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Mathematics, a well arranged series of Mathematics strictly confirms to the vision of National Curriculum
Framework 2022 and also meets the requirement of the NCERT latest syllabus. It is an activity-based maths
textbook created to give the students a National Education Policy 2020-based interactive learning
foundation in mathematics while also fostering the holistic development of learners through critical thinking
and creativity.

These traits will aid the students in better understanding the fundamental ideas through play. Core
educational ideas are the foundation of this textbook. The goal is to encourage youngsters to look beyond
the theoretical side of arithmetic and to learn about practical applications.

The book's design emphasises effectiveness and logical progression. Through teaching and interactive
learning, N EP 2020 seeks to enhance higher order thinking.

The purpose of this book's design and presentation is to reinforce mathematical concepts through the use of
simple games. This book includes enough questions in accordance with the NEP 2020 criteria.

Salient Features of the series:

Learning Objectives: Learning objective shows the right path of learning to the teacher as well as students.
It determines the direction of learning for effective and quality learning outcomes.

Warm-Up: It aids pupils in remembering lessons learnt in previous years and lets them ready for new
concepts. Also, allows learners to process and explore mathematical concepts while applying, extending,
and analysing information within their own unique range of understanding.

Teacher's note: & "Teacher's Note» is a set of instructions laid out for the teachers to follow in the classroom
in order to make class interactive and discussion based.

Quick Tip: It offers suggestions on how to quickly solve the questions.

Facts To know: The inclusion of it gives the learner plenty of chances to investigate the information
regarding the topics ..

Think Wisely: These questions have been included to encourage learners to think, analyse and apply.

Mental Maths: The main goal of teaching Mental Maths to the |learners is to focus on improving their
arithmetic abilities through memory, practice and number manipulation.

Maths Lab Activities: These are provided with the intention of making maths learning efficient, engaging,
pleasant, and intellectually stimulating.

This series of Mathematics books from class 1-8 contains sufficient questions for practice on each topic.

| am very appreciative of the entire staff and the management for working so hard to get this book into such
a wonderful arrangement.

The books are always open to suggestions and enhancements.
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Knowing the Numbers
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Recall what we have learnt in previous class about integers, We studied that integers comprise of whole numbers
and negative numbers. We also learnt about the representation of integers on the number line, their comparative
values, absolute value of aninteger, addition and subtraction of integers. Let's briefly revise the main points again.

@ Integers

A combined set of negative numbers and whole numbersi.g, {........ =5,-4 -3, -2,~1,0,1,2,3,4.5, ........ B
[in this set, all the natural numbers are positive integers and others are negative integers except '0’ .
0(zero) is neither positive nor negative.]
Absolute Value of an Integer
The absolute value of an integer is the magnitude of the numerical value of an integer regardless of its sign
(direction). Itis denoted by the symbal ‘| |'. The absolute value of aninteger is always positive or 0 (zero).
Example : |-5 |=5

|—E+4 I = |—2| =2

| 7-3-4l|=lo]|=

Also, the corresponding positive and negative integers have the same absolute value,
Example : |25|=25and|-25]=25

i)
,+/ Ordering of Integers

Integers and whole numbers obey the same rule in their ordering when represented on a number ling, i.e. an
integer represented to the right of any integer is greater than that integer and vice-versa.

Examples : 8>6,5>3,3>1,-1>-3,-3>-5,-7>-8

s 'l i ! i | 1} Il ] ! i Il !

| i | 5
876 -5 4 3 2 -1 0 1 2 3 4 5 6 7 8
1. Forevery positive integer placed to the right of zero, there is a negative integer to the left of zero
placed at the same distance from zero.
2. Zerois greater than every negative integer and less than every positive integer.
- 3. Every positive integer is greater than every negative integer.

| Facesito Kiow

3 Thebeginning of integers dates back to Babylonia around 4000 years back.
Q ThE frrst Ewde nce afthe use uf negatwe mteger"s had been ﬁ:«und in Ehana arou nd EDG BC

( ) Addition and Subtraction of Integers

1. When two integers with the same sign (either positive or negative) are added, their absolute values are added
and the commeon sign is assigned to their sum.
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(+75)+(+25) = 100

(=35)+(-15) = -50

When two integers with different signs are added, first the difference of their absolute values is found and it
carries the sign of the integer having greater absolute value.

(+30)+(-12) = 18 (-30)+{12) = -18

(+12)+{-30) = -18 (—12)+(+30) = 18

When we have to subtract two integers, we change the integer to be subtracted into its corresponding
opposite integer and then the two integerare simply added.

(+18)—(+13)=(+18)+(-13)=5 (~18)-{-13)=(-18) +(+13)=-5
(+13)=(+18)=(+13)+(-18)==5 (-13)=(-18)=(=13)+(+18)=5
(+18)—(-13)=(+18)+(+13)=31 (—18)—=(+13)=(-18)+(-13)=-31
(+13)—(~-18)=(+13) +(+18)=31 (-13)—(+18)=(-13) +(-18)=-31
Example 1 : Addthefollowing:
(a) (~30)and(~15) (b) (~6)and 18 (¢) 4and(-12) (d) (-52)and25
Solution : (a) (—30)and(~15) (b) (-6)and 18 [c) 4and(-12) (d) (-52)and25
= (-30) +(~15) = [-6)+18 = 4+(-12) = (-52)+25
= —45 = 12 = -8 = (~27)
Example 2 :  Subtractthe following:
(a) (~8)-(-8) (b) 17-(-33) (e} (-21)-(-8) (d) 20-(-14)
Solution : (a) (-8)—(-8) (b) 17-(=33) () (-21)-(-8) (d) 20—(-14)
= —8+8=0 =17+33=50 =-—21+8 = 20414
= =13 = 34

‘? { Exercise JH)

Arrange the following integers in astending order :

(a) =28,7,1,3,-7,-12,-1 (b) 11,-4,8,3,-5,1,6

Arrange the following integers in descending order :

{a) -12,15,6,-14,-10,3,-7,9 (b) =16,14,2,6,-8,-10,0, 8,13

Write the absolute value of the following :

(a) |-27+ 68| (b) l21-18] (c) |-83+0] (d) |72-99]
Add the following :

(a) 33%(~17) (b) —180+212 (c) 0+(-219) (d) (-815)+(-913)
Subtract the following :

(2] =32-(-48) (b} (-45)-(+392) {c) —8—(-15) (d) 165-{-319)
Which value is higher ?

(2) =4"Cor?7°C (b) O°For —4°F {c) =17°Cor-14°C (d) 44°ForD°F

Complete the following sequences:

{a) =15,-12,-9,-6,-3, AR (b} 45,51,57,63, A ’ .
Write the opposites of the following integers :

(a) —15 +17 (b) —220 -110

(c) —114227 (d) 0+1

fe] —=1000+1 (f) -99 -88
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.~/ Multiplication of Integers =

In previous classes, we have learnt that multiplication is nothing but repeated addition. Therefore, we can find the
product of any two integers using repeated addition method.
Example : (+4)x(+2) = (+4)x2 = (+4)+(+4) = 8
(~4)x(+2) = (-4)x2 = (-4)+(-4) = -8
Onthe numberling, (+4) = (+2) means moving to the right of zero 2 times in steps of 4.

+4 £- 3

.Y 4 oy
—t— b a! e >
2 41 0 L 2 3 4 5 6 7 & 9 10 N

Similarly, (—4) = (+ 2) means moving to the left of zero 2 times in steps of 4.

v

Multiplication of Two Negative Numbers
Observe the following patterns:

(=5)=4 = (-20)
(=5)x3 = (-15)
(-5)=2 = (-10)
(=5)x1= (-5)
(—5)x0 = 0

Here, we observe that when the multiplier is decreased by 1, the product increases by 5. Using this fact, we can
proceed like this:

(-=5)%(-1}=5
(=5)x{-2) = 10
(-5)%(-3) = 15

(-5)x(—-4) = 20
From the above given examples, we conclude that the product of two integers is the product of their absolute
values and their signs are as follows
(i)  The product of two positive integers carries positive sign.
(+9)=(+8)=72
(+12)x(+7)=84
(i)  The product of two negative integers carries positive sign.
(—15) % (—6) =90
(-9)x(-8)}=72
(iii) The product of two integers with opposite signs carries negative sign.
(= 17)%(+4)=-68

&))" (~7) % (+13)=-91

B siceecoKiomw |

2 Formultiplying integers we use the following rules:
(i) Productoftwo positive integers is positive (i.e. + x+=+)
(i} Productoftwointegers with opposite signis negative {i.e.+x—=—or—x+=-)
(i) Productoftwo negative integers is positive (i.e.—x—=+)
» . Mathematics-7 & 7
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Example 3 : Find the product of the following :

(a) (=13)x9 (b) (=15)x({=15) {c} (+17)x5 (d) (+6)x(=19)
Selution : (a) (-13)x=9 = —117 (minusxplus=minus)

(b) (=15)=({=15) = 225 [minus=minus=plus}

(c) (+17)x5 = B5 {plus x plus = plus)

(d) (+6}=(-19) =-114 (plus=minus=minus)
Example 4 : Find the value of the following :

{a) (-1247)x5 (b) (=2)x[-4)=4 {c) (-4-5)x(-5) (d) (-6+11}x(-2+3)
Solution : (@) (-12+7)x5 (b) (—2)x(-4)x4
= (=5)%5 firstwe multiply—2 and—4
= —25] —x+=-] (-2)x[-4)=8] —-x—=4]
Now, multiply
Bxd=37
(€} (-4-5)x(-5) (d) (-6+11)x{-2+3)
= (—9) % (-5) = 5%x1
=45 =x==+] = 5[+x+=4]
Division of Integers

It is well known that division is the inverse operation of multiplication. When we write 8 x 4 = 32, we can say
32+4=8and 32+ 8=4. It means, for each multiplication statement there are two division statements.
So, when (- 7) % 8=-56, then
(=56)+(=7)=8and (-56)+8=-7
Also ,when (—4)x(-7) =28, then
2B+ (-T7)=—4and28 +(-4)=-7
Some more examples :
(-5)x8=(—40) So,(—40)+(-5) = 8and(—40)+8=(-5)
(—14) % {-3)=42 So0,42 +(-14) = —3and 42+ (-3)=(-14)
(-6)x8=(-48) So,(—48)+(-6) =8Band(—-48)+8=(~-6)
4x(—17)=(-68) So(-68)+4 = -17and(-68)=(-17)=4
From the above examples, we can draw the following conclusions :
(i) When dividend and the divisor have the same sign (either both positive or both negative), the quotient
carries a positive sign.
(i)  When dividend and divisor have different signs (one positive and other negative), the quotient

carries a negative sign.
-

> For dividing integers we use the following rules; :
iy =%-= (i) +s+=+ fiii) —++=— (iv) ++—=— :

Example 5 : Determine the quotient for the following :
(a) (-76)+(-19) (b) 75+(-15) (c) (-69)=23 (d) (—48)+(-4)

Mathematics-7
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Solution 1 (a) (=76)+(-19) (b) 75+(=15)
_?Ez Lp— S} =3 E: — - Ry —
=% 41 =+] 2 &5 [otr—=-]
(c) (~69)%23 (d) (-48)=(-4)
-69 —a8
=55 =63 [o—s+=-] = =12 [a-s-=4]
Example & : Find theinteger which gives (-54) when multiplied by (- 6).
Solution . Letthe unknewn integer be x,

According to the question,

x%(-6)=(-54)
54
— x=..._ﬁ =9 [ —t—=

+]
¢
“@ 1 Exercise m

1. Multiply the following:

{a] 21and0 {b) (—12)and {-12) {c) (—192)andD
{d] {=11)and (-12) (e} (=7)and 11 () (—=24)x5

2. Findthe product of each of the following :
(a) 16x(-5) fb)  (-8)x (=3)x(-3) fe}  9x4x3x2x0
(d) {-=15)x(-6) {e) (~10)%x(-9)x5x4 (f) (=10} x(-10)=10
(g) [-2)=(=5)x[-6)x0 (h) 2% 3 x4 x(-5)x(-5)

3. Fillin the boxes for the following :
(a) (-12)x(-2}x(-4)= | (b} (-2)=(-2)x2x2 = (e} 80%(-8)=
{d)  i+{=25)=(=3) (e) (—24)=+ | =(—6) {f) 123+ =({—-41)
(g} 66+ |=(-11) {h) 84+(-12)= | {i) [(=2)x ]+6=-1
() (=S)x(-2)x10=

4. Determinethe quotient for each of the following :
(a) (-20)=(-1) (B) (-72}%6 (€) (-26)+13
(d) 36+(-3) (e) (—126)+6 {f) (—111)+{-3}
(8) (—117)+{-13) (h) (—14)+(-14) (i) (-81)+9

(i} (-100)+(-10)
5. Simplify and find the absolute value of the following :

la) [(-5+6-5)=(-3)| (b} 1(-18)+3| (c) H{-8)-(-4)}+(-2) |
6. Findtheinteger which gives (=51) whenitis multiplied by (-17).
7. Find the quotient when divisor and dividend are (—4) and (—48) respectively.
8.  Anintegerwhendivided by=7 gives 12. Find the integer.

Mathematics-7
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@ Properties of Iintegers

Properties of Addition
Closure Property : If aand b are two integers, then a + b will always be an integer.
Examples : (-7)+(-8)=-15
(-2)+4 =2
18+(-12)=6
(-16) +(-12)=-28
Commutative Property : Ifa and b are two integers, then their sum remains the same, irrespective of the order, i.e.
a+b=b+a
Examples : (=12)+(=16)=(=16)+(-12) =(-28)
(=5)+47 =47 +(-5)=42
10+ (-65)=(—65) +10=(-55)
(=17) +(-18)= (-18) +(-17)=-35
Associotive Property : If a, band c are three integers, then a + (b + c) = (a + b) + c. While adding these integers it is

not necessary to add it in a particular order of their occurence, We can do it by grouping them as per our
convenience.

Examples : [(-8)+7]+(-15)=(-8)+[7+(-15)]

=(-1) +{-15)=(-8)+(-8)

=(-16) ={-16)

Let's see another example :

[(=7)+ (-8} 1 +{-11)=(=7) + [{-8) +({-11)]

= (-15)+(-11) =(-7) +(-19)

= (-26) =(-286)
Additive ldentity : If 0 (zero) is added to any integer, its value remains same. Thus, foraninteger'a’,a+0=0+a=a
Examples : (-29)+0=(-29)

0+(=35)=(-35)
Additive Inverse : The sum of an integer and its opposite is always zero. If ‘@ is an integer, then (=a) is its opposite
and vice versa such that a+(-a)=0=(-a)+a
Examples : 29+(-29)=0=(-29)+29

(-18)+18=0=18+(-18)

(-95)+95=0=95+(-95)

Inthe above given examples, the integers of each pair, i.e. (29, -29), (18, —18) and (95, —95) are additive inverse of
eachother.

Propertyof 1:1f 1lisadded to anyintegers, it gives its successor,
Examples : 11+1=12
50, 12isthe successorof 11.
Also,
(=7)+1=(-6) 50,6 isthe successor of (=7).
» Mathematics-7
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Properties of Subtraction ‘.
Closure Property: Ifaand b are two integers, then a—b will always be an integer. ‘
Examples : (~4)-(-8)=4 y

(~8)-12=(-20)

4-11={(-7)

(-17)-(-14)=(=3)
Commutative Property : If a and b are two integers, then, a=b # b = a. It means commutative property is not
applicable forthe subtraction of integers,

Examples : (-7)—{-4)={-3) but (-4)-(-7)=3

11-(-17)=28but(-17)-11=(-28)

(-4)-18=(-22)but 18-(-4)=22
Associative Property : Ifa, band care three integers, then (a—b)—c#a—(b—c). It means associative property is
notapplicable for the subtraction of integers.

Examples : [(-2)-4]-(-7)2(-2)-[4—(-7)]
=(-6)-(-7)#(-2)-11
=1+#-13
Property of Zero : 1f 0 (zero) is subtracted from any integer, its value remains same, Thus, foraninteger‘a’, a-0=a
Examples : (-32)-0=(-32)
(-75)-0=(-75)
99-0=99
Property of 1:1f 1is subtracted from any integer, it gives its predecessar.
Examples : (-23)-1=({-24)
B3i-1=82
(-87)-1 =(-88)
Inthe above given examples, the integers (—24), 82 and (—88) are predecessors of (—23), 83 and (—87) respectively.
Properties of Multiplication
Closure Property: ifaand baretwointegers, then a x b will always be an integer,
Examples : (-7)x{-8)=56
(-8)x4=(-32)
7x(=3)=(-21)
11x12=132
Commutative Property : If a and b are two integers, then their multiples remains the same, irrespective of the
order,i.e.axb = bxa
Examples : (-7)x{-12)=84=(-12)x(-7)
4% (-9) = (~36) = (~9) x4
(-13) x6=(-78) =6 x (-13)
17%x5=85=5%17

Assoclative Property : If a, band c are three integers, then a x (b % ¢) = (a x b) x c. While multiplying these integers it
is not necessary to multiply it as a particular order of their occurrence. We can do it by grouping them as per our
convenience,

oy Mathematics-7 1 n 3
2 ’ ol & _ ';\ ﬂx _2'@' \,ﬂ‘\ﬂ | 5 E v
P 235 23R 2R 150 e

PR # \




“' Examples : [(-5)x6]x%(=7) =(-5)x[6%(-7)]

(=30)%{-7)=(-5) % (-42)

= 210=210

Let'ssee another example:

[(~12) % (=5])] ¢ (=2} = (=12} x[(~5) % (-2])]
= 60x%(-2)=(-12)=10

= -120=-120

Multiplicative Identity : 1f 1is multiplied to any integer, its value remains same. Thus, for an integer ‘'a”

axl=lxa=a
Examples : (-87)x1=1x(-87)=(-87)

43x1=1x43=43

(-27)x1=1x(-27)=(-27)

Multiplicative Inverse : The multiple of an integer and its multiplicative inverse is always 1. If ‘a’isaninteger, then

( % }isits multiplicative inverse and vice-versa such that

ax%:]_:%:{a
Examples : (15)x—— =1=——x(-15)
(~15) (-15)
1 1

(-43)

Distributive Property : Ifa, b and c are three integers, then
ax(b+c)=(axb)+(axc)
It means multiplication distributes over addition.
Examples : (-7)x[4+(-8)]= [(=7x4)]+[(-7) % (-8)]
= (~7)x(-4) =-28+56
= 28B=28

Properties of Division
Closure Property : Ifaand b are two integers, thus a + bwill notalways be an integer.
Examples : (-2)+5=-0.4

2+3=06

(-4) = 0=not defined

(-7)+(-28)=0.25

Commutative Property : If a and b are two integers, then a + b # b + a. It means commutative property is not

applicable for the division of integer.
Examples : (-4)+(8)=8+(-4)
= =05 =2

" AR

: N _2e'dpm = Xg % e
'+ ¢ 'pE 3N SRR T4 I Wl
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(-12)+(-4) #(-4) + (-12)
= 3203

Associative Property : If a, b and c are three integers, then (a + b) + c#a + (b + ¢). It means associative property is
notapplicable for the division of integers.

Examples : [(-16)+4]+(-2)#(-16)+[4=(-2)]
= (-4) = (-2)#(-16) + (-2)
= 2#¢8
Let'ssee anotherexample:
[(—24)+(-4)] + 6+ (-24) = [(-4)+ 6]
=% 5+E;e{—~24}+(j)
= 136

L]
&
Let'ssee another example: ‘E
®

6

Property of 1:1fwedivideanyintegerby 1, itgivesthesame integer as quotient. Foranyinteger'a’,a+1=a
Examples : (-29)+1=(-29)

(<75)=1=(-75)
Property of 0 (zero) : if we divide zero by anyinteger, the resultis always zero. For any integer ‘a’,

0+a=0

Example : 0+-92=0

0+345=0

0+645=0

Example 7 : Sum of two integers is (~73). If one of the integers is 46, find the other integer. Also verify the
answer.

Solution  : Letthereguiredintegerbe '’
According to the question,
x+46=(-73)
= x=(-73)-46
= x =-119
Hence, the required integeris (—119)
Verification:
-119+46=-73
= —73=-73
Example 8 : Subtract the sum of (-75) and (—47) from the multiple of (-8) and (-12).
Solution : Sumof (~75)and (-47)
= (=75)+(-47)
=122




‘9‘ Multiple of (~8) and (-=12)
‘ = (-8)x[-12)= 96
: .. The required difference= 96—(-122} = 218

Example 9 : Subtractthe sumof 16, 14 and (—7) from the sum of 7, 19 and the additive inverse of 16.

Solution : Surmof16, 14 and(-7)
= 16+14+(-7)= 23
Additive inverse of 16is (-16),
Sumof7,19and(-16)
= 7+19+(-16)= 10
.. Therequireddifference= 10-23= (-13)

Example 10 : In a quiz competition, Rahul scored 70, (-20) and 40, whereas Saurav scored 50, 0 and 20 in
three successive rounds. Who won the quiz competition and by what margin ?

Solution : Rahul'stotalscore = 70+(-20)+40 = 90
Saurav’s totalscore = 50+0+20 = 70
Rahul's score is 90 and Saurav’s score is 70.

So, Rahulwon by the margin of 90-70=20.
Example 11 : Evaluate the following using distributive property:

(a) (-6)x97 (b) (=7)x1002
Solution ¢ (@) (-6)»97=(-6)=(100-3)
= [(—6)=100]-[{-6) = 3] (by distributive property)
= (-600)-(-18)

(—600) +18 =(-582)

(b) (~7)%1002=(~7)x(1000+2)
[(=7)%1000] +[(=7) = 2]
(=7000) +(-14) =(-7014)

Example 12 : Asubmarine descends into sea water at the rate of 12 km per minute. What will be its position
after 15 minutes ?

Solution : Since the submarine is going down, so the distance covered by it will be represented by negative
integer.
Change in position of the submarine inone minutes = (=12} km

Position of the submarine after 15 minutes (-12) %15 = (-180)km

It means, after 15 minutes the submarine will be 180 km below the surface of sea water.
Example 13 : A room heater starts raising the temperature at the rate of 2°C per minute. Ankit feels
comfortable at 34°C. In how much time will Ankit be happy ? [ If current temperatureis 0°C]

Solution : Timestaken by room heatertoreachat34°C= El =17 min

Hence, after 17 minutes the temperature of the room will reach at 34°Cthat will make Ankit happy.

Mathematics-7
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Fillinthe blanks:

(a) 20+ |=-1 (b) $25=-1 () $6=0
(d) 13—-(-13)= (e} (=17)x =16x(-17) (f] (-243)x0=
(8] (-5)x—— =1 (R} (F10)x[(=5)+7I=[(-10)x  [1+[( |)x7]

(1) % [3+(~4)]= [(-8)x3]+[{-8)x J
() [10= | Jx(-6)=10x[(-5)x(-6]]

Write T for True and F for False for the following statements:

(a) (-5)x7=-35 (b} (5}x{-4)x2=5x2x(-4) | (c) (~4)—(-8) =—12
) (-18)x0D=-18 (e} {(—8)x(-14)=0=0 ) (F12)+4=4+(-12)
Calculate the following using suitable arrangements:
(a) (127x8)+(127%12) (b) 105x7 lc) (-125)+(-75)+188+(-38)+25
Prove the validity of the following using property of multiplication:
(a) [57x(-127)]+ [(-23)=57] (b) (-8)x[(-12)+(-16)]
(c] [(=21)x[(-5)+(-7)] (d) [{-105)=91]+[5x91]
Evaluate the following using distributive property:
(a) 18x102 (b) {-5) = 1003 (c) 89x14 (d) [-37)x97

Aninteger divided by (-13) gives 9. Find the integer.

