Learning Outcomes

.

The

learner is able to

understand the process of multiplication and
division of integers.

solve the problems related to multiplication and
division of integers.

verify and explain the properties of integers.
solve the real-life problems related to integers.

simplify and solve the numerical expressions by
using BODMAS rule.

1.0 Introduction

1.1 Multiplication of integers
1.2 Division of integers

1.3 Properties of integers

1.4 BODMAS rule
. /

1.0 Introduction :

We have learnt the ordering of integers, addition and
subtraction of integers in the previous class. We know
that the collection of natural numbers {1,2,3,4,5...},
zero {0} and negative numbers {-1, -2, -3, -4, -5...} are
Integers. We use the letter “Z’ to represent integers. There
are several situations in our daily life where we use
integers. Look at the following situations and explain

your observations regarding integers.
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Height above the sea level is positive
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In this class we will learn multiplication, division of integers and properties of integers. Let us
recall what we have learnt in the previous class through following exercise.

[ J
%{Review Exercise =

1. Represent the following statements with suitable integer.

i)  Sneha deposited 2000 in her savings account.

ii) A submarine is in the depth of 350 feet in the sea level.

iii) The height of Mount Everest is 8848 m above the sea level.
iv) Temperature of 14 degrees below 0° C.

2. Fill the missing integers on the number line.

- -7 -3 0 4 6 -

3. Represent the following additions and subtractions on number line.

i) 7+4 ii) 8+3 iii) 911 iv) 13-5
4.  Write the following integers in descending order and ascending order.

i) -9,-1,0,-10,-6 ii) —-6,6,-9,5,10,-3 iii) —15,-20,-35,0,2
5. Calculate the following.

i) 2+3 i) -6+ (=2) iii) 8 —(-6)

iv) -9+4 v) -23-(-30) vi) 50-153

vii) 71 +(-10) -8 viii) =30 + 58 —38

Siachen Glacier

6. The temperature in Siachen at 5 a.m. was 10 degrees
below 0°C. Six hours later, it had increased to 14°C.
What is the temperature at 11 a.m.?

7. A fish was at 16 feet below the surface of sea and went down
another 17 feet. What is its position now from the surface of sea?

&Nw ~

8. A green grocer had a profit of 3250 on Monday, a loss 0f 3120 on Tuesday and loss of 180

on Wednesday. Find total profit or loss after 3 days?

9. Fill the boxes in first
diagram by doing

addition of two [ o]

integers and in

second diagram by
two integers. il

doing subtraction of

VII Class Mathematics @ Integers



&3 SORE Hotdh ‘f@?g‘éo%@ S8 DeaseBo, gPiisPdo Bk & é@é@é& 00D Hdo B owro.
Soore (Bod S8K8S® JsnH) woweds (Bod @aﬁegéo egrorr ko HBOGLY) o omeo.

>£_"g(@ﬁoﬁ5 ORfo0 e
1. (8o& a°S°§e>263 0B Irgdoey &HDBTNO U°o‘530c%
) e &5 T greest T2000 e B[O
i) eeroBord SXm(E HiEn Ho 350 whibe *&HS® sob.
iil) DHTRy BpBo JE(E BéyEm wod 8848 ed AHS® Gob.
iv) 0°C8a) 14 &fe $8% LS Gob.
2. (8od Loy 833?.3 8 Kygéoa)?gezéa HBosod.

- -7 3 0 4 6 >

3. 8od Kyé:@o%@ Ko8odsm, Eﬁééé@ém@ﬁ éoaﬁééao_;’._) SedosSod.

i) 7+4 i) -8+3 i) 9-11 iv) 13-5
4. (Bod rgdoggeld 588 B0 et [EHos® Teahod.

i) -9,-1,0,-10,-6 i) —-6,6,-9,5,10,-3 i) —15,-20,-35,0,2
5. (Bod & B§oHw.

i) -2+3 ii) -6+ (=2) i) 8 —(—6)

iv) -9+4 v) -23-(-30) V1) 50-153

vil) 71 +(-10) -8 viii) =30 + 58 —38 B 2SS st

6. RATAS S etSabo o Koo esfid 0°C 85310°C
EEH Gob. ©d Hobe SunE obd 14°C HOALE. wond
aicho 11 Hotos &&fiid dod eotood?

7. 28 3% J50E 6H0800 Hod 16 ehibe PHe® ¢od, Hder
17 oHihe 8ot 3Bob. (Do SxwoE o Lol 3% 5(;260
DE?

8. ad ed Erde aRrd Bhardo Tt I250 ergo, HorFarto wrtd 120 g0 S0B8%» endardo
tH T180 SHo Pometd. Kt Bero SHard 088 SR Iwdo oo Sue 550 Qo8?

9. %5 Hereres® _zbégezéo
S0E8 Swos® Bos
a’qyc’éaéos%e) DT0E)
Jo¥odo sgedone
$08050 Bo&® Hevos®
DO oﬁycéa:éoaa?go
SgdFeodo sgrdon
P8R0

75 $6H8 fids&o



Let us learn the multiplication of integers.
1.1  Multiplication of integers :

Tulasi madam conducted a quiz in her class room. Each correct answer carried 5 marks
and each wrong answer carried - 2 marks. Sufiya answered 4 questions correctly and
John answered 4 questions wrongly in first round. Let us calculate their marks.

Sufiya’s marks John’s marks

5+45+5+5=20 (<2) +(=2) + (-2) + (-2) =8
4 times of 5 = 20 4 times of -2 = —8

4 x5=20 4% (-2)=-8

We can represent this using number line also.

-2 -2 -2 -2
T 71 T 1 T I 1 1T 71

-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1

another example, 6 x (-5)
<
-35 -30 -25 -20 -15 -10 -5 0 5 10
6 x (=5)=-30

Let us find 6 x (-5) in another way. Put minus sign (—) before the product of 6 and 5 we get
-30. 6 x(=5)=-(6%x5)=-30

few more examples: 3 x(-2)=-(3%x2)=-6
7 (4)==(7x 4)=
2 x(-6)= =

ﬁ_ - [ Find the values of (i) 4 x (=8) (ii) 5 x (<20) (iii) 7 x (-8) (iv) 10 x (-9) ]

Observe the following pattern,

3x4=12
2x4=8
1x 4=4
0x4=0
Ix4=-4
2x4=-8
3Ix4=_
Ax4=

What is your observation?
How you answered, —4 x 4 =—-16?

%J 1. Prepare a pattern to find (-3) x 5 starting from 4 x 5
' Explore : 2. Prepare a pattern to find (—7) x 3 starting from 5 x 3

VII Class Mathematics @ Integers
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Find in similar way, (-6)x7=__ (-2)x5=___

(B3)x6=___ () x5=___
Thus, to multiply the integers having different signs put the negative sign before the product.
For any two integers ‘a’ and ‘b’, (—a) X b=— (a x b) =a x (-b)

ﬁ_ Check Your Find the values of
e > Progress (i) 6)x5 (i) (-15)x2 (i) (-12)x8  (iv) (-10)x6

Multiplication of two negative integers :

Observe the following pattern,

-2Xx3=-6
_ Let’s J
2x2= ' Explore %
2x1==2
2x0=0 1. Prepare a pattern to find (—5) x (—4) starting from (-5) x 3
2 x(1)=2 2. Prepare a pattern to find (-7) x (-2) starting from (-7) x 5
2x(-2)=4
2 %x(-3)=6

What is your observation?

Based on this observation complete the following

2x (A= 2x(H)=
So, the product of two negative integer is always positive integer.
For example, (-9) x(-2)=9x2=18

(-10) x (-2)=10x2=20

ﬁ Check Your
kool Progress

Here we will use the tokens which has green colour on one side and red
g 5 colour on other side.

Find the values of

() 8 x(7) (i) (=15)x(-6) (i) (-12) x (=2) (iv) (-10) x(-9)

Let green side of token represents a positive and red side of token represents a negative.

@ Positive @ Negative

Instructions: To multiply two integers,
e  Arrange the 2" Integer as columns and 1% Integer as rows.

e [f 1% Integer is negative then flip the tokens after arrangement.

e  Count the tokens, that number will be answer.

(. J
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We remember that 2 x 5 means add 5 for 2 times

Case (i): Positive integer X Positive integer
Eg: (+2) x (+5) means 2 times of 5

Case (ii): Positive integer x Negative integer
Eg: 4 x (— 6) means 4 times of (— 6)
Case (iii): Negative integer x Positive integer
Eg: (-8) x5

00000

00000 00000
90000 90000
00000 00000
QOO O® (lip the tokens 0000
00000 00000
00000 00000
00000 00000
Case (iv): Negative integer x Negative integer
Eg: (-2) x (-7)
0000000 0000000

flip the tokens
0000000 " 0000000

So, we can generalise the multiplication of two integers as follows

o (#2) x (45) = 10

s A x(-6)=—24
o (-8) x 5 =40
() x(—-T7)=14

1. Ifthe signs of two integers are same then the product is positive integer. ]

2. Ifthe signs of two integers are different then the product is negative integer.

” gﬂsfﬂr{mf ]Iﬂfe -

square, and for finding their solutions.

A\

The idea of the products involving negative numbers was
first considered by Brahmagupta of India in the seventh
century AD. It is described in his book Brahmasphuta
Siddantham. He makes the definition such as negative
times negative is positive to give a single general method
for formulizing problems involving a number and its

VII Class Mathematics @

Integers



2 X 5 odre 55 2 Béy @ HSodomesn.
éoéé@é\w (i): &3 ?’.yg Qdogg X B3 ?’.9)'08 Doz

e ¢ (12) X (+5) odrre 5% 2 Béw ::::: (+2) x (+5)=10
260?.66?35» (i) : &3 ?’.yg Qo X 20ed Kgrg oz 000000
& 1 4 x (—6) oS — 6 % 43w Q00009 <x(-6)=-24
000000
Bty (i) : ave I Bomy x 65 g von; OOOOO@®
e (-8) x5
00000 00000
00000 00000
00000 00000
00000 00000
00000 &*880 (8% wHond 00000 o (—8) x5=-40
00000 00000
00000 00000
00000 00000
50655?)&6» (iv): eoes ?’.yg dogy X 2n0es ?’.gj"g Loz
aw @ (-2) x (-7)
0000000 =55 000000 . . . .

0000000 ) v 0000000

550, Bo Kyg Qogge Heaseord)) Sob Dore @més%ééoé?éiﬁa&.

dogygen a8 D8y EOA &08 & e;a(gzﬁaa AT Kyg o3y ©PHE0H.
Qdoggen 3% I HBen SO 608 & e;a(g:ﬁaa 20088 ?{)j"g Doz ©PHEOB.

o FOBE oIB0 o ~

B8 75 Sorpums®S grsdah KBS TERY iydYd &S
DRED ‘(e89)e0 ?owsoééw’ Hoth aeogge ©BKND
S0BEFOTP [HFDoTe. 38D 28 Yogy HB & 260(‘;@58
ERES Do L B88e% ol Feedes DES aXEeA8 Bk
T LD BB 2EII0FRD amsaéosp&%s FaSTA O LANY @a‘gtﬁw
BS50ogg @ AdgNoTo.

(& )

75 $668 1iB%0 PG Dow,en




Fill the grid by multiplying each number in the first column with
each number in the first row and answer the following questions.

(- R
X |=5|-4-3|-2-1]0 | 12| 3|4|5 | 1. Write your observations from
_5 |05 15 the table.
2. What happens when an integer
-4 -20 multiplied with (=1)?
-3 9 3. When will we get product of
two integers is zero?
-2 0 N /
-1
0 0
1
2
3
4 -8
5 20

Example 1: Asump is full of water, when the motor started pumping the level of water decreasing
2 inches per minute then what is the level of water from the ground level after
20 minutes?

Solution:  The change in level of water per minute = -2 inches (decreasing 2 inches)
The level of water after 20 minutes =20 x (-2)

2(Co
=40 inches \/;

So, the level of water in sump is 40 inches depth from
the ground level.

Do you know?
1 inch =2.54cm

Example 2 : An elevator begins from 20m above the ground. It descends into a mine shaft at the
rate of 6m per minute. what will be its position after 15 minutes?

Solution :  Since the elevator is going down, so the distance covered
by it will be represented by a negative integer.

Change in position of the elevator in one minute = —6m
Change in position of the elevator in 15 minutes = 15 x (—6) =—-90m
So, the final position of the elevator = 20 + (-90) = — 70m

.. The elevator is at 70m below the ground level.
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Example 3 :In a test, (+5) marks are given for every correct answer and (—3) marks are given
for every incorrect answer. Lakshmi gets 45 correct and 15 incorrect answers. What
is her score?

Solution : Marks given for one correct answer = 5
Marks obtained for 45 correct answers =45 x 5 =225
Marks given for one incorrect answer = —3
Marks obtained for 15 incorrect answers = 15 x (-3) =—45

.. Lakshmi’s score = 225 + (—45) = 180.

=szg( Brercise - 1.1 g;)——

1. Multiply the following
h 5x7 i (9% (6) i Ox v @)
v) (124)x(=1) wvi) (=12) x(-=7) vii)  (-63) x7 viii) 7 x (-=15)
2. Which is greater?
i) 2x(-5) or3x(+4) i) (—=6) x (7)or (-8) x 5
iii) (—=6) x 10 or (-3) x (-21) iv) 9 x(=11)or6 x (-16)
V) (=8) x(5)or(-9) x (4

3. Write the pair of integers whose product gives,

i) A negative integer i1) A positive integer  iii) Zero

4. A frog is slipping into a well from upper surface at a rate
of 3 meters per minute, after 5 minutes what is the position
of the frog in the well?

5. During the summer, the level of water in a pond decreases
by 5 inches every week due to evaporation. What is the
change in the level of the water over a period of 6 weeks?

6. A shop keeper earns a profit of T5 on one note book and loss
0f33 on one pen by selling in the month of July. He sells 1500
books and 1500 pens. Find out what is his profit or loss?

7. A cement company earns a profit of I8 per bag of white cement and a loss of %6 per bag of
grey cement by selling. The company sells 2,000 bags of white cement and 3,000 bags of
grey cement in a month. Find out what is its profit or loss?
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8. Fill in the blanks with suitable integer to make the statement true.
) (4)x_ =20 i) = x5=-35 iii) (-6)x =48
iv)  x(-9)=45 v)  xT7=-42 vi) 8x = =-8

1.2 Division of Integers :

Division is the inverse operation of multiplication. Let us see an example, take two non-
zero integers 6 x 4 =24.S0,24 +4=6and 24+~ 6=4

We can say for each multiplication statement there are two division statements.

Observe the following.

Multiplication statement Division statements
5x3=15 15+-3=5
15+5=3
6 x(2)=-12 -12)+6 =
) 12 - Do you know?
-12)+(-2) =— Division by zero
(-10) x 2=-20 (-20)+ (-10)= — is not defined
(=5) x(=6) =30

What do you observe from the table?
Thus, we can conclude as follows :

12+-3=4 Positive integer divided by positive integer, the quotient is positive.

(-12)+3=-4 Negative integer divided by positive integer, the quotient is negative.
12+(3)=-4 Positive integer divided by negative integer, the quotient is negative.
(-12)+(3)=4 Negative integer divided by negative integer, the quotient is positive.

Division of two integers follows the same rules of multiplication.

If the signs are same then the quotient is positive.
If the signs are different then the quotient is negative.

‘B Check Y
B Pf(fgre‘;‘s“ Fill the following table:

S.No. Integer 1 + Integer 2 Quotient
1 (+25) = (+5) 5
2 42 +(-6)
3 (=75) =15
4 -27) +(3)
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Example 4 : A borewell machine drills down 72 feet per hour from surface of the earth. If the
water is at 360 feet down from surface of earth, after how many hours it will touch

the water layer?

Solution :  Depth of drilling in one hour = —72 feet

Depth of water layer from surface of earth =360 feet
Number of hours required = -360 + (-72) =5
Hence, the borewell machine will touch water layer at 5 hours of drilling.

Example 5 : In a test, (+4) marks are given for every correct answer and (—2) marks are given
for every incorrect answer. Sai answered all the questions and scored 26 marks
from 8 correct answers. How many incorrect answers had Sai attempted?

Solution :  Marks given for one correct answer = 4

So, marks given for 8 correct answers =4 x 8§ =32

Sai score = 26

Marks obtained for incorrect answers = 26 — 32 = —6

Marks given for one incorrect answer = (—2)
.. Number of incorrect answers = (—6) + (-2) =3 L
Example 6 : Shop keeper Yaseen earns a profit of 20 per bag of Sonamasoori rice sold and

loss 0f 12 per bag of Hamsa rice. In one week he gets neither profit nor loss, if he
solds1440 Sonamasoori rice bags. How many Hamsa rice bags did he sell?

Solution :  In the given problem there is neither profit or loss.

So, Profit earned + loss incurred = 0

Profit earned = — loss incurred Koty .,
Profit earned by selling one Sonamasoori rice bag =320

Profit earned by selling 1440 Sonamasoori rice bag = 1440 x 20 =328800
Loss incurred by selling one Hamsa rice bag =3 12 which we denoted by —12

Loss incurred by selling one Hamsa rice bags =3 —28800
Total number of Hamsa rice bags sold = (-28800) + (—12) = 2400 bags

The fish in the pond below, carry some
numbers. Choose any 4 pairs and carry out
four multiplications with those numbers. Now,
choose four other pairs and carry out divisions
with those numbers.

For example

(i) (-10)x6=-60 (i) (-36)=~6= 6)0
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9;{3[ Exercise - 12 > - TS

1. Calculate the following.
i) (-96)=+16 ii) 98+(—49) iii) (-51)+ 17 iv) 38+ (-19)
v) (-80)+20 vi) (=150) = (=25) vii) (-600) + 60 viii) (-54) + 9
ix) 130+ 65 X) (315)+ (-315)

The product of two integers is —165. If one number is —15, Find the other integer.

3. Because of covid-19 a company lockdown for 6 months and
got loss 0f ¥1,32,000 in the year 2020. Find the average loss
of each month.

FINANCIAL
CRISIS

4. The temperature at 12 noon was 10°C above zero. If it
decreases at the rate of 2°C per hour until midnight, at what
time would the temperature be 8°C below zero? What would
be the temperature at mid-night?

5. A green grocer earns a profit of ¥7 per kg of tomato and got
loss of T4 per kg of brinjal by selling. On Monday he gets
neither profit or loss, if he sold 68 kgs of tomato. How many
kgs of brinjal did he sell?

6. In atest, + 3 marks are given for every correct answer and —1 mark are given for every
incorrect answer. Sona attempted all the questions and scored +20 marks though she got 10
correct answers.

i) How many incorrect answers she attempted?

ii) How many questions were given in the test?

S’
7. Write 5 pairs of integers (a, b) such thata - b =—4. ke 3
(Example:(12, —3) because 12+ (-3) =—4) 7
1& Puzzle time ) m

Jasvi says her favorite number through puzzle.
Find it. Do you know?

q] These symbols are used to indicate
-20

whether the given element belongs to
the given collection or not.

+(<2) +4
[ ]‘—C}—D 0 € W (0 belongs to whole numbers)
-5

0 ¢ N (0 does not belongs to natural

numbers)

x 4 + (-4) .
L= B ) sezcmonsoinees)
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1.3 Properties of Integers :

In previous class we learnt the properties of whole numbers. Here we will learn the properties
of integers. Let us learn properties of integers under four fundamental operations

simultaneously.
i)  Closure property: Observe the following and complete the tables.
Addition Multiplication
Statement Conclusion Statement Conclusion
-5+3=-2 The sum is an integer -5x3=-15
3+(=2)= 3% (2)= The product is an integer
0+(3)= 0x(-3)=
7+ (-6)= The sum is an integer 7X(-6)= .
The sum of any two integers also an integer. The proi(glﬁ‘; g gﬁnﬁflttg;g;ntegers
For any two integers aand b, a + b is also| | For any two integers a and b, a x b is also
an integer (a,b € Z thena +b €Z) an integer (a,b € Z thena xb €7)

.~ Integers are closed under addition and multiplication.

w\ Let’s think {

Can you find at least one pair of integers whose sum or
product is not an integer?

Subtraction Division

Statement Conclusion Statement Conclusion
-7-8=-15 The difference is an integer 9+-10=09 The quotient is not an integer
—5-(=3)= —6+(-2)=3 The quotient is an integer
0-(3)= 0+(-3)=
9-(-6)= The difference is an integer 7+ (-6)=
The difference of any two integers is an integer. In %ﬁ?fég’s tr?eee ur(l’g[e;g ?ragggrjtwo
For any two integers a and b, a— b is also | |For any two integers a and b (b # 0), a +~ b need

an integer (a,b € Z thena—b €7) not an integer (a,b € Z thena+b €7)

.> Integers are closed under subtraction
ii) Commutative Law :

Integers need not closed under division

Observe the following and complete the tables.

Addition Multiplication
Statement 1| Statement 2 | Conclusion Statement 1| Statement 2| Conclusion
—-6+3=-3 3+(-6)=-3 | 6+3=3+(-6)] |[6x3=-3 |[3X(-6)=-3 | -6Xx3=3X%X(-6)
3+(-9)= -9+3= 3IX(9)= (-9)x3=
6+(5)= | 9+ (6)= 6x(-5)=|(5)x(-6)=
3+2= 3x2=
4+ (5= 4x(-5)=
For any two integers aand b,a+b=b +a| | For any two integers aand b,axb=b x a

VII Class Mathematics
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For any two integers aand b,a—-b#b-a

Subtraction Division
Statement 1 | Statement 2 | Conclusion Statement 1 | Statement 2 | Conclusion
-6-3=-9 3-(-6)=9 —6-3#3+(-6) | [2+10=0.2 3IX(6)=-3 [2+10#10+2
3-(9)= (-9)-5= 3+(9)=-1, | (9)+3=

In general, for any two integers a,b (h#0),a+b#b+a

.~ Integers are not commutative under subtraction and division.

iii) Associative Law :

Observe the following and complete the tables.

Addition Multiplication
Statement 1 | Statement 2 |Conclusion Statement 1 | Statement 2 | Conclusion
(-6+3)+2 |[-6+(B3+2)= [(-6+3)+2= (-6 x3)x2 —6x(3%2)= (-6 x3)x2=
= -3+2 —-6+5 -6+ (3 +2) =-18§x2 -6 X6 -6x(3x2)
=-1 =-1 =-36 =36
[3+ 9]+ (5)]3 +[(-9) +(5)] BXENXE)]|3X[9)x ()]
[6+(5)]+6 |[-6+[(-5)+6] [-6 X (=5)]x6 |-6X][(-5)x%06]

For any three integers a, b and c,
(at+b)+c=a+(b+c¢)

For any three integers a, b and c,
(axb)yxe=ax(bxc)

.~ Integers are associative under additon and multiplication.

Subtraction Division
Statement 1| Statement 2| Conclusion Statement 1 |Statement 2 |[Conclusion
(-6-3)-2 -6-(3-2) (-6-3)-2 (-18+6)+3 |-18+(6+3) |[(-6+3)=2#-6+(3%2)
=-9-2 =-6-1 £-60-(3-2) =-3+3 =-18+2
=-11 =-7 =-1 =9

[3- (95

3-[9 -9

In general, for any three integers a, b and c,
(a-b)—-c#a—-(b-0¢)

In general, for any three integers a, b and c,
(a+b)+cza+(b+c¢)

.~ Integers are not associative under subtraction and division.
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iv) Identity property:

Addition Multiplication
3+ =3 3x1=3
0+(=3)=___ X (=3)=-3
2+ =2 —2x__ =-2
_ +5=5 _ x5=5
6+ =6 —6x___=-6
For any integera,a+0=0+a=a For any integera,ax 1=1xa=a
.. Zero is the additive identity . 1 is multiplicative identity .

v) Additive inverse property :
What should be added to —3 to get additive identity 0?
Observe the following, 4+ (—4) =0
(-5+5 =
(-6)+ =0
In each pair given above, one integer is called the additive inverse of the other integer.
For any integer ‘a’, there exists an integer (—a) such that a + (-a) = (—a) +a = 0.
Both the integers a and —a are called ‘additive inverse’ of each other.
We get additive inverse of an integer a when we multiply (-1) to a.
Example 7 : Find the additive inverses of (+2) and (-3).
Additive inverse of +2 = — (+2) = -2.
Additive inverse of -3 =—(-3) =+ 3.

ﬁm Ched‘ Your [ Write the additive inverses of 5, -8, 1 and 0 ]
3 Progress

@ Let’s think

s

Solution :

What should be multiplied by 6 to get multiplicative identity 1?
[s it exist in integers?

vi) Distributive law :
Let us take three integers —2, 1 and 3,
i) 2x1+3)=[-2)x1]+][(-2)*x 3]
2 x4=-2+(-06)
-8=-8
Let us take three integers —1, 3 and -5,
i) 1% [3+(5)] = (1) x 3] +[1) x -5)]
1 % (-2) =3+ (+5)
2=2
You will find that in each case, the left-hand side is equal to the right-hand side.

[ For any integers a, bandc,ax (b+c)=axb+axc ]

Thus, multiplication distributes over addition of integers.

VII Class Mathematics @

Integers



iv) SEHD G :

Sogedo Heesedo

3+ =3 3x1=3
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DS, g Domgen HoSedEm P Heesedin Derr To5a0sn FBIeaw.
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Verify -3 x [ (4) — 2] =[(-3) x (-4)] — [(-3) x 2]. Is multiplication

@’ Let’s think o . . : :
: distribute over subtraction of integers? Write your conclusion.

QD

N

Let us see multiplication of two or more negative numbers.
Observe the following :

-hHxEhH=+1

D) x (=) x(=1)=-1

D) xEDx (D) x () =+1

D xED)xED)x () x(-1)=-1

This means if negative integer multiplied even number of times, the product is positive integer.

If negative integer multiplied odd number of times, the product is negative integer.

Example 8 : Multiply the following using associative law.

i) 25x(4)x2x (-8 i) (-20) x (2) x (-5)x 7

Solution : 1) 25X (4)x2x(-8)=[-25x(4)] x2x(-8)

=[100 x 2] x (—8)=200 x (—8)=-1600
i) (-20) X (2) X (5) x 7=(20) X [(-2) X (-5)] x 7
=[(-20) x 10] x 7=-200 x 7 =-1400

Example 9 : Are (—42) x (=7) and (—7) x (—42) equal? Write the law.

Solution : (—42) x (-7)=+294

(=7) x (—42) =+294
S (42) x (7)) =(-7) x (-42)
It is multiplicative commutative law.

Example 10 : Simplify 26 x (—48) + (—48) x (—36) using suitable laws.

Solution : 26 X (—48) + (—48) x (-36) = (-48) x 26+ (—48) x (-36) (Commutative law)
= (—48) x [26+ (-36)] (Distributive law)
= (—48) x (-10)
=480

1. Identify the laws in the following statements :

) 3+5=5+(-3) i) 2x1=1x(2)==2
i) [(-5) x2)] x3=(=5) x[(2x3)] iv) 18 x [7+(=3)]=[18 x 7] +[18 x (-3)]
V) —5x6=-30 vi) -3+0=0+(-3)=-3
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B3X[(4)-2]=[(3) x (4)] = [(-3) x 2] 36Lm&Sm.
SFegRomgen JEeREN P HeasPEEn D TgehEntd FPBIPSEr?
DB DX HBEDo?
B0 B wosEoE @éa&?é 200es DOgY 083850 HB0D) BendoBomedn.
800 ©HBES HBE oM.
D) xEH)=+1
D xED)x () =-1
EFHxED)xED)x(ED)=+1
ED X ED X ED x (=) x (1) =-1
2 & 5889003, MBS awes o‘éﬁg Sogge Jogy $8ogy waws J"éogéx
JntS) a‘é)”g Sogy @iti. N HBoDS awes o‘@vg Sogge Sogy i) Sogy o &
R0 awe JPY $ogy eI,
65300 8: (808 A JieSE TegEegrdorr B osn.
i) 25x(4)x2x (-8 i) (20) x (2)x(-5)x7
DHD: i) 25X (4)x2x(-8)=[-25x%x(-4)] x2x(-8)
=1100 x 2] x (—-8)=200 x (—8)=-1600
i) (-20) X (-2) X (-5) x 7=(-20) X [(-2) X (-5)] x 7
=[(-20) x 10] x 7=-200 x 7 =-1400
&WesR6R 9 (-42) X (=7) Hdck (=7) X (-42) JEr$Lr? 38 @ TogehEn?
DD : (-42) x (-7) =+ 294
(=7) x (-42) =+ 294
S (-42) X (=7) =(=T7) x (-42)
0 Kesed DD (?’é)éegoéé) g0,
&3R50 101 26 X (-48) + (-48) X (-36) 5 A% IogEsreBHETACD Krd)E0oimn.
DD : 26 X (-48) + (-48) x (-36) =(-48) X 26 + (-48) X (-36) (DA% U‘go‘ﬁaéﬁaa)
= (-48) X [26+ (-36)] (Dawit To5cHim)
= (-48) x (-10)
=480

*)%"3(«9@560 -1.3 %

1. 80d &t &) 650!3@263 HBo0) Techod.

i) —3+5=5+(-3) i) 2x1=1x(2)==2
i) [(-5) x2)] x3=(=5) x[(2 x3)] iv) 18 x[7+(=3)]=[18 x 7] +[18 x (-3)]
V) —5x6=-30 vi) 3+0=0+(=3)=-3
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2. What will be the sign of the product of the following :
1) 24 times of negative integer. i1) 35 times of negative integer.

3. Write the numbers in the blanks by using appropriate law.

i)y 3+__ =3 i) 2x(3)=(3)x___
iy 6+[3+(2)]=[6)+__ ]+ iv) 6x__ =6
V) Sx[0)+9]=__ x(O)+Sx__

4. State true or false. Give the reasons.
i) 2 is the multiplicative identity of —2.
i1) Integers are commutative under subtraction.
iii) For any two integersaandb,axb=b xa
iv) The division of integer by zero is not defined.
v) 6+ (—6)=(—6) + 6 = 0 indicates additive identity property.
5. Simplify the following using suitable laws.
i) —11 x(=25) x (-4) i) 3 x(-18)+3 x(-32)
6. Are the integers are associative under subtraction? Explain by an example.
7. Verify [(=5) x 2)] x 3 =(=5) x [(2 x 3)]
1.4 BODMAS Rule :
Salma madam gave following problem to her students.
Find the value of 2 + 3 x 4
Two students Sarayu and Sanvi solved the problem in the following way.

Sarayu Sanvi

) 24+3x4=5x%x4=20 24+3x4=2+12=14 KO
Y
Who is correct?

To simplify arithmetic expressions, which involve various operations like brackets,
multiplication, subtraction, addition, etc., a particular sequence of operations has to be followed.

In the above problem Sanvi is correct because in arithmetic Simplification of
N . g . .. numerical expression
operations, multiplication should be done first before addition

Brackets

The hierarchy of arithmetic operations to be followed is
given by a rule called BODMAS rule.

To simplify an arithmetic expressions, we should perform
the operation in order as shown in figure. After brackets O in
the BODMAS rule that stands for ‘of” which means ——

multiplication. After O, the next operation is D it stands for
division. This is followed by M which stands for m

multiplication. After multiplication, A that stands for addition

Vinculum

() Simple Bracket

Addltlon
will be performed. Then, S meant for subtraction is performed.

VII Class Mathematics Integers



No

8od éoéﬁ@g@é’s e%aé:o D) éog (0% Teahod.

1) 24 ewes Kyg Sogge e;a(gzﬁaa ii) 35 emes Kyg Sogge 0835633
3. 808 grde Lo 38K Kyg Dogged SRS TgAre errdorr s3PBoHEn.
i) 3+ =3 i1) 2x(3)=(3)x_
i) -6+[3+2)]=[-6)+___ 1+ iv) -6x  =-6
V) SX[(0)+9]=__ x(0)+5x__

4. 80b armgen J&Er? ©dEir? sederey Bens)m.
) 2 GwE) Heesed SE)Srodsm -2.
i) g Somgen LgRBedEm Gapy HIHAH Togahsn FOJom.
iii) a Bk ben VI Both FrY Boggen @owd axb=b xa.
iv) Knm&é's ?’.ygéoaaée Culatee RV e Aot talata VY
V) 6+ (=6)=(-6) + 6 = 0 0530 JoSed &) FHX0H Do,
5. 80 arB SRS TegoSremBn@rAod K 1580,
1) =11 x(=25) x (-4) i) 3 x(=18)+3 x(-32)
SO SIRUCENS IV IEVELR N é@)i&é DPSE oy FEFAT? GTesrEes TT° DHB0DHE.
[(-5) x 2)] x 3 =(=5) x [(2 x 3)] {0&r0.
1.4 BODMAS Q¢5%55»
&3 @mééé)@éa deomy o 8od B0 I,
2 +3 X 4 Sw¥) oo EXiosn?
2 D5 SEchn Bk B @ atgéa 8)@5663&» 808 JFore FHomed.
FSfefori) G

) 2+3x4=5x4=20 2+3x4=2+12=14 g

2 28BS DB TBD SEEEBRTND?

AVE BsPe @o8NBE HBaen ®ond Joedsn, Sogry SEPFOD
BB, Heasessim, gRisFssim HO @P@t}géﬁ Er8S oy
XEPRPoD e 50038 af EHSERS Ho8chos
TPBBArY) G0twod. P STRRERE® 3R KBS HLPERELN)08.
DoESTe ©08KBS HBIBHOE KodedHn ET) Swotd Heased
HBBH BASed.

©0BKBE HOBHOD Fo8 DTS B B DD
BODMAS Qc5s&m.

