left.

For any decimal number which has no integral
Thus, 0.1 x0.1=.010r 0.01 number part, we generally place a zero on the
left side of decimal point to give prominance to

If we had multiplied 0.5 x 0.05 then we would have put the decimal point in the product by
counting three places fromright to left i.e. 0.5 x 0.05 = 0.025.

Letus now find 1.2 x 2.5

Multiply 12 and 25. We get 300. In both 1.2 and 2.5, there is 1 digit to the right of the decimal
point. So, count 1 + 1 = 2 digits. From the rightmost digit (i.e., 0) in 300, move two places
towards left. We get 3.00 or 3. Thus, 1.2x2.5=3

While multiplying 2.5 and 1.25 you will first multiply 25 and 125. For placing the decimal in the
product obtained, we will count 1 + 2 = 3 (Why?). Thus, 2.5 x 1.25 = 3.225.
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1. Find (i)1.7 x3 (i)2.0 x 1.5 (iii)2.3 x 4.35
2. Arrange the products obtained in (1) in descending order.

Example 10 : The length ofarectangle is 7.1 cmand its breadth is 2.5 cm. What is the area of

the rectangle?
Solution : Length of the rectangle =7.1cm
Breadth of the rectangle =25cm

Therefore, area of the rectangle =7.1 x 2.5=17.75¢cn?

2.4.1 Multiplication of decimal number by 10, 100, 1000 etc.,

32 235
Reshma observed that 3.2 = 0 whereas 2.35 = 100" Thus, she found that depending on the

position of the decimal point, the decimal number can be converted to a fraction with denominator
10 or 100 etc., She wondered what would happen if a decimal number is multiplied by 10, 100 or
1000 etc.,

Let us see if we can find a pattern in multiplying numbers by 10 or 100 or 1000.

Have a look at the table given below and fill in the blanks :

176

1.76 x 10 = 100 % 10=17.6 235 x 10 =......... 12.356 x 10=.........
176

1.76 x 100 = 100 X 100 =176 0r176.0{2.35 x 100=......... 12.356 x 100 =........
176

1.76 x 1000= 100 1000 = 1760 or 2.35 x1000 =......... 12.356 x 1000 =.......

1760.0
5
0.5><10:Ex10:5;0.5x100: ......... ; 0.5 x 1000 =.........

Look at your answers. Could you find any pattern? The decimal point in the products shifts to the
right by as many zeroes as in 10, 100, 1000..... etc.
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2.4.2 Division of decimal numbers

Gopal was preparing a design to decorate his classroom. He needed a few coloured strips of
paper of length 1.6 cm each. He had a strip of coloured paper of length 9.6 cm . How many pieces

9.6
of the required length will he get out of this strip? He thought it would be 16 cm. Is he correct?

Both 9.6 and 1.6 are decimal numbers. So we need to know the division of decimal numbers too!

2.4.2 (a) Division by numbers like 10, 100, 1000 ......
Let us now divide a decimal number by 10, 100 and 1000.
Consider 31.5 +10.

315 315 1 315

315-10=""2:10= _3.15
10 10 10 100
315 315 1 _ 315
31.5+100 = >=> +100 = _0.315
Similarly, 10 10 100 1000

Isthere a pattern while dividing numbers by 10, 100 or 2000? This may help us in dividing numbers
by 10, 100 or 1000 in a shorter way.

Observe the pattern in the table given below and complete it.

29.5+10=2.95 132.7+10=.......... 1.5+10=..... 17.36+10= ...
29.5+100=0.295 |132.7+10=......... 1.5+100=.......... 17.36 +100= ..........
29.5 + 1000 = 0.0295(132.7 + 1000 = .......... 1.5+1000=......... 17.36 + 1000 = ..........

2.4.2 (b) Bivisionef a decimal number by a whole number

6.4
Let us find 7 . Remember we also write it as 6.4 + 2.

So,6.4+2= %—2 %Xl division of fracti I i |
0, 10 103 (division of fraction using reciprocal)

_ 64x1 1x64 1 64 1 39 32

=—x32=—=3.2
T10x2 10x2 10 2 10 10

1206 , 1296 1_ 1 1296 _ 1
imi 12.96+4 = +4 = - = 324=3.24
Similarly, 100 100 4 100 4 100
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Do This

1. Find (i)35.7+3 (ii) 25.5 + 3

Example 11 : Find the average of 4.2, 3.8 and 7.6.

42+38+76 156
3 3

5.2

Solution: The average 0f4.2,3.8and 7.6 =

2.4.2(c) Division of adecimal number by another decimal number

Let us find how we divide a decimal number by another decimal number,

355 5 355 10
Forexample 35.5+05.= —+—= —=

: =——x 71
10 10 10 5

Thus 35.5+0.5=71.

Example 12 : Abus covers a distance 0f92.5 kmin 2.5 hours. If the bus is travelling at the same

speed through out the journey what is the distance covered by it in 1 hour?

Solution : Distance travelled by the bus=92.5 km.

Time required to travel this distance = 2.5 hours.
So distance travelled by it in 1 hour _925_925_ 37 km.
25 25
=l
Exercise - 2.6

1. Solve the following.

(0.3 x 6 (i) 7 x 2.7 (iii) 2.71 x 5

(iv) 19.7 x 4 (v) 0.05 x 7 (vi) 210.01 x 5

(vii) 2 x 0.86
2. Find the area of a rectangle whose length is 6.2 cmand breadth is 4 cm.
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1. &orsot. (i)35.7+3 (ii) 25.5+ 3

awe 11: 4.2, 3.8 £:805m 7.6 Sogge S0 dod?

42+38+76 156
3 3

5.2

TS 4.2, 3.8 £:805m 7.6 Sogge $T°K0 =

2.4.2 (3) &8 200 Joggdo T8 Szod ‘éospgés o itaYetnate)

2.8 B30d Doggdy, TS SFrod Soggs® & defore PATIT BLOHOTTO.

S8 35.5 + 0.5 &:0% 355*05—@;i—§x£—71
BP0 5+ 0.5 8% onro. 5+05= o= X,

98 35.5 + 0.5 = 71 @onob.

am 12: 28 aky) 92.5 8.8 &rbo [Hairdosneis 2.5 Koten Hint. 28 Sr08° @) Ingo

&80 (HOSTBR @b 1 Koeds® (Hairdos Erdo dos?
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(B8 HES w0 = 2.5 Howen

HS 1 Kot [Hosrdod seeo =%'55 =92—255 =37 8.5
_E:/ ©Rs00N 2.6
1. 808 A FHoBod
() 03x6 (i) 7x27 (i) 271x5

(V) 197x4 () 005x7 (i 21001x5
(i) 2 x0.86
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3. Solve the following.

(i) 21.3 x 10 (ii) 36.8 x 10 (iii) 53.7 x 10
(iv) 168.07 x 10 (v) 131.1 x100 (vi) 156.1 x 100
(vii) 3.62 x 100 (viii) 43.07 x 100 (ix) 0.5 x 10
(x) 0.08 x 10 (xi) 0.9 x 100 (xir) 0.03 x 1000
4, A motor bike covers a distance of 62.5 km.consuming one litre of petrol. How much
distance does it cover for 10 litres of petrol?
5. Solve the following.
(115x%x0.3 (i)0.1 x 47.5 (i) 0.2 x 210.8
(iv)4.3 x 3.4 (v) 0.5 x 0.05 (vi)11.2 x 0.10

(vii) 1.07 x 0.02 (viii) 10.05 x 1.05  (ix) 101.01 x 0.01
(x) 70.01 x 1.1

6. Solve the following.
(i) 2.3+ 100 (i) 0.45+5 (i) 44.3+10
(iv) 127.1 + 1000 (V)7+35 (vi)88.5+0.15
(vii)0.4+20

7. Aside of a regular polygon is 3.5 cm in length. The perimeter of the polygonis 17.5 cm.
How many sides does the polygon have?

8. Arain fall of 0.896 cm. was recorded in 7 hours, what was the average amount of rain per
hour?

Introduction to Rational numbers

2.5.1 Positive fractional numbers

We have learnt about integers and fractions. Let us see how the number line looks when both are
marked oniit.

<
p ! ! ! !

|
|
4 -3 -2 -1 0

v

NP 4
ENIICE .
Nlw 4+
—
wlh 4
wlo 4
N
w
IS

123
We have s between 0 and 1 on the number line. All these are numbers that are less than

one. We call them as proper fractions and say that all proper fractions lie between 0 and 1.

4 5
Similarly, we know 3 and 3 would lie between 1 and 2. We can recall them as improper

fractions. All these are called positive fractional numbers.
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3. 808 a3 JHoSod.

(i) 21.3 x 10 (ii) 36.8 x 10 (iii) 53.7 x 10
(iv) 168.07 x 10 (v)131.1 x 100 (vi) 156.1 x 100
(vii) 3.62 x 100 (Vi) 43.07 x 100 (i) 0.5 x 10

(x) 0.08 x 10 (xi) 0.9 x 100 (xii) 0.03 x 1000
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5. 808 7 JHoSos.
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*® Dj These
i

4

1.  Write any 5 more fractions between (i) 0 and 1 and (ii) 1 and 2.

3
2. Where does 4§ lie on the number line?

On the left side of 0 we have integers-1,-2,-3.......

Do the numbers increase or decrease as we move further left on the number line?

You know that number decreases as we move further left. The farther the number is from 0 on the
left the smaller it is.

o®
'§ e Do These

1. Find the greatest and the smallest numbers among the follwing groups.
(i)2,-2,-3,4,0,-5 (if)-3,-7,-8,0,-5,-2

2. Write the following numbers in ascending order.

'575324§ "z§0125
(I)_’_ 3 — 4 ’2 (")3121 y T4y T4y

2.5.2 Negative fractional numbers

Consider the point ‘A’ shown on the line.

-3 2 ® 1 @& o 1 2 3

A

v

It lies on the number line between 0 and —1. Is it more than O or less than 0?

1 1 Neha found an easy way to represent
Isit —?We cannotsay itis - asitis less than zero.

2 2 -9
e She first wrote it in a mixed fraction
1 1
We write A as —— sinceit is > less than zero. -9 1
2 i _ZZ and then represented it

between -2 and 3.

3
Similarly, B the mid point of -1 and -2 is. B

1 3 9
You can see that negative fractional numbers lik 5T, give us points in between any two

negative integers or between zero and a negative integer.
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,q.':':1 Do These

1. Onthe number line given below represent the following numbers.

. -5 .3 T 4 -1 1
() e (i) > (iii) 2 (iv) T V) " (Vi) 2

Make a longer number line and represent more positive and negative numberson it.

2. Consider the following numbers on a number line.

A .
'8’ 943 177 T T 6 2
(i) Which of these are to the left of

@0 (b)-2 (c) 4 (d) 2

(ify  Which of these would be to the right of

1 -5
@0 -5 @35 @

2.5.3 Rational Numbers

We know 0, 1, 2, 3, 4, 5 are whole numbers. We also know that .... -5, -4,-3,-2,-1,0, 1, 2,
3,4,5....isabigger collection of numbers called integers.

Rani says “All whole numbers are integers but the converse is not true.” Do you agree with her?
Rani is right as negative numbers like -6, -5, -4, -3, -2, —1 etc are integers but not whole
numbers. Thus, all whole numbers are integers and all integers are not whole numbers.

- : ., 1115118 .
We further know that positive fractional numbers like —,—,—,—~,—,= are ratios of whole

Wl
numbers. All fractional numbers can in general be written as . Wwiththe condition w, and w, are
2

whole numbers and that w, is not equal to zero.

Write 5 fractional numbers and identify w, and w, in each of these.
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Rational numbers are a bigger collection of numbers, which includes all integers, all
positive fractional numbers and all negative fractional numbers.

Thus, the numbers ——,—,—,0,2 2 1.8
us, enumer53,2,7,7,,

etc. are all rational numbers.
. . : Y
In all these we have a ratio of two integers, thus the numbers in the form of E , Where p

and g are integers except that g is not equal to zero are called as rational numbers. The
set of rational numbers is denoted by ‘Q’.

% Try These

() Takeany5 integersand make all possible rational numbers with them.

(i) Consider any 5 rational numbers. Find out which integers constitute them?

2.5.4 Comparing rational numbers

3 9
We know that 2 and 1o are equivalent fractional numbers. We also know that when we com-

pare fractional numbers we convert each of them to equivalent fractional numbers and then com-
pare the ones with a common denominator.

3 5
For example, let us compare 1 and 7

We write equivalent fractional numbers for both

3 6 9 1215 18 21

Z_§7E7E72_0’£’2_8 .......... and
5 1015 20
7 14'21°28

21 20
We can compare 28 with og 8 they have same denominators.

2L s bigger than
og isbigger than =

Therefi §>E
erefore, >
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3
1. Write three more equivalent fractions of " and mark them on the number line.

What do you observe?

6 .
2. Do allequivalent fractions of 7 represent the same point on the number line?

N Tand 2
ow compare —- and —

We write equivalent fractions for both

1234

2 4,6,8 ----------
—2_-4 -6

3 619 ----------

-3 —4 \
We can compare — and — as they have same denominators.

6 6
_—4<_—3 _—4'Iftf_—3 th ber li
5 6 (6|seo 6on e number line)
-2 -1
S < —
3 2

-1 -3
1. Are > and I represent same point on the number line?

-2 —4
2. Are 3 and 3 equivalent?

-1 -2
Eg: When we place > and " on the number line we find that they occupy the same point.

Thus We can say that these two are equivalent rational numbers.
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°®
A&~ Do These

5 -7 3
1.  Write 5 equivalent rational numbers to (i)z (ii)? (iir) B

2. Identifythe equivalent rational numbers in each of the following:

: -1-3-2-4 : 1351022
® 244" 8 W 236210

We can say that to get equivalent rational numbers we multiply or divide the integer in the numerator
and in the denominator by the same number.

For example,
For = ldhave =2 =2 lent number ahd.aotherls = =~
or o wewould have == =70 as one equivalent number and another is 53 15°

For = Id have 2 = = 0 -223-% sanoth
or 7 we wou ave 7% 2 14 asone an 7%x3 21 as anotner.

We can go on to build more such equivalent rational numbers, just by multiplying with
1 2 3 4

12 3 4

_E_/ Exercise & 2.7

1. Write any three equivalent rational numbers to each of the following
J2 o3
(i) 3 (i) —3
- 9. : i -15
2. (1) Write the equivalent rational number for 36 with denominator 12.

-15
(if) Write the equivalent rational number for 36 with numerator -75.

3. Mark the following rational numbers on the number line.

1 .3 3 .. 10
() 5 (i) 5 (i) (v) 5
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2.5.5

Find whether the following statements are true or false.

(i) Every integer is a rational number and vice versa ( )
.. . Y .

(i1) Inarational number of the form a , g must be a non zero integer. ( )
.5 6 7 _ )

(i) 7177 are equivalent rational numbers. ( )

(iv) Equivalent rational numbers of a positive rational numbers are all positive - ( )
Addition and Subtraction of Rational Numbers

You have learnt the addition and subtraction of fractional numbers. We can perform these

operations on rational numbers also in a similar manner.

Addition of Rational Numbers

. . 5 3
Consider two rational numbers — and —.

6 8
What is the sum of these two rational numbers?
5 3
— + —
6 8

To add, we have to take the LCM of the denominators as we do for fractional numbers.
Here LCM of 6, 8is=24
First divide the LCM with each of the denominators seperately i.e.

24+-6=14
24+8=3
Now, we will multiply the corresponding denominators, numerators with appropriate quotients.
then, we get E+E = 5><4+3><3
6 8 6x4 8x3
20 9
= ™ + 4
20+9 29
- 24 24
Now, let us add > and -3
’ 6 8

5x4 N —3><3J

o6x4 8x3

_ @{—_9} _204(-9) 11
- 24 \24)~ 24 T 24

3
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24 -+ 6 =4
24 + 8 =3
AN DN ©F, FFEEwLH Y PRHOSINOD KHBoST
5 3 5x4 3x3
—+= = +
6 8 6x4 8x3
20 9
= —+—
24 24
B 20+9 g S
- 24~ 24 TV
S -3
BQP g Sod3» ? o ErEod.

oo
+
|
oo | w
N
|

(5x4}+(—3x3j

6x4 8x3

@{—_9} _204(-9) 11
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We can do like this way also

§+(—_3J _ (5x4) +(-3x3)
6 \ 8 - 24
B 20+(-9) 11
- 24 24

Q‘-_.Q Do This

S
a
SN
w
\‘

0) §+G—§j (i) Add%and1—5

D @ ()
@ 7% ™ B2

Think And Discuss

1. Is the sum of two natural numbers always more than the individual numbers.
2. If your answer is yes, then is this statement true for integers also?
3. Is this true for rational numbers also?

2.5.6 Subtracting Rational Numbers

5
Let us take the same rational numbers.i.e. 5 and 3

3 5
Now, subtract — from =

g'™Mg
2 3 _@D-CF  cmofe, gis24)
6 8 24 !
20-9 11
T 24 T 24

Example:

. -3 5
()] Subtract (—) from —

8 6
§_(—_3j _ (5% 4) — (=3x3)
6 8 - 24
_ 20— (-9)
B 24
B 20+(9) g
B 24 - 24
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0'0 .
,{r,- Do This

(i)

(i)

(il

T [D)o

16 \12

Subtract = from
ubtrac 7 rom 4
2 (5,

15 (21

Think And Discuss

(i) Isthe difference of two natural numbers always smaller than the given individual numbers?
(i)  Isthis true for integers also?
(ii1) Is this true for rational numbers also?

=0l
&?& Looking back

1.

For doing addition and subtraction of fractions, first convert
them into like fractions.

We have also learnt how to multiply fractions i.e.

Product of numerators
Product of denominators

Multiplication of twofractions =

“of” can be used to represent multiplication.

For example, = of6 zxﬁ/ 2,

The product of two proper fractions is less than each of the fractions that are
multiplied. The product of a proper and improper fraction is less than the improper
fraction and greater than the proper fraction.The product of two improper fractions
is greater than each of the fractions.

A reciprocal of a fraction is obtained by inverting the numerator and denominator.

We have seen how to divide two fractions.

(i) While dividing a whole number witha fraction, we multiply the whole number
with the reciprocal of that fraction.

(i) While dividing a fraction by a whole number we multiply the fraction with the
reciprocal of the whole number.

(i) While dividing one fraction by another fraction, we multuiply the first fraction

353721

with the reciprocal of the second. For example, 2—7 Z 590"
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7. We also learnt how to multiply two decimal numbers. While multiplying two
decimal numbers, we first multiply them as whole numbers. We then count the
total number of digits to the right of the decimal point in both the decimal numbers
being multiplied. Lastly, we put the decimal point in the product by counting the
digits fromits rightmost place.

8. To multiply a decimal number by 10, 100, 1000 ... etc., we move the decimal
point in the number to the right by as many places as there are zeros in the
numbers 10, 100, 1000. ..

9. Wk have learnt how to divide decimal numbers.

(i) To divide a decimal number by a whole number, we first divide them as
whole numbers. We then place the decimal point in the quotient as in the
decimal number.

Note that here we are considering only those divisions inwhich the remainder
IS zero.

(i) To divide a decimal number by 10, 100, 1000 or any other multiple of 10,
we shift the decimal point in the decimal number to the left by as many places
as there are zeros in 10, 100, 1000 etc.,

(i) While dividing two decimal numbers, first shift the decimal point to the right
by equal number of places in both, to convert the divisor to a whole number.

10. Rational numbersare a bigger collection of numbers, which includes all integers,
all positive fractional numbers and all negative fractional numbers.
TS 21 202 215 e allrational numbers. Inall th h
_l_l_l_l l_l_l_l_ r r I n n m r. n W V
3 277 4451aeaaoauesaeseeaea

. _ Y .
ratio of two integers, thus a represents a rational number.

Inthis 1) p,q areintegersand
i) q=0
The set of rational numbers is denoted by ‘Q’.

John Napier (Scotland)
1550-1617 AD

Found logarithms.

Introduced napier rods for multiplictions.

Also introduced System of decimal fractions.
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Chapter

Simple Equations

]l Introduction

You have already come across simple equations like
4x=44,2m= 10 and their solutions in Class V1. You have
seen how these equations help us in solving puzzles and daily
life problems. Let us review what we have already learnt
about simple equations and their solutions through the
following exercise.

/|
Exercise - 3.1

1. Identify L.H.S and R.H.S of the following simple equations.

(i) 2x =10 (i) 2x-3=9
@iy 4z+1=38 (v) ~ 5p+3=2p+9
) 14=27-y (viy ~2a-3=5
(viy 7m=14 (vl 8=q+5

2. Solve the following equations by trial and error method.
0] 2+y=7 (ii) a-2=6
(i) 5m=15 (ivy 2n=14

Equation - Weighing balance

You have seen in class VI that an equation is compared
with a weighing balance with equal weights on both sides.

What will happen if the left pan of a weighing balance
holds 5 kg and the right pan holds 2 kg? What will happen if the
left pan of a weighing balance holds 3 kg and the right pan holds
7Kkg?

Similarly, what will happen if the left pan of a weighing
balance holds 3 kg and the right pan holds 3 kg?

We observe that a weighing balance needs to have equal weights on both sides to be
perfectly balanced.

The same principle will hold in an equality.
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Consider the equality 12-2=6+4

Here-

LHS=12-2=10 and
RHS=6+4=10

Since both sides are equal, the equality holds.

1. What will happen if we add 3 on both sides of an equation? Will the values of both sides remain
equal? Will the values be equal if 10 is added? Try with some other number of your choice.

2. What will happen if we subtract 5 from both sides of the equation? Will both sides remain
equal? Will the values be equal if 7 is subtracted? Try with some other numbers of your choice.

3. What will happen if we multiply both sides of the equation by 62 Will both sides remain
equal? Will they be equal if 8 multiplied by 82 Try with some other numbers of your choice.

4. What will happen if we divide both sides of the equation by 5? Will both sides remain
equal? Will they be equal if both sides are divided by 2?