Find an integer which when multiplied with (—8) gives 72.

Tanya throws a stone 52 m vertically up in the air which later settled on the bottom of a lake 60 m deep. Fi
the total distance covered by stone.

-

Pmnis to Remember

Integers ara the combined sets of negative numbers and whole numbers,

The absolute value of an integer is the right magnitude of the value of an integer regardless of its sign.

Onanumber line, every integer to the right of zero is greater than the integers to its left and vice versa,

Ois neither negative nor positive.

Addition of integers follow closure, commutative and assoclative property l.e.,

(a} Thevalueof sum of two integers a and bis integer, (b) a+b=b+a

(e} (a+bj+c=a+(b+c)

Subtraction of integers follow anly closure property, The value of subtraction of two integers a and bisinteger.

Multiplication of integers follow closure, communicative and associative propertyie.,

(@) The product of two integers a and bis integer, (b) axh=bxa e} laxb)xc=axlbxc)

Integers follow distributive property, i.e. for any three integersa, bandc,

ax({b+c)={axb)+|axc)

For division of integers

(a) Thequotientcarriesa positive sign when dividend and divisor have same sign (either positive or negative).

(b} The quotient carries a negative signs when dividend and divisor have different signs {one positive and other
negative).

For anyinteger 'a’,

(a) a+01isnotdefined (b) 0+a=0 and [c) a+l=a
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1. MULTIPLE CHOICE QUESTIONS (MCQs):
Tick (¥') the correct options :

(a) Which of the following is correct ?

(i) a+0=0 (i) 0+a=notdefined

(iii) D+a=0 ] liv) 1+a=a
(b) Thesmallest positive integeris :

(i) 0O (i) 1 (iii) 99 {iv] 1000
(c] The additive inverse of (=7} is:

(i 2 {ii) —% (iii) 7 {iv] None of these
(d) Ther"rr'lult[pticatlve!nuersenf?xis:

i L (i) 7 (i) 2% () (=7x)

X X 1

(e} Which ofthe following relationis correct ?

(i) (-24)+(-4)=(-6) (i) (-72)+8=(-9)

(i) 20+{-10)=2 (iv) (=30)=(-3)==27

i(fl  Whatisthe value of expression:
{(-15)+4+(-7)}={(-3)-9+18}

{i] 2 {ilj] =3 (iif) 4 {iv] 6
{g] Theexpression 103 x(—35) can be re-written as which of the following expression ?
(i} 10300-105 (i) —10300+105
(i} 3500+105 B (iv] =3500-105
2. Findthe product of the following :
(a) (-13)x(-11) (b) (-4)x16 lc) (~6)x(-15) (d) (~125)x8
3. Findtheguotient:
(a) (-64)+(=16) (b) (-84)+4 (c) 0=(=7)
(d) 168+(-B) {e) [-216)+(-6) (f) 120+(-15)
4, Simplify:
(a) {{-80)=16}x(-2)+6 (b) H=3)—(-4a)} = {{-6)+(-8)]]
(e {(=7)%(-5)x(-6)}+(~15) (d) [24+{(-6+18)-6}]
5. Findthe product using suitable properties as:
(a) (=17)x29 (b} (-51)=13
(c] {(-47)x21}+(-47) (d)  [(-24)=37]+[(-24)+13]
(e) (99=17)+(17x101) (f] (~12)x25%6x{-4)

B6. A monkey is trying to reach at the top of vertical slipperly pole 25 m high. In one jump he goes up by 3 m but
slips by 1 m. In how many moves he will reach at the top?

7. Rinku gets ¥ 1500 as pocket money per month. He spends ¥ 750 eating outside and ¥ 300 as donation to a
charity organisation. Find out Rinku’s saving at the end of the year.

Mathematics-7
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Step 2 . Write the integers starting from—40 to 40 as shown.
Step3 . Keepthecountersat 0. [ Each player will play with only counter].
stepd . Rulestobe followed:

Each player will choose two cards from the pack of 10 cards randomly. (Integers hidden on other side)

The player has to multiply the integers shown on the card. For example, the appearing numbers are
{—4) and 5. So, {—4)x5=(-20). The player will put his counter at (—20) on the board.

: 10 square-shaped one coloured cards with integers from =5 to 5 :
mentioned on it, square paper sketch pens and different :
coloured counters. :
! |
I l
I ]
i ]
i |
I ]
i ]
i |
I ]
i ]
i |
I ]
i ]
i |
' |
| Procedure : Thegameistobe playedideallyamong 2to4 players. !
| Stepl :  Take awhite coloured chart paper, Cut it in squared shape. :
| Take a chart paper and draw a 9 » 9 grid on it using sketch pen. :
I
: 12 33 34 | 35 36 37 el 39 40 :
I
| 31 | 30 | 29 | 28 | 27 26 25 24 | 73 |
]
: 14 15 16 i 18 15 20 21 22 :
! i3 | 12 | 21 | 16 9 8 7 6 5 |
]
: -4 -3 =2 -1 1 2 3 4 !
I
! -5 -6 -7 | 8 | -9 | -0 |-11 | -12 | 3 :
: —22 =21 —20 —19 —18 17 -16 15 -14 :
|
: -3 -24 =25 =26 =27 —-28 —29 =30 -31 :
] .
: —40 -39 -33 —37 =36 -35 -34 -33 =32 :
I ]
I 1
| E
]
| E
]
| E
]
: Steps : Mowitsturn of the next player sitting next to the first plafer. :
: Stepb :  If the product is positive, the counter will move towards 40. If the product is negative it will move :
| towards (—40). :
: Step? . Each player gets another chance to choose two cards after the completion of the first round.

| Step8 . The player whose counter crosses 40 firstis the winner.
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Rational Numbers
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When one starts learning Mathematics, he first starts with counting numbers, i.e,, 1,2, 3,4, 5, 6 ..... (Natural
Numbers). Then he learns about 0 and numbers beyond 1 (Whole Numbers). Knowing about the negatives of
natural numbers he learns about integers. Suppose one has to find out a part of a whole or a part of a set of objects,
he may or may not get the desired result. Therefare, we need to extend the set of whole numbers so as to make the
division of whole always possible. This new set of numbers is termed as the set of rational numbers. Here, rational
number is any number that can be written as a ratio of two integers. It means a number is rational, if it can be
written as a fraction where both numerator and denominator are integers,

The word 'rational’ originates from the word 'ratio’ because rational numbers are the ones that can be written in
ratio farm, qE where pand gare integersand g 0.

Before knowing more about rational numbers, let’s refresh the basics of number system.

MNatural numbers : The counting numbers are called natural numbers. Thus, 1, 2, 3,4, 5..... are natural numbers.
Whole Numbers : All natural numbers including O (zero) are called whole numbers. Thus, 0,1, 2, 3...... are whole

numbers,

We also learnt these properties related with whole numbers:
(a) Thesum of two whole numbersis always a whole number,
Example : 0+8=8

174+25=42 Division of integers
29+97=126 by zero is not

(b} The product of two whole numbers is always a whole number. dEfiﬂ?d-

Example : 0x17=0 - ?+{J_= ;
8x15=120 -
7x19=133

(c}) Thedifference oftwo whole numbers is not always a whole number.
Example : 57-30=27
0-68=(-68) (Nota whole number)
75-87=(-12) (Notawhole number)
{d) Thedivision of two whole numbers does not always give a whole number as quotient.
Example: 12+3=4
14+6=2.3 (Not awhole number)
49+:7=7
Integers : The whole numbers with the negatives of natural numbers are called Integer.
Thus,.....—4,-3,-2,-1,0,1,2,3,4, ...... are allintegers.,
We learnt from above that subtraction of whole numbers may give us integers.

Also, if you recall the previous chapter, while dealing with properties of integers, we saw that the division of one

integer by another integer may or may not be an integer.
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Example : 24+8=3
(-72)+18=(-4)
(-5)+15= :31 [Motaninteger]

1
(-3)+(-18)= § [Notaninteger]

L

Rational number
Integers (-3,-2,-1.0,12.3...) %

L )

Whale numbers (3,1,2,3,.....)

Matural numbers {1,2,3.4.....) -

@ Rational Numbers

Therefore, we need to extend our number system in which negative and positive fractions must be included. This
new system of numbersis known as rational number system.

Anumber that can be represented in the form of E, where pandqare integersand q=0, is called a rational number.
The denominator of a fraction cannot be 0 (zero) because division of any number by zero is not defined.

Examples : (a) E is a rational number as both (—6) and 11 are integers and denominator (11) is not equal to 0.
(b) %3 is a rational number as both (—3) and 8 are integers and denominator (8) is not equal to zero.
(c) 15isarationalnumbEraﬂE:lT.
Both 15 and 1 areintegers and the denominator (1) is notequalto 0 (zero).
From the above, we can conclude that rational numbers include both integers and fractions,

| Facts to Knon

3 If both the numerator and denominator of a rational number are either both positive or both negative, itisa
positive rational number. :

e

.~/ Types of Rational Numbers
There are two types of rational numbers:
(a) Positive Rational Numbers (b) MNegative Rational Numbers

{a) Positive Rational Numbers : A rational number is positive, if its numerator and denominator are either

both positive or both negative.
28 2207

Example: 713’5 '4’g arepositive rational integers
- =2 -13 -1 -7 7 -2 2-13 13 -1 1

Also, 18'—9' 77’ 3re positive rational numbers, because 18 18’

Mathematics-7

W e Nk
2 ~ S P A :




g N ‘- ®
r o i %
‘o Q‘ (b} Negative Rational Numbers : A rational number is negative, if either its numerator or denominator is
L
- 4 Ret -E8 K e
< xample : —17'-29’ 39 are negative rational numbers because
:E_(_E] j__[“?;j _!i_{u EE] :?L[-?:EJ
& 7 7 17/’ =29 . 29/" 39 EL]

| Saces o Know

3 Arational number qﬂ is a fraction only when p and g are whaole numbersand g+ 0.

o Allfractions are rational numbers but a mtional number is not always a fraction.
) Megative fractions are also called negative rational numbers.
2 Allcounting numbers (Natural numbers), whole numbers and integers are ratmnal numhers

O Rational Numbers on a Number Line

We already know how to represent fractions, integers, whole numbers and natural numbers on number line. Let's
learnto denote rational numbers on a number line,

4 =¥ =3 =% 0 1 2 I % § .6
When we move from left to right on the number line, the number increases, whereas, if we move from right to left,
the number decreases as shown in the given figure.
Torepresent a rational number on a number line, each unit length is divided into equal parts of the denominator of
arational number. Then one can easily mark the required rational number on line.

Example 1 : Represent "?3 onanumber line,

Solution . Here, the denominator of the rational number is 5. So we divide each unit length on the number
line AB into 5 equal parts as shown is the figure.

CCEOEE) G) ° K K K %

The numerator to be denoted, is (—3), so counting 3 parts to the left of zero on the number line,

markitas point C. Point 'C' represents [_?3]

-3 3
TJ and b onanumberline.

Solution : Here, the denominator of the rational number is 4. So we divide each unit length on the number

Example 2 : Represent[

line AB into 4 equal parts as shown in the figure,

} $ } i - . | D }

A = . B
v AN G2 BENE A A 4

The numerators to be denoted are (—3) and 3. 50 counting 3 parts to the left of zero on the number

line, markitas point 'C' and counting 3 parts to the right of zero on the number line, mark it as point
D. PointCand D represents (‘%) and % respectively.
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Example 3 : Represent “.;_13 on a number line. ;’ a.
solution : =3} __3+[ 1] v
4 4 4

Here, the denominator of the rational number is 4. So we divide each unit length on the number
line ABinto 4 equal parts as shown in the figure,

A -4 15/ 14 '|-1 |3 -1/ -0/ -8/ 5 -7/ -8/ 5/ 3 -3/ -2/ - : oAy 1
/{ :’il % 2 :]})-; /ﬁ ‘/‘: 4 S -/4 -'/4 A % /f; /lé 0 }; «}i ‘/4
Since the numerator to be denoted is—13, so count 13 parts to the left of zero on the number line

=13
and markitas point'C', Point 'C' represents [T] .

? Standard Form of a Rational Number

A rational numbers is said to be in the standard form ifits denominator is a positive integer and the numerator and
the denominator are co-primesi.e., have no common factor other than 1.

217 8 ! T
Example : i and o are the rational numbers in standard form.

Example 4 © Reduce the following in the standard form:

-4
i b o
(@) —¢ () =
: . (=Y - ,
Solution : (a) The denominator of LEJ is positive. To express it in standard form, first find the HCF of 4

and 26, which is 2. Now denominator is positive.

i_[—*ﬂ-]%z
now 26 262
.
ad (-3 . (-2

5u.thestandardfurmqu EJ |5L 13J

24
(b) The denominator of [ ] is negative. To make it positive, multiply both numerator and
denominator by (—1), we get
(24)x(-1) _-24
(-16)=(-1} 16
Now find the HCF of 24 and 16, which is 8. Divide both numerator and denominator by 8, we get

(-24)+8 =2

1658 2
So, thestandardfﬂrmof( 24} =1
-16 2

-‘
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./ Absolute Value of a Rational Number

The absolute value of a rational number is its positive numerical value, irrespective of the sign of numerator and

denominator,ie., [2|-B |TRI_B (PRI B g |ZRIZE
al 9" |a|l 9" |-l q -a q
= “F =17 17
Example : al |—|=— b ‘—=—
P (@) -6 & (bl i8] 18
) -2 @ |l
5™ N T

3 The absolute value of rational number, when represented en a number line, is taken as its distance from zero
(irrespective of the direction) and itis represented as g. .

Equivalent Rational Numbers

Let's understand the concept of equivalent rational numbers through number lines. Draw the number lines as
showninthefigure.

£l : /L;
A A
CHKAKNAIA A A A et STl

=1 c

7
.E

1
/B/lﬂll}/
12 /12718
. —

L3R afotfox

. 2 4 8 . !
One can observe that points P, Qand R rEpI‘ES'EﬂtIngE, = and 5 respectively are equidistant from point O that
represents (0) zero on the number line, In other words, the same point corresponds to these rational numbers. We

. 2 4 . . . . =1V =2% -4
can say rational numbers P and -1% are equivalent.Similarly points A,Band C, representmg[T],[—){—]

4 8
and respectively are equidistant from point O that represents 0 on the number line, Hence, these are equivalent,
: -1 -2 -4
I_E,’ —_——_————

2 4 8

Thus, rational numbers which can be represented by the same point on a number line are called equivalent
rational numbers,

a c
Let E and E be two rational numbers:

(a)If %:5 or ad = bc, they are equivalent rational numbers,
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b) If =>=, thenad>cd if =<, thenad<b

(b) rbd,tena >C (e} i hd,tena<c

Equivalent rational numbers can be obtained by multiplying or dividing both the numerator and the denominator
of the given rational number by the same non-zero integer.

Example : (a) —L-=7x2_-14 (b) 13_13x3 39 R o
8 8x2 16 18 18x3 54 13 -13x(-3) 39
=7_-7x{-5) _ 35 13_13x{-2) -26_26 3 kI
8  8x(-5) —-40 18 18x(-2) -36 36 -13 -13x6 -78

Example 5 : Showthatrational numbers % and %% are equivalent.

Solution  : Weknow thatfor two rational numbers 2 andi to be equivalentad = be.
tet 2=3 ang £=28
b 5 d 30

ad=3x30=90andbc=5x%18=90
Sincead=bec =90, So g and % are equivalent.

6
Example 6 :  Write four equivalent rational numbers of —.

11
; 6 _6x2 12 6 _ 6x3 18
WU 11 11x2 22’ 11 11x3 33
6 6x4 24 6 6x5 30
11 11x4 44’ 11 11x5 55
. . B 12 18 24 30
r e R ey pre T
So, four equivalent rational numbers of T are 53735 8 and =
=17
Example 7 : Express 1 as a rational number with numerator 85.
Solution Tnexpress_Tl: as a rational number with numerator 85 which when multiplied by (-17), gives 85.

Since 85+ 17 =5, so multiply both the numerator and denominator by (-5) as (=17) % (—5) = 85.

-17 175 85 17 85
15 15x(=5] -75 % 15 _7s

@ Comparison of Rational Numbers

Have a look at the number line representing rational numbers as shown inthe figure.

A -6 - - -3 =2 “ o

-] B [ & b & E
From the figure, we learn that

-G/E.:-%dﬂ/é{—%{h%{-%{m}é{%{%{%d%ﬁ% (ascending order)
and %;,?/E';,%}%}z/é}%;u}—%p—%}—%z,—%:}v%}ﬁ% (descending order)

The above mentioned rational numbers have same denominator. Therefore, by comparing the numerators we find
out whichisgreater or smaller.

ol
|

2 3
B 6 [

.‘i.
@,
@ -
®.°

'

-‘
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.F'gz Example : %}%5 (Since -4 >-5)
" -2

23 (Since=2<5)
6 B

Other than this, all other rules for the comparison of integers and fractions are applicable to rational numbers also.
(i)  All positive rational numbers are greater than 0.
(if) All positive rational numbers are greater than all negative rational numbers.
(ii) All negative numbers are smallerthan 0.

=3, =
Example : 577 [Since(-3)<(-1)]

3 18
and ;c:—:; [Since 3<18]

When the rational numbers have different denominators we change them as rational numbers with the same
denominator and than compare. We will learn it through examples.
Example 8 :  Arrange the followingin descending order:
1 3 &6 5 13 -4 4 -1 12
13'13'13"13
Solution  : (2] Since the denominator of the given rational numbers is same i.e. 12, we write their
numerators in descending order.
Here,13>6>5>3>1
6 3,6,5,3.1
12 12 12 12 12
{b) Since the denominator of the given rational numbers is same, i.e. 13, so, we write their
numerators in descending order:

Here, 12>4>-1>—4
5 B 4 =1 4
% 13713 12 13

5 7
Example 9: Which is greater: = or E?

Solution :  Since the denominators of the given rational numbers are different, we change them as rational
numbers with the same denominator and then compare.

5 5x3 157 7x2 14

E " 6x3 18’9 9x2 18

15 TR 14
13' s
15 14 7
Since 1514 So, —>— or E:»—
18 18 & 9

Facts to Kion

3 Wecanalsouse the following relations to compare tworational numbers:

(i) If E}E:ad}bc (i) I E{E:ad{hc

| '....I = . T / D =
\ N 2" in® X .n" .. & o N “ji2

b g
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1.  Which of the following is not a rational number?
2 4 2,067
7'-13""7"9" " "7°0" 5
2. Convertthe following rational numbers into integers:
-4 42 36 7
-1" 14" -18" 1
3. ldentifythe positive rational numbers from the following :
-3 6 -8 9 -8 -1 2 -277
a] — b = c] — d) — e] — f] — — h) ——
@ = Wz ©Z W e = @ = =
4.  Write any five positive and five negative rational numbers.
5. Represent the following on a number line:
-3 =5 3174 =7 -5-313
(a) T (b) ? (c) E-E-Erg (df) ?n?rE;Erg
B. Expressthe followinginstandard form:
85 27 =12 70
la) 25 b) 53 ) s (d) 357
7. Write four equivalent rational numbers for the following:
-3 2 =11 6
(@ = (b) 5 o)== (d) o=
8. Findthevalue of xinthe following:
x5 g 2 1.8 g 2.2 2 X
8 312 b =% € 77 % & 5 (&) 15724
9. Observethe given patterns carefully and write the next two rational numbers for the following :
75314 R
W BT e —— 3w ——
1224 R s
ti.—.:l 2!4:5181___1_____- { ] ?a?x?a?r._.!._.
10. Arrange the following rational numbers in ascending order:
o 1231 p 24834
3385 b =777
11. Arrange the following rational numbers in descending order:
241177 16713 -142 e T S
¥ 33373 13°33 B.355 3733 63 33%s W 57855
12. Which of the two given rational numbers is smaller ?
-3 - 14 7 -6 =8 -] -3
ta B “--ﬂ e [E} Ry SR {d] "z P
7 9 279 17 15 7 4
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Addition of Rational Numbers

For addition of rational numbers, we should follow these steps:

(i} Expresseach rational number with positive denominator.

(i) Ifthedenominatorsare same, add their numerator and divide it by common denominator.

(iii) Hthe denominators are different, express them as equivalent rational numbers with same denominator. Now
add the numerators and divide it by the common denominator of the equivalent rational numbers.

(iv) Ifrequired, change the resultinto standard form.

Example 10 :

Solution

Example 11 :

Solutions

Example 12 :

Solution

Add the following:

-2

H—;

{a} ;E+£= “BHE"F{"Z}XI

19 57 57
“244(-2) -
= ( }= L] [LEM of 19 and 57 in 57]
57 &7

Add the following:

-17  .-37
d_
(a) 39—

" 4 8
-17x2 [-37 . ;
e T(—] (8isamultiple of 4)

8

=34 [-3?}
=—4 ——
8 8
_-34-37 _-71
8 a8
Solve the following:
h]3+i+3
3 5

2 4 3 2:-:2{1 #:-:12 3Ix15
(a) Z+=+==
3 5 4 3320 5!-!12 4x=15

[LCMof3,5and4 = 60]
40 48 45

60 60 60
404-434-45 133

60 60

i ‘:_—“

(b)

-18 [:1]
29 29

my 22,04 B
29 329 29
—18 4 —22
29 29
-7
e d-_
(b) g 4 27
sy =y
_+ il
(6) 9 [2?}
~4=3
.- [H][Z}'lsamultlpleafg}
=12 [-?)
TR ]
2= 19
27 27
) 2t 2
4 10 | 12
e L M
4 4x15 &0
7 T=6 ﬁZ
1l] 10%6 Eﬂ
5_5xs_ 25
12 12x5 &0
[LCMof4,10and12=60]
-3 7 [—-5] —45 42 [“25]
MNow,— +——+ = e
4 10 (12) 60 &0 \ 6O
—45+42 25 —28 -_'.l"
&0 60 15
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@ Subtraction of Rational Numbers

We know that subtraction is the inverse process of addition, We can subtract a rational numbers from another by

adding its additive inverse toit. Let £ and © be two rational numbers. Tosubtract © from £ we add additive inverse
aq 5 s q

of r to p .

5 q =
Thus, 2-L-2 +(—rj
g s g \s

-7 5
Example 13 : Subtract 5 from - .

=7 =71 7
Solution : The additive inverse of —B*=—[?]=E

; -7 5
Now, we have to add additive inverse of =3 to =

?
5 [—?J 3 7
— - — :_+_
7 v8/ 7 8

_(5x8)+(7x7)

56

40+49
56

29

56

from - .