Bogrs DErIred $rEEB0NEER8LesNE® 58S Hiswre
B $58° HBBchesH FreBArY) sotwod. BODMASE®
;ose> (@78eT) (B), Bdoard ¢y ‘O 0058 ‘of (Freasedsm )i
BOCHBFWBNK. SHard D grNsBEtn, M feaseddn, A
HoZodsnd, S P8I0k BOSH BN, & (Eodns®
$B(BchHen P8 Basrd.

7% S6658 BBS0

=D




There are four types of brackets:

1. Vinculum: This is represented by a bar on the top of the numbers.

For example: 2 + 3 — 4 + 3. Here, the figures under the vinculum have to be calculated as
4 + 3 first and the ‘minus’ sign before 4 is applicable to 7. Thus, the given expression is
equal to 2 + 3 — 7 which is equal to 2.

2. Simple Bracket: This is represented by ()
3. Curly Bracket: This is represented by { }
4. Square Bracket: This is represented by [ ]

The brackets in an expression have to be opened in the order of vinculum, simple brackets,
curly brackets and square brackets, i.e., [{(—)}] to be opened from inside to outwards.

Within every bracket also we should follow order of BODMAS rule.
Example 11 : Simplify3x2+8 +4

Solution : 3x2+8+4 (Division)
=3x2+2 (Multiplication)
=6+2 (Addition)
=8

Simplify the following.
(i) 5x6-6 (i) 24+3x3-30 (iii))Sx5-5+5+5

Example 12 :Simplify 7x 6 -8 -4

Solution : Tx6-8—4 (Vinculum)
=7x6-4 (Multiplication)
=42 -4 (Subtraction)
=38

Example 13 :Simplify 18 + 64 =4 {26 — (14 —7-3)}

Solution : 18 +64 +4{26 - (14 -4)} (Vinculum)
=18 +64 +4{26-(14-4)} (Simple bracket)
=18+ 64 +-4{26 - 10} (Curly bracket)
=18+64 +4 {16} (Of)
=18 + 64 + 64 (Division)
=18+1 (Addition)
=19
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(e°Bén TPenid EsPenrT GotrPon.

1 Qoo (@5 @ B Boggep A8 sosKo aroe Krdasm.
et 2 + 3 — 4 + 3. aB)E Do (@78 8ol &) 4 + 3 D ke B8oTed. el 4
SooH DY) ewee HE 7 BH D80, HS BN Dogrg DY Jend 2 + 3 - TH
DEPSED. 38 -2 B JERSE ©HHoB.

2. Fgrdes (@85 BAD () & SO,

3. 86 (@2 6D { ) & “rdFsm.

4. JEHYEB @3S A [ ] & KredFsm.
Bogry BEmFe B 58nd® @BGH Dinwo @B, Frrde: (@B, 5§ @8, SHBE
(@885 [E5osme® 8 Bosrd. edre [{(—))] 0 S50 Hod e [ELdne® raTaird.

(58 (27885 S0t Erme BODMAS QcH50&m ardomed.
&wPER00 11: 3 X 2 + 8 + 4 & j8B0H 5.

PHD 3x2+8+4 (g8 8550)
=3%x2+2 (FeaseEsm)
=6+2 (KoBedsm)

=3
S D HH1DD
LB seniast { o8 800w }

(i) 5x6-6 (ii) 24+3x3-30 (iii))5x5-5+5+5

&wPER0m 12: 7 x 6 — 8 — 4 S8 j860:Hin

LD : Tx6-8—-4 (Dpe0)
=7x6-4 (Hoease8sm)
=42 -4 (S5580550)
=38
&6 13: 18 + 64 + 4 (26— (14— 7 - 3)} éﬁé@éao&m
NHD 18+ 64 =4 {26 (14 -4)} (DSpe0)
=18+64+4{26-(14-4)} (JegrBes (e°8¢5)
=18+ 64 +4 {26 - 10} (86 (e°8e5)
=18+ 64 -4 {16} (9%)
=18 + 64 - 64 (gPi355885m)
=18+1 (KoBeossm)
=19
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*>2{3( EXercise-14 >

1. Simplify the following:
1) 6x9-6+3 i) 12+4-8+5
i) 80-56+8x%x9 iv) 15+5+17-30
v) 8+8-8x8+8
2. Simplify the following:
i) 8x3-13-7 i) {12-14-8+7}-15
i) 16 - (4+18+6-7-5)%x5 iv) {6of145+(3+2)} +2-40f20
v) 25+ [14-18+{120of 5- (-4 +14)}]

3. Identify the true statements.

) 48+6-4=24 i) -18+12+3=-14
i) -11+3x7=-56 iv) 2020+20-100=1
4. Fill the blanks with +, —, X, + to make the statement true.
) 9_3_6=-3 i) -6__12__6=-4 i) -15_3__6=-30

Absolute value :

Look at the picture, at what level does the > = 30m
ship sails on the sea? '

How can we represent the height of the 20m
temple using integer? How can we represent 15m
the depth of the fish from the sea level using
integer?

Though they represent with different ]
integers, their distance from the sea level is same. [
In this case we need absolute value. '

Numerical value of an integer without
considering it’s sign is the absolute value of
that integer.

The absolute value of a number is always
non negative. Absolute value of a is denoted by [

| a |. Read it as modulus of a. - il -
Examples: i) [-50|=50 ii) [60|=60 ii)) |-701|=701 iv) [0]=0
v) If x> 5, then [x — 5| =x—5 (why?)  vi) Ifx<5, then |x—5|=5—x (why?)
So, we can generalise,
If x>0, then | x| =x
If x <0, then | x | = —x (why?)
If x=0, then|x|=0
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9’%3[@@)36:60 -1.4 _ ’
1. 808 B ¥rf JEboHEm.
i) 6x9-6+3 i) 12+4-8+5
iii) 80-56+8x9 iv) 15+5+17-30
V) 8+8-8x8+8
2. 8ob B B y8BoHsw.
i) 8x3-13-7 i) {12-T4-8+7}-15
iii) 16-(4+18+6-7-5)x5 iv) {60f145+(3+2)}+2-40f20
V) 25+ ([14-18+ {120f5— (-4 + 14)}]
3. 808 &S® J&; arsed HBoWHEM.
i) 48+6-4=24 i) -18+12+3=-14
iii) —114+3x7=-56 iv) 2020 +20-100=1
4. 808 seEygen 26&%653(335 DL dod +, —, X, + 08 HPooHM.
i) 9_3_6=-3 i) 6_12__6=-4 iii) -15_3_6=-30

DS Soreeygton:
e300 K350, B0 H0S0X00E dod 30m
DHSP 615 (HOTDKB? 8
DL DB SDBBOIH Ho& BarecHm )
Q&K g BoagE® der KrdFEW? 20m
D50 BBSEO5D Kod TH BB Sk Vo] 15m
Soag&® der JrdFEw? T
2 Botd I 3 rY Bogged® Krdods)ds
DE0(B EHBBO5D $H08 9 BETE BrEsne® &), |4
Berod 60(50@3@68 ESISEVES oS SRS T IS oS Vel
af &pY Hopny) Howsy Deod (@R Hkd [§
$8Ke38%8 &% om)d T &wé& DB 5::°e>§5»
V0T, w
2.8 Kogyy Gho) DB Soregn dYREr Serdso =
So%. 2 G, H83% SaregEni [a] &° Koedesn. HAY
a &) 3706\35@5 @ SLoHTro.

e i) |-50]=50 i) [60|=60 i) |-701|=701 iv) [0]=0
V) x> 5 0owd, x—5|=x -5 (o ?) vi) x <5 o, [x—5=5-x (oHE?)
HK HAY Hdo (8od dFore @wée%é@o:ﬁéiﬁ%}
x> 0ol |x|=x
X <0 oand | x| =—x (0B ?)

x=0ead |x]|=0
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' Let’s %J [If | x | = 15 then what will be the value of x? Discuss j
Explore 1

)
%z(fe.vnit Exercise [J6&

Calculate the following.

i) 8x(-1) i) (-2)x 175 i)  (=3) x (—40) iv) (-24) x (-7)
v) (-7)+(1D vi) (-12) + (+6) vii) (-49) = (-7) viii)  (+63) +(-9)
Replace the blank with an integer to make it a true statement.

) (“Hx_____ =21 i) 7x__ =-42

i) _ x(=9)=-72 iv) _ x(-11)=132

v) (-25) =+ =1 vi) 42)+___=-6

vil) = (-15)=6 vii) = (-9) =16

Write all the possible pairs of integers that give a product of —50.

Sankar, a fruit vendor sells 100kg of oranges and 75 kg of
pomegranates. If he makes a profit of I11 per one kg of
pomegranates and loss of X8 per one kg oranges, what will be his
overall profit or loss?

Bhargavi lost 5700 calories in the month of June using yoga. If the
calory loss is uniform, calculate the loss of calories per day?

Simplify 625 x (-35) + 625 x 30 using suitable law.
Simplify the following using BODMAS.

i) 12-36+3 i) O6x(-7)+(-3)+3 i) 38 —{35-(36-34-37)}
Write the absolute values of following numbers.

i) =700 ii) 150 i) —150 iv) =35
v) If p <10, then [p —10| vi) Ify>7, then |7 —y]|

Points to Remember

The collection of natural numbers (1,2,3,4,5 ...) zero(0) and negative
numbers (-1, -2, -3, -4, -5 ...) are integers.

The product of two positive integers (two negative integers) is positive
integer.

Xiu4ayz2

The product of one positive integer and one negative integer is negative integer.
The quotient of two positive integers (or two negative integers) is positive.
The quotient of one positive integer and one negative integer is negative.
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%J [ | x| =15 eond x Gn¥) Dend HHH00B? $B)osod. ]

e%@(_” )

1. 808 @8 6%&01‘535633.

i) 8x(-1) i) (-2)x 175 iii) (-3) x (-40) iv) (-24) x (-7)

v) (-7)+(-1) vi) (-12) = (+6) vii) (-49) = (-7) viii)  (+63) = (-9)
2. 80b armgen ée‘égﬁacﬁ)é DSBS Frderds Kyg 260&)5058 eBoHRm.

) (Hx___ =21 i) 7x___ =-42

i) __ x(=9)=-72 iv) __ x(-11)=132

v) (-25)+ =1 vi) 42)+__=-6

vi) _ +(-15)=6 vil) = (-9) =16

@a{gaﬁw -50 @653?3 Q& Sore 53@2650& Kgyg Dogge eden TPOH0A.

4. Doy T5ard Fo8d, 100 &.(rv. EHer Dok, 75 8.(re. ey Dok
OXH. @8 &8 8. oKy Hog P 11 erery, a8 8.1
Eoor Hog P I8 $aPpR) Fobd IwEio o ©EI8 Jod orekn
Boe SHEw?

5. &rgd 2mS S BrK oo 5700 Bobod é@owéa. Bobe e‘éﬁ())tﬁ@
Rore 9%, J0&® Slerard o700 Bode SrhKe Jod?

6. 625 x (=35) + 625 x 305 SAS TAPOHITRAD B JEBoH.
7. BODMAS & &3@eR0d {r§ 8805um.
i) 12-36=3 i) 6x(-7)+(-3)+3 iii)) 38-{35-(36-34-37)}
8 8ob Dogged HEH ey Densdidy BF°m.
iy 700 ii) 150 iii) —150 iv) -35
V) p<10ewms, [p-10| vi) y> 7 0o, |7 -]

o=

o Xires Dogygen (1,2,3,4,5 ...), oK) (0) Hdcso Loes Dogged (-1, -2, -3,
-4, -5 % IR ?/.g)vg:@oaogw 0TS,
3ot 83 Kgyg Sogge St ot awes ?’.yg Sogge e)e(gzﬁ» 28 83 ?’.gj°g Sogy.

o 2.8 835 Y éosp?széo 220069 ?’.gj°g 60&53 ™S S awoes Kgyg éospegzéo 853 ?’.gj°g
éospg%s KBoDS 0%3533 200083 ?’.gj°g éozp?g )00,

o 2885 ?’.g)ﬁg éosp?széo B8 655 Kgyg éosp?gag Soe o8 eawes ?’.gj°g éospegzéa
SoB°E eaes Kgyg éospéés PA0DD P a8 BD éosp?g.

o 2.8 83 Y éosp?széo 220065 ?’.gj°g 60&53 ™S Soe awoes Kgyg éospegzéo 853 ?’.gj°g
éospg%s e;ﬂ%o&?é FPEHOO 208 Kgyg éogp?g HH06.
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Properties of Integers
Operations
Property Addition Subtraction Multiplication Division
Name Ifa.b.ce Z If a, b, ¢ are non-
Zero 1ntegers
Closure atbeZ a-beZ axXxbeZ a+b€& 7
Commutative atb=b+a a—-bxb-a aXb=bxXa a+b#b+a
L (a+tb)+c (a—b)—c (aXb)Xc (a+b)+c
Associative —a+(b+c) £ a—(b—c) =ax (b X c) za+(b+o)
. +0= . = .
Identity 3 e Z Not applicable 311 i ; _ Z Not applicable
Distributive ax(b+c) ax(b-c) . .
—ab + ac ~ b — ac Not applicable Not applicable

e To simplify arithmetic expressions, we must follow the BODMAS rule (Brackets, Of,

Division, Multiplication, Addition, Subtraction).

e  The brackets in an expression have to be opened in the order of vinculum, simple brackets,
curly brackets and square brackets, i.e., [{(—)}] to be opened from inside to outwards.

e  Numerical value of an integer without considering its sign is the absolute value of that
integer. Absolute value never be negative.

5 s

Reasoning|
Corner |

Number Series - 1

A number series can be considered as a collection of numbers in which all the terms are

formed according to some particular rule or all the terms follow a particular pattern. The relation

of any term to its proceeding term will be same throughout the series. we have to find out the

rule in which the terms of the series areselected and depending on that rule we have to find out

the missing number.

Some of the series can be in the following types.

1.  Prime Series : In which the terms are the prime numbers in order.

Ex(i): 2,3,5,7, 11,13, .

Here the terms of the series are the prime numbers in order. The Prime number after 13 is 17.

So, the answer is 17.

Ex (ii): 2,5, 11,17.23, .

This series is by taking the alternative Prime numbers, after 23 the prime numbers are 29

and 31. So, the answer is 31.
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a’;rg Jogge C,Sc‘ge:o

Ho8odhen
SISESS B doBeo SISSISEISTS) heasedo Tt TeT)
a, b, c e ErRess
s a,b,ce Z e éosp?geé
BoRs S atbe Z a-beZ axbeZ a+be7Z
DE0BL Te5a50 atb=b+a a—-b=b-a aXb=bXa a+b#b=+a
®
v (a+b)+c (a—b)—c (aXb)XC (a+b)+c
VPG 5o =a+(b+c) =a—(b-2c¢) =a X (b Xc) za=+(b=oc)
at0=a x 1=
B By 0taca 5005 Ixa—a 5805
ax(b+c) ax(b-c)
Dt Ty — b+ ac ab - ac $803 5603

o8BS HOBADO PG VPO BLrY) BOD JcHiHa BODMAS dabhdokn. (e°8e),
@D, gPRIEELD, Heasesdn, Podedsn, S5BOB).

Sogry “ErRre K JE8es @Bk Dinwo @BES, Feedn @SS, 88 @3S, SEHIE
(@3¢5, (B0 r8Rsrd. el [{(—))] 0 SHD%08 acherd EHsne® FroBcsrd.

2.8 ?/.g)vg dogyg cﬁwé& Qogry Dend (@ D5 HONED 8 &8 %o ) T cﬁoaé& DB
$07°e5350 OP®. 2.8 éosp?g cﬁwégy DE S07°e5350 BISEONab &wé&éo %0,

LORY
~

@5 fegaio

~0am; | Seaen - 1
2.8 (D88 A Sue (DB 008 wrrdorr dBES bogge HETFEED Hogrg (Beven
DBHBOTHR). 2.8 DS TR ootk HeSSOHD &g Soogio D DBore ¢ost o (3B &5
o) Jwro iy 98 JPorr ok, Do (BBS Hwren O Jahdo S0 DG
0P, & JoHHo erdorr HddH DH éozpeg:é) 0P,

Q) Ssee (Besven 803 BRTZO0.

1L

Be°S Soggen L_%s%: 2058 (Heed dogygen Eos® sos.

e (): 2,3,5,7 11,13 .

& (3BS® &% Hed Doggen aInom. 13 Soxd S8 (©deed Sogg 17.
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2. Addition Series : Each number in the series obtained by adding a specific number or series

of numbers to previous number.
Exi) 7,10, 13,16, 19,22,
So, the answer is 22 + 3 =25.

Exii) 10, 14,19, 25, 32,

10, 13, 16, 19, 22,
(AL

+3 +3 +3 +3 +3

10, 14,19, 25,32,
(\WAVAVAY,

+4 45 +6 +7

So, the answer is 32 + 8 =40

Exiii) 5,7, 10, 15,22, 5, 7. 10,

22,

\VAVAVAWY]

+2 43 45
Each number in the series obtained by adding consecutive primes. So, the answer is 22 + 11 = 33.

+7

3. Fibonacci Series: Every third number can be the sum of the preceding two numbers.

Ex1i)3,5,8,13,21,

Here starting from third number,
3+5=8, 5+8=13,
Exii) 6, 10, 16, 26,42,

Here starting from third number, 6 + 10 =16, 10 + 16 =26, 16 + 26 =42, So, the answer is

26 +42 =68
Practice problems.
1) 12,19,26,33,40,47, a) 57 b) 54 c) 52 d) 50
2) 2,13,24,35,46,57, a) 65 b) 67 c) 68 d)y 72
3) 61,67,71,73,79, a) 89 b) 87 c) 85 d) 83
4) 3,7,13,21,31, a) 43 b) 48 c) 5l d) 53
5) 8,12,20,32,52,84, a) 111 b) 126 c) 136 d) 174
6) 23,28,38,53,73,98, a) 121 b) 128 c) 135 d) 146
7) 101,97,89,83,79,73,71,  a) 6l b) 65 c) 66 d) 67
8) 4,7,11,18,29,47, a) 67 b) 76 c) 84 d) 92
9) 76,187,298, 409,520, a) 631 b) 656 c) 701 d) 724
10) 0,2,5,10,17,28,41, a) 50 b) 53 c) 57 d) 58
11) 36, 45,53,60,66,71, a) 84 b) 78 c) 75 d) 73
12) 0,15, 45,90, 150,225, a) 295 b) 300 c) 315 d) 360
13) 18,23,25,30,32,37, a) 43 b) 41 c) 39 d) 38
14) 4,7,11,18,29,47, a) 71 b) 76 c) 77 d) 82
15) 12,18,21,27,30,36,39,  a) 43 b) 45 c) 49 d) 52
VII Class Mathematics Integers

8+ 13 =21, So, the answeris 13 +21 =34



2. Bodud (3B : & BB 90 Ko TR SwothH) BogrD e [&)E‘%é oy B (2B Beodre GO

&we (i) 7,10,13,16,19,22,,....
10, 13,16, 19, 22,

DN, Jdegredsn  =22+3 =25. WL

+3 +3 +3 +3 +3

aoe (ii): 10, 14, 19, 25, 32 ......
10, 14, 19, 25,32,
N5, HIPEHLn = 32+8 = 40 N et 4

+4 45 +6 +7

oo (iii): 5,7,10,15,22 ,....
5,7, 10, 15, 22,
(O AVAVA
+2 43 45 47

(98 éosp?g DB (HHed éogpegozéa Lendre 33603(‘3375326&@.8‘2@26, Bhrereddn =22 + 11 = 33.
3. 2558 @s%: B0t S50 008 (58 Dogyg TeQ FothHY) Botdh Hogge BXNTT SoLOKD.

awe (i): 3,5, 8, 13, 21 ,....

BEE HoreES Dogy L0008,

3+5=38, 5+8=13, 8+13=21, =03, Sdrepeddm =13 +21 =34
&we (ii): 6,10,16,26,42 ,....

BEE SorES dogy Sod,

6+10 =16, 10+16=26, 16+26=42, 5258, SSopedsdn =26 +42 = 68
Bhes @85 Sabod

Practice problems.

1) 12,19,26,33,40,47, a) 57 b) 54 c) 52 d) 50
2) 2,13,24,35,46,57, a) 65 b) 67 c) 68 d 72
3) 61,67,71,73,79, a) 89 b) 87 c) 85 d) 83
4) 3,7,13,21,31, a) 43 b) 48 c) Sl d) 53
5) 8,12,20,32,52,84, a) 111 b) 126 c) 136 d) 174
6) 23,28,38,53,73,98, a) 121 b) 128 c) 135 d) 146
7) 101,97,89,83,79,73,71,  a) 61 b) 65 c) 66 d) 67
8) 4,7,11,18,29,47, a) 67 b) 76 c) 84 d) 92
9) 76,187,298, 409, 520, a) 631 b) 656 c) 701 d) 724
10) 0,2,5,10,17,28,41, a) 50 b) 53 c) 57 d) 58
11) 36,45, 53,60, 66,71, a) 84 b) 78 c) 75 d)y 73
12) 0, 15,45, 90, 150,225, a) 295 b) 300 c) 315 d) 360
13) 18, 23,25,30,32,37, a) 43 b) 41 c) 39 d) 38
14) 4,7,11,18,29,47, a) 71 b) 76 c) 77 d) 82
15) 12,18,21,27,30,36,39,  a) 43 b) 45 c) 49 d) 52
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Chapter

FRACTIONS, DECIMALS
AND RATIONAL NUMBERS &%

Learning Outcomes
The learner is able to 2.0 Introduction
e solvethe multiplication and division of fractions in word 2.1 Multiplication and division of
problems. fractions in word problems

2.2 Multiplication of decimals

e usealgorithms to multiply and divide decimals.
2.3 Division of decimals

he rati .
e understand the rational numbers 5 4 Rafional mumbers

e represent the rational numbers on number line. 05 il s e i real

e differentiate fractions and rational numbers. \ numbers )

e solve problems related to daily life situations
involving rational numbers.

2.0 Introduction : L9K6E 7

We know that a part of the whole is a fraction. We have learnt different types of fractions, four
fundamental operations on fractions, decimal numbers, addition and subtraction of decimal numbers
in previous classes. There are several situations in our daily life, where we use fractions, decimals
and rational numbers. Some of the situations are shown in the following pictures :

Piece of pizza Digital weighing Machine Petrol Bunk Readings
Let us recall what you have
learnt previous classes. Here is a
picture containing fractions.
Identify and put a tick mark 6
on like fractions in the picture. 3

VII Class Mathematics Fractions, Decimals and Rational Numbers
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Example 1 :

1 2613

g , g g ? have the same denominator. So, they are like fractions.
7527

7 5 , g g have different denominators. So, they are unlike fractions.

Look at the following examples .

1 1
Raju used 3— litres of milk in the morning and 2 litres of milk in the evening to

2 2

prepare tea in his hotel. What was the total quanitity of milk he used?

Solution :  Milk used in the morning = 3% = %
. . . 1 5
Milk used in the evening = 25 ) l
Total quantity of milk he used in the hotet Z S = 7+5 = _12 = 6 litres
2 2 2 2
3 7
Example 2 : Subtract 5 from 3
. 7

Solution : 5 g (Are they like fractions? Why?)

% % have different denominators. So, they are unlike fractions.

we have to change them into like fractions.

LCMof2and 5 is 10.

7 _7Tx5_35 3_3x2_6

2 2x5 10 5 5x2 10

7.3.35 6 _35-6_2

2 5 10 10 10 10

) Z 3.2
2 5 10
Look at the following example.
. 3.2 52 1

Example 3 : Solve the following : 1) leg i) 25 +1§

VII Class Mathematics

Fractions, Decimals and Rational Numbers



12613 B850 EOAD B, © Herd §

— ==, JY0W. S, 28 BToyen.

5 5 5 5 0 v o &OD 83&) o) <;\QJO
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Bod &S ooPok.

1
SETER00 1: e 85 o & Scsrdd BoHmes GBaHo 3% deog re> 0t Fcholgo 25

65 Pen EHBPAOTRE. BB HBPA0DS IS0 e HBSTEO Jod ?

oSS : BEHO EHEPACDS Jew = 3L = L5
272

FOHOBO Fred SDDPAONDS Jren =

1.3
2 2
F5605° &HBrA0DD Iwdo ren =

3
BTV 2: % o0& g 30 H2F0Hod.

2
TUS_T+5 12
22T Ty T 600y

7 3
BD E—g (93 $e8 PINeP? HoHE?)

o0 YY) Sored EDAHTNOW. S°HI, @D erd HIne.

b

7
2

| W

30350 T Derd HIneore 3P0 G008
2 0835 5 © B.r.%.10

7 _T7x5_35 3_3x2_6

2 2x5 10 5 5%2 10
7.3.35 6 35-6_29

25 10 10 10 10
7329

2 5 10

Bod GrrseSed Kodotol.

3.2 .. 2 1
&T500 3: &3 (808 A FHO[O8. i) leg i) 2§+1§
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Solution :

_Xl_—éxz
g 475
2 18 6
2£412=2.2

) S3757373
8 5

__X_

376

_ 8X5 40 20 22

3><6

9 9

For multiplication of fractions, we simply multiply numerators and multiply denominators.
To divide one fraction by another fraction, we have to multiply first fraction with the reciprocal

of the second fraction.

[ ]
%Review Exercise S

1 511 23

19 99

1. Look at the fractions and fill them in the table 5 g E 2—5 ﬁ 70"

Proper Improper Convert improper fraction
fraction fraction into Mixed fraction
1 — _
2
— 3 =
3 3
2. Write the following fractions in ascending order .
351179 611975 L8741
V2222 D 57051010 36773
3. Solve the following .
3 7 5 7 1 1 1
. _+_ . _+_ .. 1___ . 4__3_
DA LR i) 8 5 ) 2 73
4.  Simplify the following .
1 5 2 15 .1 1 .2
' — i — — ii —X2— i 3—X2—
) 1 of 3 i) 2 of 3 iil) 157 v) 37545

VII Class Mathematics
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3 3 7 3x7 21
) SXlo=Ix—=—=—
4 475 4x5 20
. .21 8.6
i) 23757375
8

5 6 5
= —X— — J—
36 (5 Do) 1Heases K JSRee) 6)

8x5_40 _20 _ 2

“3x6 18 9 9
ARSI $HBOTP0E, 50 B 0ol HBROTPO BN & Soredn HBoed. a8 AN,

So88 5)26&058 gPAOTPO0E INSA I, 80665,)26&0 Do) Heesed DSEL08° 1HBoTPd) G0N0k,

[ d
=28 ghadgomio v
I 511 23 19 99

1. (808 YTk Hdobos SHdckn T8 éééééaﬁ)oéo&. T T Ty o To

Qo8 Pen Q8 PTe0 P
1 _ _
2
— 3 =
3 3
2. (808 dned 8% (EHo8® traHos.
351179 . 611197 5 L8715
2222 D 3700510010 w33
3. (Bod 8 FHosodk.
3 7 5 7 7 1 1 1
. _+_ .o _+_ .o 1___ . 4__3_
D3y AT i) 8§ 5 ) 2 73
4. (Bod B dr§sdosod.
1 5 2 15 1 1 .2
. - .o _ _ e —X2— . 3_><2_
i) 3 &t 1 S o ii) 2 &t 3 S So& i) 1 %7 iv) 323
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5. Solve the following :

12 2 9

L3 . 1 : 1
. 8+2— — 5—+2
1) 1 3 1) 7 1i1) - 1v) ST

2.1 Word problems of multiplication and division on fractions:
We come across in many daily life situations where we need to use fractions. Let us consider

some situations.

One day Chandu asked his mother for chapaties for dinner. She prepared 15 chapaties and

3 1
served 5 of chapaties to Chandu and his sister, 5 of chapaties to Chandu’s father. Can you

guess how many chapaties remained to Chandu’s mother?
Letus find.
Total number of chapaties =15

3 3
No. of chapaties served to Chandu and his sister = 5 of 15= §><15 =9

1 1
No. of chapaties served to Chandu’s father = 5 of 15= 3 x15=3

.. No. of chapaties remained to Chandu’s mother=15—-(9+3)=3

4
Example 4 : Inthe school out of 180 students, — of the students are boys. Find the number of girls

9
in the school?
Solution :  Number of students in the school = 180
4
Part of the boys in the school = 9

4 4
Number of boys = 9 of 180 = 9 x 180 =80
.. Number of girls =180—-80 =100

VII Class Mathematics Fractions, Decimals and Rational Numbers
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5 S50 98 ADS Sren = 15 - (9 + 3) = 3

4
SR 4 28 FETOS® 180 Hob Hrgd’ g & o dugiyen aresls @oni © FBSD

erOBe Doz EoRPH0&.
DD : oSt Dogie Sogg = 180

8 gro = —
erend griso 9

4 4
Sw&o 8)w°§68e3e3”s erend Dogyg = 180 & 5:5 So& = 5 x 180 =80

L ard8e éosp?g =180 - 80 =100
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1
Example 5 : Ifthe cost of 225 kg of apples (a box) in a whole sale market is¥1170, then find the

cost of Skgofapples.

1
Solution :  Costof 225 kg of apples =%1170

1

Cost of 1kg of apple =%1170 +22§
=X1170 + )
2

2
=%1170 X— =352
45

.. Cost of Skg of apples =15 x352=3260

‘2%( Exercise-2.1

3
1. InJagananna Gorumudda (MDM) scheme each student got 20 kg rice per day, find the weight of

the rice required for 60 students in a class per day.

2. Whatis a perimeter of a equilateral triangle, if each side of a triangle is 5 0 cm?

1
3. Suryacanwalk ? km in an hour. How much distance will be walk in 2 ) hours?

27
4  Ifthelength and breadth of a rectangular garden are Y m

and % m respectively, then find the area of the garden.

length

1
5  Gopal bought 3§kg of potatoes in the market. If he paid I84, then find the cost of 1kg of

l
potatoes.

1
6  Acartravelled 225 kmin 45 hours with uniform speed.

Find the distance travelled in 1 hour.

4
7. 1f24 students share 4§ kg of cake, then how much

cake does each one get?

L
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1
DBD : 225&@. o2& Hog o = T1170.
1
18.(v. o2& Hog Jo = 1170 + 225

=%1170 *ﬁ
= £

2
=% 1170 X— =352
45

o B8, e Do Io =5 xI52=3260

3
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1
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27
4. a8 5&5};5@36@51’6 &% KD HBS™ SEenyen SBIe 7231)

FWelovin % o o @ @ & GwE) BTPego SHPI0E.

length

1
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188%resme porrdode e K08,
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8.  Adrum contains 210 litres of water. How many
times does the boy get the water for watering

1
the plants with 3 5 litres of full bucket from the
drum?
2.2 Multiplication Decimals :

We have learnt about decimals, addition and subtraction of decimals in the previous class. Let us
review on these concepts and then learn multiplication and division of decimals in this class.

The fraction with denominators 10, 100, 1000, 10000, ... etc. are decimal fractions or decimal
numbers. The fraction % can be written as 0.1 in decimal form (read as zero point one). So, decimal
number is another way of expression of a fraction.

The place value chart can also be used to understand decimals.

Look at the table below and fill up the blank places.

Decimal Hundreds Tens Ones Tenths Hundredths Thousandths
1 1 1
Numbers (100) (10) 1) (Ej (ﬁj (m)
31.402 0 3 1 4 0 2
702.136 7 0 1 3 6
495.834 4 8 4
520.301 5 2 1
0 7 2 1 8 8

We can also write these decimal numbers in expanded form. Look at the following example from the
4 0 2 ]

table

31.402=30+1+—+—+——. i . 4
10 100 1000 Placevalueof41n31.4021sE

Similarly, we can write expand form to the remaining decimals.

Let us see how to add or subtract decimals. We have learnt that, the decimal numbers are written one
under the other with the decimal points lined up. Add or subtract as you would do to whole numbers,
then, place the decimal place in the result in line with the other decimal points.

) 356.24+65.08 i) 67.29-35.91

356.24 67.29
+ 65.08 —35.91
421.32 31.38
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Se 58208 Boged %o HYBes ErHoSt Err TP DD, é@é 300D BHS &Sy KoL od.
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4
10 100 T 1000 31.402 &° 4 o) TS Deod 10 ]
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Let us consider a daily life situation

Dheeraj of 7™ class went to the market with his father to
purchase a cloth for stitching of shirts. If 1.5 metre cloth is needed
to each shirt, then how much cloth is required for 3 shirts?

To find this, we need to understand multiplication of decimals.
There are many situations in real life where we need to multiply

decimal numbers.
Let us learn multiplication of decimals in 3 methods.

2.2.1 Multiplication of Decimal number with Whole number :
Method - 1: (Converting decimal in to a fraction) Method—2: (Multiply and put decimals)

3xX1.5 3%x1.5
_ 3><E Step 1 : Multiply whole numbers ignoring
10 decimals. 3 X 15 =45
45 Step 2 :  Then mark the decimal point to the
:E product from right most to left
=45 according to the number of decimal
: places in the given decimal. Here
Method - 3 : (Pictorial representation) only one decimal place is there.
3x1.5 S3X1.5=45

PELTT T TP
AL T

¢
-

1.5 1.5 1.5 4.5
Fig. 2.1 Fig. 2.2

10

Fig. 2.1. We know that repeated addition is multiplication. Hence in adding of three 1.5 decimals, we
get 4 whole and one 0.5 decimal part (Fig.2.2)

~3xX1.5=45

Example 6 : 1f one side of a square is 3.8 cm, then find its perimeter?

5
Each 1.5 decimal represents 1 whole and Stenths (—) parts. So, the shaded region shows 3 X 1.5 in

Solution :  Number of sides to a square = 4 A 38m B

Each side of a square is equal.