You will find that answer is “‘yes’ in all above cases. Thus, if the same number is added or
subtracted on both sides or if both sides of the equality are either multiplied or divided by same
number, then the equality remains unchanged.

This principle of equality is going to help in solving equations ahead.

Solving equations

You have already learnt how to solve equations using the trial and error method. Now we
will use the above principles of equality to solve equations in amuch lesser time.

To solve equations we first need to separate the numerical terms from the terms containing
variables/unknowns by taking them on the two different sides of the equality and then use the
principles of equality.

Let us observe the examples given below.

Examplel: Solve x+3=7

Solution : Given equation is

The L.H.S of the equation=x+ 3.
Total value of L.H.S. is 3 more than x

To find the value of X' we have to remove 3 fromthe LHS. Thus, we need to subtract 3 from
the LHS. If 3 is subtracted from LHS it should also be subtracted from RHS, to balance the equality.

Government’s Gift for Students’ Progress 124 Simple Equations



& DEPITRRY HBBDoBOE.
12-2=6+4
aHe
@D553%) LHS=12-2=10 6u»
®&3%) RH.S=6+4=10
H&, Do SIS0 DN, B BEEIS0 $GoDos.

1. 88 J 888 BDIDH 3 Bodd HSFTH0b? BDSHE® Denden Drdo eHseair? 2 83%
SDOIDe 10 EDdT° S JErdHT? & Sroe 0B8R Sogyen &5 (Bch&oSod.

2. 88 dDEBere o8 aHBHer 5 BRF DSFH06? Bod JHer HSTKorP &otrdsE? 7 &
BDOIDO Do E1FL S DSeSHI? % Srwe 08 Dogygen &% ESENON ]
$588D05084.

3. B8 HEGeroDH BHJYer 6 B HBH STB06? ADHJHE® BLPSHT? 8 B8 Eree HHOD
Er&od. % JINS B Soggen S HR0D, D0 S0l

4. a3 ESENVUING Y 808805 BT 2BIHer 5 D AR ATPH0O? BHJHee DSTEDHT? S8
D880 BHSHe 2T gPRODSER SPSTH?

2 o) BolTReE e o ‘D’ ©F RS SoB M KIS

©os, KHdo DIPIEID aDJYeP Ko TrHOB a8 doggo Er@ Sor HVIDT®, a8
}6031353 HRoDT S PAOIT®, ééﬂée‘é&oés DENK0E Kty oK.

&8 B0 5o oo FHosS D $8ere st eHBPAO!

BEere JGS

LAt a@éﬁé Qﬁaé&é’sé K)Cgé’%é‘s 8Bt JdoSEo 36@&5‘&6}. B D50 DSy
650'2&@263 SRS S ¥pESered $H8od &Bsore JHoBEo 36313&0@0.

b0 B ESererdd SRV 65020263 STPEOMT DHED FPHOTPOO0E Rned DEHE DB
BDIDE e WOBLTEORD, DS Hrred I DeHHBK. BK0H0 SRV 650202630“3&5060{3 JHoTO.

Bod arretnot $880mro.
&we. 10 X+ 3 =7 JoSod.
FES /NS 3&EBes0

& 08088e0s® L.H.S =X + 3.
L.H.S &wg) 3ngo Densd X 08 3 ).

X' Qend Edoircreod L.H.S 08 3 & Sonomed. @okHhd L.H.S &0 3 & $23505-0.
L.H.S %08 3 8233, R.H.S %08 &roe 3 & 82305r0. @o“gg)é 388 Bes0 DEeSS0 oY) EOA
&0ONO0H.

PSS S8 een 125 Dogdie DserS (DHghdy o8



We have, X+3=7

X+3-3=7-3
X=T =3 e, (2)
X =4 From (1) and (2) it is clear that removing ‘+3’from
LHS is equivalent to 'subtracting 3' from the RHS.
Thus, x=4, That means '+3' on LHS transposes as '-3' to RHS.

Check: Substitute '4' for ‘x” and check whether LHS = RHS.

LHS = x+3
= 4+3 (substituting x =4)
=7

RHS =7

Thus, LHS = RHS.

Let us also understand the above solution with a weighing balance:

Example 2 : Solvey-7=9

Solution : Y=T7=9 i Q)
Here the L.H.S of the equation=y -7

So to get the value of ‘y’ we have to add 7 on both sides of the equation.

Therefore, —7+7=9+7 it i
erefore, y 9 From (1) and (2) it is clear that ~7'on

Y =947 i (2)  |LHS transposing to RHS as "+7".

Thus, y =16.

Check : Substitute '16' for ‘y’ and check whether LHS = RHS.
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Example3: Solve 5x=-30

Solution: X ==30 i (1)
5x -3 . .
55 (dividing both sides by 5)
~30 From (1) and (2) it is clear that
X=—— e, 2 multiplier ‘5’on LHS transposed
5 to RHS as ‘divisor’.
SX=-6

Check: Substitute x =-6 in the equation and check whether LHS = RHS.

z
Example4: Solve —=-3

6
. z
Solution : e =3 s (1)
z
6(@} =6x(-3) (multiplying bothssides by 6)

B From (1) and (2) it is clear that

Z=6%X(—3) ceerrerrnitienns (2) divison *6’on LHS transposed to
7=_18 RHS as ‘multipier 6°.

Check : Substitute z = -18 inthe equationand check whether LHS =RHS.
Example5: Solve 3x+5=5x-11
Solution : 3x+5=5x-11

3x+5-bx=5x-11-5x (subtracting 5x from both sides)

-2x+5=-11
—-2x+5-5=-11-5 (subtracting '5' from both sides)
-2X =-16
-2 -16 - .
_—2X == (Dividing both sides by '-2")
S X=8

Check : Substituting x=8 in the equation:
LHS=3x+5 =3(8)+5 =24+5 =29
RHS=5x-11=5(8)-11=40-11=29
- LHS=RHS

Government’s Gift for Students’ Progress 128 Simple Equations



&o° 3: 5x = =30 FHokos.

PES X==30 i (l)
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-2Xx+5-5=-11-5 (2539 '5' &2TcHre)
=2x = -16
-2 -16
_—2X = — (353Her '-2' I grhosmr)
. X=8
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R.H.S=5x-11=5(8)-11 =40 - 11 =29

- L.HS=R.H.S
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Thus, in transposing terms from L.H.S. toR.H.S.
‘+ quantity’ becomes ‘- quantity’
‘— quantity’ becomes ‘+ quantity’
‘x quantity’ becomes + quantity

‘+ gquantity’ becomes * x quantity’

Example6: Solve12=x+3

Solution : Here if 12 is moved from LHS to RHS it becomes =12 and if x+3 is moved from
RHS to LHS it becomes —x — 3.

e —x -3=-12
Multiplying both sides by —1
-1(—x =3)=-1(-12)

X+3=12
Now x =12 -3
SL.X=9

Therefore, it is clear that if the terms in both L..H.S. and R.H.S. of an equation are moved
(transposed) from one side to another side, then the equations remain same.

/|
Exercise - 3.2

1. Solve the following equations without transposing and check your result.
()x+5=9 (i)y-12=-5
(iii) 3x+ 4 =19 (iv)9z=81
(V) 3x+8=5x+2 (vi)5y+10=4y-10
2. Solve the following equations by transposing the terms and check your result.
(i)2+y=7 (i)2a-3=5
(i) 10-q=6 (iv)2t -5=3
(V) 14=27-x (vi) 5 (x+4) =35
(vii) —=3x=15 (viil) 5x-3=3x-5
(ix)3y+4=5y-4 xX)3(x=3)=5(2x+1)
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Using simple equations for solving day to day problems

Look at the following examples:

(] The total number of boys and girls in a class is 52. If the number of girls is 10 more than
boys, find the number of boys?

(i) The present age of Ramu's father is three times that of Ramu. After five years the sum of
their ages will be 70 years. Find their present ages.

@iy  Apurse contains - 250 inthe denomination of ~10and " 50. If the numberof ~10 notes
is one more than that of ~50 notes find the number of notes of each denomination.

(iv) Length ofarectangle is 8 mless than twice its breadth. The perimeter of the rectangle is 56 m.
Find its length and breadth.

Likes in all the problems given above, we can use simple equations to solve various problems of
day to day life. The following steps can be followed in doing so

Step 1: Read the problem carefully.
Step 2 : Denote the unknown or the quantity to be found with some letters suchasx, y, z, u, v, w, p,t.

Step 3: Write the problem in the form of an algebraic equation by making a relation among the
quantities.

Step 4: Solve the equation.
Step 5: Check the solution.

Example 7:  Total number of the boys and girls ina class is 52. 1fthe number of girlsis 10 more
than that of boys, find the number of boys?

Solution : Let us assume the number of boys to be x.
The number of girls will be x + 10.
The total number of boys and girls =x + (x + 10)
=x+x+10
=2x+10
According to the question, the total number of boys and girls = 52.
Therefore, 2x + 10 =52

Solving the equation
2x =52 —10 (transposing 10 from LHS to RHS)
2x =42

42
X= o (transposing 2 from LHS to RHS)

o x=21
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Thus, the number of boys =21
and the number of girls =21+10=31
Check : 21 + 31 =52 i.e. the total number of boys and girls is 52.
And 31-21=10i.e. the number of girls is 10 more than the number of boys.

Example 8:  The present age of Ramu's father is three times that of Ramu. After five years the
sum of their ages would be 70 years. Find their present ages.

Solution : Let Ramu's present age = X years.
Then the present age of his father = 3x years.
After 5 years Ramu's age = Xx+5 years.
His father's age = 3x + 5 years.
Sum of their ages after 5 years is = (x+5)+ (3x+ 5) = 4x + 10 years.

According to the problem,

Sum of their ages after 5 years is 4x+10=70

4x =70-10
4x = 60
x:@:lS

4

Thus, Ramu's present age = 15 years.
Present age of his father =3 x 15 years = 45 years.
Check : 45 isthree times of 15 i.e., at present Ramu's father is 3 times that of Ramu,
After 5 years Ramu's age =15+ 5=20 years
After 5 years his father'sage =45+ 5 =50 years.
Sum oftheir ages =20+ 50 =70 years.

Example 9: A purse contains ~250 in the denomination of ~10and ~ 50. If the number of
~10 notes is one more thanthat of ~50 notes, find the number of notes of each

denomination.

Solution: Let the number of ~50 notes =X
Then the total value of ~50 notes = 50x
Number of ~ 10 notes =x+1
Then the total value of ~ 10 notes =10 (x+1)

Government’s Gift for Students’ Progress 134 Simple Equations



O ePend Sogg =21
0Bk erd8e Sogg = 21 + 10 = 31 erdio.
20EPHey 1 21 + 31 = 52 edre S8558° ereoerdSe Indo 52.
£08050 31 — 21=10 ere erdEen, erend E79) 10 H00b &S edh.

ST° 8: TP BE) Bo(f (RS DY), TPn (HE HoHINDH Setd Bey e, 5 done
Eox8 770 oo Iwdo 70 Jonen. 70 (B Schiey LK.

PSS a3 (0K S50 = X o1l 90803
08D Bold Hns Hab = 3X Son
5 Joi oG Trdn DoY) = X+5 o
08 Sol& HoHiy = 3x + 5 on

5 o1 ST 0 @) Hohde o = (X +5)+ (3X +5) =4x + 1030 u
8%) [Bsdo,
5 Son Sow® w0 Sadhiye Iwdo  4x+10=70

4x =70-10

4x = 60

x:@:15
4

©OHT ToKn B (Hyd $chy) = 15 Sou
Sol& BwE) (e Dby = 3 X 15 Bon =45 o
JBe 15% 8 By 45 @08 (Hndo Sol@ HoHn) Trdm HabHn 3 ey
5 Jon Eoxe orsn Sy = 15 + 5 = 20 Son
5 Qon goE Soll Sy = 45 + 5 = 50 Don
70 Sae oo =50 + 20 = 70 Son
o 9. 2.8 HENE® 710 Hockn T 50 Sy Iogo 8D T 250 BoR. | 50 g Sogg B
10 S Sogyg .88 KNI S, wand B8 S0 Sty IR Eos° ool
&S5 T 50 SSQ Sogg = X 0008505,
o ~ 50 Py Dend Iwdo = 50 X
T 10 Py Doy =x+1

T 10 S Dend Imwdo = 10 (X+1)

PSS S8 een 135 Dogdie DserS (DHghdy o8



Total valueof money  =50x + 10 (x+1)
=50x + 10x + 10
=60x + 10
Given, total value of the money that the purse contains = 250
Therefore, 60x + 10 = 250
60x = 250 — 10
60x = 240

240
X =—0
60

sx=4

Thus, the number of ~50 notes=4

Number of “10 notes=4+1=5
Check :~10 notes (5) are one more than 50 notes (4).
Value ofthe money = (50%4) + (10x5)
=200 + 50

=3250

Example 10: Lengthof a rectangle is 8 m less than twice its breadth. If the perimeter of the
rectangle is 56 m, find its length and breadth.

Solution: Let the breadth of the rectangle = x m.

Twice the breadth = 2xm.

Therefore, its length (2x—-8) m. (by problem)

Given, the perimeter of the rectangle =56 m.

Perimeter of the rectangle = 2 (length + breadth)
Thus, perimeter = 2(2x-8+x)m.
=2(3x-8)m.
= (6x —16) m.

Therefore, 6x— 16 =56 (Given data)
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6x =56 + 16
6x =72

72
X=—
6
ox=12
Breadth ofthe rectangle =12 m.
Length ofthe rectangle =2x12-8=16m.

Check : Perimeter = 2 (length+breadth) =2 (16 + 12) =2 x28 =56 m.

/|
Exercise - 3.3

1 Write the information given in the picture in the form of an equation. Also, find 'x'in the
following figure.

k—— 15¢cm 5]

k— xcm 11cm 5]
2. Write the information given in the picture inthe form of an equation. Also, find 'y in the
following figure. k 13¢cm N
CRT———
k— ‘yYcm —sk—8cm 5|

If we add 7 to twice a number, we get 49. Find the number.

If we subtract 22 from three times a number, we get 68. Find the number.
Find the number when multiplied by 7 and then reduced by 3 is equal to 53.

Sum of two numbers is 95. If one exceeds the other by 3, find the numbers.
Sum of three consecutive integers is 24. Find the integers.

© N s W

Find the length and breadth ofthe rectangle given below if its perimeter is 72m.

5x+4

xX-4

0. Length of a rectangle exceeds its breadth by 4 m. If the perimeter of the rectangle is 84 m,
find its length and breadth.
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10.
11.
12.

13.

14.

15.

16.

VI

R0

&g& L.ooking Back

After 15 years, Hema's age will become four times that of her present age. Find her
present age.

Asumof ¥ 3000 is to be given in the form of 63 prizes. Ifthe prize money is either 100
or ¥ 25. Find the number of prizes of each type.

Anumber is divided into two parts such that one part is 10 more than the other. Ifthe two
parts are in the ratio 5:3, find the number and the two parts.

Suhana said, “multiplying my number by 5 and adding 8 to it gives the same answer as
subtracting my number from 20”.
Find Suhana's number.

The teacher tells in the class that the highest marks obtained by a student in her class is
twice the lowest marks plus 7. The highest mark scored by the student is 87. What is the
lowest mark scored by the student?

In adjacent figure, find the magnitude of each of the
three angles formed?

(Hint: Sumofall angles at a point on a line is 180°)
2x

Solve the following riddle: DSati

I ama number

Tellmy identity.
Take me two times over

And add a thirty six.
To reach a century

Youstill need four.

» Simple equations help in solving various problems in daily life.

» For balancing an equation we

X1ABP5S

(i) add the same number on both the sides or
(if) subtract the same number form both the sides or

(iif) multiply both sides with the same number or

(iv) divides both the sides by the same number, so that the equality remains
undisturbed.

» Ifthe LHS and the RHS are interchanged, then the equation remains same.
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Chapter

Lines and Angles

Y5M4U 6

Introduction

You have learnt some geometrical ideas in previous classes. Let us have fun trying some
thing we have already done.

/|
Exercise - 4.1

1. Name the figures drawn below.
//////B i
X »
\ .
Y
A C
0] (i) (il (v)
2. Draw the figures for the following.
() op (ii) Point X (iii) RS (iv) CD
3. Name all the possible line segments in the following figure.

A B C D

4. Write any five examples of angles that you have observed arround.
Example : The angle formed when a scissor is opened.

5. Identify the following given angles as acute, right or obtuse.

&

N L]

() (i) (il

(v) V)
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6. Name all the possible angles you can find in the following figure. Which are acute, right,
obtuse and straight angles?

7. Which of the following pairs of lines are parallel? Why?

— = —}

() (ii) (ii) (V)
8. Which of the following lines are intersecting?
() () (i) " W)

Learning about Pairs of Angles

We have learnt how to identify some angles in the previous chapter. Now we will learn

about some more angles as well as various pairs of angles.

4.1.1 Caemplementary Angles

When the sum of two angles is equal to 90°, the angles are called complementary angles.

60°

These are complementary angles, as their sumis 30° + 60° = 90°.

We can also say that the complement of 30° is 60° and the complement of 60° is 30°
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OU

In the above figures, the sum of the two angles is 70° + 40° = 90°. Thus, these angles are not a pair
of complementary angles.

% Try This

Draw any five pairs of complementary angles of your choice.

OQ !
'q._rr Do This

Draw an angle ZAOB = 40°. With the same vertex ‘O’ draw €

rd

«/BOC =50°, taking OB as initial ray as shown in the figure. B

Since the sum of these angles is 90°, they together form a right angle.

Take another pair 60° and 50° and join in the same way. Do they form o
complementary angles? Why?

/|
Exercise - 4.2

1. Which of the following pairs ofangles are complementary?

80°

Ou
1107 0

() (i) (iif
2. Find the complementary angles of the following.

(i) 25° (ii) 40° (iii) 89° (iv) 55°

3. Two angles are complement to each other and are also equal. Find them.

4. Manasa says, “Each angle in any pair of complementary angles is always acute”. Do you
agree? Give reasons.
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4.1.2 Supplementary Angles

When the sum of two angles are equal to 180°, then the angles are called supplementary angles.

\]\_20 607 i

The above pair of angles are supplementary as their sum is 180" i.e. 120°+ 60° = 180°.

We say that the supplement of 120° is 60° and the supplement of 60° is 120°

130°
00"

130° and 100°angles are not a pair of supplementary angles. Why?

1@ :
A&~ Do This
Draw an angle £AOB =100° With the same vertex O, draw/BOC = 80°

such that OB is commonto two angles.

80~L00°

& Y S

C ) A

You will observe that the above angles form a straight angle i.e. 180°.

Thus, the angles 100° and 80° are supplementary to each other.

Are 130° and 70° supplementary angles? Why?

% Try This

Write any five pairs of supplementary angles of your choice.
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Exercise - 4.3

1. Which of the following pairs of angles are supplementary?
y
50°
o //70" X SN U 140°
() (ii) (il

2. Find the supplementary angles of the given angles.

(i) 105° (ii) 95° (iiii) 150° (iv) 20°
3. Two acute angles cannot form a pair of supplementary angles. Justify.
4, Two angles are equal and supplementary to each other. Find them.

4.1.3 Adjacent Angles

The angles having acommon arm and a common “vertex’ are called as adjacent angles.

(i

The angles ZAOB and #BOC in Figure (i) are adjacent angles, as they have a common vertex

‘O’ and common arm OB.

Are the angles in Figure (ii) adjacent angles? If yes, which is the common vertex and which is the

common arm?

Now, look at figure (iii).

Are ZQOP and ZSOR adjacent angles. Why?

Which angles are adjacent to each other in the above figure?

Why do you think they are adjacent angles?
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Exercise - 4.4

1. Which of the following are adjacent angles?
f
b > < ¢ ! d > < e
(i) (ii) (i)
2. Name all pairs of adjacent angles in the figure. How many pairs of adjacent angles are

formed? Why these angles are called adjacent angles?

3. Can two adjacent angles be supplementary? Draw figure.
4. Can two adjacent angles be complementary? Draw figure.
5. Give four examples of adjacent angles in daily life.

Example : Angles between the spokes at the centre of a cycle wheel.
(i) (ii)
(iii) (iv)

4.1.3 (a) Linear/Pair

0] (ii)
Look at Figure (i). ZCOA and ZBOC are adjacent angles. What is the sum of these angles?

These angles together form a straight angle. Similarly, look at Figure (ii). Do Z/POQand ZQOR
together form a straight angle?

Apair of adjacent angles whose sum is a straight angle (180°) is called a Linear Pair.
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e .
,ﬁ"_'rr Do This

Two adjacent angles are 40° and 140°. Do they from a linear pair?

Draw a picture and check. Renu drew the picture like this.

140° 40°

o]
Has she drawn correctly? Do these adjacent angles form a linear pair?

/|
Exercise - 4.5

1. Draw the following pairs of angles as adjacent angles. Check whether they form linear pair.
35° 457 140° 5
90° 90°
() (i) (iif
2. Niharika took two angles 130° and 50° and tried to check whether they form a linear pair.

She made the following picture.

50°
130°

Can we say that these two angles form a linear pair? If not, what is Niharika’s mistake?
4.1.4%WVertically Opposite Angles

When two lines intersect, the angles that are formed opposite to each other at the point of inter-
section (vertex) are called vertically opposite angles.

Inabove figure two lines ‘I’and ‘m’ intersect each other at ‘O”.
Angle 1 isopposite to angle 3 and the other pair of opposite
anglesis £2 and Z4.Thus, 1, Z3and £2, /4 are the two
pairs of vertically opposite angles.
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E

w)

From the adjacent figure, identify the pairs of vertically opposite angles.

<o
F O C

A

o® .
&~ Do This

Draw two lines ag and cp such that they intersect at point ‘O’.

Trace the figure given below on a tracing paper. Place the traced figure

over the figure given below and rotate it such that ~DOB coincides ZCOA.
Observe the angles Z/AOD and #BOC also Z/COAand #DOB.

You will notice that Z/AOD = /BOC and Z/COA= ZDOB.