=i |
=l

Example 14 : Subtract
; , 18 5
Solutions P 37Ty

15513[—_5]
77 7

7

_ 18+(-5)

© 2 Thereareinfinite rational numbers between two consecutive rational numbers.
Mathematics-7
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Multiplication of Rational Numbers

Let’s learn multiplication of rational numbers [E x-;-] with the help of a diagram.

The shaded part ABFE shows 1 ofaBcD

5
The double-shaded part AGHE shows 4 outof 1, D
5 5
Fram the given figure, itis clear that the double—shaded part shows hd
25
gl gl A
5 & 25
of 2 h-3
5 5 25
Also, we observethat 4,1 _4x1
55 Lx5 B F C

Hence, it can be concluded that the product of two rational numbers is a rational number whose numerator is the

- r t :
product of numerators of the denominators. If 5;; and — arethree rational numbers, then
u

pr t_pxgxt_ Product of numerators

q s U ogEsxuy Frﬂdur.'tnfdenumlnaturs

Example 15 : Find the product of % and E

Solution —12x_3_={—12]:><3
17 5 17x5
_-96
85
Example 16 : Findthe product of ; —4,2 and _T 5

Solution : Ex[ijx

7 L4 ) 3xsx7x4 35

E}{-—_3J_ 2x(A)x6x(=3) 12
3 \5

(‘?3) Division of Rational Numbers

1
Itis known ta us that division is the inverse of multiplicationi.e., if pand q two integers, thenp+g= P * E + Here

we multiply the dividend by the multiplicative inverse of the divisor. The same rule is applied for division of rational

a c . d
numbers. If — and — aretwo rational numbers, then 2.5-92x= [E:ﬂ}
b b'd b c d
Example 17 : Dimde =6 by E &
9 13 “
-8 12 -8 13 —— 12,13 ‘3, K
i ¢ ——dm=—x— | Multiplicative inverseof — is — FaActs to AAhon
Solution 3 e [ p fla 12] -, AL . = v . / drt..:
J 2 sum of @ ranondl number and its -
= —8x13 = 4 additive inverse is 0 {zero). :
9x12 27 3 The product of a rational number :-lnd

its rumpmm! |saiwa~_.rs 1.
Mn’rhemnfrcs ? s
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TRFE S S RACE C Y ¢



Lo |

Example 18 : Diuiﬂeu-; I:w; .
Solution ; _—3+§=~—x5
T8 7 3
_ [=3)=5
73
_—5
2

[Mu-'n'pﬂcaﬂve inverse of %!s %]

4
\%‘ :'l Exercise w

Solve the following:

29 ‘
bl
go e

-5 (-3 & 2y g
N Seaa= b) —+| — e} =+ — [+ —
o - s+{?] }?[ﬁ](sJ
-3 (-4 E+i+[:§] -3 [—-4 -6 —?]
(d) 11+[11] fe) 7 21 \14 (f) P ?]Jf[?]*[;
Add the following:
35 -
(8) =,= and — (b) :ﬁandj (c) Eanﬂ:z
46 3 7 7 15 25
d) L ana > (&) 2and =8 (f) = and 2
3 4 7 15 5
Subtract the following :
(a) 14 ’I"n:tn':_—jIr (b) ifromj (c) 3 frumj
a8 5 12 5 7
(d) E‘fr.'::r'n3 (e) "—3frnm_r—? (f) "—Sfmmﬁ—u:
7 5 2 g 12
Find the product of the following:
(a) ,‘L{ﬂ:’:]xl‘l (b) :L[::':] (c) :Ex[::j-}x[-?J
5 21 25 8 & 4 7]
(dl) i{ﬁ],{ﬁ] (e) E,{—j] 14 (f —i [*_15]
7 l1s) l1s 715} 2 5 22
Simplify the following:
@ {3212 fiy 282 @ 2422
7 16) B g8 7 3 4 5 3
(d) i"{‘_ﬁi] (e) 3.4, =7
4 |8 16 5 15 10
o 2
The sum of two rational numbersis R Ifone ofthem is 3’ find the other number.
-3 5 -6
What should be added to [ 2 +? toget Tl
—3 ’ 15
Find the product of ey andthemctpmcalafﬁ*
Mathematics-7
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G) Rational Numbers as Decimals

We can express a rational number into a decimal either by the long division method or by writing an equivalent
rational number with the denominator as power of 10, and then write the equivalent rational number as a

decimal. 7
Example 19 : Express 4 asadecimal number by writing an equivalent rational number with denominator
as power of 10.
7 Tx25 175
i —= =—— =178
Shian 4 4x25 100
e 3 = 1.75
- ;
Example 20 : Express 25 asadecimal number by usinglong division method.
3
Solution : 25 =3+25
25)3.0 (0.12
-25
50
-50
0
~3 =012
25

(t?) Terminating and Non-Terminating Decimals

When arational number is converted into decimals by division method, any one of the following two conditions will arise:
a) The division process comes to an end after some steps, as there is no remainder left at certain point of time.
Such decimalsare called terminating decimals.

1
Example : 5 =05 g = —0.375 etc.

(b) The division process goes on indefinitely as there may be a remainder at each step. Such decimals are called
non-terminating decimals.

Example : % =0.333....
.333....

The rational number in which the division process does not come to an end and keeps repeating, is called non-
terminating repeating decimal. To represent such decimals, we put a bar sign () above the repeating part. 5o, = =
0.333...=0.3.

Mathematics-7
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Example 21 : Express the following rational numbers as decimals using the division method. Do write
whether these represent terminating or non-terminating decimals.

5 P 5
(a) . i (b) = (c) = 2
Solution : (a) E =56 (b) 3 =247
§)50000( 0.8333 7) 2.00000000 (0.28571428
—48 -14
20 G0
~18 -56
20 40
—18] -35
20 50
—-18 -49
2 10
5 s
 =0.8333... =083 =7
5 = 30
Thus, e =0.83 represent non-terminating decimals. -98
5 20
c) - =5+8
@ 3 -14
87 5.000 (0.625 60
-48 -56
20 5 4
-16 . S =0.28571428....=0.285714
40
—40 Thus % = 0.285714 represents non-terminating
0
5 decimals.
, = =0.625

5
Thus, - =0.625represents terminating decimals,

itis to note that non-terminating non-repeating decimals can not be converted into rational number. Such type of
numbers are called irrational numbers.

2 Every rational number can be converted into either a terminating decimal or non-terminating repeating decimal.
2 Such decimals which are non-terminating and have no repeating parts are called irrational numbers.

RU{E ta Find Terminating or Non-terminating Repeating Decimals
Rule for Terminating Decimals : If a rational number is in its lowest term and its denominator has no multiple other
than 2 or 5 or both.

1 3 1
xample : —,— and — represent terminating decimals.
Examp 3’75 9N g5 F &

Rule for Non-terminating Repeating Decimals : If a rational numberisin its lowest term and its denominator has a
prime factor otherthan 2 and 5.
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< Example 22

Salution

35 Ty
7' andE are examples of non-terminating repeating decimals,
Without actual division, determine which of the following rational numbers have a

terminating decimal representation:

7 3 9
(a) = {bigg WJ;;

7
(a) In 5% the denominator is 225.

We have, 225=5x5x3x3
Thus, 225 has 3 as a prime numberthatisotherthan 2 and 5.

7
Hence, 395 must have a non-terminating decimal representation.

(b) In 1—35 the denominatoris 16.

Wehave, 16=2x2x2x2
Thus, 16 has 2 asthe only prime factor.

3 i ¥ ¥ L
Hence, — must have aterminating decimal representation.

9
{c} In = the denominatoris 75.

Wehave, 75=5x5x%3
Thus, 75 has 3 as a prime numberthatis otherthan2and 5.

Hence, % must have a non-terminating decimal representation.

Conversion of Nen-terminating Repeating Decimals into Rational Numbers
There are two types of decimal representation of non-terminating repeating decimals:

(i) Pure Repeating or Recurring Decimal : A decimal presentation in which all the digits after the decimal
pointare repeated.

Example : 0,67,0.7and0.123 are recurring decimals,
(i) Mixed Repeating or Recurring Decimal : A decimal presentation in which at least one digit after the
decimal point is non-repeating.
Example :1.2345, 4.235 and 1.0125 are mixed recurring decimals.
Let's learn conversion of non-terminating repeating decimals into rational numbers through examples.

Example 23

Solution

»”

<
Ot

Convert the following decimals in the form of g :
(a) 0.8 (b) 0.87 ¢) 7.23 (d) 0.723
(a) Letx =0.8........ (i)
Here, only one digitin decimal part is repeated, we multiply it by 10, we get,
10x=8.8.... (il)
Subtracting (i) from (ii), we get,
10x-x= 8.8-0.8

= 9x = 8
. 8
==X = 3
Mathematics-7 e
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(b) Letx=0.87.....[0J) " :
Here, only two digits in decimal part is repeated, we multiply it by 100, we get, ‘ a.
100x =87.87......... (ii) o
Subtracting (i) from {ii), we get,

— 89y =87
a7

X = —

a9

(c) Letx=7.23..... (i)
Here, only two digitsin decimal part is repeated, we multiply it by 100, we get,
100x:= TIIEI i (ii)
Subtracting (i) from {ii) we get,
100x-x=723.23 -7.23

= 99x =716
716

- x = —
a9

(d) Letx=0.723
Here, we have 3 digits in the decimal part, out of which only one is repeating,
First we multiply it by 100 so that only the repeating decimal is left on the right side of the

decimal point.

100x =72 cciiusiisaisaniis (i)
Mow, only one digitis repeating, so we again multiply it by 10, we get
1000x=723.3 .ccovrrrererenenns (if)

Subtracting (i) from (ii), we get,
1000-100x = 723.3-723

= S00x = B51
_ _ 651
* 7 oo

Short-cut Method of Converting a Non-terminating Decimal into Rational Numbers:

To convert a recurring decimals into g form, write repeated figure only once in the numerator and take as many

nines in the denominator as the number of repeated digits
123

E | : cra_—i d0123= —
xample : .?—9 ana0.123= oq

To convert a mixed recurring decimal into g form, its numerator is obtained by removing the decimal point and
bar and then subtract the non-repeating number. The denominator will carry as many nines as the number of
digits in the repeating part followed by as many zero as the numbers of digits in the non-repeating part after
decimal point.

Example 0.237= Bl -2.25
930 990
Example 24 : Evaluate the following using short-cut method:
(a) 3.67+4.58 (b) 2.353-1.125
Solution : {a) 3.67+4.58 = (3+4)+(0.67+0.58)
= 7+ [E+.5_B.]
99 99 "

e
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k)

125
7L
59
= T+1 28
89

= B E

99

(b) 2.353-1.125
= (2+0.353)-(1+0.125)

[ 353-3] [ 115-1)
= |2¢4—=|=-|1+
950 990
0 4
= P 5 122

+ 350-124
930
1+ %
940
13
4495

= 1

¢
\%‘ ’l Exercise w

Convert the following into decimals by writing an eguivalent rational number with denominator as power
of 10:
13 -_T

3 =7
@) s (b) - (€) o5 (d) -

Without actual division state whether the following rational numbers represent terminating or non-
terminating decimals:

5 17 =23 27
@ = k) ) =5 @ =
—7 12 8 —19
_— = it T
(€l 25 i 29 (e) 125 th) 20
Convert the following rational numbers into decimal numbers:
2 3 7 17
(a) 1s b 3 le] g (d) 55
12 13 125 12
e] — fil = — h) —
[ = ( 2 {g) 5 1 =
Convert the following decimals into rational numbers:
(a) 1.25 (b) 7.025 (c) 3.7 (d) 2.385
(e) 0.23 (f) 3.356 (g) 0.78 (h)  1.023
Mathematics-7
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5. Find the value of the following: ;ﬂ

(a) 2.3+3.4 (b) 3.34+6.78 (c) 1.235-0.785 (d) 18.63-7.683 °0

i X
6. If X =236+173, find X.
y Y

H — —
7. If —=1356-1.067 findtheleastvalueofxandy.

¥
B. Which of the following decimals can be expressed asrational numbers ?
(@] 0.3333 .o (b] 0127272727 i {c) 3.4010010001.............:
(d) 13.35735735......cc000000 (2] 2.0010020003.........cc000 ] 7425325 i

L&
Points to Remembe?’ '

4 < Arational number can be expressedin the form of E, where pand qare integersand q=0.

»  Allfractions are rational numbers but all rational nl.?m bers are not fractions.
<+ Allepunting numbers, whole numbers and integers are rational numbers,

< Allrational numberscan be represented on a numbers line.

< The absolute value of a rational number is equal to its positive numeric value,

] c
< Fortwo rational numbers P’ and —;

d
(i) E:-E:}ad,:hc (Equivalent ) (ii) -E}:;-:}ad}bc (i} E<—:-::.~ad<bc

+ Arationalnumberisin standard fnrm ?fthe HCF of its numerator and denominatoris 1.
a | C
< Fortworational numbers = and E E + E = {J then E is called the additive inverse of E andvice versa.
#  The productof arational numher anditsreciprocalisalways 1.
< Arational number can be converted into decimal either by long division method or by writing an equivalent rational
number with the denominator as power of 10.
< Rational numbers can be expressed either as terminating or non-terminating repeating decimals.
+ Decimals which are non-terminating and non-repeating are called irrational numbers, #

1. MULTIPLE CHOICE QUESTIONS (MCQs):

Tick (¥ ) the correct options :
{a) Onlyrational number whose absolute valueis0,is:

(i} © (i) =1 {iii) +1 | {iv) =9
(b)  Additive inverse of =17 45

N =g £ L1

{i) 17 (i) 14 (it} —1a | {iv) —17

{c) Onlyrational number which is neither positive nor negative is:

(i) 0 (i) 1 {iii) 100 (] Noneofthese
() Thelargest rational numbersis: n
{iy 2" (i) 10" (i) (EJ (iv] nondeterminable

. Mathematics-7 ) 90 A"
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Wy i+ ¢

=3
(e} Multiplicative inverse of s is:

.18 o 1B ar T ; -7
{l] = {H) = {iii) g (iv) =
(f) E inthe standard form is:
169
(i) 2 (i 2 (i) 22 v 2
14 13 13 17
If i hen the value of
f=4) 6 _3p «thenthevalueo X is:
i) 7 (i) =7 {ii} 14 (iv) =14
(h) The example ofirrational numberis:
L 2 3
{i) - (i) 5 {Hii) o0 (lv) 0.1234564325624....
Represent the following on the numbers line:
-5 -3 —2 2 —3 3
a) — b) — [c} —and= d) —and=
( 5 {b) : J ( 5
Convert the following rational numbers in standard form:
—65 161 -135 55
) == (b) =— (e} —= [} ——
225 343 1000 3250
Find the absolute value of the following rational numbers:
- 5 (-6 ~ 4
W, =23 {:—+( J o) =3 (@) 3-2
4 7 B 9 124 3 5 5
In each of the following pairs of rational numbers, which is greater ?
ol 2= by =252 ) ~and™> @ 22
4 7 3" 3 11 -7 3 4
Arrange the following rational numbers in ascending order:
e ol 53] i, R £ =1 1 —3:3
j 222zl ) =, 2.2 o8 o) 222222 @ 2=202=22
348 8 6 14 10 7 35 3% 3673 8 2 2 55
Simplify
(a) j+[‘_4}+['_5] (b) L[‘_“J{'_?},,E_ o B2 T ]
7 7 7 5 Li4 5 15 17 51 2 3 4 46
Solve:
- =12 [-15 = 9 —i
B -0 (b) ——(—] § =g (d) ——[~]
17 13 26 26 \ 26 13 \13
| ) el )2 RN
Simplify: CPIETH T A b ST ) 5
. 7 -3 -2 =
. Dividethe sum of P and ry by the product of? and 2"
. What rational number should we multiply to == togettheproduct 24 ?
&
. Ifx= T andy=—" , findthevalue of 3x—4y.
Mathematics-7
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13. Find the value of x for the following: * %
6, 7 2.7 H_[—_s]_g Q
@ 7% Wk 573 tc) 7) s
14. Convertthe following rational numbers into decimals:
2 B 3 S
(a) m (b} 3 €) %0 {d) 2
15. Convertthe following decimals into rational numbers: B -
la) 0.025 (b} 3.15 (c) 25.5 (d}) 0.379
16. Simplify of the following:
(2) 4.23+3.79 (b) 237-325+1.23 (c] 0.78+0.67 (d) 3.786+37.86
17. W2=37+73 find 2.
q q
18. Evaluate the following:
(a) 2.3x%1.2 (b) 1.25+0.5

There are 100 students in a school. Each student is required to participate in an extracurricular activity.

. ) . 3 ) 1
The chaoices are art, cricket, basketball and swimming. 0 of students are in art, 0 2 in cricket and 17

play basketball. How many students are going to participate in swimming?

a Objective : Tomultiply two rational numbers by folding circular paper.
:ﬁv ity Materials Required :  Circular paper strip and sketch pen. 2 1
e Procedure . Letusfind the product of two rational numbers, say = and = .

- 4 2

Take circular paper strip and follow these steps::

Stepl : Foldthecrcularstripintotwo halves

|

| S ——— |

—

W

Step? : Foldthe stripagain.




Step3 : Unfoldthe strip and your will get the shape like this.

Fi

(
\

|

1

|

1

i
Ry et T

i

i

\

1

|

|

i

1

Stepd4 : Shadetwo partswith horizontal lines and fold the rest unshaded part.

1
Step5 : Now, fold the strip horizontally to divide the strip into two parts and shade it with vertical linesin
one out of two parts.
r{,
 —
—
————
o ——

Step6 : Unfold thestrip. You will find that 2 out of 8 parts are double shaded, Thisillustrates that the
double shaded region represents -E of the whaole strip.

T .

- S

v

N,
-"\-\_\_\__._'_,-F’

1

2
Conclusion : EN
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@ Multiplication of Fractions

Multiplying a Fraction by Whole Number
To multiply a fraction by whole number, we should remember;

Mumerator of the fraction x Whole number
Fraction x Whole Number =

Denominator of the fraction
We know that multiplicationis a repeated addition.

For example, 5,3.3,3_6

3 ¥R T 7
Here, = is added two times, so that we get =
; i fue. 8
Inthis case, we have multiplied proper fraction 5 with whaole number 2.
3

Suppose, we multiply improper fraction 3 with whole number 3. We get
3 3. 3 3 3+3+3 9
—UA=—b—F—=
2 2 2 2 2 p

Let us denote it with the help of picturesgiven below.

+ ! =_“3= <> ) C)
2 g 3
2 2
2
Similarly, we have 32%-3:?- 21 r _I
9
g 4=9 36 9
Aul= =7 :
5 5 5
753 7B 55
3

If we want to multiply a mixed fractiun with a whole number we first convert mixed fraction into an improper
fraction, then multiply.

For example: a X2EL T

R
4 4 4 4

Multiplication of a Fraction by a Fraction

What do you understand l:u.nfl of L ?ltmeans LR ;
2 4 2 4
P Mathematics-7
. gy g N X
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2 ‘D‘ Let us use square as 1 unit. Now, we divide it into 4 equal parts with the help of horizontal lines as shown here. One

¢

L

= ‘ partisshaded toshow 1
w 4

Again, we divide into two equal halves (parts) and shade the one half as shown here.

itshows 1 of £=1"_1=l
2 4 2=4 8

It means that dark shaded portionis 1 part of square,
8

Therefore, multiplication of two fractions can be written as:

Product of numerators
Product of denominators

Product of two fractions =

Multiplication of more than two Fractions

Square

Square

While multiplying three or more fractions, we convert each and every mixed fraction, if they are, into improper
fraction. After that, we multiply numerators of all the improper fractions with each others. We also multiply the

denominators of all the fractions with each other.
Finally, we divide the product of numerators by the product of denominators.

We must reduce the fraction so obtained into the lowest form and express the answer as a mixed fraction, if the

answerinanimproper fraction.

Example 5 : Simplify ,3 .2 .1 ,.2
3 b 2
Solution G 1 2
2=w—x]1]—x4B—
3 & 2
9 2 67 98
= M s O
3 7 &6 2
N =67x7 =469

3 Product of afraction does not change if the order ischanged.
2 Product of a fraction with 1 is the fraction itself,
3 Product of a fraction with zero (0} is always zero (0).

Fraction asan Operator "of "

Suppose, we express 1 asarectangle. Now, we divide it into three equal parts as shown in the figure.

Shade one partand representitas 1 .

3

1
—part
3l-"

Now, we divide 1 Tntntwnequalhalues.Thu&,l of 1 is represented by the darker shade as shown in the figure,

3 2 3

1.1
—of —part
2 EP

7 w0
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1 1x1 1 ‘.
Q.

L

It means l of 1 =1x-=—=_
i 2

A

Hence, we observe that “of” represents multiplication only.

Reciprocal of a Fraction

To get the reciprocal of a fraction, just turn fraction upside down. In other words, swap over the Numerator and
Denominator.

Examples : Fraction Reciprocal
% %

% %

% L2

19 17
17 AE
Every non-zero fraction when multiplied by its reciprocal (or multiplicative inverse), gives 1.

Examples : §KE=1,2x5=L and soon.,
78 99 '3 2

If you take the reciprocal of a reciprocal you end up back where you started.

8-‘\_\

Reciprocal Reciprocal

:'r The word "Reciprocal" comes from the Latin word reciprocus meaning returning.
Ifanumberisgreaterthan 1, thenitsreciprocalislessthan1.
. . . , 1
For example : 2isgreaterthan 1butits reciprocal 5 islessthan 1.

Ifanumberislessthanl (i.e., between 0and 1), thenits reciprocal is greater than 1.

v : . .
For example :E islessthan 1 butits reciprocal is greater than 1.

Example 6 : Findthe reciprocal of each of the following :
5 1 (5]
a) = b) 2= c) 3 g) —
(a) = (b) = (c) (d) =
x 2 5 7
Solution : (a) Reciprocal of 5 is %
| Lk
|b) Reciprocal of 3 O3 is 7
1
(c) Recipmcalofaisg,
(d) Reciprocal of 8§ is E.
11 6
-
Mathematics-7 41 \ -
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1. Findthe product of the following:
7 19

(a) 5x— (b) 2x- (c) EHE (d) 15x§ (e) Ex? (f) Z—4x3
2. Find the product of the following :
27 -7 6 21 5.7 2.3 1.2 8
oA ) [ ) 2l ) 5=x= y Fo e B =%l
@) Qxi (b) 1:-:}_ (c) 3:-:2 () 3 2 &) QH 16 " 45H9
3. Findthevalue ofthefollowing:
i Sati? @idA il wlsa
9 3 5 3 4 5 4 9 4 75 1% 3

1 1
The cost of 1 m of ribboniis ?E?E .Find the cost of 15 m of ribbon.
5. Avinashwalks ?% km in 4 hours, How much distance will be covered by himin 12 hours?

6. Acow grazesfor 2 hoursin afield and gives 2% litres of milk. Find the quantity of milk given by cow if it grazes
for 6 hours. '

@ Division of Fractions

Division of a Fractions by Whole Number
Todivide a fraction by whole number, we multiply the bottom number of fraction by whole number.
or

Fraction + Whole number = Fraction x Reciprocal of the whole number
1 1
Example 7 : Does 5 +3equal E ?

Solution We look at the pizzas below. ..