Side of a square =3.8 cm

.. Perimeter of a square = 4 Xside
=4x38=152cm C D
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Heo 2.1 Do 2.2

5
©8 1.5 83r0d0 1 HoIg 0o b K770 (EJ gerred SOA Hob. H00 2.1 88 3 X 1.5 1E

BHES (Foso SeHod. a’g)mézéaéé JoBedo MHesedo @l HdE Bend. @othHdy &S 1.5
BP0 BOHMT HDIH 4 Hrf grrren Hdam a8 0.5 $3°0d grrio ©nod. (Heo 2.2)

S3X1.5=45
W06 6 1 2.8 SHB0 Do) gheso 3. 820.&. wond, T zﬁ)é%g?e)éé)
BP0, A 38%0.5. B
DD BEGPAS ghere Koy = 4

SEYR0 EnE) (H8 gheazo Hkred0.

FEHB0 D) ghezo = 3.8 0. 8.

s SEBDO o) HepSed = 4 X gheso
= 4 x 3.8 = 15.2 R0.5%. C D
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kol Progress
Find the product:
1) 325x8 2) 94.62 x7 3) 109.761 x 31 4) 61 x2.39
2.2.2. Multiplication of decimal with 10, 100, 1000 ...

You may wonder, if you know what would happen, if a decimal number is multiplied by 10, 100,
1000...etc.

Let us consider the following multiplications. we can observe some patterns here.

> 2a183x10 =280 -8 e
SoIX ~ 71000 T

> 24183x100 = 2183100 =28 o .is3
HOIX ~ 71000 10 T

> 24183 x 1000 = 283 000 = 283 4igs
HOIX " 1000 T

If we multiply a decimal number by 10 then we shift the decimal point 1 place to the right in the
product. Eg : 12.56 x 10=125.6

If we multiply a decimal number by 100 then we shift the decimal point 2 places to the right in the
product Eg : 12.56 x 100 =1256.0 = 1256

If we multiply a decimal number by 1000 then we shift the decimal point 3 places to the right in the
product Eg : 12.56 X 1000 = 12560.0 = 12560

To multiply decimal numbers by 10, 100, 1000... just shift the decimal point
in the product as many places to the right, as number of zeroes after 1.

Example 7:Find i) 23927 x 10 ii) 5.305 x 100 iii) 23.1 x 1000

Solution : 1) 239.27 x 10 (number of zeroes in 10 is one. So, decimal point has to shift to one
place right in the product).

s 239.27 x 10 =2392.7
i)  5.305 x 100 =530.5
i) 23.1 x 1000 =23100.0

=23100
’?r Check Your 1) Find 27.35x 10
kool Progress
- 27.35 x 100
27.35 x 1000

2) Find the values of the following .
i) 26.59x10 i) 206.5x100 iii)  206.5 x 1000 iv) 10.001 x 1000
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ﬁ_ D HH1D
LGl 3ens®

ea:;&)&é:ﬁ:ﬁ:éo&:

1) 32.5x8 2) 94.62 x7 3) 109.761 x 31 4) 61 x2.39
2.2.2. 10, 100, 1000 3o &S Swrome heasdo:

2.8 $a°0d Soggd 10, 100, 1000, ... InEBS BE° HBoSDEIND M eBrHEHOE B9
s8Bgorr DR,

& (800 easeoey 5’36%@0‘;0. BB Hdo &) ©HdBe 0‘66%@01252653‘)53.

> 1s3x10 =800 I8 e
oI X ~ 1000 100 ¢

> 2a183x 100 = 2183000 = 2133 s
oI X ~ 1000 T 10 T

> 24183 x 1000 = 2183 00 = 24183 4igs
HOIX T 1000 T

&53°08 Koggd 108° HBoDIY, Hdo aeod Do) a8 igmé'\)& HEIDHH SedIo.
ewe: 12.56 X 10 = 125.6

53208 Soggd 1008° 10B0DIY%, BE3°0F Dothsd 2 3;5%3263 HE IHB SedJo.

e : 12.56 X 100 = 1256.0 = 1256

2.8 308 Doggd 10008° BN, HJ0 BB0F Dothsd Hetd S;me;:éa HE IDH
Sedeo. ewe: 12.56 x 1000 = 12560.0 = 12560

$3°0d50ae010, 100, 1000,.... ISBS TBE HBomrw0d 1 SHhard KD
‘éoa;egé) PSEVOLIN] 26033563 %3208 Do) BRI drdJ0.

GWedet 7: 1) 239.27 x 10 ii) 5.305 x 100 1iii) 23.1 X 1000 o 8H0f°508.
BD : ) 239.27 x 10 (10 &* DT Dogy = 1. ©0thHdg, $3°0F HotHHD HEJHD &8
ﬁ;m?&% S8 BoHhathEod)
s 23927 x 10=2392.7
i) 5.305 % 100
- 5.305 x 100 = 530.5
m 23.1x 1000
s 23.1 x 1000 =23100.0
=23100

§r> ﬂ’éﬁ‘e’m 1) 2735x10
3 38’
' 2735 x 100
2735 x 1000 0 SHFS08.

2. (800 dendeod EHOPI08.
i) 2659x10 i) 206.5 %100 iii)  206.5x 1000 iv) 10.001 x 1000

75 S 1iB&SHD DN, HI0TN HOGIN BEBHBOD Hoaen



2.2.3. Multiplication of two decimal numbers:
Let us find multiplication of any to decimals. Eg. 0.4 x 0.3
Method 1:  (Converting decimal into a fraction)

4 3  4x3 12

040377070 " 1ox10 100
5 04x03=0.12
Method 2 :  (Multiply and put decimals)
0.4x0.3

0.4 (<« 1ldecimal place)
x 0.3 (¢« ldecimal place)
Step 1 : Multiply whole numbers ignoring decimal points. 4 x 3 =12

Step 2 : Mark the decimal point in the product from right most to left according to the total
number of decimal places of the given numbers. Here it is two.

Hence, 0.4 x 0.3 =0.12 («-2 decimal places)
Method 3:  (Pictorial representation)

0.4x0.3

Let us find the product pictorially in Fig 2.3 and 2.4.

0.3 0.12
Fig. 2.3 Fig. 2.4
4 3
Weknowthat04><03—ﬁ E (or) — of 0
o 4 3 12
Pictorially 0 of 0 100

We divide rectangle into ten equal parts and shade three parts out of it, to get (or) 0.3

(Fig.2.3). Again divide each of these three equal parts into ten equal parts horizontally and take four
from each of it.

4 3
Now, we get — of —(or)O3XO4

10
Since, there are 12 double shaded parts out of 100, they represent 0.12 (Fig.2.4).
5 04x0.3=0.12
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2.2.3 3ot B3P0z Hheasedo:
AST® BotH B0 B0E) 1HEeseB0 HB0D HiSo BeEromro. & 0.4 X 0.3

K8 1
@

(SzPoze) Yo Seyyso)
0.4 x0.3

R O N N
X002 10710 10x10 100

s 0.4x0.3=0.12

: (B0, B3°0F Do) 'a‘aéé DEB)

0.4 x 0.3
0.4 (¢« 1870 o)
x0.3 (18308 3;260)

A¥ardo 1: E30E DotHHedd Kaégoé)é'sé)om FeER0g50%0 HBoSE0. 4 X 3 =12
AP0 2: aéogeac‘é Qogge g éa"oéﬁsvo 0855 ©XrHesor HESDY HoD AEHJHD 30

o) MHBosok. aé&d BotH Brozeen (1+1) eaxom.

205 0.4 x 0.3 = 0.12 («2 é@o%@;aﬁw)

(et HEB)

0.4 x 0.3

H&0 2.3 O 2.4 o 0.4, 0.3 © epd) BHDOS® SP&LY EHFromTo.

N

0.3 0.12
Héo 2.3 Heo 2.4

4 3 3 4
0.4 x03=—X— (So») 0 &t 0 2 B Bend.

10 10
3 4 12
DEHBore E &° E —m

3
Hdo 5?»:5@5)6@"&)& DG VXS grreenrr DFBoweo DO 0 o) 0.3 oo 8L S

PIPed) BEDI0(H802. 3). & Kot HEPD errredd 8823 JHroBBorre HB JSTS grrrenre

4
R0, (B T Hr0D TeeniDH gerren — SEoTeo.

10

3 4
B, 03 0.3 X 0.4 (o) ™ & 1o %00,

100 grreens® 12 é,?ﬁa&&m 28 3% gerreTon 58, o 0.12 @"@K)(ﬁego S&eFeaw (H¢00

2.4).

5 04x03=0.12
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Example 8 : Bindu went to vegetable market with her mother to buy onions. If the cost of Onions is
%18.50 per kg, then find the cost of 3.5 kg of Onions. .
Solution :  Costof 1 kg Onions =%18.50 Step-1:Multiply whole numbers ignoring
Cost of 3.5 kg of Onions = 3.5 x ¥18.50 dec“nal535xh1850:6475?
. . Step-2: As there are total (1 +2)
1 1pl 2 1 pl . . )
(Idecimal place) (2 decimal places) 3 decimals, put decimal point after three
=64.750 digits from the right most to the product.
.. Cost of 3.5 kg of Onions =364.75 S0,3.5%18.50=064.750

- J

Example 9 : One day Karthik went to petrol bunk to fill
petrol in his car. If the cost of petrol i1s ¥83.21
per litre, then how much he has to pay to fill
the full tank with 36.2 litres?

Solution :  Costof 1 litre petrol =%83.21
Cost of 36.2 litre petrol =36.2 x%¥83.21
=33012.202
.. Cost 0f'36.2 litres of petrol =%3012.20 (rounded to two decimals). (Why?)

The number of decimal digits in the product of any two decimal numbers
is equal to the sum of decimal digits that are multiplied.

i<l Check Your
L
= Progress

[Find the product of the following.

1) 69.2x25 i) 20.61 x3.09 iii) 658.321 x43.2 iv) 206.005 x 0.07

Here is an activity to multiply two decimals using grid. Cardboard,
white chart paper, ruler, pencil, fevicol, sketch pens of different
colours are needed.

JE., %
A e R
0% o],
0

A Fig.1 B Fig.2 B Fig.3
1. Take a cardboard of convenient size and paste a white chart on it.

2. Make 10 x 10 grids on it and label the corners of the grid as A, B, C and D as shown in Fig.1
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STER0H 8: &Iy Fnien BoHeeds Hoh B35 SYS° LI Erdrrche ST IYob.
‘%Q‘%"Oﬁ)@ ale} 8% %18.50 6’:90333, 3.5 éé{s@am@ fé'sévéo-l: §308 HothHs® Somogo e'J‘éoor:P\

&alcHe Gog) 8 S0k, Srsonps oS0l
33526: 1 ééswéwe %Q@“Oﬁ)@ %8 =%18.50 35 X 1850 = 64750
3.5 BF(riine 6DFGhe $6 = 3.5 x T 18.50 |k Spki o droiga 1+ =S
¥ \ g8 oag)o;ééo &6 34 Db A5 FHS Swthd
(18008 pJ0) (2 B3°0F Jomren)| Fiwo §o38 drod Johiyid oo
= 64.750 3.5 x18.50 = 64.750

- J

" 3.5 8% rsne Qe 8 =3 64.75
&TPe00 9: &, B =808 85 B S Jodweds S
2085 Jgeth. S §8 (8 O ¥ 83.21
©onE, 36.2 @@Qé‘s HS éa"egog QodHEo B8H
@535 BN EFPS0E?

DD : 1 &8 es’S 58 = 783.21
36.2 D68 °S 8 = 36.2 x T 83.21
=% 3012.202

. 36.2 D68 S 58 = ¥ 3012.20 (Botd Brroendd 158 Bahadod). dotH?

Boid sarod Sogyond iHeBodSHS agoé’g Serod f?;av@ Sogy,
HBoSaids Sogpe Barod ‘gv‘ow Sogge IwgwVE Jerdo.

= F5)

8o oaJ;e)é) EoPS0k.
i) 69.2x2.5 ii) 20.61 x3.09 iii) 658.321 x43.2 iv) 206.005 x 0.07

(A& D5 D &HGPA0D Both BBe0T0D HEsPE0 WoHTe8 & HB5s. &
&0 B8 e} 335§, B Bord =G DHB, Ered, 1AYS, IS,
KA Borpe® 00 N0 ©BHB0 wHBoom.

D C D c D c
[ e

>

A Fig.1 B Fig.2 Fig.3

1. 3A% Fodod® a8 ©QBI0E)D EBE D B % @d8oBol.
2. 10 x 10 (AgS 5703 AaHod HBam H80-16° Sr20dd Digorr (AE @) dored A, B, C
385w D e MHBosol.

75 S 1iB&SHD DN, HI0TN HOGIN BEBHBOD Hoaen



3. Shade three horizontal strips using a sketch pen say, red colour starting from the bottom as shown
in Fig.2. The portion shaded in red colour (horizontal strips) represents 0 0.3
4. Shade four vertical strips using a sketch pen say, blue colour starting from right most corner as

shown in Fig.3. The portion shaded in blue colour (vertical strips) represents — 0 =04

12
5. InFig.3 portion shaded both in red and blue colours represents 100 - 0.12,

thus, 0.3 x 0.4 = 0.12

6. Repeat this activity by taking different numbers of horizontal and vertical strips to represent the
product of the pairs of decimals such as 0.5 x 0.6 and 0.2 x 0.8 etc. H £

[I am a decimal number, who is half of one fourth of 100. Who am I? ] “

s e

Let’s -J Observe the figure. Fill the blue boxes
' Explore % with suitable decimal numbers.

%E(Exercise-z.z Ko
1. Find the product of the following.
i) 234x6 i) 681.25x9 iii) 53.29x14 iv) 8x2.52 v) 25x2013
2.  Fill the blanks in the table.

Multiplications Product
36.21 x 10 362.1
23.104 x 100 O
624x 6240.0
%1000 21.05
9.234 x 100
1.3004 x 1300.4
. x10 59.001

3. Findthe product.
i) S5.1x81 i) 63.205x0.27 iii) 1.321x0.9 iv) 6.51 x0.99 v) 837.6 x0.006
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3. Koed 88 JXross Kaééexéa, H80-2 S° FPDS Bore AD BIHS 0D Y BoHS® &

3
B0H0&. & BAHa&S griso (@82 J5r0Ss éé@) E =03% @°é’§$c§§o H3e0d.

4. $H00-3 & 3105 dForr HA I Kod deo Sord ) DS SHAPA0D TPe0iDd Jensd a’séée;;éa

4
& B090&. Do Borh S RE BohadS grio (Dend) K)é@)) E =04% @°é’é€0(§§o He0d.

12
5. $80-3 &% 250 8w deo Sorbest 100 =0.12 3% (8550 S8&08.

s Jgore 0.3 x04=0.12
6. 0.5 % 0.6 0060 0.2 X 0.8 Ho& B30 280 080 Benn8irerd 882 Jdr0SE 2636%‘533
Qensd) éé@ B, Sé)é&éoaaéoéo EED &3 é@@é&& @Eémée)éo SoHod. H :
i

[ 3T Baod Sopgs. 1008 enli® SoHs® o Howrd. Fo 56H? ]

=%

Heo Ko JoHos.

Her0 K0QoSod. $AS B3P0S 6033503’ ’

*)2% 252,00 -

1. (Bod & 0P EoPS0k.
) 234x6 1) 681.25x9 i) 5329x14  iv) 8x252 v) 25x2.013
2. K;@é@s Do DoHod.

Heasedo Q0
36.21 x 10 362.1
23.104 x 100
624 x 6240.0
~x1000 21.05
9.234 x 100
1.3004 x 1300.4
%10 59.001

3. 085(;3& BI04,
1) 5.1x81 ii) 63.205%x0.27 i) 1.321x09 iv) 6.51x0.99 v) 837.6x0.006

75 S 1iB&SHD DN, HI0TN HOGIN BEBHBOD Hoaen



4. Rithesh reads a book for 2.5 hours everyday. If he reads the entire
book in a Week, then how many hours all together are required for
him read to the book?

5. Find the area of the rectangle whose length and breadth are 5.3cm,
2.7cmrespectively.

6. Ifthe cost of each cement bag is ¥326.50, then find the cost of 24 bags
of cement.

7.  Dharmika purchased chudidhar material of 1.40m at the rate
of T152.5per metre. Find the amount to be paid.

8. Ifapicture chart costs¥4.25. Amrutha wants to buy 16 charts to
make an album. How much money does she has to pay?

2.3 Division of Decimals :

Sujatha wants to decorate her class room with coloured paper strips
each of 2.25m length. If she has a coloured paper strip roll of 13.5m
length, how many pieces of paper strips of required length will she
get from the strip roll? Sujatha expresseditas 13.5 +2.25.

Hence, we have to understand how to divide decimal numbers. There are many situations in
real life where we need to divide decimal numbers.

2.3.1 Division of Decimal numbers by 10, 100, 1000, ... etc.
Let us observe the following patterns .

D) 2352102 25,10 235 1 _235x1 235, .,
P70 01 10710 10x10 100

235 100 235 1 235x1 235
+ = X = = =0.235
10 1 10 100 10x100 1000

2) 23.5+100=

235 1000 235 1 _ 235xl _ 235 _ o .o

10 1 10 1000 10x1000 10000
Like this, you may fill the following blanks .

3) 23.5+1000=

169.28 =10 = 16.928 525910 =
169.28 ~ 100 = 1.6928 525.9+ 100 =
169.28 = 1000 = 52591000 =

While dividing a decimal number by 10 or 100 or 1000 or ... the digits of
the number and the digits of quotient are same, but the decimal point in the
quotient shifts to the left by as many places as there are zeros after 1.

O . Check Your
3 Progress

Find the following.
i) 81.5+10 ii) 4901.2+100 iii) 7301.3 <1000 iv) 1.2+100
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4. B8R (KOs BotH)B Hotreartn 2.8 DYEPR BEHHET°D. &8 &80
&* & HHEoH @B Frorr SO, Ingo IR Kotren SHTE?

5. KD 500050 Iegyen HEOIT 5.3 0.8, H08AD 2.7 0.8 M &
Q. é?};ﬁé)é@’)o BwE) Fz°ego SIS0,

6. 2.8 205 R $B T326.50 wondS’ 24 eryHe 1o are 8 K
EFPS0.

7. gE DD DBBDS &, 8.8 D6 T152.5 TS 1.408.
oifen Dod. Y BT e SIS0’

8. ofysed B8R ST Boheedd 16 TR £57Pen Bored

©5H00B. &8 DG T $8 T4.25 ®and @B Do Eay)
BYoTrO) Gotnod?

2.3 53003 Doay® 2PNV O:

Doerd $5 S8K58 K6 2.25 . PEHY) Bord RS K)éé@e%s
©00880T0d :0%0e5%08. 13.5 &. LD Ko SoiHh shsee
‘@5 855 Ko e EOA eé&éngowé, @S_J &S 00D e A S0 Bord SPASH é@o:& 50501
Sodos® Tohrowm? B werd 13.5 + 2.25 e Hgo obd.

&3 QBore ez EQB0S Hrdo Garod dogge Fadateiele) 30‘57082326 é@?géa@a TP $HOLITPOW.
529, B o B3P0 Dogge ADFore grrstEo DSt Bendvdomro.

2.3.1 10, 100, 1000, .... 30535 =E8° Savod P FrrSHso.
808 @008 odo é@%&)wgo.

235 10_235 1 _235x1_235 _, .

= = —F—=—X—= =—=_4.
D235+ 10= 20" =70770 " Tox10 _ 100
5y 235+ 100 - 235 100 235 1 _ 235x1 _ 235 _ ..
) 23.5+ 10 1 10 100 10x100 1000
235 1000 235 1 235x1 235
3) 23.5+1000= + =" x = = =0.0235

10 1 10 1000 10x1000 10000
a8 DForrR ot Bod grdeid HrBoSHE).

169.28 + 10 = 16.928 525.9+10 =
169.28 + 100 = 1.6928 525.9+100 =
169.28 ~ 1000 = 525.9+1000 =

2,8 B3rod éogpegéa 10 Soe 100 Soe 1000 S ... ... o8&t gPAODIYD & 2603;)5
B ©o8en HBAW griidwo GnE) ©osen 2.8 DBorre soéraw. 29 1 S
A TN PHNAP O @g@@ AN FHB K08 NoHY) 2BHE0b.

) D HUBD
,E_ y Snins®

Bod T EFPS0.
1) 81.5+10 1) 4901.2+100 1ii) 7301.3+1000 iv) 1.2+100
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2.3.2 Division of Decimal numbers by whole numbers:

John dig a well of 4.8m in 3 hours. How much depth he digs in 1 hour on an average?

For this, we have to find 4.8 + 3.

Letus find 4.8 = 3 in 3 methods.
Method 1 : (Change decimal into fraction) Method 2 : (Divide and put decimal)
(1 decimal place) 4.8 +3
483 = 01 Step 1 : Divide whole number by ignoring

decimals. 48 +3=16
— ﬁx 1 (why?) Step2: Then mark the decimal point to the

10 3 quotient from right most to left
according to the number of decimal
= 16 =16 places in the given decimal.
10
~48+3=16
~48+-3=1.6

So, John digs in Thour=1.6m

Method 3 : (Pictorial representation)

483
/=== = = = \
1 1 1 1 Nemmm==
Fae I 1 1 1 o 11.6
1 ] 1 1
q | 1 1 1 # r===== =
A N S ——— | 11.6
I:I:I:I:I:I:I:III:I Fig.2.6 S,

Take four shaded units and eight parts from ten equal parts of Sth unit which represents 4.8 in
Fig.2.5. We have to divide these 4.8 into three equal groups. So, divide three units as one to each
group (Fig.2.6). Remaining fourth unit can’t be shared directly. Hence divide it into ten equal parts.
Now a total of 18 tenth parts are available to share among three equal groups. Divide and share six
tenth (0.6) parts to each group. Therefore 4.8 divides into 3 equal groups as each group has one unit
and six tenth parts which totally represents 1.6.

Hence 4.8 +3=1.6

Find the following :
i) 694+2 i) 5632+8 i) 6.5+4 iv) 108.7+5

2.3.3 Division of Decimal numbers by decimal numbers:

Srivalli is doing a part-time job at a milk dairy. One day she sold 32.5 litres of milk to the
customers. If she received ¥1641.25 from them, find the cost of 1 litre milk?

To find this, we need to find¥1641.25 +32.5
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2.3.2 PPUros°08’® HT0T PV FPIPHBVO :
P 3 ﬁoéa@j 4.8 f)aéaé e Bargeh. D¢ 1 KotoS® @&t Do S B3N eH?
205850 4.8 + 3 K EHRPTd.
b0 4.8 + 30 3 é(ééo@j SRR

B’ché’é 1: (é@o«sb&& e';);éclom épéz)éo) étg@ 2:  (gPA0D), &B0F DotH) 336%%63)
48 3 4.8 + 3 (1 &zrod S@f’éo)
4.8 + 3 = E_T BFS0 1: Bz208 DoHHS® HYooo BHowe
?’.g)vgéoa)ege)éa grhoSod. 48 + 3 =16
_ ﬁxl (DotH?) Dbardo 2 azéogaac‘g, B0BoS® Bz20d ﬁgv’e) Do
103 ' oSrheomr HEIH $H09 AEHBHH
_ 16 _ 16 53208 Do) HBoBSod?
10 s 48+3=1.6
~48+3=1.6

I, @S 1Koed® (B0 = 1.6

o“acg@ 3 (DersrH :;zg@)
4.8 + 3

N
|
|
|
|
|
|

4

T TN T TN T TN
1 1

- - - — - -

- — - == =

-
% ] 1
1 1
1 1
N\ o /N /N =

_—— = = ==

SET

Heo 2.7

- = = = =

- N r =N , -
—
[=)}

=

Do 2.6 N\ oo ===

=

H80 2.58° 5Dty RE Bohad ¢l Treorh chrdéiods K805 55 ahrdes $8 HH $Emed
grrres® AAWG grrrody Snsol. a8 chrde 10 SIS grrred (P80 H8rod. & 4.8 D
3070 DEPS grreenr™ DPFLoTRE) GoEN0H. WODIY, (D8 (TrPYB H505otd Qe &?é&éﬁ") T
$0508 (5830 2.6). 1ADD 2.8 cHESD K0b0 TP HoSBI0. 900N TP HB DARS grreenre
DeFBoos. B In&o 18 grrren e (Tred K HOHEES TR evotnerens® SINOW. (58
(DB e HES H0& grrre(0.6) TS Hotod. ©othdy 4.8 & 3 VIXS (e Dafesd
BHSHE, (H (TrHB 28 oD B0 e HEPSoH grrren 90Kk, HID 1.6 e D08,

©othde 4.8+ 3 = 1.6

ﬁ_ D HHBD Bod A EPIok.
(Y 3ns i) 6942 i) 56.32+8 i) 65+4 iv) 108.7+5

2.3.3 &30d Soggd $8° Szeod ‘;Gospeg%s PRSB0:
(859 P Ganb&® FF Ho 6650 TawHH0. a8t e 32.5 H&Y FodH ITFKTEHOE
@981)&26&.
SRV o 08 oD T1641.25 K e ééaéﬁ:é&érgoaaé, 1 Herd TP B85 EFPE08?
1 D6 o §8 EPSKo B85, b0 T1641.25 + 32.5 K E0fPard)d ©5d8o Hob.
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This is division of decimal number by decimal number. First let us learn through simple
example. 0.8+ 0.2 We can do it in three methods:

~

Method - 1 : (Change decimal into fraction) Method - 2 : (Divide and put decimals)
0.8+02 0802
Stepl:  Divisor (0.2) has one decimal point.so,
8§ 2 8 _10 multiply both with 10, then, the divisor
- E - E B E ? becomes a whole number.
=(0.8 x10) + (0.2 x 10)
84 —8+2
2 Step2: Now we can divide by 2.
8§+2=4 5 08+02=4

-

Method - 3 : (Pictorial representation)
0.8+0.2

02 02 02 02

0.8 0.8 ~0.8+0.2=4
Fig. 2.8 Fig. 2.9 Fig. 2.10
Eight from ten equal parts of a unit represents 0.8 in Fig.2.8. We have to divide 0.8 into
0.2 to each group (Fig.2.9). How many such equal groups can formed? Yes, 4 groups (Fig.2.10).
Therefore 0.8 divides in to 4 equal groups as each group having 0.2.

Hence 0.8 + 0.2 =4.
Let us observe one more example 0.341 +1.1

Stepl:  Divisor 1.1 has one decimal point. So, multiply both with 10, so the divisor is a whole number.
=(0.341 x 10) + (1.1 x 10)
=3.41+11 (2 decimal places to dividend)

Step2: We have to ignore the decimal places in the dividend so long as we remember to put it back
later. So, do the calculation without decimal point.

341 +11=31
Step3: Now, mark the decimal point in the quotient from right most to left, according to the total
number of decimal places of the dividend.
~.0.341 +1.1=0.31
Now we calculate ¥1641.25 + 32.5 for 1 litre of milk.

Step 1:  Divisor (32.5) has one decimal place. Multiply both numerator and denomirator by 10, so the
divisor is a whole number.

(1641.25 x 10) = (32.5 x 10)

=16412.5+325 (1 decimal place in the dividend)
Step2: 164125 =325 =505
Step3: %1641.25 +32.5=350.5

.. Cost of 1litre milk =%50.50
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Example 10: Madhuri is studying 7th class in Visakhapatnam. Her school teachers organised a tour
to Araku valley by bus. Bus covered a distance of 98.5 km in 2.5 hours. If the bus is
travelled at the same speed in the journey then find the distance travelled in 1hour.

Solution :  Distance travelled by bus=98.5 km
Time taken to travel this distance = 2.5 hours

~. Bustravelledin 1 hour=98.5+2.5
= % =39.4km
25

. Bustravelled in 1 hour=39.4 km
fm Check Your Solve the following :
- Progress i) 045+09 i) 2125+ 0.05 iii) 943+ 0.004 iv) 10.25+ 0.2

*>:{§( Exercise-23 + [S=&

1) Fillin the blanks in the table.

Division Quotient

Example: 362.21 + 10 36.221
5636.1 =100 .

3749+ 0.3749
______=1000 2.0164

123.0 =100 .

1300.7+~ 1.3007
=10 59.001

2) Solve the following.
) 551+2 i) 384+3 i) 5739+6 wv) 562.1+=11 v) 0.7005+5
vi) 9.99+3 vi) 13 +6.5 vii) 10.01 =11 ix) 8+0.32 x) 320.1 =33
3) Solve the following divisions.

) 782402 i) 4.845+1.5 i) 024606  iv) 5632+22
v)  0.026 <0.13 vi) 4347+0.09 vi) 3.9+0.13 vii)  20.32 + 0.8
i) 24.4+6.1 x)  2.164 +0.008

4) Solve the following.
i) Divide39.54by 6 ii) Divide7.2by 10 iii) Divide 5.2by 1.3
5) Sekhar travelled 154.5 km in 5 hours with uniform speed on his bike.
How much distance does he travel in one hour?
6) Ifamasonworked 100 hoursin 12.5 days to construct a wall, then
how many hours he totally worked in a day?
7) Ifthe cost of dozen eggs isI61.80, then find the cost of an egg.
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<+ 1 oerd® axy) (Haseeod &rdo = 98.5 + 2.5

-8 =39.48.5%.

25
Sady) 1 Koed® (Hairdodd drdo = 39.4 8.5,

ﬁ_ D HdD (Bod TEI Fotol:
s o
= Sen»s® i) 045+09 i) 2125+ 0.05 i) 94.3 = 0.004 iv) 10.25~ 0.2

.
%@m@’)o -2.3.5%

1) 585 &% grdods dodod.

Pateteefel PRHwo

s 1 362.21 + 10 36.221
5636.1 ~ 100

3749+ 0.3749

+ 1000 2.0164
123.0 + 100

1300.7+ 1.3007

=10 59.001

2) (8o & FHobok.
) 551=+2 i) 384+3 i) 57.39+6 v) 562.1+11 v) 0.7005=+5
vi) 9.99+3 vi) 13+6.5 vii) 10.01 +11 ix) 8+0.32 x) 320.1 =33
3) (Bod BT Ferrstoreds Bahod.

) 78.24+0.2 i) 4.845+15 i) 0.246+0.6 iv)  5632+22
v)  0.026 +0.13 vi) 4.347+0.09 vi) 3.9+0.13 viii)  20.32 + 0.8
ix) 24.4=6.1 x)  2.164 +0.008

4) (80d & FHoBok.
i) 39.54% 68&° grhoBod. i) 7.2 108° grAosod.  iii) 5.29 1.3

3&° greRoNod.

®

5) 3B &5 BED B0035K508° 5 oere? 154.5 858 Mearsy (HoseBomred. 2.8
K$088% Do Erdo (HASrBosKes?

6) a8 @’ DR FED 1808 12.5 8%’ 100 Howen HITY, 08D
&P A Hotoen HABBE?

7)) GaS 06 bt T 61.80 wond, &8 1K) Gwd) 8 EPSod.
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8) Ifthe price of a tablet strip containing 10 tablets is ¥26.5, then find the price of
each tablet.

2.4.Rational numbers:

Earlier, we have learnt that some situations like height and depth which are
represented by positive and negative integers respctively. We can represent height of 750 m

3 3
above sea level as 1 km. and depth of 750m below sea level can be represented as "2 km.

Which is neither an integer nor a fraction. There are many situations similar to the above
situation neither integers nor fractions. So, we need to extend our number system to include
such numbers.

. . . p
A number which can be written in the form of ;, where p and q

are integers and q # O1is arational number. The set of rational
numbers is denoted by ‘Q’. A rational number may be positive,
Zero or negative.

Examples : — i, 1,-2,100, %, _?5, 0, 2%, 0.35, —1.92 etc. are rational numbers.

-1 -5 9 .1
4 g are negative rational numbers and R 2§ are positve rational numbers.

Any number is in the form of 5 where both p, q are integers and q # 0 is called a rational

number.

- 3
{ We may write negative rational numbers ?or— as r ]

P
2.4.1 Standard form of rational number: A rational number E is said to be in standard form,

if p, g are integers having no common divisor (except 1) and g # 0.

1216
xample : -, —o= 5 ete.
If HCF of p and q is 1, then
—42
Example 11 : Find the standard form of rational number ——. )4
18 rational number ; is said to
Solution - 32 _—42+6_ 7 be in the standard form.
18 18+6 3
.. . —42
Now 7 and 3 have no common divisors. So, — 3 is standard form to TR

VII Class Mathematics @ Fractions, Decimals and Rational Numbers



8) 10 erBS(ERS)ots S0R ) &P QS &8 T26.5 ©owd, a8 erBes §5H
EMP508.

2.4. 95680 doayen :
Q&) 5805 8 S0BY SEIP S KBS L ?.’95°U£OS"03 QD 0S08E* 0D

3
S03 BedBTNH0. D0 HoePdE DI 750 . &% e“,)w&oés 1 8. . i, 55mI(eS o8

3
8155 75080, Stk 3 8.80.m° JedouSHEy). @b HFPTRoB0 S BN HHo ErPTe .

?’.95008;09@) B TN BON oK D& ERE] Ko@?gé)e» ©3%o €T)OW. S"ea@, ©enHod
Doggedo 36&@@% S0 Dogrg zégég cﬁné& AJBes 5380, p HdAH g en o“gjogéoa)egoa PeMelosty)

q # Oe» ©®ONd 63003065 [o}l0v 119} (oospeg@é) ©88HDH O Qoggen
0T, @éés%oﬁ) Sogge B ‘Q &° Krdro. a8 @éés%dﬁmoaseg
Cﬁmé&éo Soe ammé&éo Soo %’ovzé?go S R.

s i, 1,-2, 100, %, %5, 0, 2%,0.35,—1.92 08T

©EBHD Qdoggen.

-1 5

9 1
4 9 e0 e OESHDH B Ddoggen $dcw = Zg e &3 ©ESHH B Ddoggen.