We can conclude that vertically opposite angles are equal.

Note : Take two straws. Fixthemat a point ‘O’ with a pin. Place them such that the straw on
top covers the one below. Rotate one of the straws. You will find that they make vertically
opposite angles.

/|
Exercise,- 4.6

1. Name two pairs of vertically opposite angles in the figure.
C
A< 5 —>B
D E
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2. Find the measure of x, y and z without actually measuring them.

y

160°

3. Give some examples of vertically opposite angles in your surroundings.

‘WA Transversal

You might have seen railway track. The following is the example for transversal lines.

AN /S c b
I < >p
<€ >q < >a
< >m < // or
N
Figure (i) Figure (ii) Figure (iii)

InFig (i)  two lines ‘I’ and ‘m’ are intersected by a line ‘n’, at two distinct points.

Therefore, ‘n” is a transversal to ‘I’ and m”.

InFig (i) threelines ‘p’, “‘q’and ‘r’ are intersected by a line *s’, at three distinct points.

[1 7 ¢

So, ‘s’isatransversal to ‘p’ ‘q’and ‘r’.

InFig (iii) two lines ‘a’ and ‘b’ are intersected by a line ‘c’. The point of intersection of ‘c’ is the

same as that of ‘a’ and ‘b’. The three lines are thus intersecting lines and none of them
is a transversal to the other as no line intersects other two lines at distinct points.

]
WL

% Try This

How many transversals can be drawn for two distinct lines?
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4.2.1 Angles made by a transversal P

When a transversal cuts two lines, 8 angles are formed. This is because at 112 |
each intersection 4 angles are formed. Observe the figure. 4 63

5
Here ‘I’ and ‘m’ are two lines intersected by the transversal ‘p’. Eight 81“7 -

angles /1, £2, /3, /4, /5, /6, £7 and /8 are formed.

Angles /3, Z4, /5and £6, are lying inside ‘I” and ‘m’. They are thus called interior angles. The
angles £1, /2, /7 and «£8 are on the outside of the lines ‘I” and ‘m’. They are thus called exterior
angles. Ef‘

!
X

Look at adjacent figure.

/1, /2, /7 and £8 are exterior angles.

F.
P, o3
N 2

W

3

/3, /4, /5 and /6 are interior angles.
We have learnt about vertically opposite angles and noted the fact that they are equal.

Renu looked at figure for vertically opposite angles, and said /1= /3 and £2 = /4.

Which are the other two pairs of vertically opposite angles?

She said that each exterior angle is paired with an vertically opposite angle which is in the interior.
The angles in these pairs are equal. Do you agree with Renu?

() .
y Do This
1. Identify the transversal in Figure (i) and (ii).

Identify the exterior and interior angles and fill the table given below:

o]
. 1/2 4 or
p q
Figure (i) Figure (ii)
Figure Transversal Exterior angles Interior angles
(D
(i)
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2. Consider the following lines. Which line isa transversal? Find the number of angles formed
and list them. Which are the exterior angles and which are the interior angles?

4.2.1 (a) Corresponding Angles
Look at figures (i), (ii), (iii) and (iv) below-

3 \o

5

() (ii) (iii)
Consider the pairs of angles (£1, £5), (£2, £6), (£4, £8), (£3, £7). Is there something
common among these pairs of angles? These angles lie on different vertices. They are on the same
side of the transversal and in each pair one is an interior angle and the other is an exterior angle.
Thus, each of the above pair of angles are called corresponding angles. P

I
What happens when a line is transversal to three lines? Which are k’%
the corresponding angles in this case? What is the number of N /
exterior and interior angles in this case? N / i

What would happen if number of lines intersected by the transversal becomes 4,5 and more?

Can you predict the number of exterior and the interior angles that are corresponding to each
other?

4.2.1 (b) Interior and Exterior Alternate Angles
Look at the adjacent figure. Find the angles which have the following three properties:

(@ Have different vertices.

(i) Are onthe either side of the transversal J
2
(iin) Lie ‘between’ the two lines (i.e. are interior angles). N 4/3 i
: L 6
Such pairs ofangles are called interior alternate angles. 85 Z
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The pairs of angles (£3, £5) and (£4, £6) are the two pairs of interior alternate angles.

Similarly, you may find two pairs of exterior alternate angles.

S P
-+ T

The pairs of angles (£2, £8) and (£1, £7) are called alternate exterior angles.

4.2.1 (c) Interior Angles on the same side of the transversal

Interior angles can be on the same side of the transversal too.

ol

Angles (£4, £5)and (£3, £6) are the two pairs of interior angles on the same side of the transversal.
@) .
2~ Do This
A

1. Name the pairs of angles in each figure by their property.

/?L’Z\//L”\
T TE T

() (i) (il (v) V)
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4.2.2 Transversal on parallel lines
You know that two coplanar lines which do not intersect are called parallel lines.
Let us look at transversals on parallel lines and the properties of angles on them.

Look at the pictures.

e 5

) 5

\ ]
S, i _-“" 1 \

These give examples for parallel lines with a transversal.

oD .
& Do This
Take a ruled sheet of paper. Draw two lines ‘I’ and ‘m’ parallel to each other and draw a
transversal ‘p’ on these lines.
Label the pairs of corresponding angles as shown in Figures (i), (ii), (iii) and (iv).
p
A 7
< A < [ s
N / r F?,
/ /
A AZ am & > m
< / 7 P4
g v
Figure (i) Figure (ii)
Py 57 ~ 2. V/ Gl |
~ rdil ~ 7 rdil
/ /
ML AN «—f— >
/ 8/
v v
Figure (iii) Figure (iv)
Place the tracing paper over Figure (i). Trace the lines ‘I’, “‘m’and “p’. Slide the tracing paper
along ‘p’, until the line *I” coincides with line ‘m’. You find that £1 onthe traced figure coincides
with £2 of the original figure. Thus £1= /2
Are the remaining pairs of corrosponding angles equal? Check by tracing and sliding.
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You will find that if a pair of parallel lines are intersected by a transversal then the angles
in each pair of corresponding angles are equal.

We can use this “‘corresponding angles’ property to get another result.

In the adjacent figure ‘I’ and ‘m’ are a pair of parallel lines and “‘p’ isa transversal.

As all pairs of corresponding angles are equal, P

Z1=/5 < %22 S|
But £1 = 23 (vertically opposite angles) :ZJS

Thus, £3= /5 < S8 S>m
Similarly, you can show that £4 = /6. SZU?

Therefore, if a pair of parallel lines are intersected by a transversal then the angles in
each pair of alternate interior angles are equal.

Do you find the same result for exterior alternate angles? Try.

p
Now, we find one more interesting result about interior angleson the %2
same side of the transversal. < 2 >
473
Inthe adjacent figure ‘I’ and ‘m’ a pair of parallel lines intersected by . 5 /72: R
m
7

atransversal ‘p’. N 82“7
£ 3= /5 (alternate interior angles)

But £3+ 24=180° (Why?)
Thus, £ 4+ 2 5=180°
Similarly £ 3 + £ 6 = 180° (Give reason)

Thus, if a pair of parallel lines are intersected by a transversal then the angles in each
pair of interior angles on the same side of the transversal are supplementary.

Example 1 Inthe adjacent figure, ‘I’ and ‘m’ are 50

a pair of parallel lines.

‘p’ isatransversal. Find “x’.

Solution : Given |||m, pisatransversal.
Z xand 20° are a pair of exterior alternate angles, therefore they are equal.

Thus, £ x=20°.
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og) .
'q._r,_ Do This

Figure (i) Figure (ii)

Trace the copy of figures (i) and (ii) in your note book. Measure the angles using a protractor
and fill the following tables.

Table 1 : Fill the table with the measures of the corresponding angles.

Figure Pairs of corresponw
1" pair 2" pair 3" pair 4" pair

() 1= ... 2= ... /3= ... Z4=......
5= s 6= i, LT =........ Z8=........

(ii) Zl=.. & L. Z3= ... Zb=..
5= s 6= LT =........ Z8=........

Find out in which figure the pairs of corresponding angles are equal.
What can you say about the lines ‘I’ and ‘m’ ?

What can you sayabout the lines ‘p’ and ‘g’ ?

Which pair of lines are parallel?

Thus, when atransversal intersects two lines and the pair of corresponding angles are
equal then the lines are parallel.

Table 2 : Fill the table with the measures of the interior alternate angles.

Figure Pairs of interior alternate angles
1" pair 2" pair

()] 3= ... Lb=....
5= ... Z6=........

(i) 3=, ZA= ...
5= ... Z6=........
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0] £3= Z4=.....
/5= ... Z6=........
(ii) £3= Z4=....
5= ... Z6=.......
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Find out in which figure the pairs of interior alternate angles are equal?
What can you say about the lines ‘I’ and ‘m’ ?

What can you say about the lines ‘p’ and ‘q’?

Thus, if a pair of lines are intersected by a transversal and the alternate interior angles
are equal then the lines are parallel.

Table 3 : Fill the table with the measures of interior angles on the same side of the transversal

Figure | Pairs of interior angles on the same side of the transversal.
1" pair " pair
0) Z3= ... L3+/6=......... Zh= ... LA+ /5=
6= L= i
(ii) Z3= . L3+/6=......... L= ... L8+ /5= ...
Z6= ... £O= .

In which figure the pairs of interior angles on the same side of the transversal are supplementary
(i.e. sumis 180°)?

What can you say about the lines ‘I’ and ‘m’?
What can you say about the lines ‘p’ and ‘g’ ?

Thus, if a pair of lines are intersected by a transversal and the interior angles on the
same side of the transversal are supplementary then the lines are parallel.

Example 2:

Solution :

=/

In the figure given below, two angles are marked as 30° each.

IsAB || CD? How? A B
30°

30° R
c D
The given angles form a pair of interior alternate angles with transversal gc and

therefore, aAg || CD-

Exercise - 4.7

1. Fill up the blanks-

0]
(i

Government’s Gift for Students’ Progress

The line which intersects two or more lines at distinct points is called

If the pair of alternate interior angles are equal then the lines are
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(i) The sum of interior angles on the same side of the transversal are supplementary
then the linesare

(v) If two lines intersect each other then the number of common points they have

Inthe adjacent figure, the lines ‘1" and ‘m’ are parallel and “n’ is a transversal.
Fill inthe blanks for all the situations given below-
()] If£1=80° then /2=
(i) If £3=45 then 7=
(iii) If£2=90° then «£8=

(V) I1f£4=100° then /8=

Find the measures of x,y and z in the figure, where | Il BC

ABCD is a quadrilateral in which AB Il DCand AD II BC. Find £ b, Zcand £d.

D
4 c
50° b
A B

Ina given figure, ‘I’ and ‘m’ are intersected by a transversal ‘n’. Is | || m?
n
P

100’ g
A Q B
R
C g D
s

Find Za, £b, Zc, Zdand Ze inthe figure? Give reasons.

C

> M

(Note: Two arrow marks pointing in the same direction represent parallel lines.)
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Q3

Looking Back

1.(i) If the sum of two angles is equal to 90°, then the angles are
called complementary angles.
(if)Each angle ina pair of complementary angles is acute.
If the sumof two angles is equal to 180, then the angles are called
supplementary angles.
(i) Eachangle in a pair of supplementary angles may be either acute or right or obtuse.
(i) Two right angles always supplement to each other.
The angles formed on both sides of a common arm and a common vertex are adjacent
angles.
A pair of complementary angles or a pair of supplementary angles need not be adjacent
angles.
Apair of angles that are adjacent and supplementary form a linear pair.
() When two lines intersect each other at a point (vertex), the
angles formed opposite to each other are called vertically
opposite angles.
(i) A pair of vertically opposite angles are always equal in <—
measure
() Aline whichintersects two or more lines at distinct points is <
called a transversal to the lines.
Atransversal makes eight angles with two lines as shown
in the adjacent figure.

'. u
POI9

Y5

0]

S
!

(i)

S.No.

No.of
Pairs

Types of angles Angles

Interior angles /3,74, /5, £6

Exterior angles L1, /2, /17, /8

Vertically opposite angles| 4 pairs| (£1, £3);(£4, £2); (L5, £7) ;(£8, £6)

Corresponding angles dpairs| (L1, 4£5);(L£2, £6); (L4, £8);(£3, L)

Alternate interiorangles | 2pairs| (£3, £5);(£4, £6)

Alternate exterior angles| 2pairs| (£1, £7);(£2, £8)

Njo[oa|Rr|lw]Dd]|F

Interior angles on the
same side of transversal

2pairs| (£3, £6);(«£4, £5)

8.

When a transversal intersects a pair of parallel lines, the angles in

(i) Each pair of corresponding angles are equal.

(i) Each pair of alternate interior angles are equal.

(i) Each pair of alternate exterior angles are equal.

(iv) Each pair of interior angles on the same side of the transversal are supplementary.
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Chapter

Triangle and its Properties B

WZAZT 3

Introduction

You have learnt about triangles inyour previous class. Look at the figures given below. Which of
these are triangles?

AN el

(i) (il

Discuss with your friends why only some of these figures are triangles.

We know that a triangle is a closed figure made up of three line segments.

Obser APQR in the adjacent figure. It has P

()  Threesideswhichare PQ,QR,RP

(i Three angles whichare ZRQP, ZQPR, ZPRQ Q R

(i) Three vertices whichare P, Q, R

The side oppositeto vertexP is QR . Canyou name the sides which are opposite to vertices Q and R?

Likewise, the side opposite to ZQPR is QR . Can you name the side which is opposite to ZRQP?

% Try This

Uma felt that a triangle can be formed with three collinear points. Do you agree? Why?

Draw diagram to justify your answer.

Note: If three or more points lie on the same line, then they are called collinear points.

Note: LM = Length of Line segment of LM ; LM = Linesegment LM

LM =Ray LM ; v = Line LM
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Classification of triangles

Triangles can be classified based on their sides and angles.

Based on the sides, triangles are classified into three types:

» Atriangle having all three sides of equal length is called an Equilateral Triangle.

» Atriangle having two sides of equal length is called an Isosceles Triangle.

» Ifallthe three sides of a triangle are of different length, the triangle is called a Scalene Triangle.
Based on the angles, triangles are again classified into three types:

» Atriangle whose all angles are acute is called an acute-angled triangle.

» Atriangle whose any one of angles is obtuse is called an obtuse-angled triangle.

» Atriangle whose any one of angles is a right angle is called a right-angled triangle.

| |

Based on sides Based on angles

»

& <2 op

A PN %
3cm

5cm Scm
Equilateral Isosceles Scalene triangle Acute-angled Right-angled Obtuse-angled
triangle triangle triangle triangle triangle
o) .
2~ Do This
L

1. Classifythe following triangles according to thTeir (1) sides and (ii) angles.

|

&
S
B 8cm C N cm E M 7cm N
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5.2cm
(2) Write the six elements (i.e. the 3 sides and 3 angles) of AABC.
(3) Write the side opposite to vertex Q in APQR.

6cm

5cm

(4) Write the angle opposite to side g inALMN.

(5) Write the vertex opposite to side RT in ARST.

6cm

If we consider triangles in terms of both sides and angles we can have the following types of

triangles:
Type of Triangle Equilaterial Isosceles Scalene
Acute-angled
Right-angled
1
Obtuse-angled
% Try This
1. Make paper-cut models of the various types of triangles discussed above.
Compare your models with those of your friends.
2. Rashmi claims that no triangle can have more than one right angle. Do you agree
with her. Why?
3. Kamal claims that no triangle can have more than two acute angles. Do you

agree with him. Why?
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Relationship between the sides of a triangle
2.

5.2.1 Sum of the lengths of two sides of a triangle

Draw any three triangles say AABC, APQR and AXYZ as given below:

A 0 Z

B C Q R x: Y

Use your ruler to find the lengths of their sides and tabulate your results as follows:

Name of A | Lengthofsides |Sumoflengthsoftwo si@e? Yes/No
AABC CA= AB+BC= AB + BC >CA
AB = BC+CA= BC + CA>AB
BC= CA+AB = CA+AB>BC
APQR RP= PQ+QR = PQ + QR >RP
PQ = QR+RP = QR +RP>PQ
QR = RP+PQ = RP +PQ>QR
AXYZ ZX= XY+YZ = XY+YZ>ZX
XY= YZ+ZX = YZ+ZX>XY
YZ ZX+XY = IX+XY>YZ

We can see that in all the above examples, the sum of the lengths of any two sides of a triangle is
greater than the length of the third side.

For eg. In AABC, AB +BC >CA
BC + CA>AB

CA+AB>BC
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5.2.2 Difference between the lengths of two sides of a triangle

Take the same triangles as in the above example and tabulate your results as follows:

Name of A| Length ofsides | Difference between lengthsoftwo sides Isthis true? | Yes/No
AABC AB = BC-CA= BC-CA<AB
BC= CA-AB = CA-AB<BC
CA= AB-BC = AB -BC <CA
APQR PQ = QR-RP = QR -RP <PQ
QR = RP-PQ = RP— PQ <QR
RP = PQ-QR = PQ - QR <RP
AXYZ XY= YZ-ZX = YZ-ZX<XY
YZ= ZX-XY = ZX-XY<YZ
IX= XY-YZ= XY -YZ<ZX

From these observations we can conclude that the difference between the lengths of any two sides
of atriangle is less than the length of the third side.

Foreg. In AABC, AB-BC<CA; BC-AB<CA
BC-CA<AB,; CA-BC<AB
CA-AB<BC; AB-CA<BC

Try This

The lengths of two sides of a triangle are 6 cmand 9 cm. Write all the possible lengths
of the third side.

Example 1 Can atriangle have sides with lengths 6 cm, 5 cmand 8 cm?

Solution: Let the sides of the trianglebe AB  =6cm
BC =5cm
CA =8cm

Sum of any two sidesi.e, AB+BC=6+5=11>8
BC+CA=5+8=13>6
CA+AB =8+6=14>5

Since, the sum of the lengths of any two sides is greater than the length of the
third side. So, the triangle can be constructed using the above given measurements.
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'_=_/ Exercise - 5.1

1. Is it possible to have a triangle with the following sides?
@ 3cm,4cmand5cm. @ 6cm,6cmand6cm.
() 4cm,4cmand8cm. (v) 3cm,5cmand 7 cm.

Altitudes of a triangle

In your daily life you might have come across the word 'height' in different situations. How will you
measure the height of different figures given below?

You will measure it from the top point of the object to its base as
shown in the figures. Let us use this creteria to measure the height for
atriangle.

A

l

|
In a given A ABC, the height is the distance from vertex Ato the g |_|D I
base BC . However, you can think of many line segments from A
to BC . Which among them will represent the height?
The height is given by length of the line segment that starts from Aand is perpendicular to BC .
Thus, the line segment AD  is the altitude of the triangle and its length is height. An altitude can be
drawn from each vertex.

g Try This

1. (i) Draw altitudes fromPto QR for the following triangles. Also, draw altitudes

from the other two vertices.(you can use set squares if needed)

R P
Q R Q R Q R
Obtuse-angled Right-angled Acute-angled

(i)  Will analtitude always lie in the interior of a triangle?

(i) Canyou think of a triangle in which the two altitudes of a triangle are two of its
sides?
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Medians of a triangle

A
Make a paper cut out of AABC.
Now fold the triangle in such a way that the vertex B falls on
B C

vertex C. The line along which the triangle has been folded will

intersect side gc asshown in Figure 1. The point of intersection is the mid-point of side gc
which we call D. Join vertex A and this mid-point D (as can be seen in Figure 2).

A A
1
! I
! mﬂ
Ll D -

R
B Ml 1 Iml r D ]
A\

Figurel Figure 2

Similarly, fold the triangle in such a way that the vertex Afalls onvertex C. The line along which the
triangle has been folded will intersect side AcC . The point of intersection is the mid-point of side
AC Whichis marked as E. Join vertex B and this mid-point E.

Lastly, fold the triangle in such a way that the vertex A falls on vertex B. The line along which the
triangle has been folded will intersect side aAg . The point of intersection of F is the mid-point of
side AB. Join vertex C and this mid-point F.

AD, BE and CF are the line segments formed by joining the

A .
vertices A, Band C of the triangle to the mid-points of the opposite Centroid
sides. They are called the medians of the triangle. P E
You will observe that the three medians intersect each otherata g 5 C
point in the interior of the triangle. This point of concurrency is

called the Centroid (G).

Thus, line segments which join the vertex of the triangle to the mid-point of the opposite side are
called medians of the triangle. This point of concurrency of medians is called the Centroid (G).

g Try This

Take paper cut outs of right-angled triangles and obtuse-angled triangles and find
their centroid.

/|
Exercise - 5.2

1. In AABC, D is the midpoint of BC

() ADisthe

A

|
|
|
|
I
(i) AE isthe | .
E D
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Name the triangle in which the two altitudes of the triangle are two of its sides.

Does a median always lie in the interior of the triangle?
Does an altitude always lie in the interior of a triangle?
(i) Write the side opposite to vertex Y in AXYZ.

(i) Write the angle opposite to side PQ in APQR.
(iii) Write the vertex opposite to side AC in AABC.

a LD

Properties of triangles
.

5.5.1 Angle-sum property of a triangle
Let us learn about this property through the following four activities

Activity 1

|

=

On a white sheet of paper, draw a triangle ABC. Using colour pencils mark its angles as
shown. c

N

Using scissors, cut out the three angular regions.

w

Draw a line XY and mark a point 'O’ on it.

& ®- ®- ®- AN
A 7

X 0] Y
Paste the three angular cut outsadjacent to each other to form one angle at 'O’ as shown in the

figure below.
< ® - P >

X 0] Y

&

You will find that three angles now constitute a straight angle. Thus, the sum of the measures of
angles ofa triangle is equal to 180°.

Activityy2

j

Take a piece of paper and cut out a triangle, say ABC. Draw the altitude AM by folding AABC.
Now, fold the three corners such that all the vertices A, B and C touch at M as shown in the
following figures.