When half of pizza is divided into 3 equal parts, each person gets one sixth of awhole pizza, i.e., T = %
X
oy 1
A Half: Divided by 3: Answer; =
Similarly, l—d Eives 2 .l ori
5 x4 20 10

Division of a Fractions by another Fraction

We multiply first fraction by reciprocal of second fraction.
50, First fraction + Second fraction = First fraction x Reciprocal of second fraction.

Mathematics-7
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4 3Ixd4 12
¥e—= ==
1

Hence E*‘i E
‘44 4 4x1 4

2&524224)(14382
& n—

3 2 3 6 3x6 18 3 '3
In divisions having mixed numbers, convert the mixed numbersinto improper fractions and then solve.

and

7,3.22 .3 22 2_22x2_44
For example : 3-+== 22,2 0,2 I

5252535:-:3 15
16343x412

o T A

24 2 6 2x6 12
Division of a Whole Number by a Fraction

To perform this, we multiply whole number by the reciprocal of fraction.

Example 8 : Dividethe following:

.3 S sk
tﬂ] 15?; {b} 3—?1 {E] 573?

Solution : (a) 157§_ETEHE ,5_‘355‘_5“?5

5 1 3 1x3 3
a8
{b}g:? B:? B 4 Bx4 32

1?125155

Example 9 : Mohanty cuts 21 m long cloth into pieces of 3% m length each. How many pieces of the cloth

did heget ?

Solution . Lengthofthecloth = 21m

Length of each piece = 3; m

2‘11%3,1
2

n

So, number of pieces

21-.1-3
2

2ix2 42

= ; =T—E Hence, Mohanty got 6 pieces of cloth.

4
"’% { Exercise ¥

1

1. Findthe value of the following:

3. 1 5 BT 1311
—+= Z=+= —4+= e
(a) e (b) T (c) R (d) R
2. Dividethe following:
2 1 3 3
—+3 -5 —+4 4—+7
8 3 (b) 5 () 33 (d) 43
3. Dividethefollowing:
3 3 4 5
a) 11+~ 100+ — '} 5+3-— 14 +—
(a) 7 (b) P (] - (d} 5
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Thepruductnftwunumhersi514% .Ifone numberis 4% , find the other number.
Thecostofapenis ¥ 12% . How many pens can be purchased for T 204?

One box can hold ?% ke of Rajma dal. How many kilogram of Rajam dal can 18 such boxes hold?
The price of 11 footballsis T 535% . Find the price of 1 football.

1 1
E liter of mustard oil costsis T 27 5' How much would 8% liters of mustard oil cost?

bos, 3

Points o Remember ™ .

Afractionis a partef whole.
A fraction has two part - Numerator and Denominator.

Itcanbewrittenas:
Numerator
Denominator
Fraction can be classified into Proper fraction, Improper fraction, Mixed fraction, Unit fraction, Like fractions,

Unlike fraction etc,

Equivalent fractions are fractions that have same values as that of fraction.

To multiply a fraction by a whole number, we first multiply numerator of fraction with whole number, then divide it
by the denominator of the fraction.

To multiply a mixed fraction with a whale number, we first convert it into an improper fraction, then multiply.
Multiplication of two fractions can be written as ;

Fraction =

Product of Numerator
Product of Denominator

Product of a fraction with zero (0} is always zero (D).

Reciprocal of a fraction means swap over the Numerator and Denominator.

To divide a fraction by whole number, we multiply the bettom number of fraction by the whole number.
To perform division by a fraction, we multiply fraction by the reciprocal of second fraction.

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

MULTIPLE CHOICE QUESTIONS (MCQs):
Tick (') the correct options :

Froductof twofractions =

(a)  Which one of the followingis a proper fraction?

15 . - -
= i = ——
(i) T (it} = (i) (iv)
(b) Which one of the following is a unit fraction?
) (i) 59 iy 2 (iv) 2
7 17 18 14

&y
LET
&

N
e
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2 B -5
- : : —+—+= 37
(c) Whatisthefinaloutputof Z*70%2 ¢
s w ;) 19
) g6 T

(d)

(f)

What is the product of 2% and6 ?
iy 17

(lii) 16

{iii)

{if)

(iv)

109 _
== (iv)

22

15

us
77

Shikha reads g% page of abookin one hour. How many pages will she read in z% hours?

(i) 1722 (i) 1823

4 4

Onsimplifying 3+[§ Kl]_ we get
5 \2 8

R i O i .

(i) 12 (ii) =

Ifwe add 2& and 3%,weget

31
i) =
2
15
(iil) 2
L issame as
14
(i) 53

14

" 8
{iii) 41—3

By what number should we multiply B% toget 25%?

(iti)

(i) =2

{i)

{iv)

(ii)

{iv)

12E (iv)
4

g2
14

Mone of these

The cost of ?% kg of Jaggeryis 201%. At what price per kg Jaggery will be sold?

Kanchan covers 25 kmin 1 hour. How much distance she coversin 6 hours?

1 ; o w
Thecostof 2 = kg of tomatoes is T 70. How much will 43 kg tormatoes cost?

1722
7

109

11

%‘E litres cold drink is kept for distribution amaong 8 children. How much cold drink would one child get?

7
There are 56 studentsin aclass. Suppose = of them are boys. Find out the number of girls in the class.

. . 1 .
To publish a monthly school magazine, T IE are collected from each student. If the amount collected is

T 512 % , findthe number of students who contributed for this cause.

4
Kiran travelled 25~5- kmn by train, 13% kmbybusand 3% kmn by cycle. Find the total distance travelled by her.
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Find the perimeters of AABC and rectangle BCDE of the given figure. Whose perimeter is greater and by how
much?
y 3

\ 31 cm

\ B¢ 2 c

I| 1=—cm

lL_ E D

< a Objective ! To multiply twa fractions.
i ".'v "". Materials Required 20 small sized broad ice-cream sticks, glue, A4 size paper, green
: y sketch pen.

- Procedure :

Stepl: Take an Ad size paper horizontally.
Step 2 : Paste small sized broad ice-cream sticks on A4 sized paper with the help of glue. Look at the structure,

Step 3 : The first column is made up of horizontally pasted sticks shows % of total structure,

Ist column 2nd column 3rd column 4th column
Step 4 : Shade the top four sticks with green sketch pen.

These shaded sticks 5huwi of i structure.

4 1 4
Conclusion : So, you can ocbserve that s of 75 shows = th part of the complete structure |.e.,

Mathematics-7
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Decimals
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Decimals

Decimals belong to the category of numbers that consist of a whole number and a fractional part, with the two
components separated by a decimal point.

Examples: 18.64,8.2,0.223, etc.
The numbers having equal digits in the fractional part ( part after the decimal point) are the Like decimals.
Unlike decimals are the numbers having unequal digits in the fractional part.

Addition and Subtraction of Decimals

To add or subtract decimal numbers, both numbers should have equal digits after the decimal point i.e. they
should be like decimals.

To convert unlike decimal to like decimal, add zeros in the fractional part.
Examples: 18+ 1.568 = 18.000 + 01.568 = 19.568
45012 + 7.86432 = 45.01200 + 07.86432 = 52 87632
12.09-1.8903 = 12.0900 - 01.8303 = 10.1997

fm:)
@ Multiplication of Decimal Fractions

Moultiplication of a Decimals by 10, 100, 1000, ...

When we multiply a decimal by 10, the decimal point moves one place to the right and when we multiply a decimal
by 100, the decimal point moves two places to the right. Similarly, when we multiply a decimal by 100, the decimal
point moves three places to the right.

Example 1 :  Multiply the following:
(a) 9.47x%1000 (b) 94.234x100 (c) 78.25x10
Solution ¢ (a) 9.47=1000=9470(The decimal point shifts three places to the right)

(b) 94.234x100=9423.4(The decimal point shifts two places to the right)
(e} 78.25x=10=782.5(The decimal point shifts one placetothe right)

Exampie 2 ¢ The cost of 1 kg packet of detergent cake is T 52.75. What will be the cost of 100 packets, if
each packet weighs 1 kg ?
Solutions  :  [Itisveryclearthat we have to multiply 52.75 by 100 to find out the cost of 100 packets

Therefore, ¥52.75%100=3% 5275
Multiplication of a Decimal be a Whole Numbers
To multiply a decimal number by a whole numbers:
< lgnore the decimal point and multiply the digits.

< Place the decimal point in the answer so that it has the same number of decimal places as that of number
(decimal numbers)

Example 3 : Calculate 39.98%7
Solution - 39.98 2 decimal places in the number
®x 7
~ 279.86 2 decimal places in the answer
Do not forget to place the decimal point two places from the right-hand end of the answer.
Mathematics-7 47

.'”-.? Y = N 2 X 2etinw M EE \

833 237 as%{ 4 2T 55 b




l'.

ota L <

o ‘: .ﬁ
s Example 4 :
¢
- Solution
Example 5 :
Solution

Calculate 0.0005 x 8

0.0005

x 8

~0.0040 or 0.004

Calculate 47.4 x 45

47.4

%45

2370

1896x

Multiplication of a Decimal Number by Another Decimal Number

To multiply the two decimals :

< lgnore the decimal points and multiply the digits.

% Place a decimal point in the answer so that it has the same number of decimal places as the sum of decimal

placesinthe given numbers.

Example 6 :

Solution

Example 7 :

Solution

Calculate 0.8 x 0.9
0.8 <—— 1 decimal place
=09 < 1 decimal place
072 < 2 decimal places in the answer

Thus, 0.8 x 0.9 = 0.72. In this example, we have ignored the decimal points first and multiplied
8 by 9. Then, you have placed the decimal point at 2 places of decimal from right.

Multiply 114.2 by 2.14
114.2
x2.14
4568
1142x
2284%x
244388

Mathematics-7
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The decimal places in multiplicand [114 2)=1 ’Q
and decimal places in multiplier (2.14) = Q .
Sum of decimal places=2+1=3
Thus, we place a decimal point after 3 places from right-hand end.
Example 8 ¢ Multiply 18.81 by 1.11

Solution i 18.81 € - 2 decimal places
=1.11 & . 2 decimal places

1881

1881=

188 1xx
20.8791 < 4 decimal places

¢
\? _’l Exercise m

1. Multiply thefollowing:

(a) 7.95%10 (b) 1.45x%100 (¢} 1.53%1000 (d) 6.75%100

(e) 0.55x10 {f) 3.567x=1000 (g} 279.01x1000 (h] 287.33x10
2. Findthe product of the following :

(a) 0.874x401 (b) 3.5x40 (c) 0.96x91 {d) 3.3x9

(e] 9.28x17 (f) 745.20%=37 {g] 532.2x49 (h) 8.9x2.75
3. Findthe product of the following :

[a) 0.429x335 {b) 15.78x1.1 (c) 3.05x1.29 (d) 279.7x2.14

(e) 45.7x3.36 (f) 19.13x7.3 {g) 0.75x1.25 {h) 1.35x0.123

4. Nayancantravel at 54.67 km per hour by his car. How far can he travelin 3 hours ?
5. Findthe areaofasquare of sides 17.90 meach. [Hint : Area of square =side x side]

O Division of Decimals

When we have learnt the techniques to multiply two decimals. Now, we shall learn about division of two decimals.

Division of a Decimal by 10, 100, 1004, .......

We have divide a decimal by 10, 100 or 1000, the decimal point in the answer shifts accordingly to the left side by 1,

2 or 3 places respectively.

Example 9 : Divide 7578.9 by 1000

Solution :  Numberofzerosinthe divisor {1000) is 3. So, the decimal point will move three places to the left.
7578.9+1000=7.5789

Example 10 : Divide 27.89 by 100

Solution :  Thedecimal point will shift to 2 places to the |eft.
27.89+100=0.2789

Division of a Decimal by a Whole Number or a Decimal Fraction

% Movethe decimal pointinthe divisor to the right until it changes into a whole number.

< Move the decimal point in the dividend to the right by the same number of places as the decimal point was

moved to make the divisor a whole number,
Mathematics-7 49 -
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“‘ % Divide the new dividend by the new divisor.

< decimal point accordingly in the quotient so obtained.
Example 11 : Calculate4.2625+0.05

< After division, count the number of decimal places in the new dividend from right handed and place the

Solution : Number of decimal places in divisor is 2. We make divisor a whole number. Now, shift the

decimal point 2 places to the right in the dividend. So, new dividend is 426.25.
5/426.25.85.25
=40

Thus, 4.2625 + 0,05 = 85.25

Example 12 : Divide 72.5 by 29
Solution 1 29/72.5.2.5
~s8.
145
— 145
X Thus, 72.5+29=25

Inthe above example, we counted the number of decimal placed in the new dividend and placed the decimal point

accordingly in the quotient so obtained.

‘% l Exercise m

1. Calculate the following:

{a) 17.28+100 (b} 9.26+10 (c) 5.685+1000 (d) 75.399+1000
2. Dividethe following:

{a) 0.14+0.7 {b) 0.12+1.2 {c) 1.44 +0.8

(d] 1.5813+2.51 {e) 109326+2.74 (] 112256

3. Theproductoftwodecimalsis 5832.8222. If one decimalis 427.94, find the aother.
4. Calculatethearea of a rectangle whose breadthis 2.5 cmand lengthis 0.38 cm.
(Hint : Area of rectangle = length = breadth)
5. Anelectricianearns¥ 75.25 per hour. If he worked 200 hours this month, how much did he earn ?

O Different Units and their Conversion

We use several methods to measure quantities in our day-to-day life. We mainly use metre (or kilometre), gram (or

kilogram), millilitre (or litre), paise (or rupees) etc., to make our measurement easy.
We use metric system to measure length, mass and capacity.

To convert from bigger unit to smaller unit, we multiply by 10, 100 or 1000 and to convert from smaller unit to

blgger unit, we divide by 10, 100 or 1000 as the case may be.
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w Wespellouttheabbreviation as: ‘Q ’
= kg means kilogram ki means kilolitre ? &.
gmeansgram Imeans litre <>
krm means kilometre i means millilitre
m means metre crimeans centimetre
Example 13 : Convert the following:
(a) 7kgintograms (b) 500cminto metres (c} 12 kmintometres
({d) 3mintocentimetres (e} ¥ 36rupeesinto paise
Solution : (@) 7kg=7=1000g=7000g(Since, 1kg=1000g)
(b) 500ecm= 300 m=5m(Since, 100cm=1m)

100
() 12km=12x1000m=12000m (Since, 1 km=1000m)
(d) 3m=3x100cm=300cm (Since, 1m=100cm)
(e) T36=36x100paise=3600paise (Since, T 1=100paise and ¥ isan abbreviation for Rupess)

(f) 500 paise:f%:?ﬁﬁince,’f 1=100 paise and ¥ is an abbreviation for Rupees)

Example 14 : Convertthe following:

(a) 4km 600 minto m (b) 61500 mlinto mi
Solution : (@) 4km600m =4 x 1000+ 600 m
=4000 m+ 600 m =4600m
(b) 61500 m/ = 6 x 1000 m/ + 500 m/

= 6000 m/ + 500 m/ = 6500 m/

‘? ’l Exercise w

1. Fillinthe blanks.

{a) 71 = ml (b) 25km = m
{c) 3.5kg = E (d) 2900g = kg
(e} 5kl = / (f) 2945g = kg
(g) 7.25ml = / {h) 200em= m

2. A bookbinder requires 1.7 m of thread to bind a book. How many such books can be binded from a bundle of
thread of 44.2 minlength ?

3. 5590.35 kg wheat is distributed among 45 persons. How much wheat did each personget ?
87 cartons of toys weigh 3936.75 kg. Find the weight of 100 such cartons of toys.

5. The thickness of one calculator is 1.2 cm. Find the thickness of 89 calculators altogether. Also convert the unit
of result so obtained into metre (m).

F

Points to Remem bf}'

. 3

The word "Decimal” comes from Latin word decima which means tenth part,

Decimals are based on 10and contain a decimal point.

A decimal number always represents Whole number part and Decimal part, separated by a decimal point.

We can add and subtract like decimals; but unlike decimals cannot be added and subtracted.

< Unlike decimals can be added and subtracted only after their conversioninto like decimals.

& When wemultiply adecimal by 10, 100, 1000, ... the decimal point shiftsto 1, 2, 3....... places tathe right side.

< We ignore the decimal point while multiplying the decimal number with whale number, and place the decimal
paintin the answer sothatit hassame number of decimal places as that of decimal number.
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&  When we divide a decimal by 10, 100, 1000... the decimal point In the answer shifts accordingly to the left side by 1,

pLSIE= FRUCe place respectively.

To divide a decimal number by another decimal fraction, make the divisor awhole number, and in dividend shift the
decimal point to the right by as many places as the number of decimal places in the divisor. Now, divide new
dividend by the whole number.

In our daily life, we use units such as metre, gram, millilitre and convert them into their corresponding bigger or

smaller units. ,

MULTIPLE CHOICE QUESTIONS (MCQs):

Tick (v¥') the correct options :
(a) Which one is the value of 0.89 x 100 ?

(i) 980 (i) 89
(ili) 8.9 {iv] 0.089
(b) How many gramsare 37 kg 28g?
{1} 37280 grams (i} 3728 grams
(it} 37028 grams (lv] MNone of these
{e) Which of the following is the result of 2.93 + 17.1 + 15.002 ?
(1) 34.023 (i) 37.302
(ili) 33.023 (iv) 35032
(d) If we multiply a decimal fraction by 1000, how many places to the right a decimal point move ?
iy 2 (i) 1
(iii) 3 {iv) 4
(e) The sum of two decimals is 79.37. If one of them is 37.542, then the other Is
(i} 40.582 (n) 41.727
{ili) 41.828 (iv] 40.826
(fl One set of spoon and bowl costs ¥ 36.75. How much would 15 such sets cost ?
(ij ¥550.22 (i) ¥551.25
(illy %505.25 {iv) ¥ 55.125
(g) Kitty saves T 34.50 per month (30 days). How much will she save for 18 days ?
() T225 (i) T18.75
(i) ¥20.7 (v) ¥22.25

A photocopy costs T1.2 per sheet. If a shopkeeper makes 12000 copies, what is their cost ?
Afruitvendor sells 48.6 fruits every 15 minutes. How much fruits will he sellin 2 hours ?

Ambuj wants to buy the following items : A DVD player for ¥ 1597.50, a DVD holder for ¥ 75.25 and a personal
stereo for T 1090.35. How much extra money is required to purchase all these items, if he has only 7 1550 in
his wallet ?

Anold man gets retirement pension of T 247050 for 6 months. How much will he get for 2 month ?
Find the area of arectangle whose breadth is 4.65 mand lengthis 10.38m ?
If 30 drums of water weigh 2176.5 kg, find the weight of 1 drum of water,
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week,

9. |IfPatraearn? 26866.5 per month (i.e., 30 days), how much willhe earnin 9 days ?

o 4 L = —

S

8. A household requ-ires 2.94 liters of kerosene oil per day for cooking purpose. How much oil is used in one *

10. Ascooterdrivercovers 46.8 kmin 1.6 liter of petrol, How much distance will it coverin one litre of petrol ?

1. Ifoneinch=2.54em,then 1yard=..... metres.
2. Aflagpole of 20 m casts ashadow of 5 m. If another flagpoleis only 12 m high, what is the length of

its shadow?

1C-ab Objective
tivity .

Procedure :

and many more....
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Materials Required

: To multiply twe decimals

White chart paper, scissors, black sketch pen, yellow sketch pen,

greensketch pen,

Step1: Takeawhitecoloured chart paper. Cutitinsguared shape.

Step 3 : Shade the first 6 rows with yellow sketch colour

Step 4 : Shade the first 3 columns with green sketch colour.

Following the similar method, you could find the product
(i) 0.7x0.2 {ii) 0.9x0.3

(iii) 0.5=0.8

+ %

A

Count the boxes which are dark shaded and common in both,

s

; . 18
You will see 18 such boxes out of 100 boxesi.e., o0 =0.18.Hence 0.6x0.3=0.18

(4

Step 2 : Draw grids with black sketch pen in 10 equals rows and 10 equal columns as shown above. Thus it makes
100 squares of equal length and breadth. Suppose we want to find the product of 0.6 and 0.3 i.e., 0.6 % 0.3

2’792 1548
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Exponents or Powers
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In our daily life we come across many large numbers. For example, like the velocity of light is 300, 000, 000 m/s,
mass of the earthis 5,970, 000, 000, 000, 000, 000, 000, 000 kg, the distance of Sun from the Earth is 150, 000, 000.
It is difficult to read these numbers in above form. But which we write them as the velocity a light is 3 x10" m/s,
mass of the earth is 597 x 10™ kg it becomes easy to read.

We have written above the short form of large numbers using exponent. In this chapter, we shall learn about
exponent and its laws.

€3 Exponents

§
We use exponent to write large numbers intheir short form or exponential form.

Let ussee, 100,000 =10x10x%10x10x10=10"

Here 10° has written for 10 x10 *10 x10 x10 . In 10°, 10 is called the base, 5 is the exponent and 100, 000 is the
exponential value. However the base can be any numbers also.

For example, 243 =3 x 3 x 3 x 3 x 3 is written as in exponential form as 3°. In 37, 3 is base and 5 is the exponent or
power. 58786=5x 10000+ 8= 1000+7x 100+ 8% 10+6. We can writeitas5x10+8x 10+ 7x10'+8x 10 +6. The
base of exponential form of exponential value can be negative also. Forexample,

(a) (=2)x(-2)x(-2) =(-2)'=-8

(b) (=2)x{=2)x(-2)x(-2)=(-2)'=16

(DD o
e} | ==l —=|n|==]a|-Z]&|—=]=| —]| =——
5 5 5 5 5 5 3125
Letus consider for example,

axa=g ;  Wereaditasaraised tothe powerof 2.
m=xm=xm=m : Wereaditasmraised to the powerof 3.
axaxbxbxb=a'b® ; Wereaditasao raised tothe power of 2 and b raised to the power of 3.