2°

35 S (oosp?g 63%)056 Dotar p HBAW g en o§°6(\)05p§@0 ®aw, g+ 0 @oaaé é) @étﬁs%dﬁmoa)eg

08D,

=3 3 =
awe @8SBHivony — Tor — o Hifo ™ orabH))

2.4.1. 056809 H0a), JPIeBs BP0 : p, g 0 6&3&& S8eR080 B (1S5SH) Kygéosp?gen 0N
| p B ¢ B8 Kge 1

@ééa%dﬁa(ooa)eg (q #0) 5 DEeBE ErHos® &osd
©ONS @ééa%o‘imosp?g (q# 0)%

SBBI. (DSBS
ErHos® &osd Bo“ao)zézﬁaazﬁ).

216
8 13

2

I

50“3032663‘)263. &PPE

J

—42
SRR 11: 085B0hony o~ B (ErErdE drdgy S5FP 508,

2 —42+6 7

18 18+6 3

BD

—42
T —— & (PSPRE L.

75 S 1iB&SHD @ DN, HI0TN HOGIN BEBHBOD Hoaen

7
BQpd 7, 30 ‘%Eﬁaé& SeSEROSPen BY). OMNIY ~ @93&



2.4.2 Equivalent rational numbers: We get equivalent rational numbers if we multiply or
divide both numerator and denominator with same number.

1 1x2 2 1 _1x3_3 1 _1x4 4
2 2x2 4 2 2x3 6 2 2x4 8
S ival ional b f— 23 4

0, equivalent rational numbers o > are 176 ] etc.
-45 —-45+3 -15 —45_ 459 5

18 18+3 6 18 18+9 2

So, equivalent rational numbers of L"S are —15 , _?5, etc.

-5
Example 12 : What are the equivalent rational numbers of - with

(i) numerator as —20 (ii) numerator as —35?

Solution : Rational number = ?

(i) To get numerator as —20, we have to multiply numerator and denominators with 4

=5 _-5x4 _-20
2 2x4 8
@) To get numerator as -35, we have to multiply numerator and denominators
with 7
5 _-5x7_ 35
2 2x7 14

3
Example 13: What are the equivalent rational numbers to S with

(1) Denominator as 40 (i1) Denominator as 8007

Solution : Rational number = g

(1) To get denominator as 40, we have to multiply numerator and denominators with 5.

3 3x5 15
8 8x5 40
(i1) To get denominator as 800, we have to multiply numerator and denominators with 100.
3 3x100 300
8 8x100 800
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‘B Check Your ( ] : c
rgr; p Progress > 1)  Write equivalent rational numbers of

-5 _
o) = i % and i) -

40
2) Find the stanard form of —

48
Let’s -J -
‘% Here are equivalent rational numbers containing 1 to 9 digits only once.
. 2 3 58
One such example is : g = 5 = m
2 3 79 .
another example : 1 = g = ﬁ can you write some more?

2.4.3 Comparing rational numbers: We knew that to compare fractions, they should be like
fractions. If they are unlike, convert them into like fractions by using their equivalent fractions.
Like that we can compare rational numbers too.

-3 -5

For example to compare e and s We have to write equivalent rational numbers of both.

3 _-6_-9 -12_-15_-18 -2I
4 8 12 16 20 24 28

=5 _-10_-15_-20
6 14 21 28

-21 =20

Now, we can compare BTy and g o8 they have same denominators.
-20 =21
—_— > —_—
28 28
-5 _ -3
s>
7 4
Examplel4 : Which is smaller _? or _7 ?
Solution :  To find smaller number, we have to write equivalent rational numbers of both
—7_-l4
3 6
-9 _-18_ -7
2 4 6
- - _ -9 -7
Now, we can say that 6 < 6 (v —27 is smaller than —14) o < 3
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ﬁ_ Check Your
L
(- Progress

1) Find which is bigger?

200 . -2 -1 =S
0) 5 or i1) 3 or ? 111) > or 2
. . . . -13  -17
2) Find which rational number is smaller e or —?

( Any negative rational number is smaller than zero and all positive rational numbers J

2.4.4 Rational numbers on number line :
Abhiram drew a number line and represented integers on it. His classmate Akhila said that
the numbers which are on that number line are rational numbers too. Do you agree with her?

1 1 1 1 1 1 1
- T T T T T T T gl

-3 -2 -1 0 1 2 3

[ All integers are rational numbers but all rational numbers need not integers ]

Rational numbers can be represented on number line by just following simple steps:

» Before going to the number line don’t forget to check the negative or positive sign of the
rational number.

» Positive rational numbers are always represented on the right side of the zero on the
number line.

» Negative rational numbers are always represented on the left side of the zero on the
number line.

» Rational numbers which are proper fractions always lie in between 0 to—1 or O to 1.

» Rational numbers which are improper fractions always lie less than —1 (if they have negative
sign) or lie greater than 1 (if they have positive sign).

» If the rational number which are improper fractions,we have to change them into mixed
fractions, to find between which whole numbers, the rational number exists.

3
Examplel5 : Represent 7 on number line

Solution :

3
Step 1: 1 is a positive number so, it lies on the right side of the zero on number line.

Step2:  Since, 1 is a proper fraction (numerator lesser than denominator), it lies in between 0 and 1.
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Step3:  we have to divide number line in to four equal parts in between 0 and 1 and third part of the

four parts is represented as 1

_a L 2 s I » i
. .

hlw O
NTY. R ¢

L
N

Examplel 6: Represent _? on number line

Solution :

-5
Step 1: E) is anegative number. So, it lies on the left side of the zero on number line.

-5 -5 1
Step2: Since E) is an improper fraction, it should be changed into mixed fraction Ea -2 5 so,

it lies between —2 and 3.

Step3:  We have to divide number line in between —2 to —3 into two equal parts and first part of the

. 1
two parts is represented as —25 .

=5

2
o v t t t t t t b
-3 1 -2 -1 0 1
23
ﬁ_ Check Your
L Progress 1) Represent these rational numbers on number line.

5 ... 9 Lo -1l 21
) 2 i1) 4 iii) > 1v) 2

sy prercise-24 >~ pE—

1)  Write the equivalent rational numbers of — > with numerator as given below,
) -15 i) 20

4
2)  Write the equivalent rational numbers of 9 with denominator as given below,
) 36 ii) 90
3) Identify equivalent rational numbers in the following.

250 -410 8 26150

374’36 81273791275
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4)

S)
6)

7)

8)

Write the following rational numbers in ascending order.

421,42

9°973 73
R S1-u berli
epresen 5 ,5, 5, 5 on tne same numboer 11ine.

Compare the following pair of rational numbers.

. 55 13 7
11) 93 111) 1%

Which of the following is False?

1. Every natural number is a rational number but every rational number need not be a natural

number.

2. Every rational number is an integer but every integer need not be a rational number.

Every integer is a rational number but every rational number need not be an integer.

4.  Every fraction is arational number but every rational number need not be a fraction.

3
Ramya said — ) isin between —1 and —2 on number line. Do you agree with Ramya? Why?

&

You know that different operations with the same pair of rational
numbers usually give different answers. Observe the following
calculations which are some interesting exceptions in rational numbers.

11 11 11_11 169 13 169 13
1) —+—=—x— e
6 5 6 5 30 15 30 15

Can you tell some more like these?

2.5 Word problems on rational numbers:

Pranavi’s father brought a fruit box from market, which contains three types of fruits weighing

73
? kginall. If ry kg of these are apples, % kg are oranges and the rest are grapes. What is the

weight of the grapes in the box?

Let us learn, how to find the weight of the grapes

58
Weight of abox = 3 kg

73
Weight of apples = ry kg

VII Class Mathematics Fractions, Decimals and Rational Numbers



4) (8od BB doggedd 8% (Er08° TroHod.

421,2
9°9 73 73
= _ 31 9 -l
5) a8 (ooas‘géspgg ?,g, g, T o HOoLod
6) (Bod ©EEHDH ‘Bogge 238 © D¥enod.
_2 3 L3S Lo 187
) R i1) 9’3 ii1) 2 6

7) & 8obardS® Db ©ddg0?
1.[58 Siires oy ©EEB0DH Bogy ©HEHOB, T (H8 ©EEAD Sogg Bire Hogy SRS Beb.
2.8 o85Bah Soay &8 HrEtony ©HEob, 520 (H8 FrgSoay ©BSBaD Kogy SPHBIB0 Sth.
3.8 Frgony a8 ©55BaD Soay ®:%08, 2R [HB ©S8BaDH Frgdons SeSSBE0 Sih.
4.8 D0 2.8 OEBHD Vogy ©HH0B, TR (BB BEEBDH Koy HHo TP Sth.

3
8) —5}603}’5 3&)@ -1 8w -2 © 6636523 S0N0H @ 65635 @26(;\&. 62§3§§S o @éeﬁg)‘@oé&m?

DoE?

~

28 228 oSSHH Vogges® I I, BBaHeDH I Tt SSrEeTren
&0ERa D Beo. §°) EEBH Soggs® 6888 WBTBanosen
Doeron. &3 BIHN (H8chey Khdosod.

169 13 169 13
p LUt e 13 169,13
6 5 6 5 30 15 30 15

BE0B0BD HOER) Hth BH)KeT?

& J

2.6 955B0N V0O HB Do en:

(D60 Eol& 5—38 &8 rrsme DB Boreed BsPe Do EON &) Hog DG SB)Es o0

73
BT, DBS® (F 8.((ren @B wowd, %é.@"e» FB0es, WADI (TPED0EY ©oNS

'zbég)@{; DR [EPEDH0LY Do) B do8?
(@8, H0g 25D dee XSt Benhdowro.

- 58
08 Y =5 8. (.

73
o) ) = ) &.(r.

75 S 1iB&SHD DN, HI0TN HOGIN BEBHBOD Hoaen



19

Weight of oranges = o kg
- 73 19
Total weight of apples and oranges = ry + o
146 57 203

=+ —=—
TRETEETR
.. Weight of grapes = Weight of box — Weight of apples and oranges

58 203 348 203 _348-203 _ 145

“3 18 18 18 18 T
Example 17 : An examination has 10 questions. Each correct answer gets Imark and for each wrong
1
answer negative mark. If Kalisha done 5 questions right and 5 questions wrong,
what would be her total marks?
Solution :  For the 5 correct answers, she got marks =5x1=5
- 1 5
For remaining 5 wrong answers, she got marks =5 x| —— |=— 5
5 10-5 5 1
So, total marks Kalishagot =5 +| - |=—-————=—=2—
2 2 2 2

' Let’s % J 1. How much should be subtracted from 7 to get 3 ?
Explore 2 6

2.  Divid fi d_zbg
. ivide sumof — an 2| by 5

’2%3( EXeICise-25 >

4 4
1. The temperature is raised by 1 °C from ( - ;) °C. What would be the new temperature?

5
2. Ifthe cost of 5 metres of cloth is¥235. What is the cost of 1 metre of cloth?
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161 1
One litre of diesel costs ?T . What is the cost of 55 litres of diesel?

An examination has 20 questions. Each correct answer gets 1 mark and each wrong answer
1

gets ) negative mark. If Kundan writes 13 right answers and 7 wrong answers, what would

be his total marks?

3
One day in the winter season, the evening temperature in New Yark city was [——j °C.If

the temperature further fell down 4 more degrees at mid-night. Then, find the temperature at
mid-night.

. ) . . 4 2 5 4 4
Simplify the following using BODMAS rule : ——_X—-+—+—.
3 53 9 3
Divide th £ =2 and 2 by the product of — and >
1vide the sum o 5 an 5 y the product o 10 an 5"

Project Work

(&

Make two dice with cartboard or wood. Paste colour chart paper to the all faces to the each
dice. Write any three positive and three negative rational numbers on faces of each dice. Now
in group each time two students throw the dice who are sitting oppostie side to each other. Write
the come up number on the dice in the table given and do the four fundamental operations with
those two rational numbers. Submit the filled table to the teacher.

Rational number-1 (come|  Rational number-2

ot it (i) Addition |Subtraction Multiplication| Division

Eg:273 3 23+5/3=| 2/3-5/3 | 23x53 | 2/3+573

7/3 =-3/3=-1| =109=53 =2/5

John Napier of Merchiston (UK) was born in the year 1550. He started his formal education
at the age of 13 as was the common tradition of that time. However he soon dropped out
of school and travelled to Europe. He returned to Scotland at the age of 21.

John Napier is founder of logarithms and he became so after spending long hours, doing
lengthy calculations of astronomy.

He also invented the so-called ‘Napier’s strips’ which were devices that could be used as
calculators.

Napier also made improvements to the idea of the decimal fraction by starting the use of
decimal point, a practice that very soon became common throughout Britain.

Napier was widely recognised for his work in mathematics and astronomy. He died in the

John Napier
1550 - 1617

year 1617.
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4 Fill the boxes with suitable words. Clues are given in the below :
i& Puzzle time
CROSS WORD PUZZLE

1
2 3
4
5
6
7
18
DOWN: ACROSS:
, -1 -2 -3
1. anumberin ; form where p, g are integers 2. type of rational numbers 36 12
andg « 0. 4. type of fractions which are same
3. type ofrational numbers which are left side of denominator.
zero on the number line. 7. the dot or point which separates whole
place of 4in 39.146 number part and fractional part
6. another form of fractions with denominators 8. moving side of a decimal point when a

10, 100, 1000, .... decimal multiply with 10.

) .
%—?z(_fa.vnit Bxercise [S55N

1. Choose the correct answer?

i)  The set of rational numbers are denoted by
a) N b) W c) Z d) Q
i) Number of decimal places in the product of 48.23 x 0.2

a) 2 b) 3 c) 1 d) 5
iii) Number of decimal places to the quotient of 537.1 ~10
a) 1 b) 2 c) 4 d) 3

iv) A rational number can be

a) negative b) positive c¢) zero d) all the above
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2. Fillinthe blanks:

i)  The numbers written in the form of P , where p, q are integers and q # 0 are
q

................. numbers

i) 0.11 X0.11=........... iii) Standard form of—% = e

iv) Equivalent fractionto — FRRRRRETE

3) Findthe product:

) 2.1x6.3 i) 43.205x1.27 iii) 7.641 x3.5 iv) 5.24x0.99
4)  Solve the following:

i) 61.24+-04 i) 2345+15 i) 0312+-0.6 iv) 322+22

1
5) Mutiply 0.04 by X

15

6) Standard form of T35

1
7) ABustravelled 300kmin 7 5 hours with uniform speed. Find how many kilometres it travelled in

1 hour?

1 1
8) Suvarnahad3300. She spent 3 of her money on notebooks and 1 of the remaining on statio-

nery items. How much money is left with her?

9)  One litre of diesel costs T84.65. What is the cost of 12.5 liters of diesel?

10) Write any five equivalent rational numbers of _? .

-1

11) Represent _?2, ,?% on same number line.

| W

12) Find which rational number is smaller —1 1 or — B3 .

, 4 6 AH
:@ [ Points to Remember pari Q' 4

To add or subtract fractions they must have same denominator (like fractions).

For multiplication of fractions, we simply multiply numerators and multiply denominators.

To divide one fraction by another fraction, we have to multiply one fraction with the reciprocal
of the another fraction.

VII Class Mathematics Fractions, Decimals and Rational Numbers
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4.  To multiply decimal numbers by 10, 100, 1000, shift the decimal point in the product as
many places to the right as number of zeroes after 1.

5. The number of decimal digits in the product of any two decimal numbers is equal to the sum
of decimal digits that are multiplied.

6. While dividing a decimal number by 10, 100 or 1000, the digits of the number and the
quotient are same but the decimal point in the quotient shifts to the left by as many places as
there are zeros 1 after.

. p. . .
7. A rational number ; is said to be standard form, if p, g are Integers having no common

divisor and g # O.

8. Before going to the number line don't forget to check the negative or positive sign of the
rational number.

9. Rational numbers which are proper fractions are always lie in between 0 to 1 or 0 to —1.

10. Rational numbers which are improper fractions are always lie greater than 1(if they have
positive sign) or lie less than —1 (if they have negative sign).

11. If the rational numbers which are improper fractions,we have to change them in to mixed
fractions, to find between which whole numbers the rational number exists.

Reasoning Number Series - 2

Corner

1. Adding or subtract of natural numbers:

Eg:6,7,9,12, 16,21, ...

a)2l b)25 ¢)27 d)28
2. Addthe pattern:

Eg: 10, 20, 40, 70, 110, ...

a) 160 b) 180 c¢) 150 d)210
3. Subtracting or adding odd numbers:

Eg:27,26,23,18, 11, ...

a4 b)2 ¢)9 d) 5
4.  Multiply witha fixed number

Eg: 5, 15,45, 135, 405,
a) 1200 b) 1215 c¢) 850 d) 925

Explanation: (6+1), (7+2), (9+3), (12+4), (16+5)
so, next number is (21 + 6) =27

Explanation: (10+10), (20+20), (40+30), (70+40)
so, next number is (110 + 50) = 160

Explanation: (27— 1), (26 - 3), (23— 5), (18— 7)

so, next number is (11 — 9) =2

Explanation: (5% 3), (15 3), (45% 3),(135 X 3),
so, next number is (405 x 3) = 1215

5. Multiply and add with same natural numbers:

Eg: 5,6, 14,45 ... (2016.NMMS)
a) 184 b) 180 ¢) 176 d) 225

VII Class Mathematics

Explanation: (5x 1) + 1, (6 x2) +2, (14 %X 3) +3,
so, next number is (45 x 4) + 4 = 184
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6. Multiply and add with a different fixed numbers

Eg:3,9,21,45,93 ...

a)184 b) 187 «¢)186 d) 189
7. Multiply with fixed number and add different numbers:

Eg:12,25,52,107...

2) 196 b)207 ¢)214 d)218

Explanation: (3 x2) +3, (9% 2) +3, (21 x2) + 3,
(45 x 2) + 3, so, next number is (92 x 2) +3 = 187

Explanation: (12x2) +1, (25x2) +2, (52X 2) +3,
so, next number is (107 x 2) + 4 =218

8.  Multiply the sequence number (2016 NMMS) :

Eg:7,14,42,168, 840...

a) 1680 b)5040 ¢)760 d)4200

9.  Dividing with a fixed number
Eg: 256, 128, 64, 32, 16, ...
a)8 b4 c¢)l6 d)10

Explanation: (7% 2), (14X 3), (42x 4), (168 X 5)
so, next number is (840 %X 6) = 5040

Explanation: (256/2), (128/2), (64/2),(32/2), ...
so, next number is (16/2) = 8

10. Multiply and divide with a different fixed numbers.

Eg: 12, 60, 30, 150, 75, .....
a) 325 b) 150
Practice problems:
1) 15,27,39,51,63, ...
2) 2,5,10,17,26,37, ...
3) 1,6,16,31,51,76, ...
4) 13,14,16,20, 28,44, ...
5) 28,25,30,27,32,29, ...
6) 3,-6,12,-24,48,-96, ...
7)) 1,2,6,24,120, 720, ...
8) 63,64,67,72,79, ...
9) 9,10,22,69, 280, ...
10) 729, 243,81,27, ...
11) 5,15,35,75,155, ...
12) 240,240, 120, 40, ..., 2
13) 20, 10, 10, 20, 80, ...
14) 7,10,8,11,9,12, ...
15) 34,30, 28,24,22,18, ...
16) 13,26, 28, 56, ...,116

17) 2020,2021, 2023, 2026, 2030, ...

18) 6,12,48, ...,2304
19) 2,2,6, 30,210, ...
20) 9,3,18,6, 36, ...

VII Class Mathematics

¢)375 d)300

Explanation: (12X 5), (60/2), (30 % 5),(150/2), ...
so, next number is (75 X 5) = 375

85 b) 75 ) 65 d 73
48 b) 75 ¢) 50 d 73
95 b) 86 ) 91 d) 96
76 b) 75 ) 87 d 73
26 b) 24 ) 34 d 32
192 b) 102 ¢ -192 d) 106
920 b) 5040 c¢) 1040 d) 4320
88 b) 86 ) 87 d) 98
1205 b) 1425 «¢) 1400 d) 1405
65 b) 18 ) 9 d 73
215 b) 305 ¢ 315 d) 265
10 b) 20 ) 18 d 35
320 b) 640 ) 400 d) 80
8 b) 14 o 15 d 10
16 b) 14 ) 20 d 15
60 b) 112 ¢ 58 d 15
2040  b) 2035 ) 2034 d) 2032
288 b) 75 ) 50 d) 480
150 b) 96 ) 192 d) 1890
12 b) 24 ) 72 d 1
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6. DY éoaa?goe%'s R0 B ‘?86 Doggd SodEo.

e 3,9, 21,45,93 ... DRBes: (3X2)+3, (9 X 2)+3, (21%x 2)+3,(45%x2)+3
a)184 b) 187 ¢)186 d) 189 S L 5633 Dogyg = 187

7. ?86 éoasege%s HR0D), SKD Dogge Sodhio.

aoe: 12, 25,52, 107... AXBea: (12 x2) + 1, (256 x2) + 2, (62 X 2) + 3,
a) 196 b)207 c¢)214 d)218 50K HBoawes 2633 Dogyg (107 x 2) + 4 = 218

8. ‘b éosp?goés HoSEo (2016 NMMS) :
aoe: 7, 14, 42,168, 840... DHBea: (7%x2), (14%3), (42x4), (168%5)

a) 1680 b)5040 ¢)760 d)4200 =095 SHoaees 26373 Qogyg (840x6) = 5040
9. ?36 éosp?gés grhoSEo.

ae: 256, 128, 64,32, 16, ... DSBes: (256/2), (128/2), (64/2),(32/2), ...

a)8 b)4 ¢)l6 d)10 S SBoaees 25313 Qdogy (16/2) = 8
10. a8 ?86 éosp?gés HB0BE0 SBarees 88 ?3(5 éospegés Eytatetnintel

e 12, 60, 30, 150, 75, ... AHBea: (12 x 5), (60/2), (30%5), (150/2), .....

a) 325 b) 150 c¢)375 d)300 S BB 2633 Qogyg (75 x 5) = 375
nlalInIe nlallnke1r:
1) 15,27,39,51,63, ... a) 85 b) 75 c) 65 d 73
2) 2,5,10,17,26,37, ... a) 48 b) 75 c) 50 d 73
3) 1,6,16,31,51,76, ... a) 95 b) 86 c) 91 d) 96
4) 13,14, 16,20, 28, 44, ... a) 76 b) 75 c) 87 d 73
5) 28,25,30,27,32,29, ... a) 26 b) 24 c) 34 d 32
6) 3,-6,12,-24,48, -96, ... a) 192 b) -102 c¢) -192 d) 106
7 1,2,6,24,120, 720, ... a) 920 b) 5040 c¢) 1040 d) 4320
8) 63,64,67,72,79, ... a) 88 b) 86 c) 87 d) 98
9) 9,10, 22,609,280, ... a) 1205 b) 1425 c¢) 1400 d) 1405
10) 729, 243, 81, 27, ... a) 65 b) 18 ¢) 9 d 73
11) 5,15,35,75,155, ... a) 215 b) 305 c) 315 d) 265
12) 240,240, 120, 40, ..., 2 a) 10 b) 20 c) 18 d) 35
13) 20, 10, 10, 20, 80, ... a) 320 b) 640 c) 400 d) 80
14) 7,10,8,11,9,12, ... a) 8 b) 14 c) 15 d) 10
15) 34,30, 28, 24,22, 18, ... a) 16 b) 14 c) 20 d) 15
16) 13,26, 28, 56, ...,116 a) 60 b) 112 c) 58 d) 15
17) 2020,2021,2023,2026,2030,... a) 2040 b) 2035 c¢) 2034 d) 2032
18) 6,12,48, ...,2304 a) 288 b) 75 c) 50 d) 480
19) 2,2, 6,30, 210, ... a) 150 b) 96 c) 192 d) 1890
20) 9, 3,18, 6, 36, ... a) 12 b) 24 c) 72 d 1
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The learner is able to

e understand the pair of angles based on their properties
as complementary, supplementary, conjugate, 4.1 Pair of angles
adjacent, linear and vertically opposite angles. 4.2 Adjacent angles

e find the value of complementary, supplementary and
conjugate angles of the given angle.

4.0 Introduction

4.3 Vertically opposite angles

give examples of various pairs of angles. 4.4 Angles made by a

explain the properties of various pairs of angles transversal.

formed when a transversal cuts two lines. [N J
e identify the pairs of angles and parallel lines in

surroundings.

e solve the problems involving angles made by
transversal on parallel lines.

e visualise and establish the relation between the pairs
of angles formed by transversal with two parallel lines.

- J

4.0 Introduction :

Look at the following picture, what do you observe? You will observe the concepts like point, line
segment, line, ray, angle, types of angles, parallel lines, perpendicular lines, intersecting lines that we

have learnt in the previous classes. Can you name them? In the picture, A is a point, AB is a Line
segment. If we extend the two end points of line segment in either direction endlessly, we will get a

line AB . Angles formed at corners Z/PQR is an angle. ‘/” and ‘m’ are parallel lines.

You also observe that a carpenter making
chairs, tables, interiors etc. Do you know why they
look so beautiful, perfect and strong? What happens
if the marked angles are not equal? Do you observe
where these lines and angles used in the picture?

Lines and angles are observed in all aspects
of our life. Carpenters, Engineers, Architects etc.,
are using the concept of lines and angles in their
works. Let us learn more about lines and angles in
this chapter. Before going to discuss these concepts,

let us recall the concepts which we have learnt in the previous class by the following exercise:

VII Class Mathematics @ Lines and Angles
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1. Observe the figure and name the points, line D
segments, rays and lines from the figure.

mo

Cc

— 2. Observe the figure and write intersecting lines
and concurrent lines.

P Q R
3. Draw a line segment PQ = 6.3 cm.
4. Name any three possible angles in the figure. P S
< —)>
O

5. Write the type of angles you observed in the given clock.

6. One right angle is equal to degrees.

7. Write any 2 acute angles and any 2 obtuse angles.

8. Observe the parallel and perpendicular lines |

in the given figure. Write them using symbols || , L.

9. Measure angle £ AOB with protractor.

o B

Note : While referring to the measure of an angle ABC, we shall write mZABC as simply
ZABC .The context will make it clear, whether we are referring to the angle or its measure.

VII Class Mathematics Lines and Angles
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4.1 Pair of angles :

A pair of angles means two angles. Let ZABC, ZPQR is a pair of angles and ZABC = 60°,
Z PQR=45° What is the sum of these two angles? The sum of these two angles is 60° + 45°
=105°. In this way we can add angles of same units.

Observe the given figure.

A Measure the angles ZAOB, ZBOC and ZAOC.
Here, ZAOB = , ZBOC= , ZAOC =
What do you observe?
C

> The sum of pair of angles ZAOB and ZBOC is ZAOC.
We write, ZAOB + ZBOC = ZAOC

Take 15 pieces of a white paper. Write each pair of angles given below on each piece of paper.
Fold each paper separately and put them in a box. Ask each student to come and take one
folded piece of paper. Ask students to find the sum of angles written on them and write the
sum on the paper.

i) 53,270 i) 48°, 1320 iii) 14°,76° iv) 90°,270°  v) 200°,100°
vi) 26°,64°  vii) 63, 117° viii) 111°, 60° ix) 144°36°  x) 180°,180°
xi) 100°, 260°  xii) 40°, 35° xiii) 459,45 xiv) 89°,271°  xv) 90°, 90°.

How many of you got a sum of 90°? They are the pair of Complementary angles.

How many of you got a sum of 180°? They are the pair of Supplementary angles.

How many of you got a sum of 360°? They are the pair of Conjugate angles.

Remaining pair of angles are not complementary or supplementary or conjugate pair of
angles.

The types of pair of angles based on the sum of pair of angles:

Pair of angles Examples Examples in figures
Complementary angles: i) 300,600 i) " g
If the sum of two angles is 90°, then the | 0 a0
angles are called as complementary angles i) 51°.39 0 50°
to each other. i.e., If ZA+ /B =90°, then iii) s 7 a R
ZA is complementary angle to /B and —

ZB is complementary angle to ZA . v) .,

Ex: 20+ 70°= 90°. So, 20" is _the | 1

complementary angle of 70°and 70° is — 00

the complementary angle of 20°. Write 3 pairs on .
your own

VII Class Mathematics Lines and Angles
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Pair of angles

Examples

Examples in figures

Supplementary angles: If the sum of
two angles is 180°, then the angles are
called as supplementary angles to each
other i.e., If ZA +/B =180° then LA
is supplementary angle to £B and
/B is supplementary angle to ZA.

Eg: 100°+ 80°= 180°. So, 100° is the
supplementary angle of 80°and 80° is
the supplementary angle of 100°.

i) 120°, 60°
ii) 1620, 18°
i L
v)

V) .

i)
b A
130 -

Conjugate angles:

If the sum of two angles is 360°, then
the angles are called as conjugate angles
to each other i.e., If ZA +2ZB = 360°,
then ZA is conjugate angle to /B and
/B is conjugate angle to ZA.

Eg: 200°+ 160°= 360°. So, 200° is the
conjugate angle of 160°and 160° is the
conjugate angle of 200°.

i) 330°, 30°
ii) 151°,209°

1)

360 —x

° Check Your
kol Progress

(&

-
1. Find the complementary angles of i) 27° ii) 43° iii) k° iv)2°
2. Find the supplementary angles of

3. Find the conjugate angles of 1) 74°

)13° ii)97°
i) 180 iii) m"

iv) 46°
iv) 300°
J

iii) a°

Let’s &%J
' Explore A

A\

(i) Umesh said, “Two acute angles cannot form a pair of
supplementary angles.” Do you agree? Give reason.

(11) Lokesh said, “Each angle in any pair of complementary angles is
always acute.” Do you agree? Justify your answer.

)

Example 1 :
Solution :

/B + ZE =90°

x +10°+ 35%°=9Q°
x + 450 = 90"

x =900—45°

sox =450

VII Class Mathematics

In the given figure /B and ZE are complementary angles. Find the value of x.
From the figure, ZB =x + 10° and ZE =35°
Since ZB and ZE are complementary angles,
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Example 2:  1f the ratio of supplementary angles is 4:5, then find the two angles.
Solution: Given ratio of supplementary angles =4 : 5
sum of the parts in the ratio=4+5=9

sum of the supplementary angles = 180°

4
first angle = 3 180°=80°

5
second angle = 5" 180°=100°

ey Eercise-41 >

1. Find which of the following pair of angles are complementary and which are supplementary?

il / 60° 79°
;
S 20 o « 30" éﬂ“z
7 7 > >

() (ii) (iii)
; DV
B125" stu > <M 5000 130° N> v 40" _ A 120° .
(iv) (v) (vi)

2. If the ratio of two complementary angles is 2 : 3, then find the two angles.

B
3. Inthe figure, LA and ZQ are complementary P
angles. Find the value of x.
9x’ 36"

4. If ZA and ZB are conjugate angles and ZA = ZB. Find the two angles.

5. Draw a pair of complementary angles and a pair of supplementary angles.

6. Teacher asked students to draw the complementary angle to the given angle. The students
have drawn as follows. Who is correct?

0
30, 90° ,
300 500 60 300

Given angle Bharathi Raju Sujatha Eswar
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7. Inthe given figure /B and ZE are supplementary angles. Find x.
A
> Sx
30’ > >
B c E F

8. Ashritha said, “In the pair of supplementary angles, one angle must be obtuse angle.” Do
you agree? Give reason.

9. Find the angle which is 40° more than its supplementary angle?

10. Srinu said, “Two obtuse angles cannot be supplementary.” Do you agree? Justify your answer.

4.2 Adjacent angles:

Look at the picture of lemon piece. What do you observe?
At the center, we find many angles lying next to one another.
Observe the angles ZAOB and ZBOC. What is the vertex of
ZAOB? What is the vertex of ZBOC? Observe that ‘O’ is the

common vertex of both angles. OB is the common arm of both

angles, and both angles lie on either side of OB . These are adjacent
angles.

‘Two angles are said to be adjacent angles, if they have a common vertex, common
arm and lie on either side of the common arm.’

Observe the adjacent angles in the given pictures:

“hl2 )
@] L2
9)' 3 /
8 4
7 6 5
Bullock cart wheel clock

In the figure, the common vertex of ZKPM and Z/MPN is P.
K Common arm is PM . Both angles ZKPM and Z/MPN lie on

either side of PM . So, ZKPM and /MPN isa pair of adjacent
M angles.

Note: 1. The interior of adjacent angles must have no
— common points.

P N 2. The adjacent angles need not be complementary
or supplementary.
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. Let’s think

1. In the figure, ZAOB and £BPC are not adjacent A
angles. Why? Give reason.

In the figure, ZAOB and p \3
ZCOD have common vertex O. C
But ZAOB, ZCOD are not adjacent angles.

Why? Give reason.

3. Inthe figure, ZPOQ and ZPOR have common vertex O and
common arm OP but ZPOQ and ZPOR are not adjacent © Q
angles. Why? Give reason.

4.2.1 Linear pair of angles:

Look at the picture beside. Observe the angles formed on
the PR. What are the adjacent angles here? ZPOQ and
ZQOR are adjacent angles. Observe that these angles are

P Q R~ formed at a point on the line on the same side. What is the
sum of these two angles? Their sum is 180°. These are linear
pair of angles.

“A pair of adjacent angles whose sum is 180° are called linear pair of angles.”

Observe the linear pair of angles in the given pictures:

Electrical pole Tree

Pen stand

In the figure, DF isa straight line and O is a point on DF . OE isa ray.