A A
B M & B M—| C B ¥ -
0] (i) (i)

You will see that all the three angles A, B and C form a straight line and thus
ZA+ /B + £C =180
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MActivity 3

Take three copies of any triangle, say ABC. Mark its angles as 1,2 and 3 as shown below:

) n A A

Arrange these triangular cut-outs as shown in the following figures.

What do you observe about #1+ /2 + /3 at the point ‘O’?
You will observe that three angles forma straight line and so measure 180°.

mActivity 4

Draw any three triangles, say AABC, APQR and AXYZ inyour note book. Use your protractor
and measure each of the angles of these triangles.

Name of the Measure of angles Sumof the measures of the three angles
Triangle

AABC LA=....,/ZB=...,£C=.., | LA+ /B+ £ZC=

APQR LP=0 Q= LR=...., | ZP+ 2Q + LR =

AXYZ IX=, LY =, LL=, | LIX+ LY+ L2=

Allowing marginal errors in measurements, you will find that the sumof the three angles of a triangle
is 180°.

Now, let us observe the proof- “the sum of the angles of a triangle is equal to 180°” through logical

argumentation.
P___A_s_0Q

Proof of angle-sum property of a triangle:

Statement  : The sum ofthe three angles of a triangle is 180°
Given : Atriangle ABC
To prove . LA+ B+ £C =180° B c

Construction : Through Adraw a line segment PQ parallel to BC.
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Proof :

Mark the angles with the numbers as indicated in the figure:

/2 = /5 (alternate interior angles)
/3 = zZ4 (alternate interior angles)
£2+/3 = /5+/4 (adding above two equations)
L1+/2+/3 = /Z1+/5+ /4  (adding £1 to both sides)

But L1+ /5+ /4

180° (angles forming a straight line)
L1+ /2+ /3 =180°
- ZA+ /B + £C =180

Thus, the sum of the three angles of a triangle is 180°.

Example1l: In AABC, ZA=30° «£B =45 find ZC.
Solution : In AABC, ZA+/B+ £ZC =180° (angle-sum property of a triangle)
30°+45°+ £C « =180° (substituting given values in question)
75°+ /C - =180°
ZC =180°-75°
«£C =105°

Example2: In AABC,if ZA=3/Band £ZC=2 /B.Findall the three angles of AABC.
Solution : ZA+ /B+ /C = 180° [angle-sum property of a triangle]

3/B+«B+2/B = 180° [£ZA=3/B, £C=2/B]
6 4B = 180°
Therefore, ZB = 30°
Thus, ZA = 34/B =3x30°=90° B

/ZC = 2/B =2x30°=60°
Example 3:  AABC isright angled at C, CD_LAB and ZA =55°. D

Find (i) «DCA (i) «BCD (iii) ZABC A
AL NC

Solution : In AACD,

Z/CAD + ZADC + #DCA  =180°(angle-sum property of a triangle)
55°+90° + ZDCA = 180° (substituing values given in question)
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145° + /DCA

180°

/DCA = 180°-145° = 35°
Therefore, /DCA = 35°
(i) In AABC,
ZACB = 90°

Therefore, ~/DCA + /BCD

90° (from the figure Z/ACB = #DCA + ZBCD)

35°+ /BCD 90° (from (i), «/DCA=35°)
/BCD =90°-35° = 55°
(i)  In AABC,
ZABC+ /BCA+ ZCAB =180° (angle-sum propertyofatriangle)
ZABC + 90° + 55° = 180° (given)
ZABC + 145° = 180°
ZABC = 180° — 145°
Therefore, ZABC = 35°
Example 4 : Theanglesofatriangle are in the ratio 2 : 3 : 4. Find the angles.
Solution : The given ratio between the angles of the triangle = 2:3:4

Sumofthe terms of theratio=2+3+4=9

Sum of the angles of a triangle = 180°

2

Therefore, 1*angle = 9 x 180° = 40°
3

2" angle = 9 x 180° = 60°
4

39angle = 3% 180° = 80°

Thus, the angles of the triangle are 40°, 60° and 80°.
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= 145°+ Z/DCA =180°

— ZDCA = 180° — 145° = 35°
- /DCA =35°

(i) AABCs
ZACB = 90°

= /DCA + «BCD

90° {00 S0 ZACB = ZDCA+ £BCD)

35°+ ZBCD

90° ( (i) %000 ZDCA = 35°)
Z/BCD =90°-35° =55°
(i)  AABC&®
/ABC+ /BCA+ /CAB =180° [[@gbe08°0 ety Eerrer o]
ZABC + 90° + 55° = 180° (Berodsn ©09)
ZABC + 145° = 180°

ZABC = 180° - 145°
ZABC = 35°

sdpdn 40 a8 (Bdaos® Seren 2:3: 4 506’36)%@’5 ol wond @ Serped EHRPdsm.
PSS gero 3= 2:3:4
86° doro Fwgsw =2+3+4=9

(BaHe08? SPere Ingsn = 180°

2

g8 08B oo = 5 x 180° = 4Q°
3

Bo&d Beodm = 5 x 180° = 6Q°
4

So8S Beodm = 5 x 180° = 80°

52H%, ([BeHasne® seen = 40°, 60°, 80°.
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Example5:  Find the value ofangle “x in the figure. A

Solution : /ECD=/ZCBA=73°

(Since AB || CD these two are alternate angles)

InAECD,

/DEC+ «CDE + ZECD =180°

(sumofangles in a triangle is 180°)

X° +40°+ 73°
X° +113°

XO

X =

180° (substituing given values) b
180°

180° - 113°

67°

Example 6 :  One angle of AABC is 40° and the other two angles are equal. Find the measure
(value) of each equal angle.

Solution : Let ~«C=40°and ZA=/B=xXx°

ZA+/B+ £C
X° + X° + 40°
2X° + 40°

2X

2X

XO

Thus, each equal angle is 70°.

180° (sumofanglesinatriangle is 180°)
180° (substituing values given in the question)
180° X

180° - 40°

140°

70°

Example 7 Inthe figure, D and E are the points on sides AB and AC of AABC such that
DE|IBC. If £B=30°and ZA =40°, find (i) x (ii) y (iii) z

Soldtion : ()] Z/EDA= ZCBA (corresponding angles as DE| | BC)

Therefore, x°=30°

(i) In AABC,
ZA+/B+ /ZC = 180° (sumofanglesinatriangle is 180°)
40°+ 30°+y° = 180° (substituting given values)
70°+y° = 180°
oy = 180°-70° = 110°
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(i) y° =z"=110"(corresponding angles since DE || BC)
(OR)

In AADE, Z/A+/ADE+/AED = 180°(the sumofthe three angles ofatriangle is 180°)

30°+40°+z° = 180°
70°+2z° = 180°
2 = 180°-70°
¢ = 110°
/
Exercise - 5.3
1. Find the value of the unknown “x” inthe following triangles.
{ 30 Q
XO
R
(i) (ii) (iii)
2. Find the values of the unknowns “x’ and “y” in the following diagrams.

B
(Vi)
3. Find the measure of the third angle of triangles whose two angles are given below:
(i) 38°, 102° (i) 116°, 30° (iii) 400, 80°
4. Inaright-angled triangle, one acute angle is 30°. Find the other acute angle.
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10.
11.

12.

13.

State true or false for each of the following statements.
(] Atriangle can have two right angles.

(i) Atriangle can have two acute angles.

(iii) Actriangle can have two obtuse angles.

(v)  Eachangle of a triangle can be less than 60°.

The angles ofatriangle are inthe ratio 1 : 2 : 3. Find the angles.

In the figure, DE||BC, ZA = 30°and £B = 50°. Find the
values of x, y and z.

D.
D

In the figure, ZABD =3 ZDAB and ~ZCDB =96° Find ZABD.
B

3X

96’
X
A
A 5 C

In APQR £P=2 /Qand 2 ZR =3 £Q, calculate the angles of APQR.

If the angles of a triangle are in the ratio 1 : 4 : 5, find the angles.

The acute angles of aright triangle are in the ratio 2 : 3. Find the angles of the triangle.

P
Inthe figure, APQR is right angled at Q, \ IIRQ and
ZLMR =130° Find ZMPL, ZLMPand ZQRP. L
130°
In Figure ABCDE, find L1+ £2+ /3+ Z4+ /5. R 0
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5.5.2 Exterior angle of a triangle A

Draw AABC and produce one of its sides say BC to a point
D as shown in the Figure 1. Observe the ZACD formed at
point C. Thisangle lies in the exterior of AABC. We callit the
exterior angle of AABC formed at vertex C. B D

C
Figure 1

Clearly #/BCAisanadjacentangleto £ACD. The remaining

two angles of the triangle namely /.BAC or Z/Aand ZCBA A
or /B are called the two interior opposite angles of ZACD.

Now cut out (or make trace copies of) ZAand B and place

them adjacent to each other as shown in the Figure 2.

Do these two pieces together entirely cover ZACD?

v
O

C

= ? ;
Canyou saythat /DCA= ZA+ /B* Figure 2

From the above activity, we can say that an exterior angle of a triangle is equal to the sum of
two interior opposite angles.

@) .
»~ Do This
L

Draw AABC and forman exterior ZACD. Now take a protractor
and measure ZACD, ZAand /B.

Find ZA+ ZB and compare it with the measure ZACD.

Do you observe that Z/ACD isequal (or nearly equal) to ZA+ ZB?

A logical step- by- step argument can further confirm that the exterior angle of a triangle is equal to
the sum of the interior opposite angles.

Statement - : Anexterior angle of triangle is equal to the sum of its interior opposite angles.
A

Given : AABCwith ZACD asexterior angle
To prove » ZACD= ZA+ /B
Construction : Through C draw CE parallel to BA

Justification : B

£1=/x (BA| CE and AC istransversal therefore, alternate angles are equal)
/£2=/y (BA| CEand BD istransversal therefore, corresponding angles are equal)
L1+ L2=/X+ Ly

ZACD=/1+/2

Therefore, Z/ACD =1+ /2 (fromthe figure £x+ £y=ZACD)
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OADS Botd Elerren wdre LA SweL/BAC $6050 /B & ZLCBA A

o ZACD. &%) @o8o°ing Seren wotrkm. axpd A,B Sereid

£8800 Heoxw (2) & S gorr A C 58 28 o (HES a8

TP 650DHW.

& Bothd Eeren o2 LACD 008® H8gdomeair? B C D
D (2)
o3 ZDCA= LA+ £ZB o 3% 3dtoae?

&8 E)Bgwo ool “e8 (Babeos® o8 gherd) PRACTTT IE)AN e oo oo wodTrddng Sere
008 JLeSL"R H%sn B e,

®gbeo ABC 9 A2 =08 C 58 LACD  arsesEleosingh a8)thabsm. Seoiimrd 9808
ZACD, ZA, ZB % o%08.

ZACD 36 LA+ /B 35785058068, 86° $6890508.

2.8 (Behasod?® a8 gherd) PBACSTT DEES ey Sk TPl ®odTeEKng e Bneels JirS
8ob DForr aeg)E Aarare T AEEROSDHEY),

sy DBea ¢ el (B3Hes0st ariEnin o) wodT iy Sere Bueed8 Srko.

Seodw . AABC & ZACD arssegs®eso.
FTe0IEEN - LACD= ZA+ /B
Qo%eassn 7 C %09 BA % $eosdore CEQ DB 0.

Qe (6558) :

R
D

/1= /x (BA|CE, AC 85, 558 d57088 Samen S50
£2=2y (BA| CE, BD a5 858 58y Seren 5:50750)
L1+ 2=/X+ 2Ly

wohde LACD = L1+ /2 (S0 00D LX+ Ly =/LACD)
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Thus, the exterior angle of a triangle is equal to the sum of the interior opposite angles. This
property is called the exterior-angle property of a triangle.

,‘_’9 Do This

Copy each of the following triangles. In each case verify that an exterior
angle of a triangle is equal to the sum of the two interior opposite angles.
P Y
A
B C
/ R Q S 0 7 X

Example 8: Inthe figure, find the values of x and y.

Solution : /DCA=ZCBA+ ZBAC

(exterior angle property)
135° = B65°+x° D
135°-65° = x°
Therefore, x° = 70°
Z/CBA+ £ZACB+/BAC = 180° (angle-sum property of atriangle)
65°+y°+70° = 180°
135°+y> = 180°
y° = 180°-135°
Yy = 45°

Example 9:  One ofthe exterior angles of a triangle is 120° and the interior opposite angles are
in the ratio 1 : 5. Find the angles of the triangle. A

Solution : /DCA

120° (fromthe question)
120°
B c\ D
ZA+ /B (exterior angle property)

ZDCA

ZA+ /B 120°
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X (B5H20S° a8 §herd) PGS DE)ES arigS°m0 TPl @odTeding Sere ZneedS VPR

822 (Bghezo cﬁwé& a7°55°§§5£9 656&0 ©O0EPI0.

,é'-:?l 28 RBcHod

Bod Here Sen Adsndw. (B8 2606563)063 Emdn T wodTdsny Sere FoeR8
JEPELHE 0GR HBETEED.
P Y
A
B C
/ R Q S 07 X

awdrden 8: (D8 $8206% X 508050 Y Dendedy ESftbrsm.
> L/DCA=ZCBA+ ZBAC

(ers558%00 wodTRwe oo Bneed8 $Krso)

B

D
135° = 65°+x°
135°-65° = x°
" = 70°

%6050 ZCBA + ZBAC + ZACB = 180° (@250 st Serer 3ms0)
65°+70°+y° = 180°
135°+y° = 180°
y° 180° — 135°
¥ 450

awdd: 9: a8 (Beheod® af eriEninl20° o) woso iy Swren 115 J)88° 9
A
(B2D208%0 Elererty ERPKIS®.

PSS /DCA = 120° 120°
B D
/DCA = /A+/B (aJ°6’5°?S§Bm &&0) ¢ \
A+ /B = 120°
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Therefore,

Example 10 :

Solution :

/ZB: ZA = 1:5

1
/B = €><120°:200

5
ZA = 5 x 120° = 100°

A+ /ZB+2C = 180° (angle-sum property ofa triangle)

100° + 20° + £C 180°
«ZC =180°-120° = 60°
In the adjacent figure, find

(i) ZSRP (i) ZSTP (iii) ZRTS (iv) ZPRQ

(i) In APQR, ZPRS isthe exterior angle
and ZRQP and ZQPR are the interior opposite angles.

/PRS = Z/RQP + ZQPR (exterior angle property)
ZPRS =50° + 35° = 85°

(i) In ARST, 4£PTS is the exterior angle and ZSRT and ZRST are the
interior opposite angles.

Therefore, <ZPTS = ZSRT+ ZTSR
ZPTS = 85° + 45° (ZSRT = ZPRS = 85°)
ZPTS = 130°

(i) ~ INARST

/RTS+ TSR+ ZSRT =180°  (angle-sum property of a triangle)
Z/RTS + 45° + 85° = 180°
ZRTS + 130° =180°
Therefore, ZRTS =180°-130° = 50°
(V)  ZPRQ + /SRP

180° (liner pair property)
ZPRQ + 85° = 180°

Z/PRQ = 180° - 85°

/PRQ = 95°
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=d /B:/ZA = 1:5

1
/B = 5 x 120° = 20°
5
ZA = 5 x 120° = 100°
ZA+/B+£C = 180° (BgHes08% Lo EPere In&o)

100°+20°+ «C = 180°
=H%, LC=180°-120° = 60°
GRS 10: ([$8) Heod®
(i) £SRP (ii) £STP (iii) £ZRTS

(iv) ZPRQ o Sdfedosm.

5 (i) APQR & /PRS eritegsieoo
ZRQP %805» ZQPR e» @0807) Snp Seen
ZPRS = /RQP+ /QPR (erssmsEeo 5530)
ZPRS = 50° + 35° = 85°
(i) ARST& /PTS ersssiemo 605 ZSRT,/RST en wosogison Seren

/PTS = /SRT+ /TSR
ZPTS = 85%+ 459 (£SRT = ZPRS = 85°)
ZPTS = 130°
(i) ARST&

ZRTS+ ZTSR + ZSRT =180° (®20a:5508% Sty &¥ezrer 300 180°)
ZRTS + 45° + 85° = 180°

ZRTS +130° = 180°
. ZRTS =180°-130° = 50°
(v) ZPRQ+ /SRP = 180° (BDcsrsienis)

/PRQ + 85° = 180°
/PRQ = 180°- 85°
/PRQ = 95°
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Example 11 1 Show that the sum of the exterior angles of AABC is 360°.

Solution : £2+ /4 =180° (linear pair)
£3+ /5 =180° (linear pair)
£6+ 21 =180° (linear pair)

Adding the angles on both sides, we get-

L2+ L4+ 3+ /5+/6+ /1

180° + 180° + 180°

(£4+ 245+ 2£6)+(L1+£2+ £3) = 540°
We know that, Z4+ /5+ /6 = 180° (angle-sumproperty of atriangle)

Therefore, 180°+ £1+ /2+ /3

540°
L1+ 2+ /3

540° —180°
1+ /2+ /3 =.360°
.. The sum of the exterior angles of a triangle is 360°.

Example 12 : Find the angles x and y in the following figures.

()
D
Solution : ()] ZBAC + «£CBA = /ACD (exterior angle property)
X° + 50° = 120°
X° = 120°-50° =70°
ZACB+ ZACD = 180° (linear pair)
y° + 120° = 180°
y° = 180°- 120°= 60°
(in) ZACB = ZFCE = 92°  (vertically opposite angles)
ZBAC = /CBA (opposite angles of equal sides)
In AABC,
/BAC+ ZCBA+ ZACB = 180° (angle-sum property)
X°+Xx°+92° = 180°

2x = 180°-92°=88°
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sTEeSen 11: H00&® Srdads AABC RBooE) eJ°&/5°§§88’J°e) Soo850 360° 0 Seshdw.

S Z2+ £4=180° (B5rescsrin) 2D A
Z3+ /5 =180° (8Dcsoesahin) 4
£6+ 21 =180° (Bohisyoshism) 5 /6 ol
P D HZHee T /:3 ¢ F

L2+ 4+ /3+/5+ 6+ /1 180° + 180° + 180°
(£4+ 245+ £6)+(L1+£2+ £3) = 540°

= L4+/5+ £6 = 180° 0 £5% Beod (@800t Lt Sere S0s0)

g8 180°+ L1+ L2+ /3 = 540°
1+ /2+ /3 = 540° - 180°
1+ /22+ /3 = 360°

a8 (830e08™) ariegEiere Sugin = 360°.

Sdedn 12 ¢ (800 Heros® X 5805 Y Dendedn Edftdsn

(i) B D
T 0 () £BAC+ZCBA= LACD (eriessieoo &58)5m)
X° + 50° = 120°
X° = 120°-50° =70°
ZACB+ ZACD = 180° (8DcsHiseso)
Yo + 120° = 180°
y° = 180°- 120°= 60°
(ii) ZACB= /FCE = 920  (Boofiwy Seren)
/BAC = ZCBA (3578 ahereth b e
Eeren BE7B0)
AABC &°
/BAC+ ZCBA+ ZACB = 180°(&gHes0&® ootd Sere> Imo 180°)

X0 + X0 + 92° 180°
2X = 180°—-92°=88°
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88

X = > = 44°

Also ZCBA+ y> = 180° (linear pair)
ye = 180°-x°

y° = 180° - 44° = 136°

Example 13 : Find the value of Z/A+ /B + ZC+ /D + ZE of the following figure.
Solution: Mark the angles as shown in the figure.
In AGHC, £3+ Z6+ £7=180° ....... Q)

(angle-sum property of triangle)

In AEHB, £6=/5+,/2 ... )
In AAGD, /7= £1+/4 . @)
(exterior angle property of a triangle)
Substituting (2) and (3) in (1)

= L3+ A5+/1+ L2+ /4

= L1+ 42+ 43+ 44+ 45

Therefore, /A+ /B+ /C+ /D + L/E

/|
Exercise #5.4

1. In AABC, name all the interior and exterior angles of the triangle.
Y
A

7 cC z

X
2. For AABC, find the measure of ZACD. A

66°
45°
B C D
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88

X0 = 7 =44
Bos® ZCBA+ y° = 180° (3fansieo)
ye = 180°-x°

Y 180° — 44° = 136°

Gt 13 @ (©98) $00s® LA+ LB+ LC+ LD+ LE Dendio S8 kosn?

eSS H5806° $72% dSore Sererds 1980k
AGHC &%, /3 + /6+ /7 =180° ....... Q)

(BeHa0e® Soh Sere Indo 180°)

AEHB&® £/6=/5+/2 ... 2
AMGD & /7= /Z1+24 ... 3)
(a5°a’5°§§ssa Céé&o)

(2), (3) & (1) & (8RB
= L3+ 45+ L2+ L1+ /4
= o L1+ L2+ £3+ 24+ /5

odm LA+ /B+ZC+ 4D+ LE

4
ogsdo - 5.4

1. AABC &»g) wos8, aﬁgfggswe)?é) '§38°27:632.633.

Y
A
7 2
X
2. AABC & ZACD Densds S5irdosm. A
66"
45°
B C D
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3. Find the measure of angles xand y.

4. In the following figures, find the values of xand y.

5. Inthe figure /BAD = 3/DBA, find «CDB, #DBC and ZABC.

B
6.

30
(iii)
80’
X’ y
(v) (vi)
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7. One of the exterior angles of a triangle is 125° and the interior opposite angles to it are in
the ratio 2 : 3. Find the angles of the triangle.

8. The exterior ZPRS of APQR is 105°. IfQ =70°, find ZP.Is ZPRS>/P?

9. If an exterior angle of a triangle is 130° and one of the interior opposite angle is 60°. Find
the other interior opposite angle.

10. One of the exterior angle of atriangle is 105° and the interior opposite angles are in the
ratio 2 : 5. Find the angles of the triangle.

11. In the figure find the values of xand y.

&g& Looking Back

1 (i) Atriangle isasimple closed figure made up of three

line segments. El ralty
Za6F97.2

(i) Based on the sides, triangles are of three types

» Atriangle having all three sides ofsame length is called an Equilateral Triangle.

» Atriangle having at least two sides of equal length is called an Isosceles
Triangle.