Example 1 : Express125asapower 05.
Solution : Wewritel25as
125=5%x5%5
Hence, we can say that
125=5".
Example 2 : Whichone ofthe followingis greater.
(a) 2'ord’ (b) (-3} or(-4)'
Solution : (a) Wewrite2'as
2'=2x2x2%2=16
and4’'as 4'=4x4=16

Both numbers are equal.
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Example 3 :

Solution

Example 4 :

Solution

Example 5 :

Solution

Example 6 :

Solution

WE write (-3) 'as ’Q .
(-3)" = (-3)x(-3)x(-3x(-3) = 81 @ o
We write (—4) as

(—4)'=(—4) x(~4) x(~4) = -64

Itisclearthat, (-3)'>(-4)",

Find the exponential value of the following :

(a)
(a)
(b)
(c)
(d)

m'n’ (b) n’'m’ (¢} m'n (d) n'm’
m'n'=mxmxnxnxn
nm'=nxnxnxmxm
mn'=mxmxmxnaxn

n'm'=s nxnxmxm»xm

Express the following numbers as a product of powers of prime factors :

(a)
(a)
(b)
{c)
(d)

32 (b) 3125 (c) 729 (d) -1331
32=2x2x2x2%x2=2"

3125=5x5x5x5x5 =5

729=3x3x3x3x3x3 =3"

-1331=(-11) x{~11) x(~11) =(-11)’

Express the following numbers as product of powers of prime factors:

(a)

(a) 1800

(b)

1800  (b)25000

?2x2%2%x3IxIx5Ex5

23x3!x.5]
2x2x2 x5 x5 x5 x5 x5
= 2'x5"

25000

Simplify the following :

(a)
(d)
(a)
(b)
(€)

(d)

(e)

d

N 2 X o' ipm L =

o (b) 100 (c) (-1)
5 %3’ () (=2)'x(=10)’
1= 1x1x1x1x]x1x1x1x1%] =1
100'=100
(=1)" =(=1) % (~1) 3¢ (1) (1) % (1)

=-1
5x3'= 5x5x3x3x3

= 25x%27 = 675
(=2)'x(~10)" = (~2) x(=2) x(~2) x(~10) x(~10) x(~10)

= (~8)x(-1000) =8000
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1. Findthevalue of each of the following:
fa) 2° (b) 3 (c) §°
(d) 4° e) 3° ) =7y
2. Write the base and exponent (power) of the following:
(a) (5) (b) (=5) (e} ="

(d) ty) () m' (f) (-100)’
3. Write the following in exponential form:
fa) yxyxy (b) 9%9x9x9x9 (c) axa
(d) TxTxT7x3I=3 (Bl nxnxnxm»xm [f) xxxxxxyxywzxyz
4.  Whichisgreater inthe following pairs:
(a) 1'or9’ (b) 3°or6’ (c) 10"org”
(d) (-2)or5’ (e) (-1)"or(10)' (f) {7V or(3y
5. Write the following numbers as a product of power of prime factor:
{a) 75 (b) 2000 {c) 625
(d) 405 le) 3600 ifi 675
6. Simplify the following:
(a) 3x10’ (b) 3x4° (c) 54
(d) 2°x6° (e} 3%5° (f) 4x5"
7. Simplify the following:
{aJ (~5)"%(~2) (b) (~1)"x(-4) (e) (=2)x(-1)"
2°%5 (a) 3'x5° (f) 2%4°

( ) Law of Exponents

Laws of exponents are learnt through observation method. These laws are as follows.
1. Multiplying power with the same base
When the base of numbers are same. The exponentsare to be added.
(a) Letuscalculate,3'x3'= (3x3)x(3Ix3x3)
= 3x3x3x%3x3 =3"=3"
Here, the basein 3°and 2’ are same and the sum of exponentsis 243 =5,
(b) mi=m'=(mxm)={m=xmxmxm=xm)
= mxmxmxmxmxmxm
=m ie,nr”
(c) (—4)x(-4)'= (~4x—4x—4)x (-4 x-4)
(~8) %(—4) x(—4) x(~4) % (4)

I

= —4%ie.(-4)"
Hence, ErRg =g

6x6 =g

10"=10° = 10" andsoon.

Therefore then, we can establish that for a non-zero integer p when g and rare whole numbers.
p'xp=p"
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« Powerofapower

Some patterns with power of a power like (2'), (37}, (4°), we simplify these as follows.
[a] {25}7 = 2.! " 2! = 2!* 1

=2"=2"

[b‘} {3{-‘}1 = 32 » 32 " 32‘: 3?:3J+i‘-?+2
- 3!2 3:.':11

(c) (@) =4"%xa"x4"=4""
:4ﬁ= 4

From cbserving the above examples, we can establish the result in the form of another law as :
Law 1: If pis any integer (p+ 0) and g and r are two natural number, then

(p") =p" =p"
Example 7 : Simplify the following as a single exponent.
(a) (2} (b) [(=20)7 (e) (5" (d) (37} (e} (107)"
Solution : {a) (27)'=2"=2"

(b) [(=20))’=(-20)""=(-20)"
{:] {51}31: = G730 _ gfio

{d} {351a=35-¢4=3m

{E’] {1ﬂl|}}1.|] - 1{)1‘]!13 = 1&!{0

Examples 8 : Findthatwhich oneisgreater:(2’)'or (2')x4
Solution . Weknowthat (2°)° = 2™=2"=4096

(2)x4 = 2'x4=8x4=32
itisclearthat{2')'>(2")x 4

2. Dividing powers with the same base

Let us simplify 2° = 2°

9% 19t = 2RI w D
2Rgu
=2je, 2"
Thus, 2°+2'=2"
Here, the base of 2" and 2" are same. Therefore, 2+ 2’ =
Similarly 7°+ 7°

2+

Let m be a non-zero integer (m = 0), then find the value of m" = m’.

PR MEMEMEM=m*m

we know that, m" +m’ = =m" i.e., m*
M
MNow, Let us see some examples :
10"+ 10" = 10" = 10°
glﬂ e 93 - ng = ET
plep=pT=p’
Law - 2:  If Pis any non-zero integer and g and r are whole numbers such thatg>r.
g
Then, p'+p = . p*

r
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*.. & t” Multiplying Powers with the Same Exponents

Now, we will learn to multiply the terms having some exponent but different base. For example :
a) 3'x5 = (3x3x3)x(5x5x%5)
= (3x5)x(3x5)x(3x5)
= 15%15x 15
= 157j.e, (3x5)
(b) 4'%x3 = (4x4x4x4x4)x(3x3x3Ix3x3)
= (4%3) % (4%3)x(4x3)x(4x3)x(4x3)
= 12%x1Zx12%x]12%12
= 12°ie., (4 x 3)°

(c) m xn = (mxmxm)x(nxnxn)

i

= (mxn)x(mxn)x(m=xn)

(m=n) ie., (mn)
From observing above examples we can establish the result as a law that. If p and g are two non-zero (p+ 0, g+ 0)
integersand ris any whole number, then

p*q =(pq) [pxq = pql

*:':5 Dividing Powers with the Same Exponents

When dividing powers having same exponents, we simplify them as following.

3 3x3x3x3x3 3 3 3 3 3

2° 2x2x2x2x2 2 2 2 2 2 [2Y%
(a) -—-xxxz-a

bl 4 _4x4x4x4x4x4x4 4 4 4 4 4 4 4 (4Y
(b) —= = e R o K R =
5 Sx5x5x5x5x5x5 5 5 5 5 §5 5 5 \§

3
(€) £ .pxpxe PxEx£=[£J

g 4qxg*q q 4 g9 \q

From observing the above examples, we establish a law that if p and g are two non-zero integers and ris a whole

number, then : '
pr":" qr—-' _r:{E]
q q

(@) Numbers with Exponent Zero
{ 4

We observe some following examples in which numerator and denominator having same exponent and base. For

examples.
[a} 2!‘:_2'.‘-: 212!2!2.‘!’.2=1
2xIx2xIn
or, 2" e 2°

Thus, we know that, 2°=1
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;;_,_. - Let us observe the other examples: ’Q
(b) 5'+5 = 5§ ? o
=5=1
€y 7+ =71
= =1

From observing above examples, we reach at conclusion that p”’=1forall p+#0.
Now, summaries the above laws of exponents.

(a) p'xp'=p™ (b) (p")=(p)"
(c) p'+p'=p" (whereg>r) (d) p'.g=(pq)

0 2]

Example 9 : Write the followingin the exponential form.

(a) 20x20%20x20%20 (b) 32x81x12
Solution : (a) Wehave 20x20x20%x20x%20 = (20)
= (4x5)°

= 4'2?:55 =2mx53
(2%2%2%2x2)x(3x3x3%3)x(2x2%3)
(2%2%x2x2x2x2%2)(3x3x3x3x3)

(b) Wehave32x81x12

1]

= %3
Example 10 :  Simplify and write in the exponential form.
(a) 4'=p'=7p' (B) [(37)° x 15°]+ 5’
(c) 15°+3' (d) (3°%10°% 25) + (5" % 67)
Solution (a) A'xp'x7p’ = A'xp’xTxp
= 4‘x?xp3xp“

= 64AxTxp™ = ?xzﬁxp’
(b) [(3')'%x157+5" = [(3')x(3x5)]+5
[3“’:-:3"::5“]%5‘

= 31&5,;55 2315:‘51
(e} 15°+3" = (3x5)+3"
3 x5
=
_ 3 5
TR

= me55= 31“55
(d) (3°x10°%25)+(5 =6)
= [3'x(2x5)"x5") + [5"x (2x3)]
= [3"%2"%5"x57) £ [5'%2"%3"]
- {35}‘_25:‘55&}%[5?“25!35]
- 35125 - 5? B

253':353:5?-
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Simplify and express in exponential form:

2x3"'x2° TN S ——"
b x5+
) 2222 (b) [{5') %55
(d) (3°+4")+7" (&) [L’a]x'p*
p
53 4 plﬂ
o i 3 —
8) e m #x( %)

Using law of exponents, simplify in exponential form ;
(a) 5'x5'x5’ (b) (=3)"x(-3)°

(d) (5% (e) 10"x10'

(8) m'xn’ () (3723%)%3°

Write the following as a product of prime factors in exponential form:

(a) 432x48 (b) 6000

(d) 512x300 (e) 2187x%625

Simplify the following :

(a) (25 = 5° (b] 6 x10° =125
7 x4 5% x3°

Justify and write true or false :

(a) 10x10"=10" (b) 3'<4’

(d) 5'=(5000)' (e} 10° > 50000

Find the value of x in each of the following :

(a) 2"=256 (b) 2¥+27=2"

[d) 2% (-5)" = (-10)

(‘?) Decimal Number System

Indecimal number system we write a number in the expanded form. For example,

579876 =5x 100000 + 7 % 10000 +9x 1000+ 8 x 100+ 7 x10+6
W can write the expanded form in exponential form as
=5x10°+7x10'+9x10"+8x 10"+ 7x10" +6x 10"

93 xaE xba
Fxa'xb
(f) (2'%2)°

{C:i ﬂ:xps
(fl (27«4
(i) 8=+8

() 729x81

{E} 3? KE].K?
all:'x?ﬁ

{c) x4 =28

{C]' g i 5|;-

We have written the expanded form in product 10, whichis in descending orderasie., 5,4,3,2,1,0.

(‘?) Expressing Large Number in the Standard Form

=593x10" kg
=59.3x10" kg
=593x10" kg

It becomes easy to read after converting large numberin exponential form.

B = R
*

_ag5"n -;‘

n

| ( + IL'* I.:'I

In the beginning of this chapter, we have discussed that we use exponential form of the large numbers to read
them conveniently. For example, the mass of earth is 5930,000,000,000,000,000,000,000 kg . It is not convenient
toreadit. Its exponential formis given

Mathematics-7
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Similarly we canconvert the mass of Uranus. ’0
= 86,800,000,000,000,000,000,000,000 kg Q .
=8.68x 10" kg.
Speed oflight is
= 300,000,000 m/s
=3x10"m/s.
We have expressed the numbers above in standard form. A number can be expressed as decimal number between
1and 10.0iscalled its standard form.

¢
‘? l Exercise W

1. Expressthe following numbersin the expanded form:

»

%

(a) 934657 (b) 80080807 {c) 3210312 (d) 70018
2. Write the number, their expanded term are given below.

{a) 7x10°+5x10’+3x10° (b) 5%x10°+7x10°+8x 10 +9x 10’

(c) 4x10°+3x10"+5x10' (d) 7x10°+6x10"+5x10'+5x 10’
3. Expressthe following numbers instandard form :

{a) 90000000 (b] 4156900000 (c} 590789 (d) 590658

4. ‘Write the following instandard form::
{a) Speedoflightinvacuumis300,000,000m.
(b) Diameteroftheearthis1,27,56,00m.
i) Ouruniverseisestimated to be about 12,000,000,000 years old,
(d) The population of India was approximately 1,027,000,000 in April 2001.
{e) Thedistance between the earth and the moonis 384,000,000 m.
(f} Diameterofsunis1,400,000,000m.

L
Points to Rememb?’
’ .

Inx",xis called the base and mis called the power or exponent or the index.
¥"= yxxux.....mtimes, where xis arational number and mis a positive integer.
x"isread as x raised to the power of m, where xis called the base and m is called the exponents or power orindex.

< Ifxand yare rational numbers and mand r are positive integers, then,

]'I"! xrl - xml-l
H"'.:_ xrl i xr“ il
[x’“ JI" = XI'HF
Xxy = ()"

- 5
Fy = B

X

X = 1, wherex=0
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MULTIPLE CHOICE QUESTIONS (MCQs):
Tick{v") the correct options:
(a] Thenumbers, whose expanded formis 7x10° +5x10°+ 9% 10" is

(h)

(c)

(d)

(f)

(e)

(h)

i) o

(iif) x*
. 2'xg .
(I} Express e in exponential form

1

I

(1) i3

(iii) 2'x3
Find the value of the each of the following :
(a) 2 (b) 4°
(d) 6 (e) 3
Write the base and exponent (power)of the following :
(a) (7y (b) (-12)*
(d) (m)’ (e (101}

(1} 7050%

(iii) 7005050

The expanded form of 204305 is

(i) 2%10°+4x10"+3x10"+5x10"
(lii) 2x10°+4x10"+3%10'+5%10°
1.234x10’is the exponential form of
(1) 1234000

(iil) 12340000000

(1} 705009
(iv) 75080

(1) 2x10°+4x10'+3x10°+5x10"
(iv) 2x10°+4x10"+3x10° +5x10"

(lij 12340000
(iv) 0.0001234

If x and o are positive integers such that ¥” = 49, then a " equalsto

(1) 49

(iii) 128
a'+a’'=a""when

(i) x>0

(iii) x>y

Thevalueof 14641+ 11"is
(il 11

i) 121
(4°+8")+ 3 equalsto

() 4

liii} 2

3
(%) when expressed as a single exponent is

8 -;:Jz‘f"
95" 277 %

.‘Lﬁ

At

s

o2
(it) g
(iv) B4

(i) y>0
(iv) y>x

(i) 111
(lv) 1212

(li}y 2

(iv) =

|:|l} xﬂi
liv) =

(i)

(iv)

e ARVER N ETT

e} 5
f =7

(c) (xy)
(]
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Write following in exponential form: ?

- %
[a) mxmxm (B) (=1)=(-1)x(=1)={-1) ’
[c) 3x3x3%x3%x3 (d) 2x2x2xmxn
(&) 5x5x5%7x7 (f] mxmxmxnxnxpxpxp
5. Whichislesserinthe following pairs:
(a) 3%and5* (b} 2°and4’
c) (-2)and(-3)’ (d) 27and7’
() 4°and5* (f) (-1)and(-1)’
6. 'Writethefollowing numbers as a product of powers of prime factor:
(a) 540 (b) 6125 (c) 2400 (d) 648
7. Simplify the following :
(a) 5x10° (b) 35 () (=1)"x(-4)
(d) (~8)"x(-a)™ () m’xm’xm’ i X"
8. Usinglaw of exponents and simplifyin exponential form:
(a) [(27)'%37]x5’ (b) (2"£2")x2"
(c) (3'%x5 %25)+(5 x3)) (d) [S)'=x157)+5
9. Justify and write true or false :
fa) 1"x1"=(=1)’ (b} 10°<2®
fc) 5'x2°>2'x2" (d) 11"x11'>675
10. Findthevalue of y each of the following :
(a) 3'=243 (b) 5 7=5"4+3x5
() 2'=64 (d) 3':3"=3%"
11. Expressthe following numbers in expanded form::
(a) 507345 (b) 5000785 (c) 495781 (d} 679001
12. Write the following numbers whose expanded form are given below :
(a) 5%10 +8x10"+3x10°+2x10"+1x 10° (b) 4 %x10"+6%10"+9%10"x4x% 10"

13. Express the following in standard form:
(a) 7,00,00,000
{b) 3,16,78,00,000
lc] Theearthhas1,353,000,000 cubickm of sea water.

oo
—

- Mathematics-7

: I“" l? “ "" 4 ? . I"“--‘- J::J-:n
1 JF = ‘!x “:ﬁ J'. ’ Sy ? +




To understand exponents (power) by folding paper.

Materials Required : Squared paper, pencil, etc.
Procedure : Letustake exponentsof2,ie.,2',2',2°,2', 2, ............ We represent the exponent by crease of folding.

Step 1 : Take the squared paper as shown in fig (i},

Fig. (i) Fig. (iii)
This squared paper has no fold. So, The squared paper has one fold. So,
no any crease. Itrepresents 2 =1, onecrease. |trepresents2 = 2.
Step 2: Fold the squared paperinto Step3: Now, fold the sguared
two halves making a paper into two halves
vertical crease as shown in making a horizontal crease
fig. (il). Then, unfold the asshown infig. (iv)

paper as shown in fig. (i),

Fig. (iv)




S

Fig. (v)
The sguared paper now has two folds as shown in
fig. (v). S0, two crease. It represents 2 = 4.

Stepd: In the same manner, make horizontal
creases with the help of three folds and
vertical creases with the help of four folds
as shown in fig. (vi}) and fig. (vii)
respectively.

Fig. {vii)

Infig. (vii), number of fold ar crease = 4;
Mumber of parts=16
%0,2'=16

Conclusion: We can understand the exponents or
powers as

2'=1
2'=2
2'=4
2'=8
Fig. (vi) 4°=16andsoon.

In Fig. {vi), number of folds ar crease = 3; Number of
parts=8,50,2 =8, 4
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(Based on Chapters 1 to 5)
A.  Multiple Choice Questions (MCQs).
Tick (¥') the correct option.
1. By how much does — 4 exceed -117? :
M -7 57 T ii)-15 T v -2 T3
2.  The product of two lntegers with opposite sign will carry _
(i) —sign ) (i) +sign rﬁ [m:l anyofthese P;;. liv) thESignafgreatErrj‘
39 1 number
3. The ascending order o 2'3 andi is
123 . 133 R 23 R
0 337 e yes  Tamzyr LW gas a
39
4.  The fraction egquivalent to ;ﬁ is
a_c
5. If E}H . then
(i) ab>cd ”';, (i) cd>ab 7 (i) ad > b T, (iv) ad<bc F’:_,
6. Thesumnftwnrat‘mnalnumhersi_t.?.Ifaneﬂfthenumhersis.%,thenthenthernumheris
) 16 16 7 iy 2 -1 ~
0 3 Ca 6 = L i) 5 Ta W = L
7. Thevalue of 2 x0.2 x0.02 x 0.002 is equal to
i) 16 ?" (i) 0.00016 £, (i) 0.016 ""  (v) 0.000016 r >
8 12015kmis Equattn
(i) 1211<m15l}[lrn ,J (i) 12km 150m °© A[lrl] 12km15em {w} 12km15m P:‘,
9. [:?E] is equal to
w0 P =T P a5 g ST Py
@ = i) 5 _a i) 5 ST E: a
10. 5 x5'+5"isequal to 5oy
v R P"’ ® Wy F'_ e al"'t V-' ' F_
(i) 5 ‘_“-{il:l 5 Neod (iiiy 5 - (iv) = L3
B.  Fill in the blanks of the following :
1.  Thesum oftwonumbersiss, Ifone numberis g- ,then other numberis :
2.  Todivide afraction by another fraction, we multiply the dividend by the of divisor.
3. Arationalnumberissaidtobeinits form, ifthe HCF of its numerator and denominatoris 1.
4.  Thestandard unit of measuring capacity is
5. Zerodivided by anintegerisalways
Mathematics-7
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10.

fraction is a combination of whole number and proper fraction.
The word ‘decimal’ comes from Latin word which meanstenth part.
fraction has numerator less than denominator.
Decirmals which are non-terminating and non-repeating are called

are combined sets of negative numbers and whole numbers.

Write 'T' for true statement and 'F' for false statement :

1.

2.

10.

Subtraction of 1 from any integer gives its successor. T ‘.
The set of all fractions is called the set of rational numbers, and is represented by the P:‘
symbaol Q.
Arational number can only be expressed as the terminating decimal. ‘V ,J
21.5x5.4is same as 0.54 x 215. TS
[Sa:l-: = 5!' F:‘
15isarational number. -
E + [ i} = - E ?Fl b
B L8 2 -
. A 5 [
5+ 3— isequalto = . .
7' as 7 L
When we multiply a decimal by 10, 100, 1000 ......... the decimal points shiftsto 2,34 ......., P:;
places to the right side.
(3°%10°x25)+(5"%x 6"} =1 V,.d
Mathematics-7
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Algebraic Expression

LA R L L LA L L AL R Ll Pl L Rl R L bl Rl Ll bl L L]

In Class VI, we have learnt about the basic concepts on algebraic expression. A symbol having a fixed numeric value
is called a constant and a symbol which takes various numerical values is called a variable. A combination of
constants and variables connected by the signs of addition, subtraction, multiplication and division is called an
algebraic expression. In this chapter, we shall learn more about algebraic expression its terms, constants,
coefficients etc. Then, we shall learn to apply operations on algebraic expressions, linear equations and solve
some practical problems using these operations.

("%’"’ Algebraic Expressions
-

Tounderstand algebraic expression we need to know about constant and variables, 2

Constant : A quantity having a fixed numeric value is called constant. Forexample: 1, 15,6, n’ 4; .

Variable : A quantity which can have different numerical valuesis called variable or literal, We use small letters a, b,
c,p,q,r,m,n,xYy,z..etc. todenote variables.

“?‘) Types of Algebraic Expressions

A collection of constants and literals (variables) connected by one or more fundamental operations (+, —, %, +) is
called an algebraic expression,

In algebraic expression different parts are connected by signs. These parts are called terms.

The algebraic expressions containing only one term is called simple algebraic expression. While a compound
algebraic expression contains two or more than two terms.

Monomial ; An algebraic expression containing only one term is called a monomial.

Binomial: An algebraic expression containing two terms is called a binomial.

Trinomial : An algebraic expression containing three terms is called a trinomial,

Polynomial : An algebraic expression containing two or more terms s called a polynomial.

Algebraic Expression No.of Terms Name Terms
{a) Tx'y 1 Monomial Xy
(b) 5x=7y'z 2 Binomial 5x',—7y'z
3 N " 3
() 2%+ = 2 Binomial 2, =
X X
(d) 10x'y—=3xy' +7 3 Trinomial 10x'y,=3xy , 7
(e) x' +5x—9x+7 4 Polynomial X, 5% =9x
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w Wemustrememberthatthetermsofanalgebraic expression do not separate by multiplication and division. ‘Q ,.
Foctors : Each literal or constant quantity multiplied together to form a product is called a factor of the product. A ? : &'
constant factor is called ‘numerical factor’ and a factor containing only literalsis called a literal factor. '

In an algebraic expression —10x"y, the numerical factoris—10and x'y is the literal factor.
Constant term : The term of an algebraic expression containing no literal factor is called its constant term, i.e., in
the expression 4x +5z+ 10, the term 10 is the constant term.
Coefficients : In the literal factor of algebraic expression the numerical part is called the coefficient of the
remaining factor of the term.
In particular, the constant part is called the numerical coefliclents or generally the coefficient of the term and the
remaining partis called the literal coefficient of the term.
Considerthe expression 7x —Sx" y+ 10. In the term —5xy :

the literal coefficient =x'y

the numerical coefficient=-5

the coefficient of Sy =—x'

the coefficientof ¥ =5y

the coefficient of —Sxy=x

‘F’ Like and Unlike Terms

The terms containing same literal coefficients with same degree are called |ike terms while the terms containing
differentliteral coefficients are called unlike terms.
Example:

(1) dxy,=Txy, ; yx are like terms because these terms have same literal coefficient xy.