ZDOE, ZEOF is a linear pair of angles. E
If ZEOF = x, then ZDOE = 180°— x
If ZEOF = 40°then ZDOE = 180°—40° = 140° 180°-x

X

If ZDOE = 83°then ZEOF = 180°— 83°=97° 5 0 =
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‘B Check Your
E 3 Progress
4 5 . . . . )
1. Inthe figure PR is a straight line and O is a -
point on the line. @ is a ray.
i) If ZQOR= 50, then what is ZPOQ?
i) IfZ£QOP =102, then what is ZQOR? MG 0 R

Note: 1. The non-common arms of the linear pair of angles are two opposite rays and they
lie on a straight line.

2. Linear pair of angles are supplementary.

A linear pair of angles must be adjacent but adjacent angles need not be

1.
' Let’s % -J linear pair. Do you agree? Draw a figure to support your answer.
Explore 2

Mahesh said that the sum of two angles 30° and 150° is 180° hence they
are linear pair. Do you agree? Draw a figure to support your answer.

Example 3:  Find the linear pair of angles which are equal?
Solution: Let the equal linear pair of angles are x° and x°
x"+x%=180° (why?)
2x°=180°

L 180°
2

x?=90°

XO

Hence, each angle = 90°

i) Inthe given figure AB is a straight line, O is

c
a pointon AB. OC is a ray. Take a point D
in the interior of ZAOC, join OD.
Find ZAOD + ZDOC + ZCOB?  «— - =

ii) Inthe given figure, AG is a straight line. Find
the value of £1+ 22+ /3 + £4+ £5+ £67

L A E G J
Note : 1) ‘the sum of the angles at a point on the same side of the line is 180°.’
ii) ‘the sum of all the angles at a point is 360°.”
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Example 4 : In the given figure, PSisa straight line, find x°.
Solution: From the given figure, ZPOQ = 60°

ZQOR =x°

ZROS =47° +—5

But ZPOQ + ZQOR + ZROS = 180° (why?)

60° +x° +47°=180°

x"+107°=180°

x"=180"-107°

x'=173°
=23 prercise-12 =

1.  Observe the given figure and write any 2 linear pairs of angles.

v

K

2. Draw a pair of adjacent angles which are complementary to each other.
3. Draw a pair of adjacent angles which are supplementary to each other.

4. Give any two examples of adjacent angles in your surroundings. C D

5. Observe the figure and write the adjacent angles.

6. Isitpossible for the following pair of angles to form a linear pair? If yes, draw them. If not,
give reason.

i) 120° 60° i) 98°,102° A A
7.  Draw the following angles as linear pair.
Write the straight line and common arm. 100° g ° 80° &
(o}

8. In the given figure, AB is a straight line.

O is a point on AB . Find the value of x.

vegetable cutter

9. Teacher asked students to check whether 40° e i
and 140° form a linear pair or not by drawing . z o
angles. The students have drawn as follows. Mary Rositha

Who will get correct answer?
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4.3 Vertically opposite angles:

Look at the picture of scissors. Observe the angles marked in the picture.
How many angles do you observe in the scissors? What are they? The
angles are £1, £2, /3 and Z4.

Is there any angle which is not linear pair to £1? Yes, it is £3, which is
exactly opposite to £1. These are vertically opposite angles.

‘When two straight lines intersect each other, the pair of opposite
angles formed at the point of intersection are called as vertically
opposite angles.’

Here, in scissors two lines °/° and ‘m’ z‘v’v
intersect each other at point O. Z1, Z3 is a }
pair of vertically opposite angles. And £2, Z4

is another pair of vertically opposite angles.

X

\
X

IVAVAVAY

|
ind

Observe the pair of vertically opposite angles Glass Table
in the given pictures.

Let us learn an important property of vertically opposite angles through an activity.

' 1.c
m Take a white paper. Draw 3 distinct pairs of intersecting lines on this

5 * paper. Measure the angles so formed and fill the table.

S.No. Figure on white paper Vertically Equal or not
opposite angles equal

From the above table, we observe that “vertically opposite angles are equal.”
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We can prove this property as follows.
In the figure, lines / and m intersect at O.
Let the angles formed be A1, £2, /3 and £4
Z1 + Z£4 =180° (why?)
£3+ £4=180° (why?)
L1+ /£4=13+ /4
1 = /3, Similarly, 22 = /4

Hence, we conclude that the pair of vertically opposite angles are equal.

Example 5: Observe the figure, then find x, y and z.

Solution: From the figure, x = 110° (vertically opposite angles are equal)
y+110°=180° (why?)
y=180"°-110°
=70°
z=y (why?)
z="70°
Hence x = 110% y =70° and z = 70°
> . (In the figure three lines p, ¢ and r intersect at a h
@ Progress > point O. Observe the angles in the figure. Write ’
answers to the following. 1
i)  What is the vertically opposite angle to £1? b g !
i1) What is the vertically opposite angle to £6? 5 4
\iii) If £2 =50° then what is £5? ' Y

*>:{2[ EXercise - 4.3 e

1. Name three pairs of vertically opposite angles in the figure.
If ZAOB =45°. then find ZDOE.

2. Inthe given figure @ is a straight line. Check

whether x and y are vertically opposite angles
or not? Give reason.

4. In the given figure, the lines / and m intersect at point P.

Observe the figure and find the values of x, y and z.
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5. Inthe given figure, two lines AD and EC intersects at O.
Name two pairs of vertically opposite angles in the given
figure.

6. Two lines PS and & intersect at M. Observe the figure and find x?

4.4 Angles made by a transversal :

While you enter into the school, do you observe that the school entrance gate often designed
with iron bars that are arranged in horizontal and vertical order, which looks beautiful? You
might have seen the railway track, the cement bars arranged vertical to the railway track. In
ladder, the wooden bars are arranged horizontally to the vertical poles. In construction of
building, the beams which are made up of iron and cement are arranged in the same way.
These situations explain the concept of a Transversal.

Look at the following pictures to understand Transversal concept.

A transversal is a straight line that intersect two or more straight lines at distinct points.
Observe the following figures.

- * / 1
i n j& :\)L’Z md>)<b
/ '-7["’ ==

(i) figliy figlii) fig(iv)
In figure 1) the line ¢ intersects the lines m and #» at two distinct points. ’
In figure ii) the line ¢ intersects three lines j, k and / at three distinct points.
In figure iii) the line ¢ intersects four lines p, g, r and s at four distinct points.
In all the above three cases, we say that the line ¢ is a transversal.
In figure iv) the lines /, m and » intersect at one point O.
Hence, there is no transversal in figure iv.
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" Let’s think B i) In thf: figure, the line / intersects pther
two lines m and n at A and B respectively.
Hence / is a transversal. Is there any other
transversal in the figure? Give reason.

¥
N

- m!| i1) How many transversals can be drawn for
iy C\ the given pair of lines?

-
(.

Angles made by a transversal:

When a transversal p intersects two lines m and » at two distinct
points, then 8 angles will be formed as shown in the figure.

In the figure, let the angles formed by the transversal be £1, £2,
/3, /4, /5, £6, L7 and /8.

Now let us learn about various pairs of angles formed by a
transversal.

S.No. Types of angles Figure Angles in the figure

1 | Interior angles : Angles in between
the lines m and »

/L3, /4, L5, £6

2 | Exterior angles : Angles that are
not in between the lines m and n

L1, £2, 27, Z£8

Corresponding angles: Two angles Four pairs
; which are on the same side of (£1, £5),

transversal, one interior and other (£4, £8),

exterior but not adjacent angles are (£2, £6),

pair of corresponding angles. (43, Z£7)

Alternate interior angles : Two pairs
4 Interior angles on either side of the (£4, £6),

. /3, £5)

transversal but not adjacent angles (43,

are alternate interior angles.

Alternate exterior angles Two pairs
5 | Exterior angles on either side of the (L1, £7),

transversal but not adjacent angles (£2, /8)

are alternate exterior angles.
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S.No Types of angles Angles in the figure

Co-interior angles : Interior angles Two pairs

6 | on same side of transversal are co-
interior angles. (£3, £6),
(£4, £5)
Co-exterior angles: Two pairs
7 | Exterior angles on same side of (£2, £7),
transversal are co-exterior angles. (L1, £8)

i) and ii) then fill the table.

ﬁl NHIEas Y°“r Observe the figures
5 Progress

Figure (i) Figure (ii)
Pairs of Pairs of Pairs of
Ficure | Transversal Exterior | Interior amrs Od' alternative | alternative
g angles angles |€OTTOSPONAINE)  interior exterior
angles
angles angles
@ " Za, Ze
b, /f
Zc, £g
Zd, Zh
(i) Z1, /4,
/5, /8

4.4.1 Transversal on parallel lines :

Two coplanar lines which do not intersect at any point are called as parallel
lines.

In the picture, the horizontal bars of window represent parallel lines and
the vertical bar which intersect horizontal bars represent a transversal.
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Now let us know the properties of pair of angles formed when a transversal intersect a pair of
parallel lines.

1. Property of corresponding angles:

Now let us know the property of corresponding angles through an activity.

Take a graph sheet. Draw a pair of parallel lines m and »
and draw a transversal p which intersects ‘m’ and ‘n’ at
two distinct points on a graph sheet. Let the angles formed et : e

be £1, /2, /3, /4, /5, £6, Z7 and £8 as shown in the _,_
figure. it : |

9

Take a small paper and cut it into the shape of 1, then | | | | | /73]
keep that piece at £5. 23t | ]

.........................

What do you observe? You observe that paper coincides .
with £5 as shown in the figure. | 87—

Take another small paper and cut it in the shape of £2. //

Now keep that piece at £6. What do you observe? /

You observe that it coincides with £6. Similarly, by
continuing this activity you observe that £4 coincides
| with £8 and /3 coincides with /7.

J

From the above activity, we conclude that, ‘when a transversal intersects a pair of parallel
lines then the corresponding angles are equal.’

Here, in the above figure if £1 = 102°, then £5 = 102°,
if £8 =78 then £4 =78

Example 6: In the given figure AB ICD and AE is transversal.

If ZBAC =120°, then find x and y? A B
Solution:  In the given figure, AB||CD and AE is transversal 120°

ZBAC =120°

X D

ZACD =x C

ZDCE =y "

ZBAC = ZDCE (correpsonding angles are equ

~y=120°

x +y=180° (Linear pair of angles are supplementary)
x+120°=180°

x =180°—120°

~x=60°

Hence x = 60°, y =120°.
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2)

Cllzleg‘:e{z:r In the figure, p || ¢ and ¢ is a transversal. .
Observe the angles formed. WA
i) If Z1 =100°, then what is £5? ﬁ/‘ﬁ :
if) If £8 = 80°, then what is £4? s
iii) If Z3 = 145°, then what is £7? //
\ iv) If £6=30°, then what is £2? ]

Property of alternate interior angles:

Let us find the relation between alternate interior
angles formed when a transversal intersect a pair

n/
A2
of parallel lines. 4 q
Let p || g and 7 is a transversal. 5
From figure £1 = £3 (why?) -

/L;

/1= /5 (why?) g
Hence Z3 = /5
Similarly £4 = £6
Hence, we conclude that, ‘when a transversal intersect a pair of parallel lines, then the
alternate interior angles are equal.’

In the above figure if £3 = 110° then £5 = 110°.
If £Z4 =70° then £6 = 70°.

Example 7: In the given figure, BA||CDand BC is transversal. Find x.

Solution: In the given figure, BA | CDand BC is transversal

AW

g

3)

VII

A

ZC=x+35"and £ZB =60° A

ZC = /B (. alternate interior angles are equal)
x +35°=60°
x=60°—35°

sx =25 C D

What is the relation between alternate exterior angles formed by a
transversal on parallel lines?

Let’s think

Property of Co- interior angles:

Let us find the relation between co interior angles formed when a transversal intersect a
pair of parallel lines. t

Let n || m and [ is a transversal. From the figure, s/

£2 + /3 =180° (why?) e a

£2=/6 (why?) J
Hence, /3 +2£6=180° Y2, 3

similarly, Z#4 +/5 = 180° /U

Class Mathematics Lines and Angles
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Hence, we conclude that, ‘when a transversal intersect a pair of parallel lines, then the interior
angles on the same side of transversal are supplementary.’

In the above figure, if £3 =105° then £6 = 75° M N
if £4 =75 then £5=105°
T 2X
Example 8: In the figure MN || KL and MK is transversal. Find x.
Solution :  From the figure, MN || KL and MK is transversal X = 300
, s
/M =2x and ZK =x + 30° K L
M +ZK = 180° (. co-interior angles are supplementary)
2x +x +30°=180°
3x +30°=180°
3x =180"-30°
3x =150°
_ 150
S
. x=50°
Example 9 : In the figure AB | DE and C is a point in between them. Observe the figure, then
find x, y and £BCD.
Solution :  In the figure AB || DE and C is a point in between them.

Draw a parallel line CF to AB through C.

AB || CF . and BC is a transversal.
x +103° = 180° (why?)
x=180"-103°

x=77°

From the figure,

DE || CF and CD is a transversal
y +103° = 180° (why?)
3 =180°— 103°
y=T77°
and ZBCD=x +y
=77°+77°
= 154°

B

A F E
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(S

‘B Check Your /1
E_ W Progress :

In the figure, m || n and ¢ is a transversal.
i) If £3 =116"then what is £5?

ii) If £4 = 51° then what is £5?

iii) If £1 = 123° then what is £7?
iv) If £2 =66° then what is £7?

N
What is the relation between co-exterior angles, when a transversal cuts
a pair of parallel lines?

/

Now, let us find whether the two straight lines are parallel or not in the following cases:

Case 1: When the corresponding angles are equal: Let us find whether the two straight lines
are parallel or not through an activity.

Take a white paper and draw a pair of non-parallel lines p and ¢ and a

transversal 7 shown in the figure 1. Measure the corresponding angles and
fill the table. Now, take a graph sheet and draw a pair of parallel lines m, n
and a transversal 7 as shown in the figure 2. Measure the pair of corresponding
angles and fill the table.

S.No Figure

Corresponding angles

Equal or not

1=
/5=
L2 =
6=
£3=

L=
L4=
/8=

1=
£5=
L2 =

2 45 " /6=
A /3=

Z4=
/8=

What do you observe from the above table? If the pair of corresponding angles are not
equal, then what do you say about the pair of lines? If the pair of corresponding angles are equal,
then what do you say about the pair of lines? Which pair of lines are parallel? Hence, we conclude
that ‘when a transversal intersects two lines and a pair of corresponding angles are equal
then, the two lines are parallel.’

VII Class Mathematics

Lines and Angles
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Example 10: In the figure transversal p intersects two lines m and 7.
Observe the figure, check whether m || n or not. /

Solution: In the given figure, it is given that each angle in the pair

of corresponding angles is 45°. So they are equal.
Since a pair of corresponding angles are equal the lines are parallel.
Hence, m || n. .
Case 2. When the alternate interior angles are equal. /
A3

Let m and n are two straight lines and 7 is a transversal.

4 7~y
alternate interior angles are equal //L/
%
Let /3= /5 o
/J’

But £3 = £1 (why?)
~L1=/5
Since corresponding angles are equal, the lines are parallel.
Hence, m || n.

Case 3. When the co interior angles are supplementary.
Let p, q are two straight lines and r is a transvers
co-interior angles are supplementary. |2
Let Z4+ £5=180° K
But Z£1 +4£4 =180° (why?)

9

S
LA+L5=L1+ 24 /?(éf q
S L1245

Since corresponding angles are equal, the lines are parallel.

Hence, p || g.
(" From the figure, state which property that is used . )
Check Your in each of the following. 1
LGy Progress A 102 = 25 e | s
ii) If£3+ 26=180° thenp | g. 3
i) If £L3=~8thenp|q. 7 . q
V) If p| g then £1=/8. /C( )

Let’s &% _J
Explore

When a transversal intersects two lines and a pair of alternate exterior angles are equal,
What can you say about the two lines?

2. When atransversal intersects two lines and a pair of co exterior angles are supplementary,
what can you say about the two lines?

VII Class Mathematics @ Lines and Angles
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éﬁmrcise -84 >

1. Inthe given figure, two lines p || ¢ and r is transversal.

If £3 =135° then find the remaining angles. p >

In the given figure, AB||CD

and DE is a transversal. Find x.

3. Inthe given figure, m || n and p is transversal. /fx m

Find x and y. /;?\/y n
B

4. . In the given figure, AB||CD||FE .
CTTTY SR,
Find x, y and ZAEC. t
D
5. Inthe given figure, a transversal ¢ intersects two lines p and ¢g. Check 100°
whether or not.
rlaq 80°
q

!

. m
6. \In the given figure if / || m, then find x, y and z.

7. Inthe given figure p, ¢, r and s are parallel lines L "/j / L
and 7 is a transversal. Find x, y and z. / / 7 [ t
P q ¢

A B .
8. In the given figure AB||CD and E is a point in
EQY between them. Find x + y + z.
Z
c D (Hint : Draw a parallel line to AB through E)

VII Class Mathematics Lines and Angles
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9. Identify the pair of parallel lines in the given figure and write them.

§00 80
A B C D E F

L)
%%z(jgﬂnn Brercise S2&

-y

Find the complementary, supplementary and conjugate angle of 36°.

2. Observe the figure and write any 4 pairs of adjacent angles.

m

4. In the given figure AE isa straight line. If the ratio of angles

L1, L2, L3, Z4 in the given figure is 1:2:3:4, then find the

angles. e
Write any two examples for linear pair of angles in your surroundings.
6. Mani said, “Two obtuse angles can form a pair of conjugate angles.” Do you agree.
Justify your answer.
7. Draw a pair of adjacent angles which are not supplementary to each other.
8. Inthe figure, if / || m, ¢ is a transversal. Find £1 and £2.
9. b A line p intersects two lines / and m at two distinct points. Observe the
/"é figure and fill in the blanks:
: 9 i) The line p’isknown as ......, cccc....
i1) Z1 and £5 is a pair of .......... angles.

£ -~ 1il) Z4 and £6 is a pair of .......... angles.
7% iv) Z3 and Z£6 is a pair of ......... angles.

VII Class Mathematics Lines and Angles
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10. In the given figure CF I BD, BE is transversal. - C A F

ZCAE = 135°, then find ZABD.

1 @ Points to Remember

C3CAW 7

1. Ifthe sum of two angles is 90°, then the angles are called as complementary angles to each

other.

2. Ifthe sum of two angles is 180°, then the angles are called as supplementary angles to each

other.

3. Ifthe sum of the two angles is 360°, then the angles are called as conjugate angles to each

other.

4. Two angles are said to be adjacent angles, if they have a common vertex, common arm and
lie on either side of the common arm.

5. A pair of adjacent angles whose sum is 180° are called as linear pair of angles.

When two straight lines intersect, the opposite angles at the point of intersection are called

as vertically opposite angles.

7. Vertically opposite angles are equal.

8. A transversal is a straight line that intersects two or more straight lines at distinct points.

When a transversal intersects a pair of parallel lines p and g,
let the angles formed be £1, £ 2, £ 3, Z4, /5, £6, 7 and /8.

Interior angles £3,28,25,46

Exterior angles £1,£2, 27, £8

Corresponding angles are equal £1=45,242= .6, ] '
£3=47, 2L4=/.8 A

Alternate interior angles areequal | £3= /5, Z4= /6

Alternate exterior angles areequal | £1=/7, £2=/8

Interior angles on same side of 23+ £6=180°

transversal are supplementary Z4+ /5 =180°

Exterior angles on same side of Z1+ /8 =180°

transversal are supplementary L2+ Z7 =180°

VII Class Mathematics
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2. Boh Sere Iwdo 180° wowd, & Bowd ered eSmrlSES Kords Saren wotrd.
3. Bo Sere Iwdo 360° wowd, & Bod Sered aSTISTES Qochory Sheen ©osTd.
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Interior angles £3,44,45,46
Exterior angles £1,22,27, /8
Corresponding angles are equal L1=.45,42= /.6, b/
L3=47,44=48 | — A

Alternate interior angles areequal | Z3= /5, Z4= /6

Alternate exterior angles areequal | ZL1=/7, £2=/8

Interior angles on same side of Z3+ /6 =180°
transversal are supplementary 24+ /5 =180°
Exterior angles on same side of Z1+ /8=180°
transversal are supplementary 22+ /7 =180°
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10. When a transversal intersects two lines,

pair of corresponding angles
are equal

Pair of alternative interior
angles are equal

pair of alternative exterior <€ Lines are Parallel
angles are equal

pair of co- interior angles are 7
supplementary

pair of co- exterior angles are‘(

supplementary

Euclid (323-283BC) was a Greek mathematician. He is well known
as ‘Father of Geometry.” He wrote a book named ‘Elements’ which

was a collection of 13 volumes, dealing with geometry. ‘Elements’
was most influenced work in the history of mathematics. In his
books he deduced many theorems using axioms. These theorems

are being used in the study of Euclidean geometry.

e
Reasoning
Corner Logical Venn Diagrams

A Venn diagram is an illustration that uses circles to show the relationships among things or
finite groups of things. Circles that overlap have a commonality while circles that do not overlap
do not share those traits.

Venn diagrams help to visually represent the similarities and differences between three or more
concepts.

. Use of venn
S.No | Group Venn diagram diagram Example
1 a Each class is totally Shark, Whale sea turtle
different from the Iron, Copper and Brass
other. Apple, Mango, Orange

Book, Pen, Eraser
Fruits, Vegetables,
Flowers.
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pair of corresponding angles
are equal

Pair of alternative interior
angles are equal

pair of alternative exterior P Lines are Parallel
angles are equal

pair of co- interior angles are P
supplementary

pair of co- exterior angles arej
supplementary
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S.No| Group

Venn diagram

Use of venn diagram

Example

Each class is totally
inserted in another, but
not mixed.

. Musician, Instrumentalist,

Violinist.

. Carrot, Food, Vegetables
. Andhra Pradesh, India,

Asia.

. Ring, Ornaments, Golden

ring.

One class is partly
related to other two but
these two are no ware
related.

. Lawyer, Woman, Doctor
2. Dog, Cat, Pet

All the three are partly
related to each other.

. Athletes, Footballers &

Cricketers.

. Boys, Students, 7th Class

Boys

. Tennis fans, Cricket. fans,

Kabaddi fans.

One class is completely
inserted other and one
is completely different
from other two.

—

. Sun, Moon, Stars.
. Pen, Stationary, Soap.
. Bird, Owl, Elephant.

Two are totally inserted
in one but these two are
no where related.

. Lotus, Flower and Rose
. Dog, Cat, Animal
. Food, Milk, Fruits
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Practice problems :

Indicate the group (a, b, ¢, d, e, f, g, h) to which given below belongs to

A S e

[ T S e S S S S
wnm B~ W D = O

State, District, Mandal
Boys, Girls, Artistists
Hours, Days, Minutes
Women, Teacher, Doctor
Food, Curd, Spoon
Himans, Dancer, Player
Bulding, Brick, Bridge
Tree, Branch, Leaf
Gold, Silver, Jewelary

Bulbs, Mixtures, Electricals

. Women, Illiteracy, Men

Medicine, Tablets, Syrup

. Carrots, Oranges, Vegetables

Female, Mothers, Sisters

. Table, Furniture, Chair

VII Class Mathematics

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Fruits, Mango, Onions

School, Teacher, Students
Rivers, Oceans, Springs

India, Andhra Pradesh, Visakhapatnam
Animals, Cows, Horses

Fish, Tiger, snakes

Flowers, Jasmine, Banana
Authors, teachers, Men

Dog, Fish, Parrot

Rose, Flower, Apple

School, Benches, Class Room
Pen, Stationary, Powder

Crow, Pigeon, Bird

Mammals, Elephants, Dinosaurs

Writers, Teachers, Researchers

Lines and Angles
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Chapter

TRIANGLES

N U
Learning Outcomes Content Items
The learner is able to, 5.0 Introduction
e  measure the sides and angles of a triangle. 5.1 Classification of triangles

e  classify the triangles based on sides and angles. 5.2 Tnterior angles sum property
e  find unknown measurements in a triangle by using 5.3 Exteriorangle property
the properties of triangles. ’

e  explain the propertes of interior and exterior angles 34 Properties of sides of a riangle

of atriangle. 5.5 Concurrent points of a

e verify the properties of angles and sides of a triangle. triangles

e understand and differentiate the concurrent points 3.6 Congruence of triangles

to atriangle.

e  cstablish congruence criterion for the pairs of
triangles such as SSS, SAS, ASA and RHS.

e identify the suitable congruency criterion in pair of
triangles.

Q7AFYS

5.0 Introduction:

We have learnt about triangle and it’s parts in the previous class. Triangle is one of the basic
shape in geometry. We use triangle shapes in several situations of our daily life. It is used in bridge
construction like long hanging bridges and other structures for more strength and stability. They
are also used in high tension electric towers, buildings, land surveying, signal towers, roof
constructions, Astronomy, Navigation, Physics etc. because this shape absorbs the pressure and
remain rigid. Look at the pictures and speak about them. What do you observe?

m"ﬂ "y
Vf \
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We can observe so many triangles in the above pictures, they are in different sizes. To know
their properties, it is needed to learn more about triangles. In this chapter, we are going to learn
about classification of triangles, properties of triangles, concurrent points and congruence of
triangles. Before going to discuss these concepts in detail, let us recall and review the previous
concepts what we have learnt in previous class.

[ A triangle is a simple closed plane figure formed by three line segments. J

A triangle has three vertices, three sides and three angles. A triangle can be named in either
clockwise or anti clockwise direction, i.e. AACB or AABC.

Look at the adjacent figure. The elements in AABC are:
i)  three vertices: A, Band C
i) three angles: ZA, ZBand £C

i) three sides: AB, BC and CA

B C

The opposite side to vertex A is BC and similarly, the opposite sides to vertices B and C are AC
and AB respectively.

1. Mark any three non collinear points A, B and C in your note book, join them to make a triangle
and name it.

2. Observe the given triangle and answer the following:
1)  Write the interior points of the triangle.
i)  Write the points marked on the triangle.

1) Write the exterior points of the triangle.

3. Observe the given triangle and answer the following:

1)  The opposite side to vertex L is

i) The opposite side to ZK is

i) The opposite angle to KL is
iv) The opposite vertex to LM is K M
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4. Classify the following angles into acute, obtuse and right angles :
20°, 50°, 102°, 47°, 125°, 65°, 36°, 90°, 95" and 110°.

5. Identify the intersecting point and concurrent

point in the adjust figure. ¢ /p Q v

5.1 Classification of triangles :

Based on the length of the sides, the triangles are classified into three types.

They are:

1. Egquilateral Triangle: A triangle with three equal sides is called an
Equilateral Triangle.

Ex: i) InAABC,AB=BC=CA=3cm

i) In APQR, PQ = QR =RP A 3cm B
R
Do you know?
The sides with equal length are denoted
with same number of strokes similiarly for
equal angles too.
P I Q

2. Isosceles Triangle : A triangle with two equal sides is called an Isosceles Triangle.

Ex: X

K 4 cm L

Y H Z
i) InAKLM, KM =ML =2.5cm i) InAXYZ, XY =XZ
3. Scalene Triangle: A triangle with no two sides are equal is called a Scalene Triangle.
Ex : D

S

£ g

I7) (&)

o n
N

T H U
8 3.5cm F
i) In ADEF, DE # EF # FD ii) InASTU, ST # TU # US
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P I Q
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S
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ﬁ_‘ Check Your
kol Progress

Classify the following triangles according to the length of their sides:

U Z
R
W 4cm 5cm 3cm 3cm
P Q X
5cm 3 em
S 6 cm !

Y

Based on the measure of the angles, triangles are classified into three types. They are :

1. Acute angled triangle: A triangle with all acute angles is called an Acute angled triangle.

Ex: R C
//i .
0
P 50° 85 60°  80°
Q A B

2. Right angled triangle: A triangle with one right angle is called a right angled triangle.

Ex: 4 U

Do you know?

In aright angled triangle, the
side opposite to right angle is
called ‘Hypotenuse’.

Y S

T

3. Obtuse angled triangle: A triangle with one obtuse angle is called an obtuse angled triangle.

Ex: A F
\ /4
110°
40° 45° 100°
B CD E

VII Class Mathematics Triangles




) D HHDD
i F)

(8ol ad)S (Bahesdneod ghadne Sode egrdore Eéééboféo&.

U
R
3cm 3cm 4cm 5cm 3cm 3cm
Q . .
S5cm 3 em
S T
6 cm

e Poden egrdone (BgHesdoon Kot Ssrenrr ééé&o:ﬁéiﬁg} o :
1. @e:oﬁsea (Bgheo: (Bghessin T @?\)& &Beadnen @@o)gssaéwe»m Ho (§8Heassdndo @@Q%’ssa (&ghezo

2. ooasm (Bghezo : (BeH2350S° 2.8 8590 w0885 Ko (Bihesnd wonsts (HahHao @otr.
e . Z U

40 D% Beode?

©08%s (Bhessns®
©028%m8 IS S0k
ghed) ‘égm’ ©OEPB.

X Y s T
3. @éégssa (Bgdezo : @aﬁ:wﬁ»@s 2.8 S50 08 ndnme Ko (B&Dhessdono 0HEE s (Bgheso oérd.

o]

7% SO68 GBS 8o




Che"k Y°‘“' Clasmfy the following triangles according to the measure of their angles. J

Progress

50°
110° —| 90° 40°

=23 Exercise - 5.1 >=

1. Classify the following triangles based on the length of their sides:

A
&
¢ 5
B 4cm C

Z
P R TﬁU X v

2. Classify the following triangles based on the measure of angles:

T

a) b) ©)

Q
90°
86°
108°
50° 40° 49° 23° 34° 60°
U V. R S J

3. Classify the following triangles based on their sides and also on their angles:

L
|
a) b)

4 cm

3
n
%
P

J  3cm K ] 4.5 cm \
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2cm __E X R
& D g S
°)° £ £ [2) (o
N ~ 2
e
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Z
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Q
90°
86°
108°
50° 40° 49° 23° 34° 60°
U V R S J K
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5.2 Interior Angles sum Property:

Cc
1. Ona white paper, draw a triangle
2 ABC. Using colour pencils,
r colour its angles as shown in the
Activi
figure.
A B

2. Usingascissors, cut out the three angular regions. ‘ .‘ ‘

3. Draw aline PQ and mark a point ‘O’ on it.

< O - - -
P o Q

4. Paste the three angular cut outs adjacent to each other to form one angle at ‘O’ as shown in the
figure given below.

<
P O Q

You will find that three angles now constitute a straight angle.
Thus, the sum of three interior angles of a triangle is equal to 180°.

Proof of the interior angle-sum property of a triangle :

Statement: The sum of the interior angles of a triangle is 180°.

Given : ABCisatriangle Pe——— A 49— ->Q

To prove : ZA+ ZB + £ZC=180°

Construction : Draw a line 1?(5 , through ‘A’ parallel to BC

Proof:
Mark the angles as indicated in the figure:
L2=/5 — 6) (why?)
3=L4 — (i1) (why?)
() +@() =>L2+£3=15+ /4
L+ 22+ 23=L1+45+/4 (adding Z1 on both sides)
1+ /5 +/4=180° (linear angles)
Therefore, Z1 + /2 + /3 =180°
ZA + /B + ZC =180°. Hence proved.
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Example 1: Inatriangle, two of the angles are 43° and 57°. Find the third angle.
Solution:  Given two angles of a triangle are 43° and 57°

Sum of these two angles =43°+ 57°=100°

In a triangle the sum of the interior angles is equal to 180°.

.~ Third angle = 180° - 100° = 80°

Example 2 : Findthe value of ‘x” in the following triangles:

A P X
X X
65°
60! X x 80, B 42°
B C Q R Y Z
Fig. (i) Fig. (ii) Fig. (ii1)

Solution: From the fig. (i)
LA+ /B + £ZC=180° (. Sum of three angles in triangle is 180°)
65"+ 60° + x = 180° = 125°+x=180°
x=180°—125%=55°
From the fig. (ii)
P+ /ZQ+ ZR =180° (why?)
x+x+80°=180° = 2x + 80" =180°

(s

100
2x=180°—-80"=2x =100 = x:T=SOO = x=50°

From the fig. (iii)
X+ /LY +£7=180° (why?)
x+90°+42°=180° = x + 132°=180°
x=180°-132° sox=48°
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609060 1: 2.8 (Hgheso S8 Bob Seaddmen 43° $r8050 57° eond SimEd Serdndy RS0k,
BD : S&eodo ok (B8HaenS® Bok Eleasimen 43° Hr805m 57°

&3 BodH Seasme wedsm = 43° + 57° = 100°

@’éaﬁamé{; 0088 Sedne 050 180°

- SaedsPemo = 180° - 100” = 80°
€0e33908 21 (8085 BN (Bghasned® X Denddr EHFCKE.

A P X
X X
65°
600 X X 800 —I 420
Heosm (i) c 9 o (i) Y eoso (i)

DD : Headw (1) oo
A+ /B+ 2C=180° (- (Behasns® @os8 Sesne Inssn 1809
65°+ 60° + x = 180° = 125+ x=180°
x=180°—125°=55°

Heasdoo (i) oo

/P +/£Q+ ZR =180° (QotH?)
x+x+ 80°=180° = 2x+ 80°=180°
100

2v = 180"~ 80°=2r = 100" = x=—"=50" = x =50’
Deos (i) o8

X+ LY + £7= 1800 (Dot5r%?)

x + 900 + 420 = 1800

x+90°+42°=180° = x + 132°=180°
x=180"-132° sox=48°
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Example3: Find the values of x and y in the given triangle.
Solution : In the AABC,
ZACD + ZACB = 180° (linear pair of angles)
110°+y=180°
y=180"-110° <o
y=70" — (i)
/BAC + ZACB + ZCBA = 180° (Why?)
x +y+60°=180°
x +70°+ 60° = 180° (From (1))
x+130°=180°
x=50°
Example4 : Inarightangled triangle one acute angle is 44°. Find the other angle.