» Ifallthe three sides of a triangle are of different length, the triangle is called a
Scalene Triangle.

(i) Based onthe angles, triangles are of three types

» Atriangle whose all angles are acute is called an acute-angled triangle.

» Atriangle whose one angle is obtuse is called an obtuse-angled triangle.

» Atriangle whose one angle is aright angle is called a right-angled triangle.

2. The sixelements of a triangle are three angles and the three sides.
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8. APQR &° erimssieasin ZPRS = 105° £8un Q = 70° @ond ZP. dendid EofPKokm.
ZPRS>/P e&owe?

9. o8 (BgHasns® aﬁa’sgggeaéw 130° 06050 HY eosTrdsdny Sereds® el ol end 60°
©ond BokS Sadn Jend Jos?

10. o8 (Behadnd® o8 wgﬁégssazﬁw 105° 08050 B eosordsng Seren 2 1 5, 3@@6‘5 DF)
Bebessnd®d Sarots SHMPHE.

11, Desne® X $HBc5» Y ek SSftksm. c

&?& Hdo 36:13&26&3

1 () 235 St Tgr pomrei DGES $8¢ Ko

BOE0S (BEHED ©oLTHw.

(i) ghere PEHe wredore (Beheren KoK S5°en
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¢ o) Sren oS (B5herd) wesn (Bgbasiotrd.

¢ a8 'm0 wpESmorr Ko (B4herd) ©685%0 (©ghesiotrd.

o 28 80 o028 (&8Dexdy ©028%: ([Bhedn wotrd.

2. S ghepen, Kt Sleron 0% (Bgheso SoE) 6 Hreseen ©OoLrs.
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3. Properties of the lengths of the sides of a triangle:

(i) Thesumofthe lengths ofany two sides ofa triangle is greater than the length
of the third side.

(i) The difference between the lengths of any two sides of a triangle is smaller
than the length of the third side.

4. The line segment joining a vertex of a triangle to the mid-point of its
opposite side is called a median of the triangle. Atriangle has 3 medians.

5. The perpendicular line segment from a vertex of a triangle to its opposite
side is called the altitude of the triangle.

6. The total measure of the three angles of a triangle is 180°. This is called the
angle sum property of a triangle.

7. The measure of any exterior angle of a triangle is equal to the sum of its
interior opposite angles. This is called the exterior angle property of the
triangle.

Note: LM =LengthofLinesegmentof LM~ ; |\ = Linesegment LM

LN = Ray LM . [N =LineLM

Fun with Card board shapes
< |
! Take square card board sheet. Mark the mid \

points of sides and draw lines as shown in

2 3 the figure. Cut the square into four parts
and rearrange them to get a triangle.
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Ratio - Applications

WZAZT 3

m Introduction

Inyour previous class, you have learnt how to use ratio and proportion to compare quantities. In
this class, we will first review our understanding of the same and then learn about ratios expressed
in the form of percentages.

» Madhuri's weight is 50 kg and her daughter's weight is 10 kg. We say that Madhuri's weight is
5 times her daughter's weight. We canalso say that the daughter's weight is one-fifth of her
mother's weight. Thus, the ratio of Madhuri's weight to her daughter's weight is 50 : 10 or
5:1. Inversely, the ratio of the daughter's weight to her mother's weightis 1 : 5.

* Inaclassthere are 60 boys and 40 girls. The number of boys is > times the number of girls.
we can also say that the number of girls is two-thirds of the boys. Thus, the ratio of the number
of boys to the number of girlsis 60 : 40 or 3 : 2. Inversely, the ratio of number of girls to
number of boysis2 : 3.

Anand has a wire of length 100 cm and Rashmi has a wire of length 5 m. Anand said to Rashmi,
“the wire with me is 20 times longer than yours.” You know that this is not true as 5mis much
longer than 100 cm. The length of Rashmi's wire has been expressed in meters and that of Anand
has been expressed in centimeters. Both have to be expressed in the same units before they are
compared.

We know that 1 m= 100 cm. So the length of the wire with Rashmiis 5 m =5 x 100 = 500 cm.
Thus, the ratio of Rashmiand Anand’s wire is500 : 100 or 5 : 1. We can also say that the length
of Rashmi's wire is 5 times that of Anand.

In all the above examples quantities have been comapred in the form of ratios. Thus, a
ratio is an ordered comparison of quantities of the same units. We use the symbol *:" to
represent a ratio. The ratio of two quantitiesaand b is a: b and we read thisas "'aisto
b™. The two quantities 'a" and ‘b’ are called terms of the ratio. The first quantity 'a’ is
called first term or antecedent and the second quantity b’ is called second term or conse-
guent.
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Try This

Think of some real life situations in which you have to compare quantities in the form
ofaratio.

1.
2.

. g
=

/|
Exercise - 6.1

What is the ratio of = 100 and ~10 ? Express your answer in the simplest form.

Sudha has ~ 5. Money with Radha is 3 times the money with Sudha. How much money
does Radha have?

a) What is the ratio of Radha's money and Sudha's money?
b) What is the ratio of Sudha's money and Radha's money?

A rectangle measures 40 cm at its length and 20 cm at its width. Find the ratio of the length
to the width.

The speed ofa Garden-Snail is 50 meters per hour and that of the Cheetah is 120 kilometers
per hour. Find the ratio of their speeds.

Divide 96 chocolates between Raju and Ravi intheratio5 : 7
The length of a line segment AB is 38 cm. Apoint X on it divides it in the ratio 9 : 10. Find
the lengths of the line segments AX and XB.

A S B

Asumof ~ 1,60,000 is divided in the ratio of 3:5. What is the smaller share?

To make green paint, a painter mixes yellow paint and blue paint in the ratio of 3: 2. Ifhe
used twelve liters of yellow paint, how much blue paint did he use?

Find a) The ratio of boys to girls in your class.
b) The ratio of number of doors to number of windows of your classroom.

C) The ratio of number of text books to number of note books with you

Project Work

1. Take atape and with the help of your friend measure the length and breadth
of your classroom Find the ratio of length and breadth.

2. Takea " 10 note. Find its length and breadth. Roundoff the answers to the
nearest whole number, with the help of your teacher, find the ratio of the
length and breadth.

Repeat this activity with ~ 20and ~ 50 notes and record the lengths in your
note book.
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Proportion

Srilekha’s mother prepares tea by using 2 spoons of tea powder for 1 cup of tea. One day 3 guests
visited their home. How many spoons of tea powder must she use to prepare 3 cups of tea? Yes,
you are right. She uses 6 spoons of tea powder to prepare 3 cups of tea. Here, Srilekha's mother
used the ‘law of proportion’ to solve the problem.

Let us see one more example:
Ravi took a photo. He got the picture developed ina photo lab

inasize4cmx6c¢cm. 6cm

He wanted to get the photo enlarged so he went
to the photo lab again.

The lab-man gave himthis photo. In turn Ravi
said, “there seems to be something wrong with this picture”.
Do you think, is Ravi right?

Can you say what is wrong with this picture?

4cm

12.cm

Ravi decided to measure the length and breadth of the photo. He knew that
the ratio of length and breadth of the original photo should be equal to the
ratio of length and breadth of the enlarged photo.

Ratio of length and breadth of the original photo =4:6=2:3

Ratio of length and breadth of the enlarged photo =4:12=1:3

Avre the two ratios equal? Ravi also realised that the ratio of length and breadth of the enlarged
photo was not equal to that of the original photo. He understood that the second picture was not
proportionate to the first.

He asked the lab-man to develop another enlarged photo. This time the photo was good. He again

measured the length and breadth and calculated the ratio.
8cm

Ratio of length and breadth=8:12=2:3

Now, Raviunderstood that the original photo and the new
enlarged photo looked fine to him because the ratios of their
length and breadth were equal i.e., they were in proportion.

Thus, two ratios are said to be in proportion whenthey are
equal. The symbol we use for propotion s “: :’ (is as). If
tworatiosa:bandc: dareequal, wewritea:b=c:dor
a:b::c:d. Weread thisas ‘aisto b is proportionate
tocistod’. Thiscanalso beread as ‘aistobisascisto
d.

12cm
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The four quantities a, b, c and d are called first, second, third and fourth terms respectively. The
first and fourth terms are known as extreme terms or extremes. The second and third terms are
known as middle terms or means.

Inaproportion, a:b=c:d

c
d
Therefore, ad = bc
Thus, The product of the means is equal to the product of the extremes.
ie., Means
L
a:b=c:d
- J
Extremes

b
Here ‘d’ is called the fourth proportionaland d = 5

Let us observe some examples
Example1l: Find |:|to complete the proportion.
(i) 2:5=6:[]
Solution: The product of the means is equal to the product of the extremes,

1
ie. 2:5:6:|:|
e 7

Therefore, 2%x[]=5x%6

(i) 16:20=[]:35
The product of the means is equal to the product of the extremes,

i.e. 16 : 20 =[] : 38

Therefore, 20x [ ]=16x 35

560
D—2—0—28
6:20=[28]:35
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Exercise - 6.2

1. Find the missing numbers in the following proportions in the table given below .

S.No. | Proportion Product of extremes Product of means

Q) 1:2::4:8

(i) 5:6::75:90

(i) 3:4::24:32

(iv) 2:5::|:|:15 30

(V) 3:6::12: [ ] 72
2. State true or false.

() 15:30::30:40
(i) 22:11::12:6

(i) 90:30::36:12
(vM)32:64::6 :12
(v) 25:1 ::40:160

3 Madhu buys 5 kg of potatoes at the market. If the cost of 2 kg is Z. 36, how much will
Madhu pay?

4, A man whose weight is 90 kgs weighs 15 kg on the moon, what will be the weight of a man
on the moon whose weight is 60 kg?

5. A disaster relief team consists of engineers and doctors in the ratio of 2 : 5.
(1) Ifthere are 18 engineers, find the number of doctors.
(i) Ifthere are 65 doctors, find the number of engineers.

6. The ratio of two angles is 3 : 1. Find the
(1) larger angle if the smaller is 180°

(i) smaller angle if the larger is 63°.
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,é'-_'?; Do This

Enlarge the square and rectangle in the figure given below such that the enlarged square and
rectangle remain proportional to the original square and rectangle.

Sometimes ratios are expressed as rates. Some examples are given below :
i) My father drives the vehicle with a speed of 60 km per hour.
i) I bought apples at the rate of 120 per kg.
iif) My heart beat rate is 72 per minute.
1Y) The cost ofeggs isT 60 per dozen.

V) The birth rate of India is 21 (approximately). (Birth rate is the number of live births
per thousand people in a given time -

Refer: http:/Aww.indexmundi.com/g/g.aspx?c=in&v=25)

In the first example the distance travelled by the vehicle is compared with the time taken. In the
second example cost of apples is compared to the quantity of apples. In the third example the
number of heart beats is compared to the time taken. In the fourth example, the cost of eggs is
compared to the quantity of eggs. In the fifth example, the number of live births is compared to
1000 poeple.

The above examples can be written as 60km/ hour, ¥ 120/kg, 72 beats/ minute, ¥ 60/dozen and
21 births per 1000 people.

Unitary Method

The method in which we first find the value of one unit and then the value of the required number of
units is known as unitary method.
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Example 2 A shopkeeper sells 5 tumblers for ¥ 30. What would be the cost of 10 such

tumblers?
Solution : Cost of 5tumblers =230 20
Therefore, Cost of 1 tumbler= — = %6

5
Thus, cost of 10 tumblers = 6 x 10 =F60.

Example 3: What is the cost of 9 bananas, if the cost of a dozen bananas is ~ 20?
Solution : 1 dozen=12 units.
Cost of 12 bananas =¥ 20

20
Therefore, cost of 1 banana =% R

20
Thus, cost of 9 bananas = EX 9 =715

()

'€'}r Do This

1. 40benches are required to seat 160 students. How many benches will be required
to seat 240 students at the same rate?

2. WhenaRobinbird flies, it flaps wings 23 times in ten seconds. How many
times will it flap its wings in 2 minutes?"

3. Theaverage human heart beats at 72 times per minute. How many times does it
beat in 15 seconds? How many inan hour? How many in a day?

Direct Proportion

There are various situations in day-to-day life, when a change in one quantity leads to a change in
the other quantity.
For example:

Ifthe number of things purchased increases, the cost incurred also increases. Alternately, if the
number of things purchased decreases, the cost incurred also decreases.

*  Ifthe money deposited with a bank increases, the interest earned on that sumalso increases.
Alternately, if the money in the bank decreases, the interest also decreases.

» Ataconstant speed, if the distance travelled increases, the time taken for it also increases.
Alternately, if the distance travelled decreases, time also decreases.

In the above examples, when one quantity increases the other also increases and vice-versa. Let
us understand such situations with the help of an example.

Atap takes 1 hour to fill 300 litres of a tank. How many litres will be filled up in 2 hours?

The tank will be filled up by 600 litres in 2 hours. How many litres of water will be filled up in 8
hours? How do you make this calculation?

Government’s Gift for Students’ Progress 234 Ratio - Applications



aTrdn 2 28 Hemrd | 30 o 5 ere en@Han. eorod 10 e Deod dod?
S 5 Edoe &8 =~ 30
30

X, 1 o &8 = ?—?6

s Qegore, 10 reroe 8 = 6x10 = ~ 60
SERdn 31 el Sedd 9d®%0g 0 | 20 en @ond 9 88 Hog I Jod?

PES 1 Sesdo = 12 cSreden
12 @8850g 3 = = 20e0
20
HI a8 98 Hoth JIv = E

20 .
00t 9 ©EBH0E I = Exg =15

'éjc_? 8 Fobhod

L 160 08 dyen ErehHm8 40 Boden @580, 88 $088 240 H0b dgen ErEHHTeIS
A Boden WHHESTEron.

2. a8 oS i 10 EKH 23 I 85 THoH ©od. HO 2 I’ A TG ©b
BHoDH eiob.

3. %% %08 SRS I8 72 Y EepEowmod. H00 15 1EZS IR P
EéptHonod? ooh 1 Kotd®, 1 8%&8° af) G Septotwod?

REEDB0S" O DoriTE® 0.8 ToBE® 53 Sty HEE To8S” S TBEADERRY KV GoLro.

STSEEE)
¢ BF SHe Sogy HOAS, T8 BYPoBIeRY Budo Erme 1IN0, e S $Snde Sopg
é@é BYOBHOVY InFo Eree SrhEob.

o goHE® AR TD Py BOAS Fod TP $T) $& 1HIHH0B. wer BFRS Py SAS
Fob TP HT) & Eree SHE0B.

o 5ot m&;ﬁé@m (BSeBoT S0 VOAS w8 é@s‘wo 2ErHE0B. Wl ErBo é@é,
HPsewo Erme SrHE0B.

R STRERSne TP a8 0p8 HBSTmo 8N FO( ERER) 8 T8 H05rn0 ST 2EIHE0E
(e‘éﬁge‘éaocﬁf\)) Beodod. HOAL S)éééo“»o Eyorse ééeg&so.

zerod éoéc;ﬁcl a8 ST T° ©80 B owro.

2.8 Sgrom Koo 300 Heg 3%393058 2.8 &5 DopE08. 2 Ko I H&BI JoBKewH?

2.8 508 2 Kowes® 600 &8 Jodwtxdod. ©f érjok 8 Kowd! af) dey HBE* JodKeo?
D DFore KAILH?

KB - GHRoerren 235 8)3:5‘;368@ Deeardd ($Hehey sosns



Look at the table given below :

x 4 X8
X2
Time taken to fill tank (hours) 1 2 4 8
Capacity filled (lts) 300 600 1200 2400
N2 — //,x 4 x8

You will find that in each case above, if the time taken increases the quantity of water filled also
increases such that the ratio of the time taken and the ratio of the quantity filled is same. Thus,
when the time taken doubles, the quantity filled will also doubled; when the time taken is 4 times,
the quantity filled is also four times the original. And when the time taken is 8 times, the quantity
filled is also 8 times. The ratio of the time taken is 1 : 2 and the ratio of quantity filled isalso 1 : 2.
Thus, we can say that time taken to fill the tank and quantity filled are in direct proportion.

Example 4 :

Solution

A shopkeeper sells 6 eggs for Z30. What would be the cost of 10 eggs?
Let the cost of 10 eggs be T x.

We know that as the number of eggs increases, the cost will also increase such
that the ratio of the number of eggs and the ratio of their costs will remain the
same. In other words, the ratio of the number of eggs and the ratio of the cost of
eggs is in proportion.
Thus, 6:10=30:x
Since the product of the means is equal to the product of the extremes :
6xx=10x30

6x =10x 30

10x30
X = =
6

50

X=%50
Thus, the cost of 10 eggs isequal to Z50.

This problem can be solved by using unitary method too i.e. finding the cost of
one egg and then multiplying the unit cost with the number of eggs required.

Cost of 6 eggs =330

30
Therefore, costoflegg = ry = %5
Cost 0of 10 eggs =5x10 =%50
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Example 5:

Method 1 :

Solution :

Method 2 :

Example 6 :

Solution :

20 kgs of rice is needed for a family of 4 members. How many kgs of rice will be
required if the number of members in the house increases to 10?

As the number of members increases, the quantity of rice required will also increase
such that the ratio of number of members and the ratio of the quantity of rice is the
same. Thus, the number of members and quantity of rice are in direct proportion.

Let x be the quantity of rice required for 10 members
Then x:20=10:4
Since the product of the means is equal to the product of the extremes:

4x=20x10
_ 20x10 _5
4
X =50 kgs
. The quantity of Rice required for 10 members = 50 Kgs.
Unitary method
The quantity of Rice required for 4 members = 20Kkgs.

20
Thus, quantity of Rice required for one member = i 5kgs.

. The quantity of Rice required for 10 members =10 x 5=150 kgs.

A jeep travels 90 km in 3 hours at a constant speed. In how many hours will the
jeep cover 150 kms?

We know that as the distance travelled increases the time taken will also increase
such that the ratio of the distances travelled and the ratio of the times taken is the
same. Thus, the distance travelled and the time taken is directly proportional.

Let x bethe number of hours for the jeep to cover 150 kms.
Thus, x:3=150:90
Since the product of the means is equal to the product of the extremes
90 x =150 x 3

150% 3
X= =

90

X=5
Therefore, time taken to cover 150 Km =5 hours.

5
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Example 7 :

Solution :

The scale of a map is given as 1:30000. Two cities are 4 cm apart on the map.
Find the actual distance between them.

Let the actual distance be x cm. Since the distance on the map is directly propor-
tional to the actual distance,

1:30000 =4 : x

Since the product of the means is equal to the product of the extremes
x = 4 x 30, 000

=1,20,000 cm

=1.2 kms (1 km =1,00,000 cm)

Thus, two cities, which are 4 cm apart on the map, are actually 1.2 kms away
from each other.

2.

Note the angles made by minutes hand in the given intervals of time :

Place a 1litre empty bottle under a tap from which water is falling drop by drop
due to leakage. How muchtime did it take to fill the bottle? Calculate how much
water would be wasted in a year?

Take a clock and fix its minutes hand at 12.

Time Passed | (T) (T) Ty | (T)

(inminutes) 15 30 45 60

Angle turned (A) (A) (A) (A)

(indegree) 90

Is the angle turned through by the minute hand directly proportional to the time that
has passed? Yes!

From the above table, you can also see

T,:T,=A, A, because

T,:T,=15:30 =1:2

A A,=90:180 =1:2

Checkif T,:T,=A,:AandT,:T,=A,:A,

You can repeat this activity by choosing your own time interval.
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Exercise - 6.3

1. A length of a bacteria enlarged 50,000 times attains a length of
5 cm. What is the actual length of the bacteria? Ifthe length is
enlarged 20,000 times only, what would be its enlarged length?

2. Observe the following tables and find if x is directly proportional .

0 | x 20 | 17 | 14 | 11 | 8 5
y 40 | 34 | 28 | 22 | 16 | 10 | 4

@) [ x | 6 [ 10 14 ] 18] 22 26 |30
y | 4 | 8 | 12| 16 | 20 | 24 | 28

i) | x | 5 [ 8 [ 12 15| 18] 20 | 25
y | 15| 24 | 36 | 60 | 72| 100 | 125

3. Sushma has a road map with a scale of 1 cm representing 18 km. She drives on a road for
72 km. What would be her distance covered inthe map?

4, On a Grid paper, draw five squares of different sizes. Write the following informationina
tabular form.
Square 1 | Square2 | Square3 |Square4 |Square5
Length ofaside (L)
Perimeter (P)
Area (A)

Find whether the length of a side is in direct proportion to:
()] the perimeter of the square.
(i) the area of the square.

Ratios also appear in the form of percentages. We will learn about
percentages and the various ways in which we use them in day-to-day life.

m Percentages

* Soumya got 65% marks in Mathematics and Ranjeet got 59% marks.

» Aclothseller in whole-sale market makes a profit of 25% on silk sarees in the retail-market
makes a profit of 10%.
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» Anitaborrowed aloan of ~ 10000 from the bank for one year. She has to pay a 10% interest
at the end of the year.

* During festival season a T.V. seller was offering a discount of 10% and another was offening a
discount of 15%.

The word ‘percent’ means ‘per every hundred’ or “for a hundred’. The symbol ‘%’ is used to
represent percentage. Thus, 1% (one percent) means 1 out ofa 100; 27% (27 percent) means 27
out of 100 and 93% (ninty three percent) means 93 out of a 100.

1
0 .
1% can also be written as —100 or0.01

27
27% can also be written as m or0.27

93
93% can also be written as ﬁ or0.93

QQ .
'?.r'_ Do This

1. Givenbelow are various grids of 100 squares. Each has a different number of squares
coloured. In each case, write the coloured and white part in the form ofa (1) Percentage,
(2) Fractionand (3) Decimal.

=at
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2. Look at the grid paper given below and answer the following.

P s Pl Ry Ry Ly s P
DO 008 7y OO0 O 009 0% iy DUG G50

P s Pl Ry Ry Ly s P
DO 008 ey 000 DS D00 O 'y 08

What percent represents ?
What percent represents  [] ?