(ii) 7m,3n, 6x,—5yare unlike terms because terms have different literal coefficients.
(iii) 6p'gr, 11gp’r,—7qrp’ are like terms because terms have same literal coefficient p'gr.
{iv) Sxy’,9x yareunlike term because these terms have different literal coefficient xy" and x°y.

(@) Polynomial in One Variables
{ |

An algebraic expression having one variable is said to be a polynamial in that particular variable, if the power of
variable in each term is non-negative integer.

The greatest power of avariable in a polynomial is called its degree, Forexample :
(i) 8+5xisapolynomialinxofdegreel. '

4
(i) 7y'—3y-— ; isapolynomial iny of degree 2.

(iii} =10-5p—4p’isapolynomialinpofdegree3. . 5 A polynomial in one variable is called a univariate
polynomial, a polynomial in more than one variable

5 :
(iv} 9x'—8Bx +5x— ; isapolynomialinxof degreeb. is called a multivariate polynornial. :

("Fa) Polynomial in Two or More Variables

An algebraic expression having two or more variables is said to be a polynomial in those variables, if the power of
variable in each term is non-negative integer. Take the sum of the powers of variables in each term, the greatest
sumisthe degree of the polynomial. For example:
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(i) 8=10x —12xy'=6x'y isa polynomial in two variables x and y. The degree of its terms are 0, 2, 3 + 2,

2+ 2.Therefore, the degree of the polynomialis 5.

1 i ; 3
(i) 9p—11m'n—-21n'p+ a is a polynomial in 3 variables m, n, p, the degree of its termsare 1,2+1,3+1,

0. Therefore, the degree of polynomial is 4.

. 6
(ili) 5x— il 2¥'y+7is not a polynomial. Because the power of variable in second term is a negative integer.

5
Example 1 : Considerthe algebraic expression 9x’y’ = 7xy’ - 5xy" - S

{a) Whatisthe total number of terms ? List all the term.

(b) Whatisthe numerical coefficient of the term—7xy ?

(c) Whatisthe literal coefficient of the term =5x'y” ?

{d) Isthe givenexpressiona polynomial? If so, write its degree.
(e) Whatisthe coefficient of 7xinthe term—7xy’?

(f) Whatisthe coefficient of — 7xyin the term —7xy'?

k) £ 5
Solution : (a) Therearedterms:9x’y,=7xy , =5y, — %

{b) Thenumerical coefficientof the term—7xy is—7.

(c) Theliteral coefficient of the term—5xy isx'y .

{d) Givenalgebraicexpressionisa polynomial of twovariable xand y.
Thedegree of itstermsare 342, 143, 2+2, 0, 5o, the degree of the palynomial is 5.
(e) Thecoefficientof 7xintheterm—7xyis —y’.

(f) Thecoefficient of = 7xyinthe term—7xy'is .

¢
“E.‘ -’l Exercise m

Write the following in algebraic form using variables, constants signs and symbols,

{a) Meerahave¥ 250 less than me.

(b Moyan have ¥ 670 more than her friend.

(c] Productofnumbersaandbsubtracted from 100.

(d) Thesquare of sum of the three consecutive numbers.

{e) Thesum ofsquaresoftwo consecutive numbers.

ldentify the terms in each expression and write their numerical factor and literal factor.

(al 5x-6 (b) —5x+8 (c) 5x'—6x (d) X'y —6xy
Inthe term 15p°q'r'z, find the coefficient of the following:

(a) p'g’ (b) q'r (c) pr (d) plg'r
identify terms containing x” and give the coefficient of x°.

(a) ax’y (b) x'+5y (c) Xy’ =11x

Identify the like terms and unlike terms in the following :

(a) ab’ 6a’h, 5b'a, 11ab (b) ‘xyz,zyx,2y'x, 25D

(c) 14a,17b,15b, 18b¢ (d) 7x'y'Z, 5y'2'%’, 3xyz, = Sxy'z
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(a) 21 (b) Sx—dy

(€) 8x-Tx'+3z (d) ¥+11x-8x"
7. ldentify the constant term of each of the following expression:

(a) 5x'-11 (b) ax +bx+c

(c) x+y +dxy (d) a'b—ab’+15

8. Writetheliteral coefficient of each of the following :

7xy __3.!'!"!1":2
{a) T {b) —B
{c) %11"11 (d) gxrz’

Let m is a literal with different powers such as m’, m’, m'..m’'. m’ is called second power of m, m’ as the third

power of m, m" as the fourth power of m and so on. Here, miscalled the base and 2, 3, 4, ........ 8are all exponents of

m. Thus, power is actually the exponent ofthe base.

& i
pu—

e 7]
FACCSRCOUAIOIIN.
3 When variables are multiplied, the powers are added to decide the degree of the term.

("?’) Degree of an Expression

The degree of an expression is the highest power of the variable present in the expression. Thus, the degree of
expression X +5x+7is 2, the degree of the expression x¥ —=5x —7x +8is9andthatofx’+x" +x" +dx—8is 16.

The degree of expression x'y’ + xy' + x'y' + 8xy + 9is 6 asthe highest power of the variable xyis (2 +4)i.e., 6.
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(‘::") Evaluation of Algebraic Expressions

An algebraic expression consists of one or more literal numbers. The literal numbers may have numerical value.
We evaluate the algebraic expression by putting the numerical value or the literal numbers,

When we use the formulae from geometry algebra or mensuration with the help of literal numbers, we need to
find the value of an algebraic expression. Forexample :

If we denote the length and breadth of a rectangle as /and bthen, we express the area of a rectangle by formulaas :

6cmxdcm= 24cm’

Area = Ixb f

Suppose, length and breadth is given as 6 cm and 4 cm, we can find the area by
putting the values of land b, we get : b

This process of replacing the literal numbers in the algebraic expression by their numerical value is called the

substitution,

Example 11 :

Solution

Example 12 :

Solution

Find the value of following expressions by putting the value of x=5:

(a) Sx+10 (b) 6x=7 (c] 18-6x" (d) 2% —x+1
(a) 5x+10={5x5)+10=25+10=35

(b) Ex=T7=(6x5)=7=30-7=23

(c) 18—6x'=18-6(5)=18-150=-132

(d) 2’ =x+1=2(5)'=(5)+1=50-5+1=51-5=46

Find the value of the following expressions when value of literal numbersarep=1,q=-2,r=3.

(a} p'+q-r (b) p* +(~g) +(-r)
(c) pg+pg—r (d) apgr
(e) p'g+gr-rp (f) pg—ar-p'q

Forp=1,g=—2andr=3
(a) p'+q'=r'=1+(-2)'-(3)

= 1+4-9=—4

(b) P +(=g) +(=r) = (1) +{+2) +(-3)’
=1+4+9=14

(c) pg+pg —r=1"(-2)+1(-2)-(3)
=—244-9=-7

(d) dpgr=4x1x(-2)x3
=-24

&) plg+gr-rp=1"(-2)+(-2)3-3x1
=—2-6—-3=-11

(f) pg-gr'-p'g=1(-2)-(-2)3"-1'(-2)
=—2-(-18) —(-2)
=-2+18+2=18
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A guantity which can have different valuesis said to be variable or literal,
<+ Aquantity having a fixed or definite numerical value is called constant.
» A collection of variables and constants connected by one or more basic operations [+, —, ¥, +) is called an algebraic

EXpression.
Atermisa product of factors. These are the parts of an algebraic expression.

< Theterm of an algebraic expression containing no literal factorsis called constant term.

< Analgebraicexpression having one variable is said to be a polynomial in one variable.

< Thedegree of an algebraic expression in the highest power ofthe variabie presentin the expression.

1. MULTIPLECHOICE QUESTIONS (MCQs)
Tick (v ) the correct options:

(a)  Aquantity having afixed numerical value is called
{1} wvariable [it] constant
(i) term [iv] degree
(b} A variable may have

(i} onlyone value [it]  only two values
[ili}] nowvalues [iv] different values
()  An algebraic expression different parts are connected by
(i} addition {ii]  subtraction
(il) addition and subtraction - liv) None of these
(d)  Which of the following is @ monomial ?
(i} 35x (i) Bx+y
{iil) 3x+y=0 {iv) p+q
(e} A constant factor is also known as :
{1} coefficient [it] numerical factor
{iil} literal factor [iv] all of these
(f}  Coefficient of y in term —10x" y is :
i * (i) —10x
(i) 10 (iv) —=10x%
(g] Polynomial 9y -4y - Zisin y of degree :
(i) 2 . (if) 3
(i) 3+1 (iv) 3+0
(h)  We change the sign of every term of the expression then
(i) subtract {iij Add
(i) multiply [iv] none of these

paay Mathematics-7 .
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{a)  The sum of 3 consecutive even number is 111.

{b)  Ranjan has ¥ 1000 more than his friend

() Tapan has T 90 less than Palak

(d}  Product of numbers m and n subtracted from 676.

®
’. 2.  Write the following in algebraic form using variables, constant, signs and symbols.

3. ldentify the numerical coefficient of terms (other than constants) in each of the following expressions

given below:

(a) 11-10x (b) p+9gr+lig

(c) 8x'—5x (d) a'b’-7ab
4, Identify the like terms of the following :

(a) pa’,3p’a,79°p,9pq (b) abc,cab, x'yz, x'yz’

() 11a,111b,11c11b (d) Sx'yz',9yzx, Iy, 6zy'z’
5.  Write theliteral coefficient of each of the following :

@ Sy (b) 12

3 23
(¢ ZXom (d) =121y’

6. Addthe following algebraic expressions by horizontal and column methods.
(a) p'=5p'q+7pq’'~q’and4p’~7p’'q+9pq’+2q’
(b) ' +5xy —dx'y+8x'y +7y and—5x —9xy'+ 11x'y—10x'y'+ 9y’
7. Subtract the following by column method.
(a) p'+q from9p —10g (B) x'=7xyfrom5x —10xy
8. Howmuchism =2m’+m+9greaterthan3m +5m =6m+77?
9, Ifx=3,y=2,findthevalue of each of the following.
(a) x4y (b) x—xy+y’
(c) 7(5x+4)-5(2-5x) (d) 3%'-7(5x-4)
10. Ifm=7,findthevalueofm'=7 (m-5).

11. Lengthand breadth of arectangleis mand nrespectively. Find its area and perimeter.

H

The perimeter of a triangle Is 14x" + 20x+ 13, Two of its sides are 35"+ 5x+ 1and x' + 10x—6. Find Its third side.
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Pracedure :

- g Objecti
wify

Materials Required :  White chart paper, coloured chart paper, a pair of scissors, sketch

We cut out 24 strips, each of 1 ¢m x 1 cm, from coloured chart n u u

(since the constant term is 2) using sketch pen as shown in Fig. “ u u u

Step2:
Step3:

Step4:

Step5:

Step &

Conclusion :

activity method.

pen, gum.
Letustrytoevaluate 3y +2
fory=1, y=2andy=3

Follow these steps :
Step1:

paper.
Drawa 12 cmx 12 cmerid on a white chart paper.
Let y = 1. So, paste 3 strips on the grid and colour 2 unit boxes

(i) (case 1.)
Let y=2. 50, take 2 strips at a time and paste 2 sets of 3 strips on

thegrid and colour 2 unit boxes as shown in Fig () (case 2},

Let y=3. 50, take 3 strips at a time and paste 3 sets of 3 strips on
the gird and colour 2 unit boxes as shown on the grid as shown
inFig. (i) {case 3),

Count the number of coloured boxes in each case. You will find
thevalue of 3y + 2 for different value of y.

Wheny=1,then
Ip+2=3x1+3

=5
Wheny=2,then
3p+2=3%x2+2

=8
Wheny=3,then
Ip+3=3x3+2=11

:  To evaluate an algebraic expression for different values by the

Fig. (i)

—1 T T
Cae | Wl 3= |

a3, Wiwmy= 2

il 3 Wlhts  +i 1

Fig. (ii)
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Simple Linear Equations
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You are well aware of algebraic expressions. You know that any algebraic expression has some terms. These terms
have constants and variables. Now, let us move further. Assume that we have a situation. We want to multiply a
variable with 100 and then we have toadd 20 to that result.
Or, we can write:

100x+20
This is an algebraic expression (you have read these in chapter 6). We are dealing with algebraic expressions that
have only one variable. i

Read anotherexample : §x+36

4 ; ;
Here, 5 and 36 are constants. The variable x can be given any value of a real number.

Therefore, algebraic expressions in one variable may have one or more terms. They have only one variable which
shows certain conditions of scientific, commercial or mathematical nature. We have read about algebraic
expressions in the previous class.

Let us consider the following situations.

Example :  &subtracted from one third of y gives5.
Thiscan be writtenas:

£ s R (i)
“y—6=5
2V

Example :  pmultiplied byitselfis 6 less than 5 times the numberg,
Thiscan bewrittenas:
B=5G=6 e (i)
Example : 7added to double of m gives 10,
This can be writtenas :
SMET=I 00000 e (iii)
Example :  The sum of number x and twice the number yis 20.
This can be written as:
¥EXp=20 0 aiEsekesadiasessiess (iv)
Don't you think that the expressions shown in (i), (ii), (iii) and (iv) are different from the ones that we had studied in
class VI ? Yes, they have the equality sign. Morever, there are a few terms (at least one) on the right side of equality.
They all are equations.
Definition of Eguation
A statement of equality that involves some variables is called equation. We can also call it algebraic equation.

Examples: 4x'+30 = 7
dx+3 = 7
2oqr = 7g+5p
B+(dx+3y) = 120
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Linear Equation ‘E by
Itisanequationin which the maximum power of avariableis 1. Have a look at the given examples : ‘ a.
(a) 7x +8x=18 -
(b) 15y°+36=112
{c) 7g+88=0

Out of these three examples only equation (c) has a variable g, whose power is 1. So, it is a linear equation, Other
two are not linear equations.

Further, note that if the variables are more than, each ane have to be considered independently to judge whether
the algebraic expression is alinear equation or not.

Example : 6x+9y=15z—4y

The power of x, yand zis 1each. 5o, itis alsoalinear equation, even if the number of different variables is 3.

Shieas @ [Ny

3 Thevalue of any number or radical with exponent Ois always 1. Example :x"=1

Linear Equation in One Variable
Itisanequation, which has:

(a) theequalitysign;

(b) asinglevariable; and

(c) onlyoneas power (1) ofthat variable.
These equations are also called simple equation.

Example : 25 = 18x+7x
14y-7 = 0
bz+3z-81 = 0
15p+36 = 12p

Theseall arelinear equations in one variable,

Example :  6xX'+7x+6=0

Thisisnota linear equation because its highest poweris not 1.
Example : 5x'+6y'=118

Thisis not a linear equation, as it has two variables and the maximum power of each variable is 2.
T ol )

3 Thegeneral equation of a linear equation in onevariableis; ax+b=0,a=0.

Example 1 | Write the following statements in the form of equations:
(a) Subtract 18 from9timesanumberrandyouget 18.
{b) Onesixthof pissubtracted from 35and the resultis—1.
(c) Add100tooanddivideitby4toget25.
(d) The sumof three times yis added to 8 and we get 38.

9r

9r—18

Il

Solution : (&) 9timesanumberr
Subtract 18 from 9r

n

Mathematics-7
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30, 9r-18 = 18
X | !
\ (b) Onesixthof p = <
Subtracted from35 = 35-%
p
3/5—-= = =
S0, ; 1
(c) Add100toa - g+100
100
Divide it by 4 = "”’4
o+ 100
50, T =25
(d)} Threetimesy = 3y
3yaddedto8 = 3y+8
50, 3y+8 = 38

3 Theinegualities > {greater than) and < |less than), are not used to form equations.
Example : 6x+17>0(Notanequation)

15x + 28=0(Equation)

22r+65<ﬂ{Nntanequatmn}

Example 2 : Write the following statementsin th& equation fnnn
(a) Six added to one fourth of a number n gives 101.
(b) 5addedto7times ygives 102.
(e) 25subtracted fromyis 60.

Solution : (a) Onefourthofn = E
Add sixto % = % +6
So, T 46 = 101
4
(b} Seventimesy = Ty
AddStoTy = Ty+5
So, 7y+5 = 102
(c) Subtract25fromy = y=-25
5o, y=25 = &0
Example 3 : Check whether the value given in the brackets satisfies the given equation:
(a) 4m-3=9 (m=8)
(b) 5r+3=13 (r=2)

(c) 10x+25=135  (x=11)
(d) 19a+a+1=21 (a=3)

o s
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: (a) Form
LHS

Solution

RHS
LHS
So,m
(b) Forr
LHS

RHS
LHS

Hence, r

(c) Forx
LHS

RHS
LHS
So,x
{d) Fora
LHS

RHS
LHS

Hence,a

Il

I

4m=3
(4x6)-3
24-3
21

9

RHS

6 does not satisfy the equation.

2

S5r+3
(5x2)+3
10+3

13

13

RHS

2 satisfies the equation.
11

10x+ 25
10x11+25
110+25
135

135

RHS

11 satisfies the equation.

3

19a+a+1
(19a+a)+1
20a+1
(20x3)+1
60+1=61
21

RHS

3 does not satisfy the equation.

Example 4 : In a test, the highest marks obtained by a student is four times the lowest marks plus 23. The

highestscore is 120. Form an equation in one variable with the help of this data.

Solution

As perthe statement, the term 4x+ 23 is equal to the highest score.

Mathematics-7
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Atimes lowest marks

Add 23 =
=% dx+23 =
g
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"ﬁ { Exercise 28}

Write the following egquations in the statement form :
(a) 6m+32=62

() L x+31=130
8
t

(c) 7 ~10=103 (d) 5/=125

(e) d-30=-20 (fl 5@+35=0
X 15

) 3-4=4 (h) 16 9=225

Form equations with the help of the following statements :

(a) Inanisosceles triangle, the base angles are equal. The vertex angle is twice of the base angle, Form an

equation forthe sum of all angles. (Take base angle as p).

(bl Anumberis multiplied by 80, When 60 is added to it, the result becomes 365. Assuming the variable ast

form an equation with zero 0 on RHS of equality.

1
(c]  Anumberistaken. Its 00 value is obtained. When 40 is added to it the result is 1000. Form an equation

with the help of this data. Assume the variable on your own.

(d) Threetimes of a number reduced by 100 gives 330.

(#) Suzen's father is thrice as old as Suzen. After 12 years, he will be twice as old as his daughter. Make an

equation with the help of this data. The present age of Suzen is h years.

Check if the given values are the solutions of the respective equations:

Status
Equation Value Solution - (i) Not & Solution ({)
(a)2{a+5)=8 g=-1
(b)3r—-2=13 r=5
(c) 25x = 625 x=26
) [ e pus
t 2
Answerthe following questions inyes orno:
(a) Isequationx—3=2thesameasequation2=3—x7?
5x
b _— =
(b} Is 20 1257 1
= —=—3
(c) Dowegetthesamevalueofrfrom36r ISDand %6 180

et dnm o0 Xo |
657 27791 i
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€3) solution of Linear Equation in One Variable
tl

The solution of an algebraicequation is also known as root of the equation. The root of an algebraic equation isthe
value of the variable that satisfies the equation.

We can start from a simple example.

et %10 20  aoiassiidssii (i)
= x = 20-1%=1
Ifweputx = 1linequationli)
Weget:
LHS = x+19

= 1+19=20=R.H.5
Hence x = 1 is the solution or root of the equation given to us. We solved it with the help of the
method of transposition.

("TA’ Method of Solving Linear Equations in One Variable

Hit and Trial Method
Inthis method, we guess a number which may satisfy the given equation.
Example 5 : 1f6t=96, find the value of ¢.

Solution . Wethink of anumberin place of t, so that its multiplication with 6 gives us 96. The guesswork starts
as per your convenience, You can start from ¢ = 2 also. But it would take long time that way. So, start
fromt=11.
6x11 = 66
6xl12 = 72
6x13 = 78

andsoon
6x1l6 = 96
So,t = 16

This method is nolonger followed.
Transpaosition

It is the most commanly used method for solving linear equations. The meaning of 'transpose’ is to "change the

side of the number", When we do transposing, the following changes are to be made.
(a) —becomes+onchangingtheside.
{b) +becomes—onchanging the side.
{c) +becomesxonchangingtheside.
(d) xbecomes<+onchanging theside.

Example 6 : Solve by transposition.

X i
Z_5=2 i
2 | C_;?_"' ] ﬂ?{m N
: o) L
Solution : Letustake—5to RHS of equality. Thus we have : : Q’#ﬂﬁ@ & L
2 22:4-5) (~Sissubtracted) @ 2 "Changing the side" means we are going
2 to either side of the equality sign. Left to
— A EYEEET . right or right to left.
2 ......................................
Now let us take 2 to the other side of equality,
X =7x2 (2is multiplied)
= x = 14isthesclution.
Mathematics-7 8l
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N Q‘ Verification:
2 ‘ We have
l'.J X £l
==0 = e
5 2 (i)
Put ¥ =14inequation(i), weget
s =2 _5
P
=7=5

=2 =RHS, whichistrue, 5
Hence, x=14isthe solution nftheequatiﬂni -5=2,

'
-

2 Onceatermistransferred from RHS of equation toits LHS, itisno longer in BHS.
Balancing an Equation

In this method, we use the concept that LHS and RHS of an algebraic equation are always equal to each other. If LHS
seems to be light (less) than RHS, it means some weight must be added to it (in the unknown variable) to balance
bothsides.

The rulesto be followed in this method are as follows :
(a} Thesame quantity canbe added to both the sides of an equation without changing the equality.
(b) Thesame quantity can be subtracted from both the sides of an equation without changing the equality.
{c} Thesame quantity can be multiplied to both sides of an equation without changing the equality.

(d) Bothsides of an equation can be divided by the same quantity without changing the equality.

x+1
Example 7 : Solve the following equation with the method of balancing the equation: : 3 izz
Solution @ Wehavetoeliminate 1 and 3 from LHS inthis equation, First of all, let us remove 3 from LHS.

Multiplying both sides by 3, we get:

1
(x+ ]';:3 - 2x3
= (¥+1) = 2x%3
= x+1 = 6

MNow subtract 1 from LHS. Naturally, we have to subtract 1 from RHS as well. We get,

x+1-1 6-1

1l

= ¥x= 5

Hence, x=5isthe solution of the given equation.

if the method to be used to solve an eguation is not mentioned, you can use any one of the three methods
explained in this chapter.

Mathematics-7

(P
| R _2P Sy B x r ‘ R
( wi o357 2T R% y o T A

¥
b0

&

il

.l..
&
A ]



¢
‘? _"] Exercise m

Three times a certain numberincreased by 26 gives 227, Find out the number.
The difference of two angles of a triangle is 39.8°. The sum of the same angles equals 89.2°. Find the measure

of all angles of this triangle.

3. Seema'sageistwo third of Reema's age. If 7 years from now, Reema will be 6 years older than Seema, what is
the present age of Seema and Reema ?

4.  Abraham has five times money as that of Jonathan. After giving ¥ 25 to Jonathan, Abraham has double the
maney Jonathan has now. How much money did Abraham have in the beginning ?