Solution : We know that, sum of the two acute angles in a right angled triangle is 90°.
Given that, in the right angled triangle one of the acute angles = 44°
Other acute angle in right angled triangle = 90° — 44°=46°

Example5: The angles of a triangle are (x + 10)°, (x —20)° and (x +40)°. Find the value of x and
the measure of the angles.

Solution : Given that the angles of the triangle are (x + 10)°, (x —20)° and (x +40)°.

(x + 10)° + (x — 20)° + (x + 40)° = 180° (why?)
X+ 100+ x — 200 + x + 40° = 180°

3x + 300 = 180° = 3x =180 30"

3x = 150° = x=%=50°

Each of the angles are, x + 10°=150°+ 10°=60°
x —20°=150°-20°=30°
x +40°=50°+40°=90°

.. Measure of the angles are 60°, 30° and 90°

=) e

From the given figure, find the sum of
ZA, ZN, £G, ZL, ZE and £8S.
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Example 6 : Find the sum of the interior angles in a pentagon. A
Solution:  Divide the pentagon into three triangles as shown in the fig.
Sum of the angles in AABC = 180°
Sum of the angles in AADC = 180°
Sum of the angles in AADE = 180° b ¢
Sum of the interior angles in the pentagon = Sum of angles in AABC + Sum of'the angles in AADC
+ Sum of the angles in AADE

=180°+ 180" + 180° = 540°.

[ Can you find a triangle in which each angle is less than 60°? ]

*/‘%_3( Exercise-5.2

1. Which of the following angles form a triangle?

a)  60°, 70°, 80° d) 60°, 30°, 90°
b) 65, 45°, 70° e) 389,102, 40°
) 40°, 50°, 60° f)  100°, 30°, 450

2. Sum oftwo interior angles of a triangle is 105°. Find the third angle.
In APQR, £P=65°, ZQ=50°. Find ZR.

4. Find the missing angles in each of the following triangles.

b) c)

38’

5. Find the value of x ’in each of the given triangles.
c N
a) b)

64° 78°

46°

v
m
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0
55 38°
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64° 78°

46°

v
m

7% SO68 GBS 8o



6. Findthe value of x’and ‘y’in each of the following triangles.
T
a)

60°

o P 68°
R

In a right angled triangle one acute angle is 37°. Find the other acute angle.

A

Ie

v

If the three angles of a triangular signboard are 2x°, (x — 10)° and (x + 30)°respectively. Then
find it’s angles.

9. If one angle of a triangle is 80°, find the other two angles which are equal.

10. State TRUE or FALSE for each of the following statements and give the reasons for the
FALSE statement.

1) A triangle can have two right angles.
i) A triangle can have two acute angles.
i) A triangle can have two obtuse angles.
11. The angles of a triangle are in the ratio 2 : 4 : 3, then find the angles.

12. Find the sum of interior angles of an hexagon. A

5.3 Exterior Angle Property :

Draw AABC and extended BC upto D.
Observe the ZACD formed at point C. This angle lies B c D

in the exterior of AABC. We call it is the exterior angle of

AABC formed at vertex C.

Clearly ZBCA is an adjacent angle to ZACD. The remaining

two angles of the triangle namely ZBAC or ZA and ZCBA 4

or /B are called the two interior opposite angles of ZACD.

Now cut out (or make trace copies of) ZA and ZB and place

them adjacent to each other at ‘C’ as shown in the Figure.

Do these two pieces together entirely cover ZACD?

Can you say that ZACD = ZA + /B? B ¢ b

From the above activity, we can say that an exterior angle of a triangle is equal to the sum of its
opposite interior angles.

VII Class Mathematics Triangles



6. @) Bghasned® X’ Kb P’ Devden EHFI0E.
T

a) o b)

TIe

2.8 0oa8s (Bihesns® a8 Q) 88055 37° e@omd Bokd ®e) 8500 EMPS08.

8. (Dghersedos® &) PO 33568 ) B0 @oSY &eaimen 58 2x0, (x — 10)°, (x + 30)°
9005 & Eeainen P08,

9. (&gheo B &8 %50 80° $8050 MWADS B Eearen HHPK0 oW B EdFACKrS5w.
10. (8ob (DSaren $&iRP, @dEEr (@370 ©d8s (HSTrey dsednornr HHBoHoE.
) (RghHausmn Bow ooz Seabnen EOA €0HW).
) ($ghain ot ey eadnen EOA 08D,
i) (RgHasn BoH s Saknen EOA €0H).
11. (8gbazo GwE) &eodooen 2:4:3 3@@;@5 &3), & erdnen EHFPS08 .
12, 2Eye Gos) ©odd S In&Sn EHFAPH08.

A
5.3 230850850 &80

2.8 =2A%0 ABC (@gbessin Achod BC ghassindd D 8%

FPEAOSOR. B p D

C 88 2888 LACD 85550 H88D0B08.

& S50 ABC (Bghessinio 200N, &3 ABC (§8hessind %leéw €38 a?°<‘>/5°§§5€aé)3 0L,
/BCA, ZACD% e—sé:éclgssao ORI Q0.

(B2H2NS) WADS Boh Spsmen L/BAC Soe LA $:805m

A
ZCBA 8w /Bev, a?°o“3°§§seazﬁaa ZACD% e9080°9sme easinen
[Slelhiter)
ALY 8550 LA, 880 /B 88809 (8% 32 S0EBT°)
arsEedn ZACDD H65nd® Srddty SHHEHS ©88osod.
&3 B0 EPeasimen ¥ 3J°5’5°§§5892533 ZACD% 3868 cndae
B (o3 D

ZACD=ZA + /B 9 Béo)ﬁeam?

E ée)e‘%aﬁw oo .8 @aafmoés&) as°33°§§eesé» PR Go¥) ©oBBwPSny oo R0 B0 J5rH0R
TN

7% SO68 GBS 8o




Proof of Exterior angle property :
We can prove this property as follows.
Statement:  Anexterior angle of triangle is equal to the sum of its interior opposite angles.
Given: In APQR, ZPRS is an exterior angle at R, ZP and £Q are interior opposite angles.
To prove : /ZPRS = /P + £Q
Construction: Through point‘R’, Draw R_"fparallel toP_Q
Proof': Z£1=/3— (i) (alternative angles) T >\\ P
/2 =/4—> (ii) (corresponding angles)
eq. ()+(1) L1+L2=43+/4
/PRS=/P+ £Q <

Thus, the exterior angle of a triangle is equal to sum of it’s interior opposite angles.

Example 7: Inthe AABC, exterior angle at /C=105° and ZA=65. Find the other interior opposite
angle.

Solution : Given that, exterior angle at Z/C =105°.
One of'the interior opposite angle ZA =65°.

The other interior opposite angle is ZB.

ZA+ ZB=105° (- exterior angle of a triangle is equal to sum of the interior opposite
angles) 65°+ ZB=105" = ZB=105"-65" =40°
Example 8 : Find the exterior angle of the given triangle.

Solution : From the figure, ZP=30°, £/Q=35° P

Exterior angleatR = ZP+ £ Q (- exterior angle property)

=300+ 35" =65

Q R T

ﬁ; - Find the value of x’in the given figure.
(- Progress
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B8 (Bghassnst w(rggssaé», ©0STD50Y Eeosine InBZNSH HETESD.

AABCs® C Eécg aP?’.J‘ggssazéa = 105° 08050 LA=65° @900 Boks @wosoeddng o
BP0,

Sgroddn Lok LC 58 arsegSeasin = 105°,
2.8 @oSTDSnY Eeain LA =65°.
Bo&S wostrdSny o /B.

ZA+ ZB=105( (®eHassns®d wgrégseaéw ©0&T°D5NP Eeosine InBINSDH
ESENVN RV

65"+ ZB =105° = /B =105"-65" =40°
Bod (BgHastns® wﬁeggseazﬁaa BP0,
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——

9@ Exercise-5.3 >

1. Write the exterior angles of AXYZ. /x\
Y

2. Find the exterior angles in each of the following triangles: / z R
Q
A
60
a) b) )
730 . /\
B C D R F E
3. Findthe value of ‘x’ in the following figures.
P
4x
s 119°
A R @ o Ros”
Fig (i) Fig (ii)

4. Ifthe exterior angle of a triangle is 110° and it’s interior opposite angles are x"and (x + 10)°. Find
the value of .

5. Find the values of x’and ‘y’in each of the following figures.

A
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5.4 Properties of sides of a triangle :

Measure the length of the sides of AABC and fill the

following table.
B C
Name of the Triangle | Length of the Sides | Sum of the lengths of two sides Relation True/False
AABC AB= BC+CA= BC+CA>AB
BC= CA+AB= CA+AB>BC
CA= AB+BC= AB+BC>CA

From the above table, we can conclude that the sum of the lengths of any two sides of a triangle
is greater than the length of the third side.

Take the same measurements of the previous activity and note the results as given below.

Name of the Length of the Difference of Relation True/False
triangle side lengths
AABC AB= BC-CA= BC-CA<AB
BC= CA-AB= CA-AB<BC
CA= AB-BC= AB-BC<CA

From the above table we can conclude that the difference of the lengths of any two sides of a
triangle is less than the length of the third side.

B 6 cm C
Fill the following table as per measurements given in the above triangles:
Name of the Measure of Lenth of each Smallest | Shortest| Biggest| Longest
triangle each angles side angle side angle side
AABC /A= ,/B= /C= | AB= ,BC= ,CA=_
APQR /P= /Q= ,/R= | PQ=_,QR= ,RP=

What do you observe from the last four columns in above table?

K2
0‘0

K2
0‘0

VII Class Mathematics
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In any triangle the opposite side to the biggest angle is bigger than the other two sides.

In any triangle the opposite side to the smallest angle is smaller than the other two sides.
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E 7 cm F

M 6cm N
We can observe that ‘In an Isosceles triangle, the angles which are opposite to equal sides are also
equal’.

Similarly the sides which are opposite to equal angles are also equal’.

@ Let’s think [ What are the measurements of angles of an equilateral triangle? ]

&

N

Example 9 : Findthe values of x’and ‘y’in the following figure.
Solution : ZLNM + 110°=180° (Linear pair angles)
ZINM =180°—110° = 70°
ZLMN = ZLNM (Angles opposite to equal sides)

y=170°
x+y=110° (Exterior angle property)
x+70°=110° 110

x = 1100~ 70° = 40°

1. Twosides of a triangle are Scm and 4cm respectively. Write any three possible measurements
that suit for the third side.

2. The lengths of line segments are 3cm, Scm, 6cm and 9cm.
i)  From the above measurements which group of the line segments can form a triangle.
ii)  Which group of line segments can not form a triangle, give the reason.

3. Findthe value of x’ in the following triangles:

P B
A
56°
4 cm 4 cm x
A A 56° A\
E N G 4.3 cm A
Fig. (i) Fig. (i1)
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4. AABCisanisosceles triangle in which AB=AC. If ZA=280°then find /B and ZC.

5. Findthe values of x 'in each of the beside triangles. B ;
a 110" L

6.  Which of the following statements are true in the following diagram.

) OY<OT T
i) TY<TO '93
iy £Y<ZT Do you Know?
iv) TY <OY 0900 DN T h;nperpendlcul'aff line Se.gme?’zt ﬁom
y vertex to it 5 opposite side is
5.5 Concurrent points: called ‘Altitude.’
Ortho Centre:

+  Make apaper cut of AABC, from vertex A fold the triangle on the side BC
as shown in Fig. (i). This folded line represents the altitude (orthogonal) of
the triangle. Name it as AD.

+  Inthe same way you can get two other altitudes. Name them BE and CF respectively as shown in
Fig. (ii) and (iii).
You can observe that these three altitudes are orthogonals concurrent.

%+  The concurrent point of the orthogonals of a triangle is called Orthocenter. It is denoted
by ‘O’.

Note : 1. Inright angled triangle Orthocentre lies on the vertex at the right angle.
2. Itlies on the exterior of the obtuse angled triangle.
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Incentre:

Do you Know?

A line which divides given angle into two equal
parts is called angle bisector.

1. Make apaper cut of AABC Fold the triangle as shown in Fig. (i) by coinciding the sides AB and
AC. This folded line represents the angle bisector of ZA.

2. Inthe same way, you can get two more angle bisectors of /B and ZC respectively as shown in
Fig. (ii) and (iii).

You observe that these three angle bisectors are concurrent.

3. The concurrent point of the angle bisectors is called ‘Incentre’ of the triangle and it is denoted
by ‘I".

c B Fs c
Fig(2) Fig(3) Fig(4)

I = Incentre, IS = radius of the Incircle
Note : Incentre of a triangle is equidistant from all the three sides.

Circumcentre :

Do you Know?

A perpendicular line passing through mid point of
any side is called perpendicular bisector.

¢ Make a paper cutof AABC. Fold the triangle along the side, by coinciding the vertices B and C
each other. The folded line represents the perpendicular bisector of side BC.

+ Inthe same way you can get two more perpendicular bisectors to the sides AC and AB respectively.
You observe that these three perpendicular bisectors are concurrent.

o  The concurrent point of perpendicular bisectors of a triangle is called ‘Circumcentre’ of
that triangle. It is denoted by ‘S’.

B 0 Fgm C B pgm Y C
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Note : o Circumcentre is equidistant from all three vertices of the triangle.
o It lies on the midpoint of the hypotenuse in right angled triangle.

o It lies on the exterior of the obtuse angled triangle.

Centroid :

Do you Know?

A line segment joining any vertex to mid point of
it’s opposite side of triangle is called median

®  Make paper cut out of AABC, now fold triangle in such a way that the vertex B falls on
vertex C. The line along which the triangle has been folded will intersect at midpoint of side
BC as shown in the figure. The point of intersection is the mid-point of the side BC, name it
as S. Draw a line joining vertex A to the mid-point S. This line is called the median of the
triangle on BC from A.

®  In the same way find the mid points to AB and AC. Name the mid points as ‘U’ and ‘T’
respectively. Join UC and TB (medians).

You observe that these three medians are concurrent.

®  The concurrent point of medians of a triangle is called ‘Centroid’ and it is denoted by ‘G’.

s Ht
Fig(1) Fig(2) Fig(3)

Fig(4)

Note : Centroid ‘G’ divides each median in the ratio of 2.1 from the vertex of a triangle.

Let’s %J
' Explore /

Write the location of the concurrent points in different triangles.

Type of triangle Orthocentre (O)| Incentre (I) Circumcentre (S) | Centroid (G)
Right angled Mid point of the
triangle hypotenuse
Acute angled Interior
triangle
Obtuse angled .
triangle Exterior
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Euler Line:

Draw a triangle. Draw medians, perpendicular bisectors, angle bisectors
and altitudes in that triangle. Join centroid, circumcentre, incentre and
orthocentre.

What do you observe?

In a triangle, the centroid ‘G’, circumcentre ‘S’, incentre ‘I’ and orthocenter ‘O’ lie
on a straight line (Collinear points). This line is called the ‘Euler line’.

Note : 1. Inlsoscles triangle ‘G’, ‘I’, ‘O’ and ‘S’ are Collinear.
2. Inscalene triangle ‘G’, ‘O’ and ‘S’ are Collinear.
3. InEquilateral triangle ‘G’, ‘I’, ‘O’ and ‘S’ are coincide to each other.

=23 Bercise-55 N+ SIS

1. State TRUE or FALSE. If it is FALSE write the correct statement.

1)  Centroid (G) of atriangle always lies in the interior of that triangle.

1))  Orthocenter (O) of aright angled triangle is the mid point of it’s hypotenuse.
iii) Circumcentre (S) is equidistant from all the sides of a triangle.
iv) The concurrence of medians of a triangle is centroid.
v) The point of concurrence of Perpendicular bisectors of sides is Incentre.
2. In APQR, QT =TR, PS L QR, then what do you name PT and PS.

P

3. Fill the following table with correct answers: o1 R
Concurrent lines in triangle Concurrent point
1) Medians

i) Altitudes

i) Angle bisectors

iv) Perpendicular bisectors
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4. InAABC, AD ismedian and G is centroid write the following ratios:

) AG:GD i) AG:AD iii)) AD:GD 1iv) GD:AG R
5. InARST, If RX, SY and TZ are medians of a triangle.
If RX=12cm, SY = 15cm then find, y Y
) GX i) RG i) SG iv) GY . / ]

6.  Which centre is equidistant from all the sides of a triangle.
5.6 Congruence of triangles:
Look at the following figures. What do you observe in them?

Let us observe congruence of some geometrical figures.

Name of the Diagram Rule for Symbolic
figure congruency representation
B p
Line segments \ Equal in length AB = PQ
A Q
Angles Equal measure ZA = /B
of angles
C, C,
Circles @ @ Equal radii C =C,
A B P Q
[l Squares Equal sides OABCD = OPQRS
D C R S

What do you think of rules for congruence of triangles?
Congruence of Triangles:

We can check congruence of plane figures by method of superimposition. After superimposition
if they coincide each other exactly then we say that they are congruent.

A P
B C Q R
Here AABC and APQR have the same size and the same shape. So we can represent this as
AABC = APQR

This means that, when you place APQR on AABC, P coincide with A, Q coincide with B and R

coincide with C, @also coincide with AB , @ coincide with BC and PR coincide with AC. The
coinciding parts are called as corresponding parts. In two congruent triangles, the corresponding parts
(i.e., angles and sides) that match each other are equal.
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) GX ii) RG iii) SG iv) GY
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Statement Corresponding vertices | Corresponding sides | Corresponding angles
AABC = APQR AP AB = PQ LA = /P
B&Q BC=0QR 4B =/Q
CoR AC= PR /C=/R
ADEF = ARTS D« R DE= RT /D = /R
EoT EF= TS ZE = /T
Fo S DF = RS LF=/S
fr Check Your [ If AEFG = AKLM, then write the corresponding congruent sides,
- : Progress congruent angles and congruent vertices?

Conditions for congruence of triangles:

We know that for two triangles to be congruent, it is necessary that three corresponding sides and
three corresponding angles of the two triangles must be equal. Now, we can understand that all the six
conditions are not necessarily required to be verified for establishing the congruence of two triangles.

SSS (Side-Side-Side) Congruence criterion: If three sides of a triangle are equal to the
corresponding three sides of the other triangle, then the two triangles are congruent

JANYA

By SSS congruency, AABC and APQR are congruent. AABC = APQR. Itisread as triangle ABC
is congruent to triangle PQR.

Ex : In AABC and APQR,

Corresponding sides AB =PQ,
BC =QR,
CA=Rp B

You can observe that the two triangles coincide each other exactly.
. AABC = AFED

SAS (Side-Angle-Side) Congruence criterion :

If two sides and their included angle of one triangle are equal to the corresponding two
sides and their included angle of the other triangle, then the two triangles are congruent.

Ex:
In AABC and APQR
Corresponding sides AB=PQ

BC=QR B

Corresponding angles £B = ZQ
By SAS congruency, AABC and APQR are congruent.
- AABC = APQR
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ASA (Angle-Side-Angle) Congruence criterion:

If two angles and their included side of one triangle is equal to the corresponding two
angles and their included side of the another triangle, then the two triangles are congruent.

Ex : In AABC and APQR A )
Here, corresponding angles /B =/2Q, ZC=ZR,
Corresponding side BC = QR
' C a : R

By ASA congruency, AABC and APQR are congruent. g 1

AABC = APQR
RHS (Right angle-Hypotnuse-Side) Congruence criterion :

If the hypotenuse and one side of aright angled triangle are equal to the corresponding hypotenuse

and side of the other right-angled triangle, then the two triangles are congruent.
A

P
Ex : In AABC and APQR
Corresponding sides BC = QR
Corresponding hypotenuses AC=PR B c Q R

Corresponding angles /B = ZQ =90°
By RHS congruency, AABC and APQR are congruent.
AABC = APQR

Note : Intwo triangles, if the three angles of one triangle are respectively equal to the three angles
of'the other, then the triangles not necessarily be congruent.

%?3( Bxercise-5.6 =

1. Giventhat AABC = ADEF.

i)  Listoutall the corresponding congruent sides.
i)  Listout all the corresponding congruent angles.

2. AABC and AFGE are congruent, determine whether the given pair of sides and angles are
corresponding sides and corresponding angles or not.

_ J— — — A G
i) AB and FG i) AC and GE
i) BC and EF iv) ZAand ZF
B 1 c [ = 1

v) ZBand ZF vi) ZCand ZE.
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3. Find the three pairs of corresponding parts to ensure SSS congruence criterion in the given pair of
triangles. Write congruence of triangles in symbolic form.

X
4.8 cm
4.5 cm 4.8 cm
3.2cm

3cm

M) @ 32cm R 4.5 cm z

(ii)

A 5cm D P

B 5cm c

(i) G
4. Find the three pairs of corresponding parts to ensure SAS congruence criterion in the given pair of
triangles. Write congruence of triangles in symbolic form.

K X
7
3.5cm
45

L Scm MY S5cm

(i)

P Scm
45°
45
Q Scm R

(iii) (iv)

5. Find the three pairs of corresponding parts to ensure ASA congruence criterion in the given
pair of triangles. Write congruence of triangles in symbolic form.
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A 5cm D

B 5cm c

(iii) (iv)
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6. Find the three pairs of corresponding parts to ensure RHS congruence criterion in the given
pair of triangles. Write congruence of triangles in symbolic form.

S
§| :3% w:“‘ |
en
0
(i)
X

g o

D

A 2.8 cm B
(iv)

L2
»%(i.m Exercise [JE55 N

1.  How many right angles exist in a triangle?
2. Which is the longest side in AXYZ having right angle at ‘Z’?

3. Isthe sum of any two angles of a triangle always greater than the third angle? Give examples
to justify your answer.

4. Choose any three measures from the following to make three different triangular wooden
frames.

11m, 9m, 3m, 7m and 5m.
5. Write any two possible measurements to be suitable for the following triangles.
1)  Rightangled triangle.
1) Obtuse angled triangle.
iii) Acute angled Triangle.
6. Whatis Euler line?
7. In whichratio the centroid ‘G’ divides the median?
8. Which concurrent points lie outside the obtuse angled triangle?
9.  Whatare the two concurrent points that lies on the right angled triangle?

10. Find the value of x’and ‘y’in the adjacent figure.

A

VII Class Mathematics Triangles




6.

6
7
8.
9

B (Behere a8 ©0.8.8H JERITPIS0 JaHsn 2;6_6903630&1)69&, K0S Kol a3
étﬁe)%eg grifdnen EBPS08. (Bahere HEGISPEEINN HEK GHDPACD TP aHod.

2.8 cm

D

A 2.8 cm B
(iv)

P . ~
e%(?&uﬁmmﬂwa)é}% B

2.8 (Bahesos® A ©o8%men Gotran?
7 zscg o085 Ko AXYZ &° @@?o(g gHa30 AO?

(88be208®  Both Eerre FwBo wonae LrESE o Eo8 KNP GotnomE? GIRrSneE
DHB0T0&.

8193 8 Foded® DI Lrd oo NS Sl Y 3, Bghaseoro P
FoHod.

11 0.8, 9 0.8, 3 0.8, 7 0. 505w 5 o..
BIHH DE) (Behere $0HE Both E5°83 Seodedy HE0s.
i) eo2&%s (sHeso
i) ©5E&%s beo
1) e &% (gHeso
soned By de IW?
$0655758 T HB&BoBo ‘G’ D APES® DeRK%00?
©6E8%s (HeHoS® (HeHetndd poher Goi WS DoHen AD?
©028%s (BhezoD &0G B0 MWPE DoHHod BeHod.

10. @é&é@éxé‘s{o X7 08050 Y’ Dendedy EFP&answ.

73 366D HHBSHD

A

S0




11. InAABC, LA is four times to /B and £C is five times to ZB. Find the three angles.

12. Ladder was faced to a wall. One end of the ladder was making 70° with the floor. Find the angle
of the other end of the ladder with the wall.

13. Write the possible measurements of angles in the following table. One example is given for you.

Type of the triangle Scalene triangle | Equilateral triangle Isosceles triangle
Acute angled triangle | 40°, 60°, 80°

Right angled triangle

Obtuse angled triangle

14. Write the congruency law in sybolic form for the following triangles.

N Q X
L M O P S c R
F

(iii)

ﬁ @ [Points to Remember

1. Atriangle is a simple closed plane figure made up of three line segments.

2. Based on the sides triangles are of three types. J6s314

1)  Equilateral triangle
i) Isosceles triangle
iii) Scalene triangle
3. Based on the angles, triangles are of three types.
1)  Acute angled triangle i1) Obtuse angled triangle ii1) Right angled triangle
4. The sum of the three interior angles in a triangle is 180°.
5. The exterior angle of a triangle is equal to the sum of it’s opposite interior angles.
6. Properties of the lengths of the sides of a triangle:

e  The sum of the lengths of any two sides of a triangle is greater than the length of the third
side.

e The difference between the lengths of any two sides of a triangle is smaller than the
length of the third side.
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10.
1.

12.
13.

14.
15.

The line segment joining a vertex of a triangle to the mid-point of its opposite side is called
median of the triangle. The concurrent point of the medians of triangle is called the Centroid.
Centroid ‘G’ divides the median in the ratio of 2:1 from the vertex.

The perpendicular line segment from any Vertex to its opposite side is called altitude.
Concurrent point of altitudes or orthogonals of a triangle is called an Orthocentre ‘O’.

The line segment which divides the angle into the equal parts is called angle bisector.
Concurrent point of angle bisectors in a triangle is called Incentre ‘I.

In a triangle perpendicular by sector or concurrent on the concurrent is called circumcentre.

In a triangle, the Centroid ‘G’, Circumcentre ‘S’, Incentre ‘I’ and Orthocenter ‘O’ are Collinear.
This line is called the Euler line.

Congruent objects or figures have the same shape and the same size.

Two congruent line segments have the same length. Two congruent angles have the same
measure.

Superimposition method is used for enhancing of congruent plane figures.
For the Congruence criterion of triangles, The necessary and sufficient conditions.

SSS congruency rule: If three sides of one triangle are equal to the corresponding three sides
of the another triangle then the triangle are congruent

SAS congruency rule: If two sides and their included angle of one triangle are equal to the
corresponding two sides and their included angle of the other triangle, then the triangles are
congruent.

ASA congruency rule: If two angles and their included side of one triangle are equal to the
corresponding two angles and their included side of the other triangle then the triangles are
congruent.

RHS congruency rule: If the hypotenuse and the side of one right-angled triangle are equal
to the corresponding hypotenuse and the side of the another right-angled triangle, then the
triangles are congruent.

i& i’uzzle time [ Find the interior angles of all triangles by using given clues. ]

Isosceles & right

Isosceles & obtuse angled triangle () angled triangle
30
Scalene & acute
Equilateral & acute angled triangle

angled triangle Isosceles & acute
angled triangle

o
i Scalene & right

angled triangle

Scalene & obtuse
angled triangle

VII Class Mathematics Triangles
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Chapter

Kiran: Dad, what are the details about,
those are on the board?

Father: It is about the welfare schemes

Volunteers - 18
Families- 887 Ammavodi - 185
Population - 3254 |Vidhya Deevena - 101
Rice Cards- 788 |Cheyuta - 124
Pensions - 335

J

Learning Outcomes
The learner is able to 6.0 Introduction
e  explain the concept of ‘Data’. 6.1 Arithmetic Mean
e understand the concepts arithmetic mean, modeand || 6.2 Mode
median of ungrouped data and can use these concepts 6.3 Median
in daily life to solve the problems. i
. 6.4 Visual Representation of Data
e  construct and interprets double bar graphs.
. . (Double bar graph and Pie
e  construct and interprets pie charts. bt
e represent and visualise the data in the form of graphs
and pie charts. \
(. J
6.0 Introduction:
One day Kiran and Bindu visited the nearby
‘GRAMA SACHIVALAYAM’ along with
their father. Grama Sachivalayam

Gollaya Gudem - Eluru

Vahana Mitra - 16

Arogyasri Cards - 685

implemented by AP government and
the number of beneficiaries.

Bindu:  Kiran, could you tell me what is the
population of our village?

Kiran: 3254 people are residing in our
village.

Father: Bindu, how many ‘AMMAVODI’
beneficiaries are there in our village?

Bindu: In our village there are 185
‘AMMAVODI’ beneficiaries.

The information exhibited on the board is "basic data" of the village.

VII Class Mathematics

Data Handling
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The information which collected either in the form of numbers, words or pictures is called
‘Data’. Always we can see several kinds of information or data through newspapers, magazines,
television and other sources of media in our daily life.

Let’s observe the following charts and pictures. What are they representing?

i !ol’z!;l INDIAN PREMIER LEAGUE

KL RAHUL

KRABADA

TOP 5 BATSMEN TOP 5 BOWLERS
NAME OF THE PLAYER RUNS [l NAME OF THE PLAYER WICKETS

30

SHIKHAR DHAWAN

JASPRITH BUMRAH

27

DAVID WARNER

TRENT BOULT

25

SHREYAS [YER

ANRICH NORTJE

22

ISHAN KISHAN

YUZVENDRA CHAHAL

21

MODE OF
TRANSPORT

S.S.C Pass Percent

Z. P High School

NUMBER OF STUDENTS

88 884§

Auto
Riksha

£ Baed

BICYCLE

838448

BY WALK

88 BGaed

201415 201516 201617 201718 2018-19 §=1OGIRLS

% =10BOYS

The above charts and pictures are showing certain information or data, which is related to the top
five batsmens and bowlers in IPL - 2020, pass percentages of school students and mode of transport
of students which make us to understand easy.

Collection of data places a very important role in the statistical analysis. Data helps us to understand
well and identify in which aspect we are good and in which aspect we need improvement. The method
of collecting information is divided into two different types, namely ‘ Primary data’ and ‘Secondary

data’.

1. Primary data : The data colected directly through personal experiences,
interviews, direct observations, physical testing etc. is called Primary data.

It is also described as raw data or first-hand information.

Example : Marks noted in the personal marks register of a teacher etc.

2. Secondary data : Secondary data is the information which has been
collected in the past by someone else but used by the investigator for his
own purpose. The sources of secondary data are books, journals,
newspapers, websites etc.

Example : Collection of village population details from census register.

VII Class Mathematics

Dr. Calyampudi Radhakrishna Rao (C.R.Rao) - India

A wellknown statistician, famous for his theory of estimations.

He worked on Cramer - Rao Inequality and Fisher - Rao theorem.

His schooling was completed in Gudur, Nuzvid, Nandigama and

Visakhapatnam.

He studied M A (Mathematics) in Andhra University.
He obtained a Ph. D. Degree under the guidance of Sir R.A. Fisher.

(250)
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Measures of Central Tendency:

We have come across several situations where we use the term ‘Average’ in our day-to-day life.
Consider the following statements.

e  Theaverage marks scored by class VI students in mathematics summative test is 74.

e  Theaverage temperature at Vijayawada in the month of May is 40°C.

e Jyothika’s average study time is 4 hours per day.

Children! consider the example,

“The average marks scored by class VI students in mathematics summative test is 74°. Does it
mean that every student has scored 74 marks in the class? No, certainly not. Some students may got
more than 74 marks and some students may got less than 74 marks. Average is the value that represents
the general performance of class VI students in mathematics test. Similarly, 40°C is the representative
temperature of Vijayawada in the month of May.

We can say average is a representative or Central Tendency Value of the group of data. By using
a ‘Central Tendency Value’ we can summarize the given data. Different forms of data need different
forms of representative values or Central Tendency values to describe it. We study three types of
measures of Central Tendency of data namely Arithmetic Mean, Mode and Median.
6.1 Average (or) Arithmetic Mean:

Kishore : Hai Samreen, how are you studying?
Samreen : [ am studying well Kishore.
Kishore : How many marks have you gotin .

mathematics in FA-2?

Samreen : I got 49 marks and stood first in

mathematics in my class.
Kishore : Congratulations! So you are the first
ranker in FA-2 exam.

Samreen : No Kishore! I got 2nd rank, after calculating of
‘Average’ on all subjects.
The most common Measure of Central Tendency of a group of data is average or Arithemetic Mean.

To understand it in a better way, let us observe at the following case.
Suppose marks secured by two students in different subjects are
Samreen : 32,37, 25, 49, 36, 31
Sujatha : 45, 42,22, 34, 36, 43 then who pereformed well ?

Now Average or Arithmetic Mean of marks of Samreen and Sujatha will be calculated by

Total of marks in all subjects

Number of subjects

VII Class Mathematics @ Data Handling
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32437+25+49+36+31 210
6 6

Arthmetic Mean of Samreen marks =

35

45+42+22+34+36+43 222

6 6
So, Sujatha’s performance is better than Samreen.

Arithmetic means of Sujatha marks =

37

" | ‘Arithmetic Mean’(Average) is a number or value that represents or shows the
Central Tendency of a group of observations of data.

Average or Arithmetic Mean can be defind as follows:

Sumof observations

}Arithmetic Mean =

Number of observations

Example 1 : Mid Day Meal (MDM) taken by the students in six days are 132, 164, 145,182, 163
and 114. Find Arithmetic Mean of students who took MDM per day?

Solution :  Given, number of students who took MDM 132, 164, 145, 182,163,114

Sumof observations
Number of observations

Arithmetic Mean =

_132+164+145+182+163+114 900 ~150
6 6

Where does the Arithmetic Mean lie? :

The marks obtained by Sarala, Bindu, Geeta and Rekha in Telugu, Hindi and English are given below.

Students Telugu Hindi English
Sarala 20 16 15
Bindu 14 10 20
Geeta 16 12 18
Rekha 14 10 15
Now let us calculate the average marks obtained by the students in each subject.
Telugu Hindi English
. . 20+14+16+14 16+10+12+10 15+20+18+15
Arithmetic Mean =
4 4 4
64
i - -
16 = =
Highest marks 20
Least marks 14

What do you observe from the above table?
Does the mean lies between maximum and minimum values in each case?