What percent represents D ?
What percent represents ?

3. The strength particular of a school are given below. Express the strength of each class as
a fraction, percentage of total strength of the school.

Class | No.ofchildren |Asafraction | Asa percentage
VI 17

\1 15

VI 20
IX 30
X 18

Total 100

In all the above examples the total number is 100. How do we find percentages when the total is
not hundred?

Example. 8 : Inaclass there are 35 girls and 15 boys. What is the percentages of boys and
what is the percentage of girls?

Solution: Sudhir solved it like this;
Method - 1
Student | Number| Fraction| Converting denominator into| Asa percentage
hundred

s 50 50 100 100 °

s |15 | 2| B ®

oy 50 50 100 100 °
Total 50
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Method - 2 Method - 3

Anwar found the percentage of girls and boys like this. Reena solved it like this,

Total students 35+ 15 =50 §><g—7—0—70%
otal students = 50°2 = 100

Out of 50 students there are 35 girls

. 35 .
Thus, out of 100 students there will be axloo =70 girls

W see that there are three methods that can be used to find percentage when the

100
total does not add up to 100. In the first table, we multiply the fraction by 100"
This does not change the value of the fraction. Subsequently, only 100 remains in
2
the denominator. Reena has multiplied by it 5 to get 100 in the denominator.

Anwar has used the unitary method. You can choose any of the methods or you
can also find your own method.

Does Anwar's method work for all ratios? Does the method be used by Reena
also work for all ratios?

Anwar says Reena's method can be used only if you can find a natural number
which on multiplication with the denominator gives 100. Since denominator was
50, she could multiply it by 2 to get 100. Ifthe denominator was 60, she would not
have been able to use this method. Do you agree?

3 3
Example 9 Shirt "A" has 3 cottonwhere as shirt "B" has " cotton.

(i) What is the percentage of cotton in each shirt?

(i) Which shirt has more percentage of cotton?

3
Solution: The percentage of cotton in shirt "A" = 5 x 100 =60%

3
The percentage of cotton in shirt "B" = " x100=75%

shirt “B ”has more percentage of cotton.

Government’s Gift for Students’ Progress 248 Ratio - Applications



J88 - 2 88 -3
) )

58 wrd8e T80, wrent TE0 B B TD. b mer JHoobk.
35 2 70
= = —X= = — = 70(y
Imwdo dwgden = 35 +15 =150 50°2 = 100 0

50 Ho08 RS’ 35 Kook erdSen

35
& eorr, 100 08 Jughe M %x100 =70 %008

eOBen.

SR8 9

PBD :

S0&Hn 100 5089, S00DH EHMITI8 S HSooed écgéw;& BeOBT0.

100
28 éé@@s AN 100 D HBxn. B Sy Ho @) end Hed.

2
& [B0os® 100 SE8ore gotnod. Sxr, Fee® 100 Todees > B oBoRob. s

HEP0E HEB DESY Fre) sIBrAoT. OS® VD H HEBIT> AMins*sely). T

Q@ o

Ao HEBI éé)%sgrzézﬁg).
Q

00 b TES D8 o) JHBeH HAT0ome? B &5BrA0DS HES o)
o — = ™
AYHOD HHRrNHS0TR?

S 8% DY (Hsebo Fow 2.8 B Sogygd HBosT 100 H5:508 @38
T, BEE $BEE 50 S8 BY 2 T Hdosre 100 SNob. wEIF HF8tH 60
o e BBB SB@oerd DB woNSOLT?

3 3
"A e 5"8‘2@8 g S So& Sren, "B e9F Lo6°8 5°S°2;§‘S Z S H0& Sren &S

D) 18 T8’ Lren TEFHoL?

) 6”9&@38 Koo BE0 QENIT &HH?

3
5 x 100 = 60%

"A" 5°S°&65?\) Seen S0

3
Z x 100 = 75%

"B" 5°S°&65?\) Seen S0

B 5°S°2;5'SS Soren E0 Y.

QS - GITerren 249 fDCS‘;gE%@ Deeardd ($Hehey sosns



Example 10 : Ganga went to a tailor with 1 mt. cloth. She asked

Solution :

him to make a blouse to her. The tailor used 0.75
mts of cloth to make the blouse and returned the
remaining clothto Ganga.

What percentage of the cloth (i) is used in making
the blouse (ii) is given back to Ganga?

The tailor used 0.75 mts of cloth.

The percentage of cloth used = 0.75 x 100%

x100 %

»
100
= 75%

The tailor returned 1 — 0.75 = 0.25 mts of cloth.

The percentage of cloth returned = 0.25 x 100%

25
—x100 o
00 TP

=25%

Example 11 : Last year the cost of acommodity was ~ 40. This year, the cost of the comodity

Solution:

increasedto ~ 50. What is the percentage change in its price?

change in amount
originalamount

x100 %

Percentage increase in price

50-40

x100 04

—1—0X100°/ —@0/ =25%
=10 0—40 0 = 0

Example 12 : Shyam’s monthly income is = 10,000. He spends 60% of it on family expenses,

10% on medical expenses, 5% on donations and saves by 25%. Find the amount
he spends on each item?

Government’s Gift for Students’ Progress 250 Ratio - Applications



smdede 10 0 Kol a8 csg 58 1 oo r’océgs 39), 28 88D
QD w&hod. &§ 0.75 oo HEH & WADS
o) 86A fatelatch) aég)%"c‘é).

D) BIEH HETIB JoF TS0 DD SHAFACTE?

8)) Korsd &8A SN ?‘i)c‘g FBE0 D0S?

PSS 88 &S 10 S0 = 0.75 e
SEOBPAODS HETE0 = 0.75 x 100%
73
= x100 %
100 ’
=75%
88 807 BYS HE ol =1 -0.75=.0.25 &gy

GOBTA0D ﬁ)c‘g o = 0.25 x100%

= E le%
100

=25%

st 11 K8 $od8)80 &l 30 8 ~ 40. 8 JosBBo el 8~ 50 o POAIG. B

BB BE0S?

55 S
FES : B BBorOSO s = ——= x 100 %
wen &5
50-40
40

x100 04

_ 10 1000 = 1000
T 40 °T 40

% =25%

aovdn 121 355 08 emrehos® 26% PN, pine 60%, I8 10%, T Esne
5% Beromomrtd. @8 Iekd ewrcho - 10,000 @ond (B8 @008 Beranodd
SnEo Qo&?

QS - GITerren 251 fDCS‘;gE%@ Deeardd ($Hehey sosns



Solution : Amount spent on family expenses = —— % 10000 = ¥ 6000

100

10
Similarly, amount spent on medical expenses = 100 x 10000 =% 1000
i 5
Amount spent on donations = 100 x 10000 = ¥ 500
25
Amount saved = mxloooo = %2500

/|
Exercise - 6.4

1.

Inaschool X, 48 students appeared for 10th class exam out of which 36 students passed.
In another school Y, 30 students appeared and 24 students passed. If the District
Educational Officer wants to give an award on the basis of pass percentage. To which
school will he give the award?

Last year the cost of 1000 articles was ¥ 5000. This year it goes downto ¥4000. What
is the percentage of decrease in price?

64% +20% + ....7%....... =100%

Sri Jyothi has a basket full of bananas, oranges and mangoes. I1f 50% are bananas, 15%
are oranges, then what percent are mangoes?

On arainy day, out of 150 students in a school 25 were absent. Find the percentage of
students absent from the school? What percentage of students is present?

Out of 12000 voters in a constituency, 60% voted. Find the number of people voted in the
constituency?

A local cricket team played 20 matches in one season. If it won 25% of themand lost rest.
How many matches did it loose?

In every gram of gold, a goldsmith mixes 0.25 grams of silver and 0.05 grams of copper.
What is the percentage of gold, silver and copper in every gram of gold?

40% of a number is 800 then find the number?
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1. Population of our country as per 2011 census isabout 12 x 108 (120,00,00,000)

If the population of our country increases by 3% every year yvhat will be the
population by 20127 s 2

2. () Canyoueat75% ofadosa?
(i) Canthe price of an itemgo up by 90%?

(i) Canthe price of anitem go up by 100%?

Project Work

)
)|

Fill up the following table showing the amount of time you spend on various activities
in a day and calculate the percentage of time on each activity.

Activity No. ofhours | % of aday

For brushing bathing and getting ready for school

Inschool

For reading and doing home work

For playing / watching TV/helping parents

For sleeping

Some situations in which we use percentages

We use percentages to express profit and loss, discount and interest. Expressing these in percent-
ages makes comparisons easy.

6.741 Profitand Loss

» Apotter makes pots on the wheel, then bakes themin a kiln
and decorates them with paint. He spends ¥ 3 on material,
T 2onbaking and ¥ 1 on painting the each pot. He sells each
pot for = 10. Does the potter make profit or loss?

» Atoy maker makes a toy for ¥ 50 and sells it for ¥75. Does he make profit or loss?

» Atrader buys shirtsat ¥ 540 each. The shirts remain unsold till the end of the year. The trader
sells themat ¥ 500 each at year end. Did the trader make a profit or a loss?
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* Amarisagold merchant. He bought 10 gms of gold worth Z 15000 in the last year. Now its rate
has goneup to ¥20000. Will Amar make a profit or a loss on selling the gold at present rate?

In each of the above situations, you can calculate the amount of profit or loss. However, many a
times percentages are used in expressing the profit or loss made in a transaction.

Example 13 : Ramayya bought some pens for 200 and he sold them for ¥ 240 whereas
Somayya bought some pens for ¥ 500 and he sold themfor ¥ 575. Who made
more profit?

Solution : To find the profit we compare selling price to the cost price.
Profit = selling price —cost price or P=SP-CP
Ramayya’s Profit =¥ 240 - 200 = T 40
Somayya’s Profit =¥ 575-3%500= 75

It appears like Somayya made more profit as he made a profit of ¥ 75 whereas
Ramayya made a profit of Z 40 only. Isthis correct?

Ramayya made a profit of 40 when he invested an amount of 200 whereas
Somayya made a profit of ¥ 75 whenhe invested an amount of Z500.
40
Thus, Ramayya’s ratio of profit to cost price = 200 and
75

Somayya’s ratio of profit to cost price = 200

To compare profit, cost ratios we convert them in to percentages.

Profit
Profit percentage = P x100

Thus, Ramayya’s profit percentage

40
= 100% = 0,
200 00 =20%

. 75
Somayya’s profit percentage = 500 x10095 = 15%

Ramayya earn a profit of 20% or ¥ 20 on investment of ¥ 100.
Somayya earns a profit of 15% or ¥ 15 on investment of £100.
Thus, Ramaya earns more profit than Somayya.
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Example 14 : A shop keeper bought a TV for ~ 9000 and he sold it for = 10,000. Find the
profit or loss? calculate percentage.

Solution : Gopal solved the problem in the following way:

Cost price (CP) of the TV =~ 9000

Selling price (SP) of the TV =~ 10,000
As SPis greater than CP, the shopkeeper makes a profit:

Profit (P) =% 10000 —% 9000 = ¥ 1000

Thus, when the CP is ¥ 9000, the shopkeeper makes a profit of 1000

The ratio of profitand cost i 10%
e ratio of profitand cost is o~

To find the profit percentage we multiply this ratio with 100%

1900, 1009 = Pop—1104
9000 9 9

Madhu solved this problem using proportion.

ie.

When the CP is ¥ 9000, the profit is ¥1000.
Now, when CP is ¥ 100, let the profit be ¥ x.

We know that the CP.and profit are directly proportional thus, ratio of profit and
the ratio of cost price (CP) will be same in both cases.

Therefore, x: 1000 =100 : 9000
X100
1000 9000

9000 x x = 1000 x 100

_1000x100

= lll _
9000 9

. 1
Thus, the profit % = 115 %

% Try This

The cost price of 5 mangoes is equal to the selling price of 2 mangoes. Find the profit
percent?
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Example 15 : Suppose a person buys an article for Z650/- and gains 6% on selling it. Find the
selling price?

Solution : Ravi solved it like this:
CP = 7 650
Gain % = 6%
So, if the CP is Z 100 then gainis ¥ 6 and SP is 100 + 6 =% 106
Now, when the CP is ¥ 650 let the SP be ¥ x.
The CP and SP are directly proportional
Therefore, The ratio of CP = ratio of SP

100: 650 = 106: x

100 106

650 X
Therefore, 100 x = 106 x 650

106650
100

Therefore, X =689

Thus, the SP =% 689
Arunsolved it like this:
CP = %650

Profit % = 6%

Thus, profit = 6% of 650

5 L 650-39
100

We know that SP = CP + Profit

Thus, SP =650 +39=%689
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©0& &.3. ~ 100 ®ond orgfo 6 ©HH ©.3. = 100 + 6 = 106

50 E°.3. 650 0 ©.3. - X @085
(B°. 3. $08050 ©.3.e0 St ErHarEos® Gotron)

£.3. 0 98 = ©.3.0 IQYY

100:650 = "~ 106:x
100 106
650 X

s29%, 100 x = 106 x 650

106 x650
% ==2X%C 689
SR8 X =700
©08 ©.3. =689

OB P BHD a° FHoT.
.3 =" 650
ergiB0 = 6%

593 o = - 650 S° 6%.

- 0 x650 =39
00

©.3. = 8.3, + orgfo @ HdEH Benlo.

53, ©.3. = 650 + 39 = ~ 689.

YB - SHEFTTD 261

éﬁcsggé(g@ Deeardd ($Hehey sosns



Example 16 : Rameshsold a D.V.D player for ~ 2800 at a gain of 12%. For how much did he
buy it?

Solution : Naik solved it using proportion.
Gain% =12%
SP =% 2800
So, IfCPis% 100, then SPis ¥ 112
When SP =% 2800, let its CP be ¥ x.
CP and SP are directly proportional
Thus, ratio of CP = ratio of SP

x:100=2800: 112

X _ 2800

100 112

Therefore, 112 x x = 100 x 2800

100x 2800

Therefore, x = T: 2500

Thus, CP =% 2500

Meena solved it using unitary method.
S.P.=2800

Gain=12%

If CP'is 100, then profit is 12
SP=100+12=112

So, when SP in 112 then CP isZ 100

100
Therefore, when SP is 1 then CP is E

] ~ 100
Thus, when SP is 2800 then CP is EX 2800 = 72500

CP =% 2500
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aovdn 16 0 88 a8 D.V.D 308 ~ 2800 & winro oroe 12% ergrd) 2PoRK. @anid

8.3, Q08?

LD . PHE ©HFE Fo T v FHoTE.

e = 12%

©.3. = 2800

E58 8.3, © 100 00808 ©.3. ~ (100+12) = ~ 112 508,
) ©.3. © 2800 58050 &.3. X ©50508

3., ©0.3.e0 08Er PSos® doeran.

x:100=2800: 112

X _ 2800

100 112

9%, 112 X x = 100 x 2800

_100x 2800
- 112

=55, X = 2500

=H8, 3. = 2500
Do D88 S0 o B PEoRo’.
©.3. = 2800
e .= 12%
08 &.3. = 100 ®ond ergo |~ 12
HS, ©.3. = 100 + 12 =~ 112
©.3. 112 @l &.3. 100 ©H&H08.

%53, ©.3. 1 S3 _ 1o
®0 , 9.3, OO 8°.I3. —112

100
wad ©.3. 2800 e F.3. = EX 2800 =" 2500

.3. = = 2500
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Example 17 : Amansold two cycles for 3000 each, gaining 20% on one and losing 20% on
the other. Find his gain or loss percentage on the whole transaction?

Solution: SP =% 3000
Gain% on first cycle = 20%
Loss% on second cycle = 20%

Method-1:  Using the unitary method
For first cycle
If CP is Z 100, then the profit is ¥ 20 and SP = 100 + 20 = %120

Thus, if SP is ¥ 120 then CP is 100

Now, if SPis1th CP'-@
ow, i Is1thenCPis = =7

. . 100
Now, if SP is % 3000 then CP = @X 3000 =z 2500

For second cycle

If CP is ¥ 100 then the loss is 20 and since Loss = Cost price — Selling price
Here SP will be =100 -20 =% 80

Thus, if SP is ¥ 80 then CP is=Z 100

. ) \ 100
Now, if SPisRs. 1 thenCPis = E

. . ~ 100
Now, if SP is Z 3000 then CPis = EX 3000 =%3750

Total CP =% 2500 + ¥ 3750 =¥ 6250
Total SP = 3000 + ¥ 3000 = ¥ 6000
Since SP is less than CP, loss = 6250 — 6000 =% 250

250 100 = 4%
50

loss
0= —x100 =
Loss % cp

Method-2:  Using proportion
On thefirst cycle:
When CP increases SP will increase, thus CP and SP are in direct proportion.
CP SP
100 120
X 3000
Thus, the ratio of CP =ratio of SP
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st 17 a8 X8 Sotd R8YHDH eEYEHE " 3000 0% o3k, a8 TR 20% orgo, Bokd
T 20% $Ko SFo. Iwdo W ©EV8 egfr? SPFe? dodFEo?

FES ©.3. = 3000
0B 85 D er.. = 20%
Bo&d 28S P Sgweso = 20%

DES-1: I SHHrEo TR PES
e =

oot D8 ¢
.3, 100 8050 ergfo | 20 DS ©.3. = 100 + 20 = 120
008 20% o*grd8 ©.3. ~ 120 wond &.3. =~ 100
008 ©.3. 1 ®ond B.3. = @
120

100
g8 ©.3. © 3000 @ondHd 8.3, = mx3000 =" 2500

BoKd D8S :
8.3. © 100 805 $go T 20 0588 ©.3. = 100 - 20 = 80
E5E 20% SR8 ©.3. T 80 oS &.3. =~ 100

100
& QSore .3, 3000 ©ondHS .3, = %X3000 =" 3750

B .30 o =+ 2500 + ~ 3750 =~ 6250
©.3.0 3wdo = 3000 + 3000 = ~ 6,000

s ©.3. <F.3. %5 Sgo = 6250 - 6000 =~ 250

J%0 250
S0 = 9 = ><100 = 4%
8907 ey 30 ¢ 100 T 6250
éc‘éé’é-2: HFE FGo Txoe FPES

oot 8BS ¢
5.3, $0005» ©.3.e0 @S LrHTSs® eavom. 0D

&. 3. ®. 3.
100 120
X 3000

£.3.0 98 = ©.3.0 Y
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100 : x =120 :3000

100 120

x 3000
100 x 3000 = 120 x

100x3000 _
120

x = 2500
Thus, CP offirst cycle = ¥ 2500.

On the second cycle:

CP SP
100 80
X 3000

100 : x =80 : 3000

100_ 80
x 3000

. 100x3000

80 =3 3750

Therefore, total CP of two cycles = ¥ 2500 +Z 3750 = ¥ 6250
Total SP of cycles = 6000
Since SP.is less than CP, he has a loss

Loss= ¥6250 -% 6000 = ¥ 250

Therefore, | tage= =2 w1002 222100 = 4%

erefore, loss percentage = cp = 5250 = 4%
Method-3:

SP of first cycle = 3000

Gain% =20%

Let the CP be ¥ x

Then, th fit= E><X —ﬂx
e, theprofit=- 59 100
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100 : x =120:3000

100 120
X 3000

100 x 3000 = 120 x

100x3000 _
120
X =" 2500

858, 08B 8S &H3e =~ 2500.
oS 8S:

&. 3. ®. 3.

100 80
X 3000
100 : x =80 : 3000

100_ 80
x 3000

. 100x3000

30 = 3750

g8, Botd 8Y) &.3.0 Awdo =~ 2500 + ~ 3750 = ~ 6250

Both 28 ©.3.0 3wdo =~ 3000 + ~ 3000 =~ 6000
©.3. Yo B.3. Dend Ez) S 5293, $Fo.
$go =~ 6250 - ~ 600 =~ 250

530 250
e = x100 = 4%
T P00 6250 ’

508, SHEdo =

I8 D8S @.3. =~ 3000
.3 = 20%

&3 = X odo8do.

20 20

- X —_ _X
SR oo 100 100

N 267 Do ISPDE [Hepdy SRS
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We know that SP = CP + Profit
20
X+——x = 3000
Thus, 100

100x + 20x
100

= 3000

120x 3000

100

,_3000x100 _ 2500
120

Thus, CP of the first cycle = ~ 2500
SP of second cycle = ~ 3000

Loss % = 20%
Let the CP be ~ x

Then, thel E><x—£x
en, the loss 7o 100

We know that SP = CP = loss
20
X———Xx = 3000
Thus, 100

80 x =3000
100

80 x = 3000 %100

g 2000100 _
80

Thus, CP of the second cycle = ~ 3750

Therefore, total CP of two cycles = ~ 2500 + ~ 3750 = ~ 6250
Total SP of cycles = ~ 6000

Since SP is less than CP, he has a loss

Loss = ~ 6250 — ~ 6000 =~ 250

Loss X 100 = 250
C.P. "~ 6250

x100 = 49

Therefore, loss =
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©.3. = 8.3, + o @ K Benl.

20
X+——x = 3000
S98, X100
100x +20x _ 3000
100
@ = 3000
100
‘= 3000x100 _ 2500
120

B8 s 8S &.3. =~ 2500
Bokd 28 ©.3. =~ 3000
$H80 = 20%.

.3 X o085

20 y 20

= — XX =—X
& 100 100
©.3. =83, - R’Jgo

20
X———x =.3000
e T

P x =3000
100

80 x = 3000 %100

(3000100 .
80

88 BoKkS 285 3. = 3750
Both D8Y) &.3.0 Imgo =~ 2500 + ~ 3750 = ~ 6250
Both 28 ©.3.0 Iwdo =~ 3000 + 3000 =~ 6000

©.3. < E.3. L8 Sgo

:6280 .3 - 0.3

T 6250 - ~ 6000 = 250

950 250
= x100 = 40
SR x 100 6250 4%

S50, 55 TEo =

X
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Example 18 : The cost of an article goes down every year by 20% of its previous value. Find its

Solution :

6.7.2 Discount

original cost if the cost of it after 2 yearsis ¥19,200?
Cost of anarticle at the end of 2nd year = ¥ 19,200
The cost decreases every year by 20%

Let cost at the beginning of 1st year be 100. At the begining of 2nd year it will be
" 80 (i.e. 100-20% of 100)

At the begning of the 3rd year =% 64 (80 — 20% of 80)

Thus, an article that costs ¥ 100 will cost ¥ 64 at the begining ofthird year.
The cost of an article is ¥ 19200 after 2 years

Let the original cost be Zx.