5. The denominator of a common fraction exceeds the numerator by 10. If 8 is added to the numerator and

denominatorthe new fraction obtained is g . Find the original fraction.
6. Some equations have been given below. Check whether the value given in the brackets is a solution for the
equation ornot:
(a) 4m-3=8 (m=3)
(b) 2x+18=38 (x=11)

10 =20
(c) 3X+1Q:T [K—T}
12y+12 B
(d) 1 =] {y=0)
7.  Write the following equations in the statement form:
17x +21
= =87
(a) 6x=139 (b) 191
/
(c) 5r-108=12 (d) E_-zsz?s
(&) 87p+100=13 (f) {%ﬂ]s:a
8. Solveforx:x—5=3.Verify youranswer also.
2% x 1
9. Solve forx:—a--g=i . Verify youranswer also.
10. Findthevalue of z by the method of balancing the eguation.
Z(z-2)=6
3

11. Solveforp. Verify the solution also.
p=5_2(p-3)_3(p-4)
10 5 15
12. Thesum of three consecutive numbers is 54. Find out the numbers.

13. Fillinthe blanks:

) Aneguation having only one variable and only one power of that variable is called a
equation,
{bl Whenatermistransposed tothe either side of the equality sign, itssignis

[c) Ifthe double of anumberis 106, the numberis

(d) If =3, thenthevalue of xis_

p— Mathematics-7
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An equation is a statement of eguality involving variables and constants. The eguality sign is a must in every
algebraic equations.

Equations contain algebraic expressions.

A linear equation in one variable is an equation in which only one variable is used and the maximum power of the
variableis 1.

The value of the variable that satisfies the equation is called solution of the equation. A linear equation in one
variable has anly one solution.

We can solve linear equations through three methods — hit and trial, transpasition and balancing the equation.

In the method of transposition, the terms can be taken to either side of the equality sign. If we do so, + becomes —,
—becomes +, x becomes + and + become x. The terms are processed according to their new signs in the method of
transposition.

In the method of balancing the equation, some process is done on both of the equality sign.

After calculating the value of the unknown variable, we must verify the solution by putting the value of variable in
the equation designed by us (or in the one given to us). The verification of answer is a mustin all questions involving

linear equations.
4 J

S EXERCISE |

MULTIPLE CHOICE QUESTIONS (MCQs):
Tick (v ) the correct options.

(4] %,v%,2,p,Q,T.....etcarecalled in algebraic equations.

(1) constants (i1} powers
(i) radicals {iv] Noneofthese
(b) Alllinear equations have the variables whose power is
(i) two (i) three
(iii) one (iv] cannotbe determined.
[¢] Inanisoscelestriangle, the base angles are equal. The vertex angle is 40°, What isthe measure of base angles?
(i} 40° (i) 80°
(iil) 60° [iv) 70°
(d] Inthe method of balancing the equation, if we divide LHS by 21, what we would do the following on RHS?
(I} Multiply RHS by 21 (ll} Divide RHS by42
({iil) Divide RHSby21 {iv] Anyoneofthese

(e] The difference of two angles of a triangle is 21°. The sum of these angles is 105°. The angles have the

following measure :
(i) 53%50°,77° (i) 60°,60° 60°
(iii) 42°,63% 75" (lv)] Noneofthese

A
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(f] Inthe process of the verification of solution, which of the following is essentially true. " .,
(i) RHSisnon-zero (i1} LHSisnon-zero ‘a.
[iil) LHS#RHS (iv) LHS=RHS -

(gl Ais3yearseldertoB. Five years ago, three fifth of A's age was equal to three fourth of the age of B. What
isthe age (inyears) of Aand B now?

(1) A=17,B=20 () A=20,B=17
[iii) A—28,B=25 L3 [iv) A—25,B-28
(h} The number 80is to be divided in such a manner that the bigger partis four times the smaller one. The
numbars are:
(1) 60,20 (i) 68,17
(iil) 64,16 (lv) 60,20
(i) Thesum of three consecutive natural numbersis 75. The numbers are :
(i) 18,19,20 (i} 23,24,25
(iii] 24,25,26 (iv) 25,26,27
[/l Inthe algabraicequatiun-{ﬂ thevalueofsis:
i 6 ’ i) 12
(iil) 18 (iv) 15
2. Write the following equations in the statement form:
(a) 7p+111=201 (b =12=20
(c) Sx+10=15 m}["';?] +2=10

3. Solve forx:

gy b BT (b) 0.6%=34—0.4x+14

3 2 2
e 2.2 () 3x=4) _x-5 20x-3)
x+1 4 15 10 5
, 2x ox 1
o) =-===
3 6 2

4,  Romi'sfatheris 49years of age. Her father is 24 years older than her. What isthe present age of Romi?
5. Rashmithinkﬁufanumber.!fshetake&awav?fmmg ofthat number she gets 8. What is the original number ?

6. Constructthree linear equations with the following equations:
11
(@) p== = b) 7x=18

(c) 14y =84 (d) 72/+11=102

When you multiply a numberby 6 and subtract 5 from the product, you get 7, What isthe number ?
Find the two numbers whose difference is 18 and the ratio of the larger number tosmaller one is5: 4.

-l e

Think of a number. Add 13 toit and divide the sum by 5. You get 6. What is the number?

10. Think of a variable. Now, multiply it by 2 and deduct 17 from it. This difference is multiplied by 6 and the resuit
is 126. What is the value of the variable?
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If one side of a square is represented by 4X -7 and the adjacent side is represented by 3X + 5. Find the value of X.

Objective : Tounderstand simple linear equation.

Materials Required : Coloured pen.
Procedure :

Inthe chart given below, fill up the right-most column with the explanation of what is happening in the middle column.

Do not miss any column,

1. M =50
18
2, 19x-50 18- s0x80
18
3 19x-50=50x% 18
q 1%x—50 =900
5. 19% — 50+ 50 =900 + 50
6 19x% - 900 + 50
7 19x% =950
1 1
8. 19x x —=950% —
19 19
950
g. Wi —
19
10 x=50

Mathematics-7
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Percentage and its Applications
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We come across various situations in our day-to-day life where the concept of percentage is used. See these

examples:
(i)  Alishascored 85 percent marksinclass VI,
(i} Bankgives 3.5 percentinterest on saving bank accounts.
(iii) Batahasannounced 50 per cent off during festive season.
(iv) More than 30 per cent population of India fall below the poverty line.
(v) Thegovernmentallocates 3 percent of GDP to education sector.
The common term in above statements is per cent, In this chapter, we shall discuss about percentage,

percentage as a fraction and also as a ratio. We shall also learn conversion of fractions and decimals into
percentage and vice-versa.Other than this, we shall work on the applications of percentage in problems related
with profit and loss and simple interest,

(“F‘) Percentage

The word ‘per cent’ is taken from the Latin term 'per centum’'. Per means out of and centum means one hundred.
S0, per cent means 'out of hundred'. The symbol used to denote per cent is "%". Percentages are the fractions
whose denominators are equal to 100. Per cent is used for comparison. When we say 70% students got A grade, it
means out of 100 students 70 got Agrade.

Let us consider a square divided into 100 equal parts, out of which 65 small squares are shaded. The shaded part
comprises 65 out of 100, i.e. 65 per cent or 65%.

Let us understand the concept of percentage through an example. Adyant and Aditi showed their report card to
their parents. Adyant got 450 marks out of 600 while Aditi got 400 out of 500. Adyant claimed that he deserved a
reward as he had secured more marks than Aditi. Do you agree? Perhaps, no. Just by comparing the marks secured
by each one can't reach at judgement, as the maximum marks out of which they got marks, are different.
450 3
600 4
Aditi got 400 marks out of 500 means % =§

Adyant got 450 marks out of 600 means

.‘i
Q.
@
®.

o

=

L

%
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Now, we have tocompare the two ratios or two fractions,

e 2
° ‘ 3:4and4:50r— and -
v i 5
Let us convert both the fractions with comman denominator 100.
3 .3
x25 }'5 _ 755
-‘1 4x25 1Dﬂ
4 _4x20 B0 _
5 5x20 100

Hence, Aditi's performance is better than Adyant because she secured 80%, whereas Adyant secured75%.

3 The word "percentage” s often a misnomier in the context of sports statistics, when the referenced number is -
expressed as a decimal proportion, not a percentage. The winning percentage of a team that has. 500 winning -
percentage heswen Sﬂ% ef theur rne'tf:hes

( ) Converting Fractions, Ratios and Decimals into Percentage

1. Toconverta fractioninto percent
When a fraction is to be converted into percent, we multiply the fraction by 100 and then attach % symbaol.
Example 1 : Convertthefollowing fractionsinto percent:

3 3 18 1
a) — hy 4— £=r dy —
@ ¢ (b) 47 (€) 5 (A
3 3
Solution : (a) % :Erlm—ﬂu%
b) 42 =12 . 100 = a75%
4 4
() 2 =22 . 100=72%
25 25
1 1
— = —x100=12%
(d) 50 50

2. Toconvert aratiointo percent
To convert a ratio into per cent, first write the ratio asfraction, and then multiply it by 100 and attach % symbal.
Example 2 : Expressthe following ratios as percent:

(a) 5:8 (b) 3:8 {c] 2:5 (d) 1:10
5
Solution : (3) 58 = EXI{}U:EE‘S%
(b) 38 = %ﬂﬂﬂ=3?.5%
2
() 2:5 = C*100=40%
: = ixlﬂﬂ—lﬂ%
(d} 1:10 = 10 =

4"" 33 o Mathematics-7
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3. Toconvertadecimal into percent " a.
To convert a decimal into per cent, multiply it by 100 and attach % symbaol or move the decimal point two ‘
placestothe right and attach % symbaol.

Example 3 : Express the following decimals as per cent :

{a) 2.75 (b) 0.0312 (c) 125.1 (d) 11.011
Solution v [a) 275 = Z2.75x100 = 275%

(b) 0.0312 = 0.0312x100= 3.12%

() 125.1 = 125.1x100 = 12510%

11.011x100= 1101.1%

{(d) 11.011

‘:?‘ Converting Percentage into Fractions, Ratios and Decimals

1. Toconverta percentintofraction
To convert a per cent into fraction, divide the number by 100 and drop % symbol. Express the fraction in its

simplest form.
Example 4 :  Expressthe following per centinto fraction :
(a) 75% (b} 48% (c) 4% (d) 175%
75 3
Solution : (a) 75% = 00 a
o BB _ 2
(b) 48% = 00 25
_ &1
(c) 4% = 100" 25
) 15 _7_ 3
d) 175% =373 "2

2. Toconvertapercentinto ratio
To convert a per cent into ratio, divide it by 100 and drop % symbol. Express the obtained fraction as ratio in its

simplest form.
Example 5 ©  Expressthe following per cent into ratio :

(a) 32% (b) 12% (c) 75% (d) 325%

Solution : (a) 32% = E=£=B:25
100 25

(b) 12% = 2-3 _ 3.5
100 25
75 3

= . )
(el 7o 00 4
325 13

o EBIB e
(d) 325% = ==

3. Toconvertapercentinto decimal
To convert a per cent into decimal, divide the number by 100 and drop % symbaol or shift the decimal poeint by

two placestothe leftand drop % symbol. _\
Mathematics-7 39
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‘s 9‘ Example 6 :  Expressthe following per cent into decimals :
‘ (a) 0.015% (b) 0.25% (c) 7.6% (d) 10.5%
l

%S = 0.00015

Solution : (a) 0.015%
100

(b) 0.25% = 925 _ 5605
100

Th
c] 76% = —— =076
fc) =
10.5
= — = .105
(d) 10.5% ==

(«":P\) To Find Percentage of a Number
.

Tofind the percentage (say x %) of a number (say y), we multiply y by l;ﬂ e,
X
%ofy = ——
AR = T ¥
Example 7 ¢ Find thevalue of the following.
(a) 80%of T 120 (b) 25%of 6l (c) 12.5%of400 (d) 50%of210km

Solution
(a) BO%afT120

B0
— %120 = T96
100

25

= —xb6 =1.5/
(b) 25%of6l 2
() 12.5%0f400 = 224400 = 50
100

(d) 50%of 210km

50
—x210 = 105km
100

Exampie 8 : Vasusecured 360 marks out of 600 in the half yearly examination. Find the per cent score.

Solution : Letthe percentscore =X
According to the guestion,
x% of 600 = 360
X
56 =00 = 360
% _ 360x100 _ .
600

Hence, Vasu secured 60% marksin the half yearly examination.

Example 9 ©  The price of commodity rises by 25%. How much per cent should a man reduce his consumption
of the commodity so that his expenditure remains same?

Selution  :  Assumethe man bought 100 units of commadity for ¥ 100

Increase in price = 258%

. Cost of 100 units after increase 100+25= %125

Now, for T 125, the quantity of commaodity purchased is 100 units but the amount to be spent an

commoedityisanly T 100

Mathematics-7
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.. Quantity of commaodity that will be bought for ¥ 100

Hence, consumption of commadity is to be reduced by

ZLE?— # 100 = 80 units
125
100—-80=20%

Example 10 : Inanelection contested by Sania and Mahi. Sania got 48% of the votes cast. If the total number
of votes cast is 60,000, find the votes obtained by Mahi.

Solution : Votes obtains by Sania = 48%of 60,000
= 28,800
. Votesobtained by Mahi = 60,000-28,800
= 31,200

. Hence, votes obtained by Mahi =

31,200

] Exercise m

1. Find the percentage of shaded portion of each figure:

{a)

2.  Express the following fractions as percentages:

1 6
al = b —
(al s (b) T
3. Expressthefollowing ratios as per cent:
(a) 1:4 (b) 12:5
4.  Expressthefollowing decimals as per cent:
(2) 0.16 (b) 1.25
5. Expressthefollowing percent as fraction:
(al 36% {b) 125%
- Mathematics-7 " i
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(c)
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(c]
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S

5:4

0.625

12.5%

.

b

-

f

b

L
.

L

(d)
(d)
(d)

(d)
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11: 5
265.25
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‘. 6. Expressthe following per cent as ratiosin the simplest form:
¢

. (a) 1.6% {b) ©65% (c) 3?%% (d) 10.5%

7.  Expressthefollowing per cents as decimals:

(a) 18% {b) 22.5% (c] 225% {d) 1.123%
8. Findthe value of the following :

(a) 40% of 25l {b) 8.5%0of 375,000 (c] 60% of500kg

1

(d) 3?5% of200km (e) 6%oflhr (f}  15%0f90
9. Findthe whole quantity if

{a) 15%is75 (b) 125%is600 (c) 5%isl2 (d) 2.5%is7

10.  Avantika travelled 25 km by bus and 50 km by train. What per cent of the total journey did she travel by bus?

11. Inasociety 54% are adult, 26% children and the rest are old. If there are 26000 children, find the number of
old inthe society.

12. Maheshscored 375 marks out of 400 and Maaz scored 450 marks out of 500. Who performed better?

13. A candidate must get 40% to pass in an examination. Pinky gets 250 marks and fails by 70 marks. Find the
maximum marks.

14, In an examination, 85% of the candidates passed and 60 candidates failed. Find the number of total
candidates who appeared in the examination.

15. A manspent 72% of his salary and remaining were his savings. If he saved ¥ 7,200 per month, find his monthly
income.

16. Roshan gave 50% of the amount he had to his wife, 30% to his son and the remaining ¥ 50,000 to his
daughter. Find the amount he had.

17. Inaschool, 55% of students are boys and the number of girls is 3600. Find the total number of students in the
school.

‘F" Profit and Loss

Profit=SP-CP, whenSP>CP;loss =CP-SP, when CP>SP.
We can learn basics of profit and loss from our day-to-day experiences, We buy articles from nearby shops, The
shopkeepers purchase it either from the wholesalers or directly from manufacturers after paying a certain price.
The price at which an article is purchased is called the cost price and is written as CP,
The price at which an article is sold is called the selling price and is written as SF.
Ifthe selling price of an article is more than the cost price, thenthe shopkeeper makes a profit.
So, Profit = Selling Price—Cost Price
SP-CP
Ifthe cost price of the article is more than the selling price, then the shopkeeper makes a loss.
50,Loss = CostPrice—Selling Price
= CP-5P
Ifthe cost price and the selling price of the article is same, then there isno profit no loss in the transaction. Here, CP =5P.
Usually, a shopkeeper has to bear some additional expenditures like freight, wages, maintenance charges etc.
Theseextraspendings are called overhead charges. Overhead charges are an essential part of cost price.
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&
= = 5
Thus, ‘? ;
Cost Price = Payment made while purchasing the articles + Overhead charges ‘ : ﬂ'
Keepinmind that the profit and loss are always calculated on the cost price, ¥
. Profit
Profit% = L x100
cP
Lossta = Ex 100
cp

-+ 2 Ateachstage, the selling price of one becomes the cost (buying) price for the other.
. Profitand loss is always calculated on CP.

Example 11 :

Solution

Example 12 :

Solution

Example 13 :

Solution

Mathematics-7

Viru bought a bicycle for ¥ 4,250 and sold it to Shyam for % 3,750. Find his gain or loss.
CPofeycle = 34,250
SPof cycle= T 3,750
Since CP>5P, sothereisaloss.
Loss = CP-5P

= ¥4,250-33,750 =% 500
Hence, Viru suffered aloss of T 500.
If the profit made on a toyis T 24 and the selling price of the toy is T 504, then find the profit %.
Itis giventhat Profit=324and SP = ¥504

CP= SP—Profit

Th04-%24
= ¥480

Profit

Profit % = 100

24
= ﬁxiﬂﬂ = 59
Hence, the profit percentontoyis5%.
Dinesh bought 15 dozen balloons at 24 a dozen for his birthday. He spent 740 on his
transportation. Due to fight with his friends he cancelled the celebration and sold the balloons
at¥ 2.5 each. What was his profit or loss per cent.

Costof 1 dozen balloons = T 24

Cost of 15 dozen balloons = T (24x15)

= ¥ 360
Overhead expense ontransportation = ¥ 40

.. Caost Price = T (360+40)
= ¥ 400
Selling Priceof 1 balloon = ¥ 25

Selling Price of 1 dozen balloons = (2.5x17)

= T30

T(15%30) =¥ 450

Selling Price of 15 dozen balloons
AsSP =CP thereisaprofit on the cost price

Profit = SP-CP
T (450-400)

T 50 64 ‘
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G
g = -
. g‘ Profit
! it% = 100
"ﬂ: ‘ Profit % o b
- - 22 100
400
= 12.5%
Hence, the profit per cent of Dinesh is 12.5%
Example 14 : Theselling price of 12 articles is the same as the cost price of 16 articles. Find gain per cent.
Solution . Letthecostpriceoflarticle = %1
~. Thecost priceof 12 articles = T12
Butselling priceof 12 articles = Costpriceof 16article= T16
AsSP>CP, thereis a profit.
Profit = SP-CP
= ¥(16—12) = T4
Profits = — oM 100
4 _
= —x100 = 33.3%
12
Hence, profitin the transaction is 33.3%.
Example 15 : Ashu bought two horses at ¥ 36,000 and ¥ 40,000 respectively. He sold first horse at a gain of
25% and second horse at a loss of 20%. Find the gain or loss per cent in the whole transaction.
Solution ; Cost price of two horses = ¥ (36,000 + 40,000)
= ¥ 76,000
Cost price of first horse = ¥ 36,000
Profit = 25%of ¥ 36,000
25
= —x36000 =
e x ¥ 9,000
Selling price of first horse = ¥ (36,000 + 9,000)
= ¥ 45,000
Cost price of second horse = ¥ 40,000
Loss = 20% of ¥ 40,000
20
= = x40,000 =
100 X 7 8,000
Selling price of second horse = ¥ (40,000 —8,000)
= 3 32,000
Selling price of two horses = ¥ (45,000 +32,000) =¥ 77,000
As SP > CP, there is a profit.
Profit = SP-CP
= T (77,000-76,000)
= ¥ 1000
Profit% = — o' 100
CP
1000100
— =1.316%
76000 (approx)
Hence, Ashu made a profit of 1.316% (approx) in the transaction.
& o
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‘? 4 Exercise
Find the 5P of the following :

(a) CP=%2250,Loss=%75

(b  CP=%1235, Profit=%65

(c) €CP=%2390, Profit=%120.75

(d) CP=%127, Loss=%12.25

Find the CP of the following :

(a) SP=%1000, Profit= 200

(b) SP=32100, Loss= ¥ 137

(¢} SP= %1320, Loss= T75.5

(d) SP=X778, Profit=332

Find the missing terms (wherever applicable) in each of the following:

5.No. CostPrice | Selling Price I Profit Profit% Loss Loss%
(a) 450 T540

(b) 2200 | 20%

(c) T660 760

(d) 1180 ! T30

(e] T108 15%

Roney bought a mobile for T 12,000. At what price should he sell it soas to get a profit of 30%7
A shopkeeper purchased 50 dozen eggs for T1800. Five dozen eggs could not be sold because they got
broken, At what price per dozen should the shopkeeper sell the remaining eggs so that he made an overall
profitof 20%.

Mr. Parag sold his scooter for ¥ 24,000 making a loss of 20%. What was the cost of the scooter?

By selling a computer for T 16,000 Arnav lose 20%. At what price should he sell it so that he gets 30% profit.
Pammy bought 60 articles at the rate of 80 each article. She sold three-fourth of them at the rate of
¥ 75 each article and the rest at the rate of ¥ 100 each article. Find her gain or loss percent.

Theselling price of 8 applesis equal tothe cost price of 10 apples. Find the gain per cent,

Trisha purchased a bicycle for ¥ 5000 and sold it to Tipu at a profit of 25%. Tipu sold it to Tina at a loss of 15%.
For how much did Tina buy it ?

Aman bought five radio sets at rate of ¥ 320. He sold two radio sets at a loss of 25%. At what gain per cent
should he sellthe remaining radios to gain 25%, on the overall investment ¢

Deepak buys an article and sells it to Raju at a profit of 20%, Raju sells it to Mahesh gaining 30%. If Mahesh
pays 1872 forit, how much did Deepak pay?

A shopkeeper buys 12 kg tea of one quality at the rate of ¥ 250 per kg and 18 kg tea of another quality at the
rate of ¥ 300 perkg. He mixes them and sellsatthe rate of ¥ 290 per kg. Find his gain or loss per cent,

Jagan sold a trouser at a profit of 16%. Had he sold it for T 27 more, the profit would have been 20%. Find the
cost price of the trouser.

Areduction of 25%in the price of commodity enables a purchaser to get 3 kg more for ¥ 180. Find
{a) Reduced price per kg of commodity.

{b)  Price perkg of commodity before reduction,

T 20 Znm
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Assume that some expected or unexpected expenditure suddenly comes like for hospital, family function,
education, marriages etc, but saved money is not sufficient. You will perhaps borrow remaining amount from a
friend, relative, a money lender or a bank. A friend or relative might not show interest in getting their money back,
but others like money lenders and financial institutions lend us money, only if we agree to return the borrowed
money within a specific period of time with some extra money for using their money.