VII Class Mathematics Data Handling
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Note: ‘Arithmetic Mean’ of given data always lies between the highest and
lowest observations of the data.

~
ﬁ‘; CheCk Your [ Find the Arithmetic Mean of first three multiples of 5? }
|

Progress

Let’s %; _J
Explore

Collect the information about the weights of any ten students of your class in
kilograms and answer the following :

1.
2.
3.

What are the greatest and smallest weights?
Find Arithmetic mean of collected data.

Verify whether Arithmetic Mean lies between greatest and smallest
observations or not .

*/\5%3[ Exercise-6.1 s

Find Arithmetic Mean of the following .

) 4,5,11,8 i) 10,15,21,12,17 i) —oeT

Amounts donated by eight students to “‘NIVAR’ cyclone effected people are 3300, 3450,%700,
%650,%400,%750,%900 and %850. Find the Arithmetic Mean of amounts donated.

The number of passengers who travelled in APSRTC bus
from Eluru to Rangapuram in 5 trips in a day

are 35,42,28, 41 and 44. What is the average

of number of passengers travelled per trip?

Find Arithmetic mean of factors of 24.
Find the Arithmetic Mean of x, x + 1 and x + 2.

s N

Range of the data

The difference between maximum and minimum values of data is its ‘Range”’.
Example : If the observations of data are 15, 22, 9, 45, 54 and 36 then
Range = Maximum value — Minimum value
=54-9 =45

" J

ﬁ_ Check Your What is the range of first ten whole numbers?
kgl Progress

VII Class Mathematics Data Handling
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6.2 Mode :

We have discussed earlier that the arithmetic mean is one of the Measures of Central Tendency.

Depending upon the data and its purpose, other measures of Central Tendency may be used.

Following table represents sale details of different sizes of footwear in a shop for a week.

Size of the footwear (inches) 4" S 6" 7" 8" 9" 10"

Number of footwear sets sold 22 30 16 70 32 23 10

Then which size footwear should the shopkeeper has to replenish in his stock at the end of the

week.

Suppose we find the Arithmetic Mean of the footwear sold.

. . Sumof observations
Arithmetic Mean = f

Number of observations

~ 224+30+16+70+32+23+10 203
7 7

=29
Average number of footwear sold is 29. This means that the shopkeeper has to get 29 pairs of
footwear in each size. Will it be wise to decide like this? (Why)?

It has to be observed that the maximum purchase falls on the footwear of size 7 inches. So the
shopkeeper has to get more number of footwear of size 7 inches. Hence arithmetic mean does not

suit for this purpose.

Here we need another type of measure of central tendency called ‘Mode’.

The observation which occurs most frequently in the given
data is called ‘Mode’ of the data.

Note : Ingeneral, Mode is used to find the representative value of ‘verbal data’.
a) Toknow the most preferred flavour of ice-cream to children.
b) To know the most popular toy liked by the kids by a toy factory.

Example 2: Ages of students (in years) are 8, 5,6,6,5,7,5,6,5,4,7,6,7,6,5, 8 and 6 find the
mode of given data?

Solution :  Given, ages of students are 8, 5, 6, 6, 5, 7, 5,6,5,4,7,6,7,6,5, 8, 6.
By arranging the numbers with same values together
4,5,5,5,5,5,6,6,6,6,6,6,7,7,7,8,8
As ‘6’ occurs more frequently than other observations.

Mode =6

[ Data having only one mode is known as ‘Unimodal Data’. ]
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Example 3 : Find the mode of the data of Grades A, B, E,A,C,E,B,C,D,A,D,C,F, Aand C?
Solution :  Given, A,B,E,A,C,E,B,C,D,A,D,C,FA,C.
By arranging the letters of same type together
AALAAB,B,C,C,C,C,D,D,E,E, F
As ‘A’ and ‘C’ occurs most frequently in the data
Mode =Aand C
[ Data having two modes is known as ‘Bimodal Data’. ]

Note : 1) Ifeachobservation in a data is repeated an equal number of times, then the data set has

)
Y

i)  Ifno observation in the data is repeated then the given data has no mode.

,";r CheckYouf [ Find the mode of 10,9, 12, 10,8,7,6, 10,9, 7,8, 5 and 2.
K Progress

Let’s J ( Take a dice, roll it 20 times and record the numbers you
' Explore % _ gotonits top face. Find the “Mode’ of resulting numbers.

The following data shows that the number of hours spent
by students for study. Find the mode :

5 Let’s think

(.

Number of study hours 1 2 3 4 5
Number of students 4 2 1 2 1

1. Find mode of the following data.
) 2,3,7,53,2,6,7,1,2 i) KA,B,C,B,C,D,K,B,D,B,K,A, K
m) First ten natural numbers iv) 2,2,3,3,4,4,5,5,6,6,7,7,8,8

2. 20 students were participated in ‘SWATCH BHARAT ABHIYAN’ campaign. The number of
days each student participated were 5,1,2,4,1,2,3,2,1,2,3,2,5,3,4,2,1,3,4and 5. Find
mode of the data.

3. The number of goals scored by a football team in different matches are 3,2,4,6, 1,3,2,4, 1 and
6. Find the mode of data. 2 7 —~

4. Find the mode of letters in the adjacent figure.

Verify whether it is Unimodel or Bimodal Data?
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6.3 Median:

The following are the salaries (in rupees) earned by the manager and the workers in a production unit.

Manager -%88,000
Worker 1 26,600 Worker 7 39,000
Worker 2 %10,000 Worker 8 39,200
Worker 3 %8,000 Worker 9 39,000
Worker 4 %8,400 Worker 10 36,400
Worker 5 %7,600 Worker 11 36,400
Worker 6 %7,000 Worker 12 26,400

Will the mean salary or the mode of salaries be a representative value for this data?

Let us calculate the mean of the salaries in the production unit.

Sum of salaries of all employees

M f'the salary =
cat ot the satdy Number of employees

88000 + 6600 + 10000 + 8000 + 8400 + 7600 + 7000 + 9000 + 9200 + 9000 + 6400 + 6400 + 6400
13

~1,82,000
13

Is this salary a representative of the salaries of either the manager or the workers? (Why?) It is

much lesser than the manager’s salary and more greater than the salary of all the workers.

=%14,000

Now, let us consider the mode. From the given data, 6400 is the most frequently occurring value
So, Mode =36400.

However, it can’t be a representative of the data. (Why?)
So, now, let us use another way of calculating the representative or Central Tendency Value.
First arrange the numbers in ascending order
6400 | 6400 | 6400 | 6600 | 7000 | 7600 | 8000 | 8400 | 9000 | 9000 | 9200 | 10000 | 88000
The middle value of this data is ‘8000°. Clearly it divides employees into 2 equal groups.

6 are earning more than 38,000 and 6 are earning less than 38,000.

This value is called ‘Median’ and as you can see it provides a representative picture or Central
Tendency for all the values of the given data.

The middle most value of the data, when the observations are
arranged in either ascending or descending order is called ‘Median .

In the above example, the number of observations were 13 i.e. an odd number, thus the median
divides the data into 2 equal groups.

Now what is the Median, if the number of observations were in even number?
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Let us take the example of the production unit again.
If anew worker joined and earning 8,200 in the production unit, then what will be the Median?
Arrange the salaries in ascending order :
16400 | 6400|6400 | 6600 7000|7600 | 8000 | 8200 | 8400 9000 9000 9200 10000 88000
Here both 8000 and 8200 lie in the middle of the data.

Here the median will be calculated by finding the average of these two values.

8000+8200 16200
2 2

Example 4 : Find the median of data 32, 43, 25, 67,46, 71 and 182.
Solution :  Given32,43,25,67,46,71,182

Arrange the given observations in ascending order

25, 32, 43,67, 71,182

In 7’ observations the 4th obsrevation is the middle most value.

. Median =46

Thus, the median salary = =38,100/-

th
+
If the number of observations(n) is odd then median is (nTj observation. }

Example 5 : The monthly incomes of 8 members are ¥8000, 39000, %8200, 37900, %8500, 38600,
%7700 and T60000. Find the median income.

Solution :  Given that, the monthly incomes of § members are:
%8000, %9000, 8200, ¥7900, ¥8500, T8600, 7700, I60000
Arrange the given observations in ascending order:
7700, 7900, 8000,/8200, 8500,/8600, 9000, 60000
Here, we have two middle most values 8200 and 8500.

In this case, Median = Average of two middle most values

_8200+8500 _ 16700
2 2

=X8.,350

If number of observations(n) is even then the median is

th th
n n
Average of (5) and (E + 1) observations

‘M Check Your . . .
E‘— Progress [What is the median of first 7 prime numbers? ]

Let’s % -J
' Explore /
VII Class Mathematics Data Handling

Collect 10™ class pass percentage for last six years of your
school (or) your near by school. Find Median of the data.
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% Exercise-6.3 >

1. Find the Median of the following :

) 7,3,15,0,1,71,19, 4, 17

1) 12,23,11, 18, 15, 20, 86, 27

2. The number of pages in text books of different subjects are 421, 175, 128, 117,150, 145, 147
and 113 find Median of given data.

3. The weekly sales of motor bikes in a showroom for the past 14 weeks are 10, 6, 8, 3,5, 6,4, 7,
12,13, 16, 10, 4 and 7. Find the Median of the data.

4. Find the Median of 0.3, 0.25,0.32,0.147,0.19,0.2 and 7.1

If the Median of observations 2x, 3x, 4x, 5x, 6x, (x> 0) is 28 then find the value of ‘x’?

Project Work

Visit any vegetable market along with your parent. Collect the information about the costs of
different vegetables. By using this data fill the following table.

Cost per kg Central Tendency Values

i) Arithmetic Mean =

ii) Mode =

iii) Median =

Name of the Vegetable
/ Lady's finger
i Tomato
\ Carrot
Beetroot
_J Green Chilli
i' Brinjal
‘ Onion

Measure of Central Tendency

Useful situation

Arithmetic Mean When data set has no extreme values.

Mode When the data has many identical values and for quick
calculation.

Median When the data set has extreme values and there are no big gaps

in the middle of the data.

VII Class Mathematics

Data Handling
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6.4 Visual Representation of the Data:

You have already learnt how to present data as a visual representation in the form of pictographs
and bar graphs in the previous class.

Prasanna wanted to buy a mobile phone. He selected two mobile phones of different
companies having same features. Now he would like to know which mobile phone has good
performance. He collected the information of star rating from different magazines and news papers.

Mobile-A | Mobile-B
camera |y vy v v e e oA vt
Display w 1‘(':( f('b‘( ﬁfl‘ff‘p‘(‘»‘(
Performance| v ¥ ¢ v¢ & | ¥ % ¥ Wr
Battery | ¢ ¥¢ v¢ Yo v | Yo v A Yo Y
Memory | v ¥ % 4 | 3¢ % & Y05

1.  Whatinformation is given in the table?
2. Istheabove information being useful to Prasanna?
Which mobile phone you will suggest to Prasanna?

Data represented in the form of pictures, graphs or charts is Visual Representation. Visual
Representation makes the data clear to understand. Data visualisation is important in data analysis
because it is able to make the data easily and quickly understood.

Bar graph:
Samuel : Shabreen, did you observe our
school display board.
Shabreen : Yes, it was about our school
S.S.C pass percentage. SRR
Samuel : Can you tell our school pass S
percentage in 2018 - 19.
Shabreen:  Yes, the pass percentage
was 70.
Samuel : Can you remember what type
of visual representation it is.
Shabreen:  Yes,Itis ‘Bar graph’.

Representation of numerical data by using bars of uniform width is called ‘Bar graph’. In
bar graphs the width of all rectangles (bars) is equal and the height (length) of each bar is
proportional to the data that it represents.
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- Progress % 35

S 304

) ) & 254

Observe the adjacent bar graph and answer the following: S 20

. . . R 15

1. Which fruit most of the people like? "§ 10

2. Howmany people likes banana? = A
Apple Orange Banana  Kiwi

6.4.1 Double bar graph:
Observe the following two bar graphs which shows the sales of two mobile phone companies A
and B in various years:

y - axis Y - axis
Sales of Mobile Company ‘A’ Sales of Mobile Company ‘B’
80 80

=)
=

=)
=

biles in lakhs

-
=

40

~
=

Sale of Mobiles in lakhs

Sale of Mo
4

2017 2018 2019

Years X - axis

2016

2016 2017 2018 2019 .
Years X - axis

From the above bar graphs, we can study the individual sale capability of A and B. But we want
to compare sales of both companies in every year, we need a different visual representation.

Observe the following graph.
B Mobile phone-A
y-axis
A I Mobile phone-B
80
70 70

<
=
S 60
S
§ 40
=

S

s

20

=

&

~
2016 2017 2018 2019 s
Years

By using the above graph, it is easy to compare the sales of both companies.
These type of graphs are called ‘Double bar graphs’.

VII Class Mathematics Data Handling



2 D HHBD
b 40 B0y

35_
?30—

O 25

%) éi)a& DB K500D 808 (HEHRL JdrEeTren ToaNED. ‘g 20
15

L %S 0b sHHE Hotd dB? %‘,10_
2. 88 Hokd ao‘éo“aé a0 Doy Do&? (5)_

@S T80 @8 8D

6.4.1 Do) HHHe 58, D@oen (end 2306 7°H)
&od ég))& Do KHAoSod. ad VG VoSBored® BTowh InBS PSS Lodden A, B o

©3FPO DIPTHO®.
y-80 y- o0
% S0BS EoDd A odyseen % 30BS Zoad B ekyseen
%z 80 5 80
3}
3 3
52@ 60 4
g
Yot
i
w9
3
!
2016 2017 2018 2019 2016 2017 2018 2019
Bodgoe x-©F0 Bodgore x-©F0

o0 P By AEPe HH0& (HS IBS P Lo2den A, Bo £5858 0ky8H ST DBRNOBHNY).
50 Boh Sonde CEVEE) 5"253%20& DOFe (H8 VodB)Bo HIB DY) EFLEPD (HSG)S
5380 rH.

Bod D@ KSooBol.
B 503S 953 -A

y-o%o
. A . 085 PI - B

70 70

=2
=

30BS P osysres ofed®
[ =
= =

N
2019 -

x-ogo

2016 2017 2018
SossTre

G

2 @) &DH@BeA0D b0 Bod go2de CEVIEE) 51’253%?0& 00TPenyty Qoegfarh.
BeNH0E éﬁb& DSS0T BoH SBode éf)a& Do (Eend &b (D) 0erem.

75 S6HB HBBBHD @ 53208 PP



Observe the above double bar graph and answer the following:
1. Inwhich year the sales of both mobile phone companies are equal?
2. In2017, which mobile phone company has more sales?
So, ‘Double bar graph’is used to display two sets of data on the same graph. With the help
of ‘Double bar graph’, we can compare the two group of observations in a single look.
6.4.2 Construction of Double bar graph:
Example 6 : The number of CFL bulbs and LED bulbs by a seller every month from March to
August are given Below. Draw by vertical double bar graph.

MONTH CFL BULBS LED BULBS
March 70 75
April 35 30
May 65 75
June 90 100
July 22 35
August 50 50

Solution: Steps in drawing a Double bar graph:

1. Drawx-axis (horizontal line) and y - axis (vertical line) on the graph paper and mark their intersection
pointas ‘O’.

2. Take ‘months’ on x - axis.

Take number of CFL and LED bulbs ony - axis.

4. Take an appropriate scale on y - axis so that number of both the bulbs can be shown easily. Here
the maximum value to be plotted ony - axis as 100, so let us take 1cm =10 bulbs ony - axis.

5. Find the length of each bar by dividing the value by 10 (as scale is 1cm = 10 bulbs).

[98)

70
Eg : Length of bar represents 70 CFL bulbs = — =7 cm

10
75
Length of bar represents 75 LED bulbs = 0 7.5cm
6.  Draw the bars of uniform width representing ‘CFL bulb” and ‘LED bulb’ side by side of every month.

y-axisA

100

70f i
6o s
s0f e
| e
sf B ] e
20f
10}

< >

March April May June July Aug

X - axis
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6.4.3 Pie charts :

p
Observe the adjacent figure :

1. Largest portion of the circle is shaded by which colour?
2. Are the portions of circle shaded by blue and pink are in same size?

3. Smallest portion of the circle is shaded by which colour?

- ' Y,

In the above figure, you can observe that the circle is divided in to some component parts. Have
you observed that each component part is bounded by an arc and two radii of circle?

These parts of the circle are called ‘sectors’ of the circle.

Children, observe the following figures. Have you observe data represented in the circular form?

Runs scored by sachin Balanced Diet Class wise Roll of a school

VII: 72

VII: 68 ‘

VI: 37 /

IX: 75

b

Runs: 48

X: 102

Runs:36 — %

Total score - 100 \ Runs: 16

This type of chart, which display information as parts of a circle (sector) is called a ‘Pie chart’.

The ‘Pie chart’ represents each item as a portion of the circle, as how much part of ‘the total item’ is
shared by each item.

‘Pie chart’ is the visual representation of the numerical data by sectors of the circle such that
angle of each sector (area of sector) is proportional to value of the data that it represents.

Observe the below picture which shows various expenses of Manasa’s family :

i)  Forwhich item highest amount spent?
ii)  For which items same amount spent? Ml Food
i) For which item least amount spent? Dress
[l Charity
[ Education
Others
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6.4.4 Interpretation of Pie chart : 6 hous
Observe the adjacent Pie chart:

& 3w
3 hours

4 hours

It is about the time spent by a child during a day.
The size of each sector is proportional to information it represents P
%

and also each sector shows the relation between whole and its part.

Number of sleeping hours
Whole day

i)  Proportion of sector for hours spentin sleeping =

8 hours
24 hours

- La of circle
3
As, total angle at the center of circle = 360°
1
So, angle of the sector represents sleeping = 3 x360° =120°

Number of sleeping hours
Whole day

il)  Proportion of sector for hours spent in playing =

3hours
~ 24 hours

1
= g ™ofcircle

1
Angle of the sector represents playing = PR 360° =45°

So from the above,

Value of the item
Sum of thevalues of all items

x360

Angle of sector =

6.4.4 Construction of Pie chart:
Now let us learn about how data is presented on a pie chart.
Example 7 :

In a school, there are 100 students in class VII and each one is a member of any one of the club.
The following table shows the number of students in various clubs, then.
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Construct the pie chart to following data :

Club Number of members
Mathematics 50
Science 30
Social Studies 40
English 40
Arts 20

Solution: The angle of each sector will depend on the ratio between the number of students in club
and total number of students.

Value of the item
Sum of thevalues of all items

Angle of sector = %360’

Clubs Number of members | Angle of sector = P ofvzzzev(;];f::ol;egl — X 360°

Mathematics 50 =2 x360°= 100°

Science 30 =2 %360 = 60°

Social studies 40 = % 360" =80

English 40 = x360" =80

Aris 20 % x 360° = 40"

Total 180 360°
Steps of construction:

Draw a circle with any convenient radius and mark it’s centre as ‘O’.

Mark a point A, somewhere on the circumference and join OA.

Construct ZAOB = 100° to represent angle of the sector for Maths club.
Construct ZBOC =60°to represent angle of the sector for Science club.
Construct ZCOD = 80°to represent angle of the sector for Social studies club.
Construct ZDOE = 80° to represent angle of the sector for English club.

Now ZEOA = 40° represents the angle of the sector for Arts club.

SO
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9;{3( Exercise - 6.4 _

1. Inthe adjacent Double bar graph, number of students of a class
are shown according to academic year.

Answer the following questions on the basis , Boys
of'this Double bar graph. 20 Bl
i)  Inwhich academic year, number of girls E 32
were more than number of boys in the & Gg
s 5
school? 5 40
i) Inwhich academic year, number of both 5 :3
girls and boys in the school were equal? 10
<]
i) What was the total number of students in g 201314 201415 201548 201647 201748

the school in the academic year 2013-14 ?
2. The marks in the Mathematics and Science of five students of class 7 are given in the table.

Exhibit these by the vertical Double bar graph by given information.

Name of student Mathematics Science
Praveena 50 60
Venkat 80 75
Uzma 75 70
Joseph 65 75
Ramya 75 60

3. The adjacent Pie chart gives the expenditure on various items during a month for a family. In the
figure angles made by each sector at the center are given then answer the following:

1) if the expenditure on rent is 3000 then how much
amount they saved?

Food - [ |
i)  on which item the expenditure is minimum? Savings- W
Education - [l
m) onwhichitem the expenditure is maximum? Rent - ]

4. The following data shows the number of students opting different subjects in college.

Subjects Botany | Mathematics | Physics | Chemistry| Economics | Commerce
Number of 45 60 20 30 10 15
students

Construct a Pie diagram to represent the above data.
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6.

£ Project Work

)
%ﬁ&vnu Brercise [ m

Runs made by two bats men in 3 matches are given below.

Kohli : 49, 98, 72

Rohit : 64, 45, 83 then find average of runs scored by Kohli and Rohit. Whose average is
higher?

Find mode of 38, 42, 35, 37, 45, 50, 32, 43, 43, 40, 36, 38, 43, 38 and 47? Verify whether
itis Unimodel or Bimodal data?

The temperature in different places are 0, -5, 7, 10, 13, —1 and 41 in degree celsius. Find the
Median? If another observation, ‘4°C’ is added to the given data, is there any change in value
of Median? Explain?

If the range of observation 7x, 5x, 3x, 2x, x (x> 0)is 12, then find value of ‘x” and express all
the observations in numerical form?

Birth and death rates of different states in 2015 are given below. Approximately Draw a
double bar graph for the given data.

State Birth rate (per 1000) Death rate (per 1000)
Andhra Pradesh 17 7
Arunachal Pradesh 19 6
Tamilnadu 15 7
Jharkhand 24 6
Gujarath 20 6
Odisha 19 8
The following data relates to the cost of construction of a house.
Items Cement Steel Bricks | Timber | Labour| Miscellaneous
Expenditure (%) 30 10 10 15 20 15

Draw a Pie diagram to represent the above data.

Collect the data presented in the form of Bar graph, Double bar graph and Pie charts in magazines,
newspapers etc. paste them on wall magazine present in your class.

\@ Points to Remember

The information either in form of pictures, numbers or words is called ‘Data’.

Based on the method of collecting information the data is divided into two
different types namely ‘Primary data’ and ‘Secondary data’.

The difference between maximum and minimum values of data is its ‘Range’.

E5P3E1
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4. The most common representative or Central Tendency Value of a grouped data is average or
Arithmetic Mean

Sumof observations

5. Arithmetic Mean = -
Number of observations

6. Arithmetic Mean of given data always lies between the lowest and highest observations in
the data.

7. The observation which occurs most frequently in the given data is ‘Mode’.
Data having only one mode is Unimodal data and data having two modes is Bimodal data.

9. The middle most value of the data when the observations are arranged in either ascending or
descending order is called Median.

*

n+l1
2

10. If number of observations(n) is odd then Median is ( j‘h observations.

n n
11. If number of observations(n) is even then median is average of (Ej‘h and (5“‘1)‘}1

observations.

12. Representation of numerical data by using bars of uniform width is Bar graph.

13. Representation of two sets of numerical data on the same graph by using bars of uniform
width is Double bar graph.

14. A Pie chart is the representation of the numerical data by sectors of the circle such that angle
of each sector (area of sector) is proportional to value of the given data.

Value of the item
Sum of thevalues of all items

15. Angle of sector = x360",

Letter Series
Letter series is a logical arrangement of English alphabetical letters arranged

Reasoning
Corner

in a specific pattern. In this series of letters, groups of letters, combination of letters

and numbers are given. Each letter or group is called term. The terms of a series are arranged in a
particular order or pattern. We have to identify the pattern, and find the missing term (next term)
from the alternatives, which will satisfy the pattern. Assigning numbers to the alphabets is very
useful to practice letter series.

1[2]3[]a[s5][6][7]8]9]10]11]12]13[14]15]16[17[18[19]20]21[22[23[24]25]26
A|B|C|D|E|F|GIH|IT[J|K|ILIM|N|O|P[Q|R[S|T|U|V|W[X|Y|[Z
26[25[24(23]22/21[20[19[18[17[16[15[14[13[12|11]10[ 9 [8[7[6[5[4a[3[2]1
. — B D F H
Example 1: B, D, F, H, f 1 %t 1 1 Answer : J
HI?2 K 3)J 4L 2 4 6 8 10
Example2: A,B,D,E,G, --- 7 S T » e 4
Mt RED - it -yl

H
DH 21 3)K 4)F _____18 Answer:H
+
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\Giﬂag ﬂﬂiﬁﬂ} 0ZBEB ©I6 a8 9% B008® eHgin soffR wEBire GnE) EeOE @Koy,

HBS® @éo"e)@ss% (o98Tren), @500 Hshrssten Soe eForen 0050 Hogge Seons

adod. (D8 ogdo Sor @ETro HHPPo HEo O Wotrd. (BBS Huren
a8 A0 (B0 S SHaemes® R prron. Hdo (3B HB0D DSt & (3B D0&)H H53
DB (BBard HK0) & (HEgicire ol EPT0O. OETPOEB FES BEHEEI8 ©FTreDH
Joertsy BeromoSEo Do& SHBRHEBorT &oenod.

1/2[(3)|4(5|6|7|8)|9([10)11({12|13|/14|15|16(17|18|19

20|21|22|23(24|25(26
A|/B|C|D|E|F|IGIH|[T[J|K|LIM|N|O|P|Q|R|S|T
8|7

o |
w|<
=
>
<
N

26 25[2423|22[21[20[19]18|17|16[15[14[13|12|11[10] 9 4(3[2]1
eesedes 1: B, D, F, H, --- B D F H ) .
L S S R | e
HDI2)yK3)ITHYL 2 4 6 8 10
eoeerdes 1@ A,B,D.E, G ---
A B D EG H
HDH 2)I3)K4)F 1 2 4 5 7 8 esaen 'H'
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Example3: 7,X,U,Q Z X U Q L
26 24 21 17 12 ppower:L

)M 2) K 3) N 4) L — et e
2 3 4 5
Example4: QPO, NML, KJI, ... EDC This series consists of letters in a reverse

1) KL 2) GHI 3) CAB 4) HGF alphabetical order so, answer should be * HGF".

Example5:  AB, DE, HI, MN, ... AB C DE FG HI JKL MN OPQR ST
) TV 2) TU 3) ST 4) RS So, }n thezseriei next Wozrld is'ST'
Example6:  AB, EF, 1J, MN, ... AB CD EF GH I KL MN OP QR
1)QR 2) OP 3) XY 4) PQ  So, in the series next word is ‘QR'
Example 7. B2, D4, F6, HS, J10.,....... Alternate letters with their assigned
1)LL12 2) K11 3)N14 4) M13 numbers. So, answer is L12
Example8: AFK, BGL, CHM, DIN Each group next letter is forwarding 5th letter.
1) GJO 2) FIO 3) EJO4) GIN So, answer is ‘EJO’
Model Problems :

In the following alphabetical series, a term (next term) is missing. Choose the missing term from the
options.

1. B,ELN,RV,... a) Z b) W 0 X d W
2. A,C.E.GLK, ... a) P b) O ©) N d M
3. M,O,RT,.. a) W b) U o)V d Q

4. U,S,P.L,.. a) F b) G o) H dy 1

5. ZA,YB,XC,WD, ... a) UE b) EV ¢) VE d) SH
6. AM,BO, CQ, DS, EU, ... a) WF b) FU ©) GV d) FW
7. ZY,XV,UR,QM, ... a) LG b) LI ¢ LH d) KJ
8. AC,DF,GLIL, ... a) NO b) MO ¢) MN d) NP
9. DN,EM,FL,GK, HJ, ... a) IK b) GI o) U d 1
10. CBA,STU,FED,VWX,... a) IHG b) GHI ¢) UK d) YZA
11. AZC,DYF, GXL JWL, ... a) OVM b) UNV ¢ MVO d) MNO
12. ABK,CDL,EFM,GHN,... a) JIO b) 1O ¢) MNO d) ONM
13. A2C, D5F, GSL J11L, ... a) MI40 b) MI20 ¢) NISP  d) NI2P
14. A, CD, HIJ, PQRS, ... a) ZABCD b) ZYXW ¢) ABCDE d) RSTUV

15. A,BC, DEF, GHII, ... a) KLMNP b) LMNOP c¢) KLMNO d) JKLMN



A Lelor)

L itetan)

T A Lelor)

4

T A Lelor)

4

A Lelor)

4

T A Lelor)

Z,X,U,Q Z X uUuQ L
HM 2)K 3)N 4) L a5 & & 14 IR ero 'L
2 3 4 -5
QPO, NML, KIJI, ... EDC 2% (BB wgtrer 90)8 wgire ) HE0E

1) KL 2) GHI 3) CAB 4) HGF (095533) &8 Trahareon sPad aaren ‘HGFebH.

AB C DE FG HI JKL MN OPQR ST s*@&, (3e8&°Q
— ] e | -]
BBrard B3 Hiso

‘ST

AB, DE, HL, MN, ...
)TV 2) TU3)ST 4 Rs 1 2 3 4

AB CD EF GH IJ KL MN OP QR 528, (BBS5 Sdarss

AB, EF, 1], MN, ...
2631) S0 ‘QR’

1) QR 2) OP 3) XY 4) PQ 1 2 3 4

B2, D4, F6, H8, J10.,....... @ETPen 0N PBE Beranodd Ddoggen (.88
1)L12 2) K11 3)N14 4)M13 DED 2.88) s earen L12

AFK, BGL, CHM, DIN (58 Brsos? ©Eto HOE TR SHTS S
1) GJO 2) FIO 3) EJO 4) GIN %% 5 & oFfo sog aaren EJO

S8 Joigen:

oS ©5YERSE, grdos® solSeds H8o (BHhasssc) NS PR)TPOLoEI0HER Froolol.
1. B_EJLN,RV, ... a) Z b) W c) X d W

2. ACEGLK,... a) P b) O ¢) N d M

3. M,O0,R[T,.. a W b) U c) V d Q

4. U,S,PL, ... a) F b) G ¢c) H d I

5. ZA,YB,XC,WD,... a) UE b) EV c) VE d) SH

6. AM,BO,CQ,DS,EU, ... a) WF b) FU c) GV d FW

7. ZY,XV,UR,QM, ... a) LG b) LI c) LH d KJ

8. AC,DF,GLIJL, ... a) NO b) MO c) MN d) NP

9. DN,EM,FL,GK,HJ, ... a) IK b) GI c) I d 1II

10. CBA,STU,FED, VWX, ... a) I[HG b) GHI ¢) UK d YZA

11. AZC,DYF, GXL,JWL, ... a) OVM b) UNV c) MVO d) MNO
12. ABK,CDL,EFM, GHN, ... a) JIO b) 1JO ¢) MNO d) ONM
13. A2C,DSF, G8L JI1L, ... a) M140 b) MI20 c¢) NI5P d) NI12P
14. A, CD, HIJ, PQRS, ... a) ZABCD b) ZYXW ¢) ABCDE d) RSTUV
15. A,BC,DEF,GHIJ, ... a) KLMNP b) LMNOP c¢) KLMNO d) JKLMN



CHAPTER - 1

Review Exercise :

1Y)

2)

3)

4)

5)

1y

2)

4)

8)

1Y)

2)
6)

1y

i) +32000 i) =350 ft. i) + 8848 m iv) —14°C

b

-7 -3 0 4 6

i)  Descending order : 0,—1, -6, -9, —-10 Asending order : -10, -9, -6, -1, -0
i) Descending order : 10, 6, 5, -3, -6, -9 Asending order : -9, -6, -3, 5, 6, 10
iii) Descending order : 2, 0, —15, -20, =35 Asending order : -35, -20, -15, 0, 2
1 i) -8 i) 14 iv) =5
v) 7 vi) —103 vii) 53 viii) —10
4°C 6) -33ft 7)  Loss, 350

Exercise 1.1

) 35 i) -54 i) -36 iv) 56

v) 124 vi) 84 vii) —441 viii) —105

) 2x(-5) i) (-6)x(-7) i) (-3)x(-21) iv) 6x(-16)

V)  (=8)x(=5)

—-15m 5) —30 inches 6)  Profit, 3000 7) Loss, 32000
)y 5 i) -7 i) -8 iv) =5

v) -6 vi) -1

Exercise 1.2

) -6 i) -2 i) -3 iv) -2
v) -4 vi) 6 vii) —-10 viii) —6
ix) 2 x) 1
11 3) 22,000 4)  9PM, -14°C 5) 119 Kgs.
1) 10 1ii) 20
Exercise 1.3
i)  Additive commutative property i)  Multiplicative identity property
1) Multiplicative Associative property iv)  Distributive over addition

v)  Multiplicative Closure property vi)  Additive Identity property



engreo1o - 1

DHPOWY, wgRdo:
1) 1) +32000 i) -350ft. iii) + 8848 m iv) —14°C
R e A
3) 1) e58%ees (Eo: 0,-1,-6,-9, -10 8% (8o : —10, -9, -6, -1, -0
i) 6%k Eo: 10, 6, 5, -3, -6, -9 e8%ee (80 : -9, -6, -3, 5, 6, 10
iil) @685 EHo: 2, 0, -15, 20, 35 88 (80 @ -35, 20, -15,0,2
4 1 1 i) -8 i) 14 iv) =5
v) 7 vi) -103 vii) 53 viii) =10
5) 4°C 6) -—33ft 7)) 880,350
22,00 - 1.1
) 1 35 i) 54 i) -36 iv) —56
v) 124 vi) 84 vii) —441 viii) =105
2) 1) 2x(-5) i) (-6)x(-7) i) (-3) x(-21) iv) 6x(-16)
v)  (=8)x(=5)
4) —-15m 5) —30inches 6) ergo, T3000 7)  &%0,%32000
8 1) 5 i) -7 i) -8 iv) =5
v) -6 vi) -1
©2,00 - 1.2
) i) -6 i) -2 i) -3 iv) -2
v) 4 vi) 6 vii) —10 viii) -6
ix) 2 x) 1
2) 11 3) 22,000 4) 9PM, -14°C 5) 119 Kgs.