Thus, ratio of the original cost = ratio of cost after 2 years

X :100=19200: 64

X 19200

100 64

64 x = 19200 x 100

~ 19200x100

64 = 30000

Thus, the original cost of an article was ~ 30000.

71
Surryising Discovni |
Hof’f’ﬂ m/ 75 50/0» ol

Situation 1 Complete the table of rates and discounts (
given below: &
Iltem | M.P. | Discount %| Discount | S.P. 5
Sari 1000 | 10% 100 | ... <
[~
Trousers| 2000 20% 400 | ...
Shit | .| 97.50 552.50 P
T-Shirt | 500 | 25% | ... 375 A
Government’s Gift for Students’ Progress 270 Ratio - Applications



SWeSeSn 18 :

PHS
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260?5&5?30—1: BINS é@é@s Soen HOAH EJ0en B, e

a8 DD oo (DS JoIFBo 20% TP SHHHO. S B a8 HRDH Dend
Botdh doBore BTG 7 19200 ®ond ©ben Dend do?

BoKd DoREBo VDY HuHd Jend =~ 19200

Dend 20% S SHIY Bchaadib.

@808 Qeod 100 @8I0, BoLD DoBE)S (Frogiins S Hewsd 20% 3h
100 - 20 = ~ 80 ®@H&od.

3 J058)8 (FEogHnd & 5 Dendd = 80 &* 20% 80

80-16
= 64.

& 8Bore 20% YD é§7§ 0D Nend edoziod 100 ©:50%08 Bk Jod&ore
DAEE 64 93H&Hob.
BY) (H5°80 2 Bone Sowd $:9H) Dend = 19200
@808 Dend X 9HEKodm.
8808, o850 Jende JYBen Bdo.
X 1100 =19200 : 64

X 19200

100 64
64 x = 19200 x 100

. 19200x100
64

=~ 30000

O3 F0D @Bodf Yend =~ 30,000

&tltﬁg_,o'_’o éﬁon’y
A65508 @8 S s 10%

JrBoBok. =
09 | B0 E8 | BFpw % | &t | wdys 3o 'S
&5 1000 10% 100 | e -
5ot 2000 20% 400 | ...

- R P R 97.50 552.50
&-55 500 25% | ... 375
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Situation 2 :

Complete the table as per the discounts offered.

Item C.h Discount Discount | S.P.
% Amount
™V 5000 [15% | e | e
: Fridge [ 10,000 | ........ 1000 11,000
Z|Amirah | 4000 |20% | e | i

Situation 3:  Some times to clear their old stock or out dated
stock, businessmen offer clearance sales in the
form of discounts in the following way. What is
the discount percentage?
Example 19 : A shopkeeper marks his goods 25% above the cost price and allows a discount
of 12% on them. What percent does he gain?
Solution: Let the cost price be ¥ 100.
Then marked price (MP) =% 100 + ¥ 25 =3 125.
Discount percent on marked price =12%
Discount = %Xlﬁ =z15
SP =MP - Discount
=125-15=110
Gain=SP-CP
=110-100
= %10
10
Gain% = M><100 =10%
Thus, the shopkeeper gains 10% after discount.
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260(‘.5(‘5230—2: &0 eprdore D é@é@% OO HrBoS0a.

WA = SRCES) SHRe &0en % &0t oS Jo

SEESS] 5000 15% | ]

Bed®s | 10,000 | ........ 1000 11,000

Bsoar 4,000 20% oo |

Sogyo-3: gD o SOADSEODS B Jensd D)
DD o8 IR ‘BRODD” (HESID.

amrddn 19 1 a8 5eetrttd 88 Sde (LS FEH §.3. 832 26% efBore (HE8o3.
8D (B8 QPP 12% 8500 VNS @88 ) ergfzEDHos?

;&S 8.3, 100 e0Lo8&dm.

B 8L Jo (B.3) =~ 100+ 25 = 125

Boosdn o = (H5.3.0 12%
12

% = —x125
B0 100
=715

©.3. = ©.3.- oo
=125 - 15 =" 110
5K ergio = 9.3, - B.3.
=110-100
= 10

10
ergSTeS0 = leOO =10%

NS et 10% ergrd) Srokhard.
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/|
Exercise - 6.5

A shopkeeper bought a suit case for ¥ 480 and sold it for ¥ 540. Find his gain percent?
Ajay bought a TV for ¥ 15000 and sold it for £14100. Find the loss percent?

w N

Ramu sold a plot of land for ¥ 2,40,000 gaining 20%. For how much did he purchase the
plot?

4. On selling amobile for F 750, a shop keeper looses 10%. For what amount should he sell
it to gain 5%?

5. A farmer sold 2 bullocks for 24000 each. On one bullock he gained 25% and on the
other he lost 20%. Find his total profit or loss percent?

1
6. Sravya bought awatch for ¥ 480. She sold it to Ridhiat a gain of6z %. Ridhisold it to

Divya at a gain of 10%. How much did Divya pay for it?

7. The marked price of abook is ¥ 225.The publisher allows a discount of Z10% on it.
Find the selling price of it?

8. A carpenter allows 15% discount on his goods. Find the marked price of a chair which is
sold by him for 680?

9. A dealer allows a discount of ¥10% and still gains by 10%. What should be the marked
price if the cost price is T900?

6.7.3 Simple Interest

Ramayya has Z 10,000. He requires ¥ 15,000 for agriculture. He approaches an agricultural bank
manager. The conversation with the bank manager is as follows:

Ramayya: Sir, I need some money for agricultural purposes.
Bank manager :How much money do you require?
Ramayya : ¥ 5000

Bank manager :How long will you take to repay?

Ramayya : One year.
Bank manager :You have to pay an interest of 6% onthe loan along with the lentamount after one year.
Ramayya : Yes sir, | will repay after one year the whole amount.

Bank manager :Do you know how much you have to pay after one year.

Ramayya: Yes, On ¥ 100 I have to pay ¥ 6.
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6 6
So,on 1, I have to pay ¥ 100 and on ¥5000, | have to pay :‘:ﬁ x5000=300
thatis ¥ 300. Thus, I have to pay a total amount of ¥ 5300.

The money borrowed or lent out for a certain period is called the Principal (P). This money would
be used by the borrower for some time before it is returned. For keeping this money for some time
the borrower has to pay some extra money to the bank. This is known as Interest (1).

The amount that is to be repayed back is equal to the sum of the borrowed principle and the
interest. Amount =Principal + Interest i.e. A=P+1

Interest is generally expressed as percent of the principal for a period of one year. It is written as
say 10% per year or per annum or in short as 10% p.a.

10% p.a. means on every 100 borrowed, Z 10 is the interest you have to pay for one year. Let
us take an example and see how this works.

Example 20 : Sunita takes a loan of 5000 at 12% rate of interest. Find the interest she has to
pay at the end of one year.

Solution : Principal = 5000, Rate of interest = 12 % per year

If £100 isborrowed, sunita hasto pay ¥ 12 interest for one year. Since ¥5000
is borrowed, the interest she has to pay for one year

12
= ——x5000 =
100 % T 600

So, at the end of the year she has to pay anamount of 5000 + ¥ 600 =¥ 5600

In general, when P is principal, R% is rate of interest per annum and | is the interest, the
amount to be received at the end of the year is:

PxR

100

A = P+

If Sunita, due to unavoidable circumstances, can not pay the total amount as requested by the
manager in one year then the loan can be extended for one more year, The interest for next year
will also be ¥600. Thus, Sunita will pay 2 x 600 = %1200 interest for 2 years.

For %100 borrowed for 3 years at 18%, the interest be paid at the end of 3 years will be
18+18 + 18 =3 x18 =% 54

As the number of year increase the interest also increases. This interest being charged unformly for
each year is called simple interest.
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In general, for Principal = P, Rate of Interest =R and Time =T years.

Interest to be paid (1) = PxR%xT or Px R XT = PR PR
PRSI =R 100 100 100

Do This

1. Find the interest ona sum of 8250 for 3 years at the rate of 8% per annum.

2. T 3000is lent out at 9% rate of interest. Find the interest which will be recieved
at the end of 2% years.

Example 21 : Inwhat time will Z6880amountto ¥ 7224, if simple interest iscalculated at 10%
per annum?

Solution: Amount =% 7224
Principal = ¥ 6880
S.I = Amount - Principal = ¥ 7224 — T 6880 = ¥ 344
R% = 10%

| = PxiXT
100

344 = 6880><£><T
100

344 x 100 = 6880 x 10 x T

344100 1

Therefore, T = 688010 2 year =6 months

Example 22 : “What sum will yield an interest of ¥ 3927 in 2 years and 4 months at 8% per

annum?
Solution™ S.1=3%3927
R=8%
= 2 +i 2 +1 !
T =2 years +4 months = )= 3) 73 years

Substituting in | = Pxix'r
100

3027 = Px——x.
100 3

3927 x 100 x 3=P x 8 x 7
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[
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aoedn 210 10% ersdd [ Feede $& )0 T 6880 Jodseerdd | 7224 ©fEos® SHSod.
LS o =~ 7224

oden(P) = ~ 6880

Forden $6 = IwPo - eden = 7224 - 6880 = 844

R% = 10%

| = PXiXT
100

344 = 6880><£><T
100

344 x100=6880x10x T

344x100

9% T= 588010

—1\/ —6
—2 Do, = 0 Jwen.

awEeden 221 o8 smy 8% éé Bend 2 Done 4 Jeed | 3927% éém 53
®oNd ®ben é:ﬁ:é's&o&.

PSS S.| =7 3927
R=8%
—_ “ 2+i 2+£ 7 A
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R
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100 & (HEgoB

3027 = Px—o—x1
100 3

3927 x 100 x 3=P x 8 x 7
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3927x100x3

Therefore, P = 8x7

Thus, P = £21037.50

Therefore, Principle = ¥21037.50
. . . 1
Example 23 : At what rate per annum will 6360 yield an interest of 1378 in2 > years?

Solution: Principal (P) = ¥ 6360

1

Time (T) = 2 >

5
years = - years

Simple interest (S.1) = ¥1378
Substitutingin | = Px__xT
100

R 5
= 6360x—x—
1378 ><100><2

1378x100x2 = 6360x5xR

Therefofe, p= 1378x100x2 26 _ 2
erefore, K= ~6360x5 3 °3 7

Example 24 Atwhat rate per annum will the principal triples in 16 years?
Solution : Let the principal be ¥ x

Amount after 16 years =¥ 3x

Amount — Principal = Interest

Therefore, 3x—x=2x

ForP=x, T=16, |= 2x

| = PxiXT
100
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558, @den = - 21037.50
swesrden 23 1 $oHB A8 O Tén Ho&HS |~ 6360 2 1/2 Sones® T 1378 zéé Q50
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2X:Xxix16
100

2xx 100= xx 16 xR

2xx100 25 1
= —=12=
Xx16 2 2

Therefore, R =

/|
Exercise - 6.6

1.

How long will it take for a sum of ¥ 12600 invested at 9% per annum become to
T 156247

At what rate a sum doubles itself in 8 year 4 months?

A child friendly bank announces a savings scheme for school children. They will give kiddy
banks to children. Children have to keep their savings in it and the bank collects all the
money once in a year. To encourage children savings, they give 6% interest if the amount
exceeds by 10000, and other wise 5%. Find the interest received by a school if they
deposit 9000 for one year.

A sum of money invested at 8% per annum for simple interest amounts to ¥ 12122 in
2 years. What will it amount to-in 2 year 8 months at 9% rate of interest?

In4 years, T 6500 amount to ¥ 8840 at a certain rate of interest. In what time will 1600
amounts to ¥ 1816 at the same rate?

Let’s earn Interest

Children! Let us play a game on simple interest.
5 members can play this game.
1.

Take 3 bowls each labelled asP, Rand T. Drop 5 pieces /7
of paper in each bowl such that every paper is marked
with a number.

(Hint: All the numbers in bowl P must be multiples of 100
or 1000.

Pick out 3 pieces of papers, one from each of the bowls, one after another.

The number on the paper picked from bowl ‘P’ relates to principal, number on the paper
picked frombowl ‘T’ relates to time, number on the paper picked from bowl ‘R’ relates to
rate of interest.

Now calculate interest and tell the values of I, P, T and R to every one.
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5. If you say the right answer enter the interest amount in your account other wise puta 0 in
your account.

Note: Repeat 2 or 3 rounds and note down the values in the table given below.

Interest amount

Name | 1%tround | 2™round | 3“round Total

poiity Looking Back

Many times in day-to-day life we compare quantities using
ratios. For e.g., my income is 10000 and my friend’s is ¥ ] ae
20000. Thus, my income is half of my friend’s income or we R414M 3

can say that my friend’s income is twice my income. The
ratio of my income and my friends income is 1:2. and the ratio of my friend’s
income and my income is 2:1.

When two ratio’s are equal they are said to be in a proportion. The idea of
proportion helps us solve various problems inour daily life.

If some increase (decrease) in one quantity leads increase (decrease) in other
quantity, the quantities are said to be in direct proportion.

Ratio’s can be expressed in the form of percentages. The word ‘percent” means
per hundred or out of every hundred. The symbol for percentage is ‘%’. 13%
means 13 out of 100.

13% = 13 0.13
100

Percentages are used in various situations like profit and loss, discount and simple
interest etc.,

7329 1

them.

14658 2

Funwith Fascinating Ratios
The digits 1,2,3,...9 can be arranged to form two numbers whose ratio is 1:2, as

* 2 Thisis interesting itself

But even more fascinating is the fact that the nine digits can also be arranged to
form numbers whose ratio is 1:3, 1:4, 1:5, 1:6, 1:7, 1:8 and 1:9. Enjoy by finding
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Chapter

Data Handling

[,
-

BESZR

Introduction

Ravi is reading the sports section of a newspaper. There are two tables on the sports page of the
newspaper.

Top 5 Batsmen in World Cup 2011 Top 5 Bowlers in World Cup 2011
Name of the Batsman Runs Name of the Bowle Y Wickets
scored r AN Taken
T Dilshan (Sri Lanka) 500 Shahid Affridi (Pakistan) 21
Sachin Tendulkar (India) 482 Zahir Khan (India) 21
K. Sangakkara (Sri Lanka) 465 TG Southee (New Zealand) 18
Jonadhan Trott (England) 422 Robin Peterson ( South Africa) 15
U Tharanga (Sri Lanka) 3% M. Muralitharan (Sri Lanka) 15
Table - 1 Table - 2

What do the two tables tell us?

Table 1 tells us the names of batsmen who scored the most runs in the World
Cup, 2011 as well as the number of runs they scored. This information can
help in taking decisions or in drawing conclusions. For e.g. it can help the
organisers of the World Cup in deciding whom to award the prize for the best
batsman.

Table-2 tells us the names of bowlers who took the most wickets in the World
Cup, 2011 aswell as the number of wickets they took. This information can
also help.intaking decisions or indrawing conclusions. For e.g. it can help the
organisers of the World Cup in deciding whom to award the prize for the best
bowler.

Information which is in the form of numbers or words and helps in taking decisions
ordrawing conclusions is called data. The names of batsmen and the runs they scored as
well as the names of bowlers and the number of wickets they took is data. Tables and
graphs are the ways in which data is presented.

The numerical entries in the data are called ‘Observations’.

Look at your school information board. Do you find any data tables there? Find out
who uses this data.
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Organising data

Details of seven students of class V11 in a school are collected under the Javahar Bala Arogya
Raksha Scheme.

Krishna noted the heights of the following students in his notebook as
Amala-125cm, Lekhya-133cm, Thabasum-121cm, Sudha-140cm, Vanaja-117cm, Lenin-129cm
and Rajesh-132cm.

Another student Kumar wrote the same data in the form of a table and arranged the heights in
ascending order.

Name of the Student Height (in cms)
Vanaja 117
Thabassum 121
Amala 125
Lenin 129
Rajesh 132
Lekhya 133
Sudha 140

Now, let us answer these questions.

(i) Who is the tallest amongst the students?

(i) Who is the shortest amongst the students?

(i) Whose height is between that of Amala and Rajesh?

Did you use the data written by Krishna? or by Kumar? to answer the question. You must have
used Kumar’s data as it is organised and thus easier to read and understand.

A"-_'?; Do This

In a unit test Amar secured 20, 18, 23, 21, 24 and 22 marks in Telugu, Hindi, English,
Mathematics, Science and Social Science respectively. Peter got 23, 21, 20, 19, 24 and 17
marks in the above subjects respectively. Interpret the data inan organized manner.

<=\ Classroom Project

Use the weighing machine to find the weights of all your classmates. Organise
this data in the form atable. Make sure to arrange the weights in either ascending
or descending order. Then answer the following questions:

a.  Who isthe lightest student in your class?
b.  How manystudents weigh more than 25 kg?
c.  How many students weigh between 20 and 30 kg?

Government’s Gift for Students’ Progress 288 Data Handling



BP0l ©dE
‘258 are GBgEY HE80E® el FETeS® T S5K8 SO VDD Hye AZTOH SI BT

® Do HHD Y & 5 DR3BS’ 8od Degore I DEeed ¢
e -125 0.5, E§ap§ -133%0.8p, ey -12120.80, 085 -14020.80, $5e2 -117200.8», 8IS -
129%0.5 £8050 ooEs -1320.5.

=) J&oezroed) s o3 Hod Dgd D8 Br08® SR DD 68 (EHod® ©XTND.

Swgg 5% AEH (Ro. Hest)
Hdes 117
S0 121
(SI) 125
823 129
ooBE 132
€§a)§ 133
D 140

808 (Do Jdrrrarer vljol.
(i) dorgheoses” 5ys PUIS T8 HE?

@ a—
(il) DoB00508°8 W& G &HTHEH?
(i) Dw'géaaoocsaﬁ) Ao [P0 JoBES @roBr, ToEREr DKy GOGd dD?

- 3 B§Hod SErerso aF)othd b E)F TrRE SErTreed) $HERNAYTe Soe L5 ToRS
Breroea)? hdd awE HSPE ErLPoROND HEPEPTNR) SOBPACD GoErS. XS ErdPododS
KEPTBo EHBEBES o8, SEHT08 oFmris T S8 e sorEd 818 s*wo.

'.8 39 Achod

2.8 O a’aééé‘s Betd, 2r0b, m0fs, Kddo, LTG0, FPOR0ETFO DASSEE @HE S 20,
18, 23, 21, 24, 22 HFtnen oo, b BT © Jxateef 23, 21, 20, 19, 24, 17 Hrdyed
PR, & FErTTRY) efHosore EHEBSE° ©d)ol. VErTTR) BHHE8S® Fpotod.

S5i8 e |FE

o
Py oo

£ B8K8E5 e BHOD, 25D &P odolBo (Weighing machine) $sBohos®
ErSol. & JSaemeoed) 888 Boe w5855 (Eo® 0G0k, 80b HHOBH
J3erdo askod.

a. o $5K588° @0s56808S BEN Y Ko T8 AI?

b. 25 8. %08 % oD eok DTgEBoBE?

C.

20 8. oo& 30 8.(v. gy 2 &oq 3)@56(3606563?

Gpod e 289 Dergie DSPRPIS (@Hehdy 578



Representative Values

Inahostel

e  Average consumption ofrice per child per dayis 150 g.
e  Average age of children is 13 years.

e  Average height of children is 135 cm.

On studying this data, can we say that every child consumes
exactly 150 gms of rice per day? Can we say that the age of
each child inthe class is 13 years? Can we say that the height -
of each child in class is 135 cm? Obviously not, we know that some chlldren may take more than
150 gms of rice some may take less and some may take exactly 150 gms. Asimilar situation will
hold for children’s weight and height.

At the same time, 150 gms gives us an idea of the amount of rice consumed by each child in the
hostel. It isa representative value of the amount of rice consumed by each child. Similarly, 13 years
gives us an idea of the age of each child in the hostel. It isa representative value of the age of each
child. The same holds for the height. All the above examples are of a particular representative value
called arithmetic mean. In the section ahead, we shall learn about “arithmetic mean’ and also two
other types of representative values called ‘median’ and ‘mode”’.

7.3.1 Arithmetic Mean or Average

The physical education teacher in a school instructed his students to practice regularly Rajender
had his practice sessions for a week as follows.

Day Mon Tue Wed Thu Fri Sat Sun
Minutes 20 35 40 30 25 45 15

Canwe compute the time spent by Rajender for practice in terms of time spent per day? Let us
observe.

What is the total time Rajender spent during the week on practice?
Total time =20 + 35+ 40 + 30 + 25 + 45 + 15 = 210 minutes

Now to find the time spent on practice, per day, we divide the total time spent by the number of
days.

. 20+35+40+30+25+45+15 210 .
ie. 7 = 7 = 30 minutes

This is the average time spent on practice per day or the average practice session per day.
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Example 1:

Solution :

Earnings (in rupees) of a vegetable vendor in a week are ~ 200, ~150, 180,
~300, "160, "170and ~170. Find his average earning, per day.

Total earnings (in rupees) = 200+150+180+300+160+170+170
= 71330
Number of days =7

. ) 1330 _
Average earning or mean earning = " 190

The average of a data is also called Arithmetic Mean or Mean.

Average or Mean or Arithmetic Mean (A.M) =

Sum of all observations
Number of observations

1.

The ages (in years) of players are inateam of 16, 16, 16, 14, 17, 18. Then find
the following:

()] Age of the youngest and the oldest player.
(i) Mean age of the players.

What is the average number of glasses of water that you drink per day? in a
week. How did you find the average?

7.3.2 Where does the mean lie?

The marks obtained by Anil, Amar, Anthony and Inder in Telugu, Hindi and English are given

below.

Telugu Hindi English
Anil 15 8 10
Amar 10 10 12
Antony 11 6 11
Inder 12 12 13
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Now let us calculate the average marks obtained by the students in each subject.

Telugu Hindi English
15+10+11+12 8+10+6+12
AM = === AM = ——= AM =.........
48 36
=7 = 4 = e
=12 I = e
Highest marks =15 Highest marks = ....... Highest marks=.......
Least marks =10 Least marks =....... Least marks =.......
Mean =12 Mean = Mean =

In the above each context, does the mean lie between the minimumand the maximum value?

You will find this is true.

The arithmetic mean always lies between the highest and lowest observations of the
data.

7.3.3 A property of mean

Example 2: Inafamily, ages (in years) of members; Krishna, Radhika, Niharika and Nikhil
are 44,39, 17 and 12. (i) Find the arithmetic mean of their ages. (ii) What were
their ages 5 years before? Find their mean age. (iii) Can you see a relationship
between the change in mean and the number of years.

Solution: Present ages of family membersare =44, 39, 17, 12 years

Number of family members =4

44+39+17 +12 B 112

() Therefore, Arithmetic Mean oftheir ages = 4 =71 = 28 years
(i) Ages of family members, 5 yearsago = 44-5,39-5,17-5,12-5
=39,34,12,7
i 39+34+12+7 92
.. Mean of their ages 5 years ago = =— =23 years

4 4

(ii)) Thus, on reducing the age of each family member by 5 years, we find that the
mean age of the family also decreases by 5 years from the present mean age.

Now calculate the mean age of the family, 3 years from now. What do you think will be the
mean age of the family 10 years from now?
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You will find that when all the values of data set are increased or decreased by a certain
number, the mean also increases or decreases by the same number.

1. A data of 10 observations has a minimum value 15 and maximum value 25.
What is the possible mean of the data? Why?

@12 (15 ()21 (d)27

2. Observations of a data are 28, 45, 33, 21, 48, 30, 34, 36 and 40. Without actual
calculation choose the mean of the data.

@20 (035 ()48 (d)50

/|
Exercise - 7.1

1. Maximum day time temperatures of Hyderabad in a week (from 26" February to 4™
March, 2011) are recorded as 26 °C, 27°C, 30°C, 30°C, 32°C, 33°C and 32°C.

()] What is the maximum temperature of the week?

(i) What is the average temperatures of the week?

2. Rice consumed in a school under the mid-day meal program for 5
consecutive days is 15.750 kg, 14.850 kg, 16.500 kg, 14.700
kg, and 17.700 kg. Find the average rice consumption for the 5

days.
3. In‘a village three different crops are cultivated in four successive years. The profit
(in rupees) on the crops, per acre is shown in the table below-
Cro ear| o005 | 2006 2007 2008
Ground nuts 7000 8000 7500 7500
Jawar 6000 1000 8000 1000
Millets 9000 5000 3000 4000

()] Calculate the mean profit for each crop over the 4 years.

(i) Based on your answers, which crop should be cultivated in the next year?
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4, The number of passengers who travelled in TSSRTC
bus from Adilabad to Nirmal in 4 trips in a day are
39, 30, 45 and 54. What is the occupancy ratio
(average number of passengers travelling per trip) of

the bus for the day?

5. The following table shows the marks scored by Anju, Neelesh and Lekhya in four unit
tests of English.
Name of the Student | Unit Test I | Unit Test 11 | Unit Test 111 | Unit Test 1V
Anju Absent 19 23 21
Neelesh 0 20 22 24
Lekhya 20 24 24 24

(] Find the average marks obtained by Lekhya.

(i) Find the average marks secured by Anju. Will you divide the total marks by 3 or
4?7 Why?

(i) Neelesh has given all four tests. Find the average marks secured by him. Will you
divide the total marks by 3 or 4? Why?

(v)  Who performed best in the English?

Three friends went to a hotel and had breakfast to their taste, paying ~ 16, ~ 17and ~ 21
respectively (i) Find their mean expenditure.(ii) Ifthey have spent 3 times the amount that
they have already spent, what would their mean expenditure be? (iii) Ifthe hotel manager
offers 50% discount, what would their mean expenditure be? (iv) Do you notice any
relationship between the change in expenditure and the change in mean expenditure.

Find the mean ofthe first ten natural numbers.
Find the mean of the first five prime numbers.

In a set of four integers, the average of the two smallest integers is 102, the average of the
three smallest integers is 103, the average of all four is 104. Which is the greatest of these
integers?

Write at least two questions to find the mean, giving suitable data.

Project Work

Find out the number of family members in the houses on your street. Calculate the
average family size of your street.
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The second type of representative value that we will learn about is mode. Let us read the example
given below.

Example 3: Ashop keeper wants to find out which cooking oil he should stock in more number.
For this, he maintains a record of cooking oil sale for the week in the form of the
table given below.

Day Packets of oil sold
Mon GGGSSSSPP

Tue GGGSSSSSPP
Wed GGSSSSSP

Thu GGGSSSP

Fri GGGSSPP

Sat GSSSSSSSS

Sun GGGSSSP

G = Ground nut oil packet, S = Sunflower oil packet, and P= Palmolein oil packet.

In such asituation will calculating the mean number of oil packets sold help the shopkeeper to take
a decision?

Solution : The shopkeeper first calculates the average number of packets that he can order.
18+30+9 57
Average number of packets = 3 = 3 19

Should the shopkeeper stock 19 packets for each type of 0il? The shopkeeper looked at his sales
figures again. He finds sunflower oil to be the most frequently demanded oil and palmolein oil to be
the least demanded oil. If he was to order 19 packets of each he would fall short of sunflower oil
and palmolein oil would be in surplus. The shopkeeper decides to stock more packets of sunflower
oil and lesser number of packets of palmolein oil. Thus, the number of packets of sunflower oil i.e.
30 is the representative value for the shopkeeper’s data as it tells him the most frequently purchased
oil. So, thisis mode.

The most frequently occurring value for a set of observations is called the mode.
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The longest bar in a bar graph represents the mode, as can be seen in the bar graph given in the
next page.

35

30

25

20

15

Number of Packets

10

Sunflower Groundnut Palmolein

Type of Oil
Example 4 : Find the mode of the given set of numbers- 2,3,5,3,4,7,3,2,1,7,3

Solution: Arranging the numbers with same value together, we get 1,2,2,3,3,3,3,4,5,7,7

3 occurs more frequently than the other observations.
Thus, Mode =3

Example5: Find the mode ofthe data 3,5, 9,6, 5,9, 2,9, 3, 5.
Solution : Arranging the numbers with the same value together we get 2, 3, 3,5, 5,5, 6, 9,
9,9.
Here both 5 and 9 occurs more and equal number of times i.e., 3 times.
Thus, the given data contains two modes, i.e., 5and 9
This kind of data is called ‘Bimodal Data.’

Note : Ifeach observation in adata set is repeated an equal number of times then the data set has
no mode.

1. Find the modes of the following data.
() 56,35,4,95,6,49,5

(i) 25,14, 18, 15, 17, 16, 19, 13, 12, 24
(iii) 10, 15, 20, 15, 20, 10, 15, 20, 10
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Example 6 :  Following are the marks obtained by 50 students in a unit test, which is administered
for 10 marks. Find the mode of the data.

Marks obtained No. of students

00 2
1 1
2 2
3 1
4 -
5 4
6 10
7 15
8
9
10

Total 50

Solution: In the data marks are observations. From the data table it is clear that 7 marks are
obtained by many students.

Mode of the data is 7

Note: The observation 7 that repeats fifteen times is the mode and number of times i.e.15 should
not be confused as the mode.

Example 7 : Inwhich of the following situations, is the mode an appropriate representative value?
(@  Ashopkeeperselling shirts, needs to decide which size of shirts to order more.

(b)  For purchasing rice for a party of 20 people.

(c) Forfinding the height of the door in your house.

Solution : '(a) Let us look at the first situation. Supposing the shopkeeper is selling 4 sizes of shirts
and his sale for the month of February is-

Shirt Size|  Number
M 15
L 18
XL 40
XXL 22
Total 92
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. . 12+18+40+22 .
The average number of shirts sold by the shopkeeper is 4 = 23 shirts.

In such a situation does it make sense for the shopkeeper to order 23 shirts of each size? The
shopkeeper looks at his data again. He finds that the most frequently purchased size is XL, If he
orders 23 shirts of each size, he will fall short of size XL shirts. He thus finds it more sensible to
order more shirts of this size and lesser of the rest.

Thus, the shopkeeper uses mode or the most frequently occurring value to take his
decision.

(b) Look at second situation.

Neither we know how many take maximumand how much nor how manytake minimumand how
much. If we purchase 20 times of maximum, it would be waste, or if we purchase 20 times of
munimum, it is not sufficient. So mode cann’t be suggested here.

(c) Now look at third situation.

If there are 5 members in the house, and whose heights are 134cm, 125cm, 100cm, 125¢cm and
144cm, as mode of the data is 125¢cm, we may suggest the height of the door must be 125cm. But
it is difficult for the person of height 144cm. Even if we take mean of their heights, it is difficult for
tall persons. So neither the mode nor the mean can be used here.

% Try This

1. One situation where mean would be an appropriate representative value.

2. Onesituation where mode would be an appropriate representative value.

/|
Exercise - 7.2

1 Long jumps by 7 students of a team are 98cm, 125cm, 140cm, 155¢cm, 174cm, 140cm
and 155cm. Find the mode of the data.

2. Ages of players in a cricket teamare 25, 26, 25, 27, 28, 30, 31, 27, 33, 27, 29.
(1) Find the mean and mode of the data.(ii) Find the minimum number of players to be
added to the above team so that mode of the data changes and what must be their ages.

3. Find the mode of the following data. 12, 24, 36, 46, 25, 38, 72, 36, 25, 38, 12, 24, 46,
25,12, 24, 46, 25, 72, 12, 24, 36,25, 38 and 36.
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4, Decide whether mean or mode is a better representative value
in the following situations.

()] Ashop keeper, who sells tooth paste tubes of different
sizes, wants to decide which size is to be ordered more.

(i) An invigilator wants to bring sufficient number of additional papers to the examination
hall.

(i) Preparation of the number of laddus for a marriage.

(v)  Forfinding the favorite cricketer inaclass.

We have looked at situations where mean and mode are representative values of the data. Now let
us look at another situation. The following are the salaries (in rupees) earned by the manager and
the workers in a production unit.

Manager - 40,000
Worker 1 - © 3,300
Worker 2 - 5,000
Worker 3 - -~ 4,000
Worker 4 < T 4,200
Worker 5 - > 3,500
Worker 6 - © 4,500
Worker 7 - T 4,200
Worker 8 - © 4,300
Worker 9 - © 3,500
Worker 10 - © 3,500

Will the mean salary or the mode of salaries be a representative value for this data?

Let us calculate the mean salary in the production unit.

Totalsalary
Mean salary = Number of employees

_ 3300+ 5000 +4000 + 4200 + 3500 + 4500 +4200 +4300 + 3500 +3500 +40000
- 11

="7272.72
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Is this salary a representative of the salaries of either the manager or the workers? No itis not. It
is much lesser than the manager’s salary and more than the salary of all the workers.

Now let us consider the mode. 3500 is the most frequently occurring value in the data. However,
it occurs only thrice thus, cannot be a representative of the data.

Now, let us use another way of calculating the representative value.
Let us arrange the numbers inascending order-
3300, 3500, 3500, 3500, 4000, 4200, 4200, 4300, 4500, 5000, 40000

The middle value of this data is 4200 as it divides employees into 2 equal groups— 5 are earning
more than 4200 and 5 are earning less. This value is called Median and as you can see it provides
arepresentative picture for all.

In the above example, the number of observations is 11 i.e. an odd number, thus the median
divides the data into 2 equal groups.

Now what if the number of observations were even?

Let us the take the example of the production unit again. What if a new worker earning ~ 4000
joined the production unit?

Arranging the numbers in ascending order we get-

3300, 3500, 3500, 3500, 4000, 4000, 4200, 4200, 4300, 4500, 5000, 40000

Here both 4000 and 4200 lie in the middle of the data. Here the median will be calculated by

4000 +4200

finding the average of these two values. Thus, the median salary = > =".4100.

Example 8: The monthly incomes of 7 graduates is ~ 8000, ~ 9000, ~ 8200, ~ 7900, ~ 8500,
~8600 and ~ 60000. Find the median income.

Solution® Arranging the incomes in ascending order we get : 7900, 8000, 8200, 8500,
8600, 9000, 60000

Number of observations =7
Middle term, i.e., 4" terminthe data = 8500
Thus, the median income = " 8500
Example 9: Find the median of 49, 48, 15, 20, 28, 17, 14 and 110.
Solution : Ascending order of observations = 14,15, 17, 20, 28, 48, 49, 110
Number of observations =8
Middle terms i.e. the 4" and 5" values are 20 and 28.
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20+28
2

Median = Average of 4" and 5" values =

‘ Thus, median of the given data is 24
Q Exercise - 7.3

1. Say true or false and why?

(i) The difference between the largest and smallest observations in a data set is called the
mean.

(i) Inabar graph, the bar which has greater length may contains mode.
(i) Value ofevery observation in the data set is taken into account when medianis calculated.

(iv) The median of a set of numbers is always one of the numbers

2. The monthly income (in rupees) of 7 households in a village are 1200, 1500, 1400, 1000,
1000, 1600, 10000. (i) Find the median income of the house holds. (ii) If one more household
with monthly income of ~1500 is added, what will the median income be?

3. Observations of a data arel6, 72, 0, 55, 65, 55, 10, and 41. Chaitanya calculated the
mode and median without taking the zero into consideration. Did Chaitanya do the right
thing?

4. How many distinct sets of three positive integers have amean of 6, a median of 7, and no
mode?

5. Four integers are added to a group of integers 3, 4, 5, 5 and 8 and the mean, median, and

mode of the data increases by 1 each. What is the greatest integer in the new group of
integers?

Play the Game

Take a dice numbered 1, 2, 3, 4, 5 and 6 on its faces. Make a group of three
students. Ask each student to roll the dice and record the number, turn by turn.
Repeat the process for 10 rounds. Now each student will have 10 numbers each.
Find the mean, median and mode of data of each student.

Presentation of data

We have already learnt how to present data in bar graphs and pictographs in class 6. Pictographs
represent data using pictures of objects. However, presenting data by a pictograph is often time
consuming and difficult. Bar graphs help in presenting data with much more ease.
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7.6.1 BarGraph

In this section we will learn a little more about bar graphs. We know that bar graphs are made up

of bars of uniform width which can be drawn horizontally or vertically with equal spacing between

them. The length of each bar tells us the frequency of the particular item. We also know that the

length of the bar graph is as per scale.

Example 10 : The bar graph shows the one day sales of various items in a shop.

() What are taken on x-axis and y axis?

Sale of Items

(i) What isthe scale selected on the y-

axis?

(i) Which of these provisions has most

Weight (kg)

sale? How much?
10

(iv) Is the sale of onions more than red

gram? 0

1cm=5kgs

Wheat

i LEE
Rice Jowar Red gram Sugar Onions Y

Item

(v) What is the ratio between the sale

of jowar and the sale of red gram?

Example 11 : Observe another bar graph.
(i) What information does the graph give us?
(i) What are taken on x-axis and y-axis?

(iii) Which of these liquids has highest boiling point?
(iv) Which of these liquids has the lowest boiling

point?

(v) What is the approximate ratio between the
boiling point of mercury and the boiling point

of ether?

Boilling points (°C) lem=50C

Alchohol

Bromine

Chlorofrm

Ether

Mercury

Water

0 50 100 150 200 250 300 350 400

Temperature
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7.6.2 Double Bar Graph

Now let us learn about another type of bar graph

Example 12 : Study the following graph representing the total enrolment of boys and girls in ZPP
High School and answer the following questions.

Enrollment in ZPP High School
ya

180

160

140

120

100

80

Enrolment

60

40

20

0

S 4

2006-07 2007-08 2008-09 2009-10 2010-11

Academic Year
| |Boys |} Girs

1 cm = 20 students

Did you notice that there are two bars for each year? What does the first bar tell you? What does
the second bar tell you? This kind of bar graph is called Double bar graph. It presents two
observations side by side.

(i) Inwhich year is the enrolment of girls more than the boys?
(i) Inwhichyear is the enrolment of boys and girls the same?

(iii) In whichyear is the enrolment of girls minimum?

(iv) What is the total enrolment in the year 2007-08?

Example 13 : The following are the marks in Maths and Science of five students in class V1I.
Present this data in the form of a double bar graph.

Name of Student Maths Science
Saravan 70 75
Raman 35 30
Mani 65 75
Renuka 90 100
Girija 22 35
Sharmila 50 50
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Solution : Steps in drawing a double bar graph.

1. Draw x-axis (horizontal line) and y-axis (vertical line) on the graph paper and mark their
intersection as O.

2. Take names of students on x-axis.
3. Take Maths and Science marks on y-axis,

4. Take an appropriate scale on y-axis so that maximum marks of both the subjects fit on the
graph sheet. Here the maximum value to be plotted on Y- axis is 100, so the scale 1 cm =10
marks, is appropriate.

5. Find the length of each bar by dividing the value by 10 (Scaleis 1 cm= 10 marks).

6. Draw bars representing ‘Maths marks * and ‘Science marks’ side by side of every student.

Marks in Maths and Science
yA

90

Saravan Raman Mani Renuka Girija Sharmila

Name of Students
D Maths Marks . Science Marks 1 cm =10 marks

76:3 Pie Charts
Another way in which data can be presented is through pie charts.

The monthly budget of a family is given in the table on the left. This data has been presented in a pie
chart on the right. The higher the share of expenditure of perticular item of the total income, the
more the area occupied by the item in the pie chart.
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Budget head Amount () Education

Food 1500 Food Others
Education 750
Others 2250

[ ===
Savings 4500 II||=§|”I|I||=§|”I|I||=§|”I|I||=§|”I|I||
Total income 9000 HEE

] ] ) Savings
Looking at the pie chart answer the following questions.

(1) What is the shape of the pie chart?
(i) What is the name of each shape used to present different items in the pie chart?
(i) Say true or false (a) The largest part of the income is saved.

(b) Least amount of money is spent on education.

7.6.4 Drawingapiechart
Now, let us learn about how data is presented on a pie chart.

The pie chart represents each item as a portion of the circle, as how much part of the total incomeis
is shared by the particular item.

We know that the total angle at the centre ofa circle is 360°. Ve can assume that it represents the

total of all observationsi.e. ~ 9000.

Each item of expenditure is a part of the total income thus, the angle of the sector or the area of the

sector will depend on the ratio between the item of expenditure and total income.

Amount of Expenditure
Total Income

We make below table to find the angle of the sectors.

x 360°

Thus, the angle of each sector =

Budget Amount of Ratio between Angle of sector or
head expenditure expenditure and total income area of the sector
Food 1500 % = % %x 360° =60°
Education 750 ;0—?0 = é % x360° =30°
Others 2250 % = % %x 360° = 90°
Savings 4500 %88 = % %x 360° =180°

Note: Check whether the sum of all the angles of the sectors equal to 360°?
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Steps of construction
1. Draw acircle with any convenient radius and mark its centre ‘O”.

2. Mark a point A, somewhere on the circumference and join OA.

3. Construct angle of the sector for food = 60°. Draw ZAOB = 60°.

4. Construct angle of the sector for education = 30°. Draw #BOC = 30°.

5. Construct angle of the sector for other = 90°. Draw £COD =90°.

6. Now £ZDOA = 1gqe represents the angle sector for savings.

B B B & B¢
(o VO OVE 50
Al A A\ 60° 520 60"} 90
Al At AUD Al N O D
180
1 2 3 4 5
Z
Exercise - 7.4
1. Draw a bar graph for the following data.
Population of India in successive census years-
Year 1941 | 1951 | 1961 | 1971 1981 | 1991 | 2001
Population 320 | 360 440 550 680 850 | 1000
(inmillions) (approx)
Source : Data from census of India 1991 and 2001.
2. Draw a pie chart for the following data.
Item of expenditure Food Health | Clothing | Education | Savings
Amount spent in rupees 3750 1875 1875 1200 7500
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3. Draw adouble bar graphfor thefollowing data.
Birthand Death rates of different statesin 1999.

State Birth Rate (Per 1000) Death Rate (Per 1000)
AndhraPradesh 22 8
Karnataka 22 8
Tamil Nadu 19 8
Kerda 18 6
Maharashtra 21 8
Orissa 24 11

Source: Thetableistaken from vittal Satistics SRS 1999.

4, Draw apie chart for thefollowing data.

Time spent by achild during aday-

Time spent for Seep School Pay Others

Time spent 8hrs 6hrs 2hrs 8hrs

5. The adjoining piechart givesthe expenditure
onvariousitemsduring amonthfor afamily.
(The numberswritten around the piechart tell
usthe anglesmade by each sector & the centre.)

Answer thefollowing. MM Savings Pe¥ Education = Rent [ | Food

() Onwhich itemisthe expenditure minimum?
(D) Onwhichitemisthe expenditure maximum?
(D) If the monthly income of thefamily is% 9000, what isthe expenditure on rent?

(iv) If the expenditure on food is¥ 3000, what isthe expenditure on education of children?
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Project Work

1. Gather information of the number of different kinds of houses in your locality
(ward/ colony/ village). Then find mode.

2. Collect the item-wise expenditure of your family in a month and represent it as a
pie chart.

3. Collect different data presented in the form of bar graphs and pie charts in
magazines, newspapers etc. and present them on your school bulletin board.

4. Collect daily attendance of your class for a week and find its average.

peivicy Looking back

* Mean, mode and median are representative values for a
data set.

E7XOX7

* Arithmetic mean or mean is equal to sum of all the
observations of a data set divided by the number of
observations. It lies between the lowest and highest values of the data.

< Anobservation of data that occurs most frequently is called the mode of the
data. Adata set may have one or mor<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>