6) 1) 10 ii)20
©25,00 - 1.3
1) 1) Doded ?é)ééegoéé ale)le) i)  DHeesed E&)Xrod0
i) Koeased IS8 Cﬁé&o iv) Dosedo &aﬁﬁcﬁé&o
V) 9eased DoE B0 vi) Dol 8&)rodo



2)
3)

4)

5)
6)

1y

2)

3)
4)

1y

2)

4)
7
8)

1)  positive 1) negative
p 0 i) 2 i) 3,2 iv) 1
v) 5,9
i) False i) False i)  True iv) True
v) False
1) -1100 i) -150
Integers are not associative under subtraction
Exercise 1.4
) 52 i 0 i) 17 iv) —10
v) 8
) 18 n -2 m) -9 ) 7
V) 71
i) False i) True i)  False iv) True
)y -3 i -4 i) =30
Unit Exercise
p -8 i) =350 i) +120 iv) 148
v) 7 vi) -2 vii) 7 viit) —7
p -3 i) -6 i) 8 iv) —12
v) =25 vi) -7 vi)) —90 viil) —144
Profit, 325 5) 190 calories 6) 3125
p 0 i) -43 i) 42
1 700 i) 150 ) 150 v) 35
v) 10-p vi) y—7
1. Integers (Number series -1)
Practice questions

1 2 4 5 6 10

b c a c d

11 12 13 14 15

c c c b b




2)
3)

4)

5)
6)

y)

2)

3)
4)

y)

2)

4)
7
8)

) Seggo i)  ewerEBo
)y O i 2 i) 3,-2 iv) 1
v) 5,9
) &y ) Sy i) ey v) a8y
V) &y
1) -1100 i) -150
o“gjog Doggen Sg58ot0 P J°S8 cﬁééo FB0SDH
2,00 -1.4
) 52 i) O i) 17 iv) -10
v) 8
1) 18 i -2 m) -9 ) 7
v) 71
) &y i) ey i) &y v) a8y
) -3 i -4 n) =30
oo i) LAo T T LIPS To )
) -8 i) -350 i) +120 iv) 148
v) 7 vi) -2 vii) 7 viil) =7
)y -3 i) -6 i) 8 iv) -12
v) =25 vi) =7 vii) -90 viii) —144
ergio, 25 5) 190 8eden 6) 3125
) O i) 43 i) 42
1) 700 i) 150 ) 150 iv) 35
v) 10-p vi) y-7
1. Integers (Number series -1)
Practice questions

1 2 4 5 6 10

b c a c d

11 12 13 14 15

c c c b b




CHAPTER - 2

Review Exercise :

Lol 52 L2 3
) 1) ) 1) 33 1i1) 9°'9 1v) 25
19 )
V' o0 Y Z00 70
D0 Ascending onger L. 3,39 17  Asconding ooy 3. L 1L 619
) ) scending or er2,2,2,2, > i) Ascending order 10°10010°35° 3
iii) Ascending or er6,3,3, 1"
5 5 27 1
. _ . 1_ cee 1_ . 1_
3) 1) > 1) D 1i1) 10 1v) 5
ooy 3 5 N .
)by DT i) ©7g )
o o L L L %
)by DT it v 16
Exercise - 2.1
1) 9kg. 2) 15cm. 3)  9km. 4 10
sq.m.
1
5) 324 6) 50km. 7) gkg or 200gm. 8) 60
Exercise - 2.2

1) i 1404 i) 6131.25 i)  746.06 iv) 20.16
v) 50.325

2) i) 23104 i) 1000 i) 0.02105 iv) 9234
v) 1000 vi) 5.9001

3) 1) 41.31 i) 17.06535 i) 1.1889 iv) 6.4449
v) 5.0256

4) 17.5 hours 5) 1431Sq.cm. 6) 7836 7) 3213.50

8) 68



DHPYWY, vgncdo:

y)

2)

3)

4)

5)

1Y)

5)

y)

2)

3)

4)
8)

N | =

)

19

Y 100

) 8% (B0

8% (B0

AW

i)

N

98. (7.

324

i) 1404
v) 50.325
) 23104
v) 1000
i) 41.31
v) 5.0256
17.5 Kotoen
68

iii)

i) e85 (EHo

1i1)

iii)

1i1)

92,0 - 2.1

3)

7

©20,00 - 2.2

5,2
1) 33
. P2
=0 70
1359517
2°2°2°27 2
758 1,1
633 4° 4
5
.o 1_
T
LS
1) D
11
.o 3_
DT
2) 15%0.%%.
6) 50 8.5.
i) 6131.25 iii)
i) 1000 iii)
vi) 5.9001

i) 17.06535

5) 14.3135.20.5%.

iii)

6)

746.06

0.02105

1.1889

37836

9 8.,

u 2
9 9

1
kg or 200gm.

v)

v)

v)

7)

o B
1v) 25
5 7 11 6 19

10°10°10°57 5

1
. 1 _
iv) 6
iv) 8
-
iv) 2

4) 101 $.20.5%.

8) 60

20.16

923.4

6.4449

3213.50



1y

2)

3)

4)

5)

1Y)

3)

6)

7

8)

1Y)

6)

1Y)

) 56.361
vi) 590.01
) 2.755
vi) 3.33
1)391.2

vi) 48.3

1) 6.59

30.9 Km.

i) 1000

i) 12.8
i) 2

n) 3.23
vii) 30
n) 0.72

6) 59.5 hours

Yes, _? lies between —1 and 2.

37
14

2) %94

N =
) %

Exercise - 2.3

i) 2016.4

i) 9.565
viit) 0.91
) 0.41
viil) 25.4
n) 4

7) %5.15

Exercise - 2.4

2) 1)
__2.0_0

373 5

e

111) B 6

i) True

Exercise - 2.5

3) 44275

Unit Exercise

) b

v) 1.23

iv) 51.1

ix) 25

v) 256

ix) 4

8) R2.65

iv) True

4) 9.5

iv) d

vi) 1000

v) 0.1401
x) 9.7
v) 0.2

x) 270.5

5) -5.5°C



y)

2)

3)

4)

5)

y)

3)

6)

7

8)

y)

6)

1Y)

©2,00 - 2.3

i) 56.361 i) 1000 i) 2016.4
vi) 590.01
i) 2.755 i) 12.8 i) 9.565
vi) 3.33 vii) 2 viii) 0.91
i 3912 i) 3.23 i) 0.41
vi) 48.3 vii) 30 viii) 25.4
i) 6.59 i) 0.72 i) 4
30.9 Km. 6) 59.5 hours 7) R5.15

92,00 - 2.4
15 20 .
D i) — 1 ) )
2. 6_8 510 15 4 2 00
39 127 4 8 12 6 3 35
. § 5.5 ]
1) 11) 0°3 111) D 6
) ey i) &y i) ey

-3

@@:6),7,—1 0800 —2 © & &oENOH.

925,00 - 2.5
37
— 2) 394 3) 44275
14
I 7y =

) 6
oo i) LAo T T LIPS To )

) d i) b iii) b

v) 1.23 vi) 1000
iv) 51.1 v) 0.1401
ix) 25 x) 9.7
iv) 256 v) 0.2
ix) 4 x) 270.5
8) T2.65
I6 40
36 W 90
2 1 4 2

7 07 T T T
4) 9 39 3
v) ey
4) 95 5) =5.5°C

v) d



3)
4)

5)

9

1y

2)

3)
4)

1Y)
2)

1y

. . 3 5 . 4 6
i)  Rational i) 0.0121 1i1) ) 1v) 6 or 9 etc.
1) 13.23 1) 54.87035 i)  26.7435 iv) 5.1876
1) 153.1 i) 15.6333333 i) -0.52 iv) 14.63636363
-0.02 6) —% 7) 40 Km. 8) <150
13
Z1058.125 12) —Z
2. Fractions, decimals and rational numbers (Number series -2)
Practice questions
1 2 4 5 6 8 10
b C a o a a o
11 12 13 14 15 16 17 18 19 20
c a b d a c b a d b
CHAPTER - 3
Exercise - 3.1
) .. 3z .
) x-5=14 i) 8y+3=-5 1i1) T+3:7 iv) 3m-5=11
v) 3x=120 vi) 4a=14

i) A number ‘m’ is decreased by 5 is 12

i) 7 1is added to 4 times of ‘x’ is 15

1)  Yes
) x=1
) m=6
) x=6
V) m=-3
ixX) k=3
) x=7

i) n=9

i) b=-14

vi) p=-7

X) a=0

i) y=4

i) Yes

Exercise - 3.2

i) x=7

i) x=5
. _ 16

vil) x= 9

Exercise - 3.3

i) a=3.38

ii) one third of ‘a’ is 4

iv) No

iv) y=5

iv) a=5

viil) n=3

iv) b=-——

1v) three times of ‘y’ is subtracted from 2 is 11




3)
4)

5)

9)

1Y)

2)

3)
4)

y)
2)

1Y)

5 4 6

)  essdodho i) 0.0121 1i1) 5 1v) —g or —5 etc.
i 13.23 i) 54.87035 i) 26.7435 iv) 5.1876
1) 153.1 i) 15.6333333 i) -0.52 iv) 14.63636363
-0.02 6) —% 7) 40 Km. 8) 150

13
1058.125 12) 3

2. Fractions, decimals and rational numbers (Number series -2)

Practice questions

2 3 4 5 6 7 8 10
b c d a c a b a c
11 12 13 14 15 16 17 18 19 20
c a b d a c b a d b

entreao0 - 3

252,00 - 3.1
) x-5=14 i) 8+3=-5 iii) %Z+3:7 iv) 3m-5=11

v) 3x=120 vi) 4a=14

i) ‘m Sod 5 EVIS HOSo 12.

i) ‘@ & L& grrio 4 $%0b.

iii) % GBwE) 4 Bepd 7 92T 15 5:08.

iv) 2 o0& ‘y” BwE) 3 Bénd Sfodm 11 Sod.

1) edD i) s i)  ©Hd V) =80
) x=1 i) y=6
©25,00 - 3.2
) m=6 i) n=9 i) x=7 iv) y=5
) x=6 i) b=-14 i) x=5 iv) a=5
. 3 16

V) m=-3 vi) p=-7 vil) x= ) viii) n=3
iX) k=3 X) a=0

©2P,D0 - 3.3

D x=7 ) y=4 n) a=3.8 v) b=——




1)

6)

10)
11)
12)
13)
14)
15)

1Y)
2)
3)
5)

6)

8)

12)
13)
14)

p=— vi) g=12 vi)) m=-9

k=3 X) a=0

. . 9 »

) p=10 i) q=5 i) x=18

vi) t=4vii) k=2 viil) m = -3
Exercise - 3.4

x=1.7m 2) 38 3) 32

349 7) smaller 10, larger 17

Mary age 20 years, Joseph age 12 years
%5 notes 80, T10 notes 10

T1305, 32695

length 11m, breadth Sm

White balls 3, Blue balls 6, Red balls 18
Cuboid = 54 , Cube =90

Unit Exercise

i) ¢ i) b i) a
) 18 i) transposition iii) 4x =60
i) Yes ii) No 4) k=4

i) 7 more than 2 times of ‘m’ is 21

i1) one seventh of ‘n’ is 4

) x=7 i) m=3
4
) a=—— i) y=5
) 5 )y
7 9) 4 10) 10m

length 35m, breadth 15m
rice 24kg, wheat 6kg.
43 15) 280 Km.

iv)

4)
8)

v)

1v)

11)

viii) n =30

y= —0.7 V) r=0
n=2 X) x=1
x="Tcm. 5) —-40°F

16, 18, 20 9) girls 12

C v) d

Nosolution v) 8

1lyears, 8 years

3. Simple Equations ( Arithmetic Operations )

Practice questions

1 2 3 4 5

6

a c d d c




V) p= - vi) g=12 vii) m=-9 viii) n =30

iX) k=3 X) a=0

2) 1) p=10 ii) q=% i) x=18 iv)  y=-0.7 v) r=0
vi) t=4 vii) k=2 viil) m = -3 iX) n=2 x) x=1

©2,D0 - 3.4

1) x=1.7m 2) 38 3) 32 4) x=720.%. 5) —40°F

6) 349 7)) DB 10,086 17 8) 16,18,20 9) 12 Hood errOSen
10) 8 Ha0) 20 o, &1 Hobdy) 12 Ko

11) %5 SSQ éoa::eg 80, 10 SEQ éospeg 10

12) %1305, %2695

13) @& 11 . Iekew) 5.

14) 8¢ aoHe éoa::eg 3, o0 0o éospeg 6, QD 2o ﬁosp?g 18

15) éggn;sc = 54, $do = 90

5130y vBDo
) 1) ¢ i) b ) a v) ¢ v) d
2) i) 18 i) ggosdo i) 4x=60 V) 85 8% v) 8
3) 1) Yes i) No 4) k=4

5) 1) ‘m’ 3oE) 23RS 7 811 HOS0 21 e9H&0d.
i) ‘n &7 gefo 4 eH&ok.

6) i) x=7 i) m=3
4
7 i) a=-—— i) y=5
) 5 )y
8) 7 9) 4 10) 10m 1) 11 %osdpren, 8 HosSmren

12) & 35 . Ieew) 158
13) ?‘Ddia?s 24 B.8en, fHden 6 B.2.en
14) 43 15) 280 Km.

3. Simple Equations ( Arithmetic Operations )

Practice questions

1 2 3 4 5 6 7 8 9 10

a c d d c b a a b C




Review Exercise :

1y

2)
5)
6)

1y
2)

8)
10)

1Y)
5)
6)
8)

1y
2)
5)

1y
2)
6)

9

1Y)
2)
3)
6)

LLp;l,m,n 4) ZPOQ, LPOR, ZPOS, ZQOR, ZQOS, ZROS
Acute angle, Right angle, Obtuse angle, Straight angle, Reflex angle
90° 8 llm; 1Ln,mLln 9  ZAOB =40°

Exercise - 4.1
Complementary angles (ii) ; Supplementary angles (iv), (v)
36°, 54° 3) 6° 4) 45°,45° 6) Sujatha 7)

No, one angle need not be obtuse angle 9) 70°
Yes, sum of two obtuse angles are greater than 180°
Exercise - 4.2
ZKOQ, £ZQOP;  ZQOP, ZPOM; ZMOL, ZLOK; ZLOK, ZKOQ

ZAOC, COD; ZCOD, «DOB; ZAOC, ZCOB; ZAOD, ZDOB
1)  Yes i) No, the sum of angles 98° + 102° =200°
50° 9) Rositha

Exercise - 4.3
ZAOB, ZDOE; £ZBOC, ZEOF; ZCOD, ZAOF; ZDOE =45°
No, ZSOR is not a straight angle ~ 4) 160°, 20°, 160°
ZAOE, ZCOD; ZAOC, ZDOE 6) 65°

Exercise - 4.4
L1 =135° £2=45° L4 =45° /5 =135°, £6=45° L7 =45° £8=135°
65° 3) 120°, 75° 4) 20° 33°; LAEC =53° 5)
60°, 80°, 40° 7) 100° 80° 80° 8)

AL||EH; BK||DI; CJ||FG
Unit Exercise
54°, 144°, 324°
ZAOB, ZBOC; ZBOC, ZCOD; ZCOD, £/DOE; £DOE, ZEOF
80° 4) 18° 36° 54° 72°

I don’t agree, sum of two obtuse angles is less than 360°.

30°

Yes
360°



DHPOWY, wgRdo:

2) Lp;l,m,n 4) /POQ, LZPOR, ZPOS, ZQOR, ZQOS, ZROS
5) @9@0355832633, ©028%kn, @hEsEw, HEEE kD, DTPHES &¥easin
6) 90° 8 llm; 1Ln,mLln 9) ZAOB = 40°

€©9232,00 - 4.1
1)  $r8E Seeen (ii) Sordseen (iv), (V)
2) 36° 54° 3) 6° 4)  45°, 45° 6) Qoaes 7) 30°
8) =0, 28 8590 ©wHEE 0 SPHSHE08%. 9) 70°
10) @50, ot ¥ Seaeen o 180° o0&’ DB

92,00 - 4.2

1) ZKOQ, £QOP;  ZQOP, L/POM; ZMOL, ZLOK; ZLOK, ZKOQ

5) ZAOC, ZCOD; ~«COD, /DOB; /AOC, ZCOB; Z/AOD, Z/DOB
6) 1) @05 i) s, Eeren Swdo 98° + 102° =200°
8) 50° 9) &%

92,00 - 4.3

1) ZAOB, ZDOE; ZBOC, ZEOF; ZCOD, ZAOF; ZDOE =45°
2) =%, ZSOR $888%00 =0t 4) 160° 20° 160°
5) ZAOE, ZCOD; ZAOC, ZDOE 6) 65°

92,00 - 4.4

1) Z1=135°% £2=45° /24 =45° /5=135° L6=45° L7 =45° £8=135°
2) 65° 3) 120°, 75° 4) 20° 33°; LAEC =53° 5) e
6) 60°, 80° 40° 7) 100° 80° 80° 8) 360°
9) AL|[EH; BK||DL; CJ|[FG
539085 vzREdo
1) 54°, 144°, 324°
2) ZAOB, ZBOC; «BOC, ZCOD; ZCOD, ZDOE; ZDOE, ZEOF
3) 80° 4) 18° 36° 54° 72°
6) I @oABBOBD Both @HEE e Fngo 360° Lo SLHK.



8)
9

110°, 70°

i) transversal  1ii)corresponding iii) alternate interior 1iv) co-interior

10) 45° 11) 40°

4. Lines and angles ( Logical venn diagrams )

Practice questions

2 3 4 5 6 7 8 9 10
b d b d f e d b g g
11 12 13 14 15 16 17 18 19 20
d g f h g h g c b g
21 22 23 24 25 26 27 28 29 30
a f e a f b f g f e
CHAPTER - 5
Review Exercise :
2y 1y J.D,C i) P,A,R,B,G,E, A ii1) F, H, 1
3) X,Y,Z; XY, YZ, ZX; ZX, 2Y, /Z
4 i) KM, i) LM, iii) #M iv) K
6) Acute angles : 20°, 36°, 47°, 50°, 65°
Obtuse angles : 95°, 102°, 110°, 125°
Right angle : 90°
7) Intersecting points P, Q; concurrent point Q.
Exercise - 5.1
1) fig (i) and fig (vi) are scalene triangles
fig (i1) and fig (v) are equilateral triangles.
fig (ii1) and fig (iv) are isosceles triangles.
2) fig (i1) and fig (vi) are acute angle triangles.
fig (ii1) and fig (v) are obtuse angle triangles.
fig (i) and fig (iv) are right angle triangles
3) 1ii) and (v) are scalene triangles

(i1) and (vi) are equilateral triangles

(1) and (iv) are isosceles triangles




8 110° 70°

9) 1) é’ét%@sp 1) ©HOBPD iii) dseoss &egoen iv) 35 @088 S5een
10) 45° 11) 40°
4. Lines and angles ( Logical venn diagrams )
Practice questions
2 3 4 5 6 7 8 9 10
b d b d f e d b g g
11 12 13 14 15 16 17 18 19 20
d g f h g h g c b g
21 22 23 24 25 26 27 28 29 30
a f e a f b f g f e

entreuno - 5
DHPOWY, wgRdo:
2) i) J1.D,C i) P,A,R,B,G,E A iii) F, H, 1

3) X Y,Z; XY,YZ, ZX; £X, LY, /Z
4) i) KM, i) LM, iii) #ZM iv) K
6) eesiearen : 20° 36°, 47°, 50°, 65°
0¥ &%ren : 95°, 102°, 110°, 125°
©o28%s0 : 90°
7)  2o&S othsyen P, Q, od& Hothsd Q,

23,0 - 5.5

1) Heo (1) 00asw Hero (Vi) eo DNRH0erS0 (BhHazeen
H€20 (i1) 0B D0 (V) @0 Hdversso (Behaeen
€20 (iii) BAs0 Hexo (IV) &0 HXERESD (Bghezeen

2) Do (1) Hodasw Hevo (vi) en @9@3%‘%@ (&38Dezeen
He0 (iii) 08050 He0 (V) en ©b8%s (Baheren
$€30 (1) 50005 He0 (iv) en ©oa&hs (BghHeen

3)  (iii) 0850 (V) en DA0erss (BghHezen
(i1) 0805w (Vi) @0 Ssdoersso (Sghezeen
(i) 8050 (iv) en 68%s (Babheren



4)

5)

1)
4)
6)
7
11)

1y
3)
5)

2)

3)

1y

2)

4)
5)
6)

(1), (iv) and (v) are acute angle triangles

(iii) and (vi) are obtuse angle triangles

(i1) is right angle triangle

fig (1) s Obtuse angle triangle and scalene triangle

fig (i1) is right angle triangle and scalene triangle

fig (ii1) is obtuse angle triangle and equilateral triangle

Exercise - 5.2

b, d and e measurements forms triangles 2)75° 3) 65°
£S =50° ZN =20° Z£P=55° 5) ACUT x=110° in ANET x= 51°
fig(i) x = 68%and y = 52° In fig(ii), x = 36°and y = 144°
53% 8) 80° 30° 70° 9) 50°,50° 10) 1) False ii) True iii) False
40°, 80°, 60° 12) 1080°
Exercise - 5.3
ZYXP, ZZYQ and £XZR 2) ZACD =133%and ZDAR = 120°
359 17° 4) 50°

In fig (i) x = 100°, y = 145 in fig (ii) x = 130°, y = 50°
Exercise - 5.4

1) 3,5,6,and5, 6,9 groups forms triangles. Why because sum of any two sides is greater
than the third side in this group.

1) 3,6,9 does not form a triangle . Why because sum of 3cm and 6¢m is not greater than

9cm.
65°, 4.3 cm. 4) 50° 50° 5) 74°,55° 6) (1), (iii) is true
Exercise - 5.5
1) True

1) False, orthocentre of right angled triangle lies at the vertex at the right angle

iii) True

iv) True

v) False, The point of concurrence of Perpendicular bisectors of sides is circum centre.

PT is median, PS is altitude

1)  Centroid ii) orthocentre 1iii) incentre 1Iv)  ircumcentre
21 i) 2:3 i) 3:1 iv) 1.2

1) 4cm. 1) 8cm. i) 10 cm. iv)  Scm.
Incentre



4)

5)

y)
4)
6)
7
11)

y)
3)
5)

2)

3)

y)

2)

4)
5)
6)

(1), (1v) odcdw (V) ew @oo)gssa (&gheeen
(iii) 085w (Vi) en &% (HghHeren
(i) eo8%s (Bgheren
$H60 (1) 008 &% (B8Hezo BB DAersTv (Hheso
560 (i) ©o28%s (HghHazo 58050 DR (Bheo
S0 (iil) @58 & (B8Dez0 B Ddversso (Hgheso
92,0 - 5.2
b, d 5805w e Fode (BgHerd) ABYBT0w. 2) 75° 3) 65°
ZS =50°% ZN =20° £P=55° 5) ACUT x=110° in ANET x = 51°

He0(i) x = 68°580%0 y = 52° Hedm (1), x = 36050005 y = 144°
53% 8) 80° 30° 70° 9) 50°,50° 10) i) &y ii)edp iil) SHy
40°, 80°, 60° 12) 1080°
92,00 - 5.3
ZYXP, ZZYQ and £XZR 2) ZACD =133%and £ZDAR = 120°
35%, 17° 4) 50°

Heasm ()8, x = 100°, y = 145%; Heosso (ii)e® x = 130°, y = 50°
©252,00 - 5.4

1) 3,5,6,0005m 5, 6,9 J5rBe (Behered 5636)(3_2033. OHEITT Bod ghere o
S0 gHeso Bo& E)S.

) 3,6, 9 @0 Z)Eﬁo)ézﬁiﬁ).aotﬁ)éém B gheeen 320. 3, 620. e o 98 JIrSo

©0NIB.
65°, 4.3 cm. 4) 50° 50° 5) 74°,55° 6) (1), (ii1) is true
252,00 - 5.5
) aq)
i) &), eoa8%s (Bbeo BE) oo Bol%o wo8%so &) %@o D8 eotnod
iii) e
1v) aQ)

V) &), Lé’éaﬁmo@s ©08) D0EPOED Do DSBS K)Bée)é éo@ﬁo ©Hod.

PT Eﬁacﬁegﬁé B, PS &8

1) ﬁ)é)e‘éps_sso@éo ii) eo» Bol@o iii) 0085598 BoBsw V) DO ERta
) 21 i) 2:3 i) 3:1 v)  1:2

1)  4cm. i) 8cm. 1) 10 cm. iv)  Scm.

Slellervl:t SolBsm



1y
2)

3)

1y
3)
4)
5)

6)
7

Exercise - 5.6
1) AB and DE, BC and EF, CA and FD 1) ZA and £ZD, /B and ZE, ZC and ZF

1)  figures (iv) and (vi) are correct; 1) figuresiii) and v) are not correct
i) E=E:20m.; BC=DE =3cm.; AC=FE=4cm.; AABC = AFDE
i)y PQ=YZ =45cm.; QP=YX=32cm.; PR =ZX =4.8 cm. APQR = AYZX
ii) AB=DC=3cm.; AD=CB =5cm. BD=DB (Common side) AABD = ACDB
i) XZ=KL=3.5cm; ZY=LM =5cm.; Z/KLM = /XZY = 45°; AKLM = AXZY
ii) ED=FD =4.8cm.: DG =GD (Common side); ZEDG = /FDG =42° AEDG = AFDG
iii) QR=SP =5cm.; RP=PR (Common side): ZQRP = /SPR :=ASPR = AQRP
iv) i) MN=JI =3cm.; NO=IH =3.8cm.; ZMNO= /JIH =120°; AMNO =AJIH
) /X= /T=95; /Z= /S=40°; XZ=TS =4cm. ; AMNO = AJTH
i) ZN= £P=50°; ZNOM = /POQ =75°; NO=PO =4cm. ; ANOM = APOQ
iiy /F= /T=118"; /G= /R=26°; FG=TR = 5cm. ; AFGE = ATRS
iv) ZSPR= ZQPR=50°; ZPRS= /PRQ=45°; PR=PR ; ASPR = AQPR
i) SR=GE =4cm.; SQ=GF =3cm.; ZQ= ZF=90°; ASQR = AGFE
ii) BC=DF =4.5cm.; AB=ED =2.8cm.; ZA= ZE=90°; AABC = AEDF
iii) XY=ZX =4.5cm.; XP=XP =2.8cm.; /XPY = /XPZ=90°; AXPY = AXPZ
iv) CA=AC; DC=BA =2.8cm.; ZADC = ZABC ; AADC =ACBA
Unit Exercise
Only one right angle 2) XY
No, it is possible only in acute angle triangle
1) 3cm,7cm, Scm i) 3cm,9cm, 11 cm 1ii) 3cm, 7cm, 9cm
i)  Right angle triangle : 90°, 20°, 70° and 90°, 35°, 55°
ii) Obtuse angle triangle : 120°, 20°, 40° and 100°, 30°, 50°
iii) Acute angle triangle : 55°, 65°, 60° and 85°, 55°, 40°

A line which passes through centroid, incentre, circumcentre and orthocentre

2:1 from the vertex 8) orthocentre, circumcentre



y)
2)

3)

1Y)
3)
4)
5)

6)
7

252,00 - 5.6
AB %80 DE, BC8c EF, CA $8c FD 1) LA 8 £D, /B &8k LE, ZCdcw LF
)0 (i) see (i) s (1v) @dd (V) = (Vi) @

AB =FD =2%0.%. ; BC=DE =3%0.%.; AC=FE=4%0.%.; AABC = AFDE
PQ=YZ =4.520.%.; QP =YX =3.220.%.; PR = ZX =4.820.5., APQR =AYZX
AB=DC=3%0.8.; AD=CB =5%0.8. BD=DB (&8 gbws») AABD = ACDB
XZ=KL=3.520.8. ; ZY=LM =520.%. ; ZKLM = ZXZY =45°; AKLM = AXZY
ED=FD =4.8%0.8.; DG =GD (&8 i) ; ZEDG = ZFDG =42° AEDG = AFDG
QR=SP =520.%. ; RP=PR (&598 gbasim) ; ZQRP= ZSPR ;= ASPR = AQRP
i)  MN=JI =325 ; NO=IH =3.820.8.; ZMNO = ZJIH = 120° ; AMNO = AJIH
/X= /T=95; /Z= /S=40°; XZ=TS = 420.8%. ; AMNO = AJIH
/N= /P=50°; ZNOM = /POQ =75°; NO=PO =4%0.5. ; ANOM = APOQ
/F= /T=118°; /G= /R=26°; FG=TR =5%0.%. ; AFGE = ATRS
ZSPR = QPR =50°; /PRS= /PRQ=45°; PR=PR ; ASPR = AQPR
SR=GE =4%0.%%. ; SQ=GF =3%0.8. ; ZQ= ZF=90°; ASQR = AGFE
BC=DF =20.%.; AB=ED =2.8%0.&.; ZA= ZE=90°; AABC = AEDF
XY =ZX =4.520.%. ; XP=XP =2.820.8. ; ZXPY = ZXPZ=90°; AXPY =AXPZ
CA=AC; DC=BA =2.8%0.%. ; ZADC = ZABC ; AADC = ACBA
539085 vzREdo

2.8 oo %0 2) XY
520, @)% (ghes0S® SrBh DB E0b
i) 320.8.,720.%.,520.8. i) 320.&%.,920.8., 1120.5. iil) 320.8.,720.%.,920.8.

i)
ii)

iii)

o028 (BgHazo : 90°, 20°, 70° £Hdain 90°, 359, 55°
068 &% (®ehezo : 120°, 20°, 40° SHdasn 100°, 30°, 50°
@eno)gssa (&eghezo : 559, 65°, 60° Lodasw 859, 559, 40°

?ﬁ)é)égsso@ﬁo, [STer:s _530@50, @0656'550@50, é@é@é éo@ﬁoo ToP B B
%6010 Jo& 2:1 8) eow BolBo, ESISE] Bolgo



9) orthocentre, circumcentre 10) 62°, 118° 11) 72, 18°, 90°
12) 20°
13) Scalene triangle Isosceles triangle | Equilateral triangle
Acute triangle 40°, 60°, 80° 50°, 50°, 80° 60°, 60°, 60°
Right triangle 90°, 40°, 50° 90°, 45°, 45° —
Obtuse triangle 110°, 40°, 30° 100°, 40°, 40° —
14) i)  SAS Congruency ALNM = APQO
1)) ASA Congruency APAS = ARTC
iii) RHS Congruency AFGH = AIJK
iv) SSS Congruency AABC = AMKL
CHAPTER - 6
Exercise - 6.1
17
n 1y 7 i) 15 i) T 2) %625
20
3) 38 4) 75 5) x+1
Exercise - 6.2
H 1) 2 i) Band K iii))  No mode 2) 2
3) No mode 4) T, Uni modal data
Exercise - 6.3
. 1 7 i) 19 2) 146 3) 7
4) 0.25 5) 7
Exercise - 6.4
1) 1) 2016-17 i) 2015-16 i) 120
2) Double Bar Graph
3) 1) Education i) food i)  I3000 +
4) Piechart
Unit Exercise
1) 73, 64 Kohli has better average than Rohit 2) 38 and 43 3) 7,55
4) x =2 and the observations are 14, 10, 6, 4, 2 5)  Double Bar Graph
6) Piechart
6. Data handling { Letter Series }
Practice questions
1 2 3 5 7 e 10
a d b C a b d a
11 1 13 14 15 L
c . b A c c




9) o2 oo, ESISEM: Zolo 10) 62°, 118° 11) 72°, 18°, 90°
12) 20°

13) Diio erito (Bgbmo | HiGurdv (Bghao| HmErEv (@gbeo
6’:90035589 (B8hezo 40°, 60°, 80° 50°, 50°, 80° 60°, 60°, 60°
eoa8%s (HgHazo 90°, 40°, 50° 90°, 459, 45° —

068 8% (BghHazo 110°, 40°, 30° 100°, 40°, 40° —

14) i) 25.8%.¢h. $EEIP5EE0 ALNM = APQO
i) &°.20.8° $EREFSEED APAS = ARTC
i) ©0.8.80. $EREFSSE0 AFGH = AIIK
V) #5.8.8p. SEEEBEE AABC = AMKL

escs oo -6
€9232,00 - 6.1
. . N Y
n 1y 7 i) 15 1i1) 2—0 2) 625
3) 38 4) 7.5 5) x+1
925,00 - 6.2
H 1) 2 i) B dasw K i) adwgEo S 2) 2
3) 2soEso 8% 4) T,98 ado¥so &acodo
922,00 - 6.3
n 1y 7 i) 19 2) 146 3) 7
4) 0.25 5 7
92,0 - 6.4
1) 1) 2016-17 i) 2015-16 i) 120
2) 3Bok éf)a&o o5 Qo
3) 1) S ) e580 i)  I3000 +
4) Ao
539085 vzREdo
1) 73, 64 8%r& 808 5% $o°K0 DEND 2) 38 %0805 43 3) 7,55
4) x=25080m H680ben 14, 10, 6, 4, 2 5) Bok égbéo B Ao
6) Ao
6. Data handling ( Letter Series )
Practice questions
1 2 3 4 5 6 7 8 9 10
a d b b c d a b d a
11 12 13 14 15
c b A c c
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