The borrowed or invested money is called the Principal denoted by F. 'T' is the time for which the money is
borrowed. The additional money to be paid after a specific period of time is called the Simple Interest and is
denoted by |. The Rate of Interest (Interest Rate) is an agreed percentage of the sum borrowed at the time of taking
the money throughout the loan period and is denoted by . Generally the rate of interest is taken as "per cent per
annum" which means ¥ 100 per year. When the interest for a specific period is added to the principal, then the
sumiscalled the Amount and is denoted by A.

Amount = Principal+Interest

Example 16 : Mr. Mathur borrowed ¥ 8500 from a bank. He paid 10% per annum and returned the amount
after 3 years. How much interest did Mr, Mathur payin all?

Solution : P=%¥8500Rs(hence, P=Principal)
R=10%PA (hence, R=ROI)

T=3year (hence, T=Time)

PxRxT
100
B500X10X3
100

Mow =

2550

Hence Mr. Mathur Paid ¥ 2550 asinterest.

Example 17 : Eliana borrowed ¥ 8000 from her friend at the rate of 15% for 3 years. Find the amount to be

paid after 3 years.
Solution . Here, Principal = ¥8000
Rate = 15%
Time = AYRa%
I = 100
BO00=15=3
= 100
= 33600
A = P+l

= %(8000+3600) = ¥ 11600
Hence, Elianawillpay ¥ 11600 after 3 years.
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Example 18 :

Solution

Example 19 :

Solution

Example 20 :

Solution

!1 |
@ b5
Atwhat rate will 3000 amountto ¥3600in4 years? " ﬂ.
Here, Amount = F3600 ‘ .
Principle = %3000 v
Time = dyears
Interest =  Amount—Principal
= < (3600-3000)
= T600
Rate _ [= 100
PxT
600100
"~ 3000x4
= 5%

Hence, the rate of interestis 5%.
Atwhat rate of interest will a sum of money tripleitselfin 15 years ?
Letthe principal (P) bex,
Amount = 3x
Interest = Amount-Principal
= 3x—-x
= 2x
=100
P=T
2x =100
x %15
= 133%
Hence, the rate of interestis 13.3%.

Bhola borrowed ¥ 75,000 from his friend Bhalla. He gave 40,000 at the interest rate of 15%
and the remaining amount at 18%. How much interest did he pay in 4 years ?

Interest paid on ¥ 40,000 for 4 years at 15%,
40,000x15x 4
100
124,000
% (75, 000-40, 000)
T 35,000
Interest paid on ¥ 35,000 at 18% for 4 years

Rate

1

I, =

Remaining amount

i

35,000% 18 % 4
100
325,200

1+1,
< (24,000+25,200)= T 49,200
Thus, Bhola paid T 49, 200 after 4 years as interest.

Il

i

Total interest
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;ﬁ '.' Example 20 : Inhow many years will a sum of money double it self at 10% interest per annum?
.,§ Solution :  Lettheprincipal (P) bex

Amount =2x(double)

Rate =10%P.A

| = Amount - Principal
=2x-X

=X

= 1x100
" PxR

X %100
T X%10

Now

=10vyears

!
\?‘ i Exercise w

1. Fillin the blanks:
S.No. | Amount Principal Simple Interest Rate Time
(a) 31800 2216 &%
(b) ¥ 5000 F1200 | 4 Years
(c) 3900 _. 10% 6 Years
(d) T 5000 21000 10%
2. Whatsum of money lent out at 5% perannum simple interest produces ¥ 500 as interestin 2.5 years ?
3. Whatsumofmoney will amountto ¥ 27930 at the rate of 10% per annum simple interestin 3 years ?
4.  Asumof moneydoublesitselfin 6 years. Find the rate of simple interest per annum.
5. Sophiya borrowed some amount at 18% per annum, He had to pay % 225 as interest after 4 years. How much

did he borrow?
6. Inwhat timewill the simple intereston a certain sum of money at 10% per annum be 1;— of itself?

5
7.  Atwhatrate per cent simple interest will be a sum of money amount to a ofitselfin 2 years ?

8. Acertainsum of money amounts to ¥ 4800 in4 years and ¥ 5200 in 6 years. Find the sum and the rate of simple

’.. interest.
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9. Avillage moneylender wants one eighths of the amount loaned, every year as interest. What will be the rate of .ﬁ '
interest, ifa farmer borrows ¥ 12000 for 1 year from the moneylender? What is the amount that he has to pay : ?‘
back altogether?

10. Asum of money lent at 8% per annum simple interest for 5 years yields a certain amount of interest . Had it
been lent for 7 years, it would have yielded T 960 more. Find the sum.

F\
Points to Remember ™ .

4" Percentis a fraction with denominator 100 or a ratio with 100 as the second term.

v Allfractions, ratios and dacimals can be expressed as percentages and vice-versa.

v CostPriceofanarticle is the amount paid to purchase it.

v Owverhead expenses like cartage, labour, taxes etc, are included in the cost price.

v Selling Price of an article is the amount at which it s sold.

v If 5P >CP, there is profit. Profit =SP—CP
v IfCP=>5P thereisloss. Loss=CP-5P

v Profit% = M Loss% = Loss = 100

cp Cp

v Themoney borrowed or invested is called the Principal.
The extra money to be paid after specific period of time is called the Simple Interest or Interest.
v The rate of interest (R) is the agreed percentage of the sum borrowed at the time of taking the money throughout
the loan period.
Principal % Rate = Time PRT

v Interest = =
100 100

Amount = Principal + Interest
5 im

1. MULTIPLE CHOICE QUESTIONS (MCQs):
Tick (v ) the correct options :

la] Theword per centistaken from Latin words

(i) percent (i} percentage (iii] percentum {iv) persanta

(b} Converting 1% inpercentwe get

() 12% (i) 60% (lil) 120% (iv)] 83.3%
{c] Adityascored45% marksin Mathematics. How many marks she got if the maximum marks was 80 ?
(i) 36 (i) 38 (i} 40 (iv] 42

(d)

|
The percentage of shaded portioninthegiven figureis
(] 16% (i) 20% (lil) 25% (iv) 45%
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10,

f 100

W' & g

(el Whatpercentof 150g is 1kg?
(i) 15% [ii) 666.6% (iil) 115% | |iv] 66.6%

(f)  Findthe whole quantityif its 7.5%is 150.
) 20 (i) 200 (iii) 2000 | (iv) 20000
le) Rinky traveled% of the journey by car and the rest by bus. If she covered 120 km in total, what per cent of
journeyshe travelled bybus,
[y 75% (if) 20% (i) 10% | {iv) 25%
(h) Asumof T1600islentfor 2.5 yrs at rate of 4 % per annum. The amount to be returned after 2.5 years is
(i) T160 (i) 1340 (iii) T1760 ) iv) 22000

Find the percentage of unshaded portion of each figure :
(a) (b)

Find the value of the followings :

(a) 7.5% of ¥ 500 ib) 50% of 124/ (¢c) 8.0% of T 1600 km (d) 12 % of 2 kg.
Shikhar hit six fours in two overs whereas Gambhir hit four fours in one over. Who has a better strike rate in
terms of percentage?

The wholesale price of wheat rises by 12.5%. By how much per cent should a family reduce his consumption of
commodity so that his expenditure remains same?

A candidate must score 60% marks to passin an examination. Rahul gets 240 marks and fails by 60 marks. Find
the maximum marks.

Onselling a computer for ¥ 18,000 Mr, Pandey earned profit of ¥ 4500. Find his profit %.

Rakesh bought two electronic items at ¥ 800 and ¥ 1200 respectively. He sold the first item at profit of 20% and
second item at loss of 20%. Find the profit or loss per centin the whole transaction.

Tipu buys an article and sells it to Sindhu at a profit of 10%, Sindhu sells it to Amit gaining 20%. If Amit pays
21980 for it, how much did Tipu pay ?

Shreyas sold his bicycle at gain of 10%. If he had bought it for 10% less and sold it for ¥ 45 more, he would have
gained 25% . Find the cost price of the bicycle.

Mathematics-7
(2. osn v tar s

&

3

3
S



& |
|

11.
12,
13.
14,

Oman borrowed T 5000 from his uncle at the rate of 12% for 5 years . Find the amount to be paid after 5 years.

Inhow many years will¥ 2500 amount to T 3200 atrate of 4% ?
At what rate of interest will a sum of money doublesitselfin 12.5 years.

Whatsum of money amounts to T8250in 4 years at 8% perannum ?

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
k

A factory grants raises at two different times a year. If 62% of the workers received raises in the first
period and 10% of these did not receive a raise in the second period, what percentage of the people
received raises in boththe periods.

ey S ey S A —

%ﬁfﬁg Objective

To find the per cent of multi-coloured figure.

Materials Required White circular chart paper, black sketch pen and blue sketch pen.

Procedure :
Step1: Takeawhite coloured circular chart paper and shade it with different colours as shown below.

Step 2: Findthe coloured partsin fractions.
2 6 a

White parts = EJ Blue parts = EJ Black parts = E

Step :  Convert the fractions into percentage.

ix 100 =12.5%
16

White parts =
&

Blue parts - —x100 =37.5%
16
B

Black parts = Exlﬂﬂ =50%
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(Based on Chapters 6 to 8)

A. Multiple Choice Questions (MCQs). {10)
Tick (¥ ) the correct options:
1.  The coefficient of x i m ?x’y‘z is

M 7 ol 2 Tty w7 T 7w 3
2.  The value of the a!gebrau: expression Sx°y lfx =—2andy=-3is

i 90 T i) ~540 T v 540 3
3, 2 of a number is 45. The number is

5

(i) 135 ;f‘,{"} 225 J[iu} 45 _J‘l{w} 75 B
4.  If 5subtracted from 3 times a number gives 28; the number is

i) 76 L) 1 7t 3 L) 13 3
5. The mean proportion between 9 and 25 Is

! T P s AN p

(ify 1125 "-,-d{"} 25 x_J‘.[IIl,.I 15 ' (ivl 17 2

6. Theword percentistaken from latin words.

(i) percent * j{ii} percentage ".';'_:"){iii:l per centum ’:‘ {iv] persanta V }
7. A 10% reduction on the price of a suit is egqual to 75. The original price of the suit is
(i) T 7500 -.___"{u} % 2075 ..A[HI:I % 750 2 (iv) T705 P
8. /,-—
The percentage of shaded portion is
(i) 80% Pf_':i{ii} 60 % "ﬁ':}{i‘ri:l 40 % L) 25% ’;,
9. WhenSP=% 725and Loss=% 75, CPis
i i) T s7 N s
(i) ¥ 800 'J{I:l T 650 \‘J[Ifl:l BrS ,J[['u':l' T 825 >
10. Onselling her mobile for T 5000, Preety makes a profit of 25%. The cost price of mobile s
(i) ¥6000 : J‘{u} T 5500 j{m] % 4500 3 A[lv} T 4000 o
B.  Fill in the blanks of the following : (10)

1. An algebraic expression that contains three terms is called a

2.  Aletter used to represent a number is called

3. The value of a variable which satisfies the equation (for which RHS = LHS) is called the
ofthe equation.

4, Whena, bandcarein proportion, then b’ = ac.

102 Mathematics-7 s
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5. Themoneyrepaid or given back, which includes the interest and principal is called the
6. Eachliteral or constant quantity multiplied together to form a productis called
7.  Thetermofanalgebraic expression containing no literal factor is called
8. Thedenominatorisalsocalled
9. is a fraction with denominator 100,
10. Theextra moneytobe paid after specific period of timeis called the
C. Write 'T’ for true statement and ‘F’ for false statement :
1. Avariable takesvarious numerical valuesin different situations.
2. 18-6x' =—132,thanx=5
3. Thevalueof7 is equalto (7).
4, An equation in one variable is called a linear equation if the highest power of the
variable is more than one.
5.  Profitiscalculated on CP and loss is calculated on SP.
6. 8m,9n, 6x,—11lyareliketerms.
7.  20+2x+7x’isapolynomialin x of degree 3
8. f_ﬂ=2,thenx=6.
9. E.Sisequaltﬂa?j%
10. 50%of210kmis105km.
w . Mathematics-7
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Model Test Paper-|

(Based on Chapters 1 to 8)

10.

11.

12.
13.
14.

15.
16.

17.

18.

L
104
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(SECTION-A )

Multiply 64 = 105 using distributive property.
Ramu was eating a cake. He had eaten one-fouth of the cake, when his three friends joined. He divided the
remaining cake equally and gave them. What fraction of the cake did each friend get?

[11x2 = 22]

. 2135
Find the product of 3 X% g

Multiply 12. 345 by 27.

Express :-:—:3- in power notation.

ifx=—2andy=3,findthevalue of 3x -y +4.
The sum ofthree consecutive numbers is 45. Find the numbers.

The castof 15 m cotton cloth is T 1875. Find the cost of 8m cloth.

Find the numberwhose 3 1%. is 500.

8

if the profit made on a packet of toothpaste is T 7 and the cost price of the packet is T 25, then how much is
the profit percentage?

Priva borrowed ¥ 1250 from her friend at the rate of 5% per annum for 3 years. Find the amount paid by her

after 3 years.
GECTIUN - B) [10 x 3 = 30]

Find the difference between the sum of odd numbers and sum of even numbers between 20 and 30.

Represent ? and —g onanumber line.

-4 -3
Arrange SR

4

2 i 2 ;
1, 33 M descending order.

[ SR
Ifxisarational numberand p, g and rare all different integers, then prove that 1'{—:\f:x—,wc:'{—: s
ch

fA=7x +5x —2x =17, B=6x +5x —5andC=2x" —6x +3x,find (A-B)+C.
The numerator of a fraction is 5 less than the denominator. If 3 is added to both its numerator and

denominator, it becomes % Find the fraction.

Express the following rational numbers as decimals using the long division method.
5 2 5
(a) =2 (b) 5 (-2

Mathematics-7
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19,

20.
1.

22,

23.

24,

25.

26.

27.

Mannu bought a second hand mobile for 7 3600 and spent % 1200 on its repairs. If he sold it for T 5000, what
was his profit or loss %7

In how many years will a sum of money doublesitself at 12% per annum.

In an examination 85% of the candidates passed and 45 candidates failed. How many students appeared in
the examination ?

(SECTION - C ) (7x4=28]

In a competitive examination paper consisting of 100 questions, 4 marks are awarded for each correct
answer, 1 mark deducted for each incorrect answer and no mark added or deducted for not attempted
guestions.

{a) Arunodayattempted 80 questions. If only 64 are correct, what is hisscore?

(b) Foracandidate to qualify he must get 280 marks. Arnav attempted 75 question, out of which 15 are
incorrect. Will he passornot ?

Solve for ‘¥’ verify the solution also.

4 B 5

Abdulla bought 1800 balls at ¥ 8 a dozen. He sold 1200 of them at T1 each ball and rest at ¥10 a dozen. Find
his gain or loss per cent,

There are three prizes to be distributed in a quiz contest, The value of second prize is five-sixth of the value of
first prize and the value of third prize is four-fifth of second prize. If the total value of three prizes is ¥ 2625,
find thevalue of each prize.

A bag contains 25 paise and 50 paise coins whose total value is T45. If the number of 25 paise coins is four
times that of 50 paise coins, find the number of each type of coins.

Pandey borrowed ¥ 125000 from a money lender for 3 years. He returned T 75000 at the interest rate of 8%
and the remaining amount at 12%. How much interest did he pay in 3 years?
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Triangle and Its Properties

LA R L L LA L L AL R Ll Pl L Rl R L bl Rl Ll bl L L]

Atriangle is a closed figure formed by there line segments, and denoted by the symbol /..
We see many things which have the word ‘tri’ embedded in their names. Eg: Tricycle, tri-series and so on. Similarly,
we have a concept in geometry which is based on “tri’. The meaning of “tri’ is three.

The word triangle literally means a figure having three angles. It also has three sides. It is a closed figure. It has
been categorised as a polygon with three sides. Look at Figure given here, it shows triangle ABC, We can conclude
about the following features of triangles:

A
* Sides:Therearethree sides of atriangle ABC. It has three sides, viz. AB, BCand AC. 7N
Angles : There are three angles of a triangle. In Figure given here, triangle ABC v 1
hasthree angles. Theyare '
LBAC=2ZA=41
ZABC=£B= 22 A2 X
ZACB=/C=/3 B e
« Vertices: There are three vertices of a triangle. In Figure given here, the three vertices of triangle ABC. They are

A,BandC.

Further, in A ABC, shown in Figure given above, vertex A is opposite side BC. Similarly, vertex B is opposite side CA,
vertex Cis opposite side AB.

In £ ABC, £Ais opposite side BC. Further, B is opposite side CA, Finally, #Cis opposite side AB.

| SlaveEs o (ownw

2 Thethreesides and three angles of a triangle together are called six elements of triangle,

A, .. -
'/ Interior and Exterior of Triangle

Letusdraw A RST. R
Infigure given here, we have shown some points on, inside and outside /\ RST, o 5 FoeC
Note that: = ;. (2 ];1 '.__

4 PointsA, B, Careinthe exterior of ARST. 7 S

% PointsD,E, Fare onthe ARST ]

- PointsG, H, larein the interior of A RST. E 2 Y P N
In sum the points lying in £\ RST and inside the three sides of /A RST are E eB

called Triangle Interior. All other parts are called exterior.

/ .I.! f 106 Mathematics-7
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Q Classification of Triangles

Classification on the Basis of Angles

Name of Triangles Figure Definition
1. Acute-angledtriangle E Atriangle with all acute angle is
.f:_';“\\. called acute-angled triangle.
/N
'-.\“I.
N
A \
f/'“ \ I,f iy
E F
ZD <90°
ZE < 90°
ZF <90°

2. Right-angled triangle P A triangle with one angle of 907
and other two acute angles is
called right-angled triangle.

E F
LF=£90°
ZE<90°
ZD<80°
. D . .

3. Obtuse -angledtriangle A triangle with one angle more
than 90* and other two acute
angles is called obtuse-angled
triangle.

E ~F
ZF=>90°
ZE<90°
£ZD=90°
Mathematics-7
r N . ‘ery . T £
': . ,? ""':% ?’ - .H,_ o ) . f‘}g \n e
Iy L DY R 4§ RB




. 3
1 : F ‘ *
¢ o e
.y Classification on the Basis of Sides
Name of Triangle Figure Definition
1. Equilateral Triangle ¥ A triangle having all three equal
sidesis called equilateral triangle.
I _
Y i z
XY=YZ=2X
2. Isosceles Triangle A triangle having two equal sides
and one side different from two
equal sides is called isosceles
triangle,
Z
XY=XZ
XY£YZ
XZ-YZ
3. Scalene triangle % A triangle having all sides unequal to
one another is called scalene
triangle.
Y I:I 2
XY #YZ#ZX
7 08 Matheriatics-7
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Features Associated With Triangle /e —alitude
In this section, we shall discuss some features of triangles that _ / _ ﬁ;”‘ﬂ — median
are of great use in this class as well as higher classes. Consider f.-"' = \
the figure given here. B ;}_’”I T e “'1. =
Base of Triangle Buse. Cqiv3 D
The horizontal line on which the triangle is constructed is A Fig. (a) s
called base of triangle. In Figure (a) BCisthe base of AABC. A
Altitude of Triangle & 2
The perpendicular drawn from any vertex to the opposite qbuf-f\x"' - L
side that vertex is called altitude of triangle. Since there ) 8 %
are three vertices and sides of a triangle, we have three o T g/ \ E
altitudes, too. c 4 i ] _,r"h"“x s Y,
Median of Triangle Base 4-'-1__.'_,‘ E j,f' W ’{m.,__ \
The line joining a vertex of the triangle to the mid-point of the Fig. (b) K ‘,i'_..f-"' .M“*:‘-‘;
side opposite to that vertex is called median of triangle. Since B D C
there are three vertices and sides of a triangle, we have three medians, Fig. (c)

too. SABC, AD, BE and CF are three medians in Figure (c).

Interior Angle

An angle inside the triangle area is called interior angle of triangle. In the Figure (a) £ 2 is an interior angle. Note
that =22 = ZBCA. InFigure (b) £1istheinterior angle.

Exterior Angle

An angle outside the triangle area is called exterior angle of triangle. In Figure (a) £1 is an exterior angle. It was
formed by extending BCto D. In Figure (b) £2 isthe exterior angle. It was formed by extending CBto E.

&L
.. 2. Alltriangles have three interior angles and three exterior angles each, That s quite logical. -
Right Angle

An angle of 90° is called right angle. The triangles having one angle of 90° are called right-angled triangles. Figure
(b)isright-angled triangle.

Hypotenuse

Inaright-angledtriangle, the slant line which is also the longest side is called hypotenuse shown in Figure (b).
Height

Ina right-angled triangle, the perpendicular to the base of triangle is called height. Note that perpendicular and
height are the samein all triangles. Figure (b) shows the height BA of A ABC.

Interior Opposite Angle

InFigure (a) £ZA and £B are interior opposite angles. They are the interior angles which are opposite to each other,
Similarly, ZAand 2 are interior opposite angles. Finally, #Band £ 2 are also interior opposite angles.

Vertically Opposite Angles

Refer Figure {a), We have extended ACup to K. Thus, we have 3 and 24, which are exterior angles.

L£2=23
L21=.4
o Mathematics-7
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There two pairs of angles are equal since they are vertically opposite angles. If two unparallel lines intersect each
other, the opposite pairs of angles are called vertically opposite angles. Moreover, these angles are equal to each
other.

In Figure (b) we have extended ABupto K.

=3 Z1l=23

and ZL2l=.s4 Vertically opposite angles

) Anglesare measured indegrees. The value of angle in degrees is called measure of angle and is denoted as m. For  ©
exampﬂe |fa|'i angle measures ll]?' we wo uld wrlte m ZABE lﬂ?' :

0 Properties of Triangle

Angle Sum Property of Triangle A
The angle sum property of triangle states that the sum of all angles of a triangle is equal " A"
to 180°. In A ABC shown in Figure, the sum of angles isequal to 180°. ' N
= m ZA+m£B+m £C=180° N\
Exterior Angle Property of Triangle .
The exterior angle property of triangle states that the exterior angle of a triangle is A £ L
equal to the sum of its opposite interior angles,
Refer to Figure given here, we have /A ABC. Base BC has been extended to D. So, A
Z4isthe exteriorangle. _.{L&
Now, £1, Z2 and Z3 are the interior angles of AAABC. According to the i ] "\\
exterior angle property, we have : /_, N
L4=L1+L2
This means that the exterior angle is aqual to the sum of measure of two
interior opposite angles,
The sum of all the exterior angles of triangle is always 360",
Side Sum Property of Triangle
According to this property, the sum of the length of any two 5|dﬁs ofa:

triangle is always greater than the length of the third side. AN\ . 180° = 90°+850°

Inthe figure, 2L ABC, we have: i W = 1rightangle+1rightangle
AB+BC>AC ] 74 A = 2rightangles.
BC+AC>AB / N\
AC+AB>BC BL L C

Equal Side Property of Triangle fﬂj

According to this property, if two angles of a triangle are equal the sides opposite
toequal angies of atriangle are also equal. In AABC, if £1= 22, then we have: ,
AB=AC / \

Z1isopposite side AC. \,
Z2is opposite side AB. Al 2
Since these angles are equal, these two sides are also equal to each other. o

=) X
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Equal Angle Property of Triangle sty
This property has been taken from the previous ' - -
property has be om the p , Shavas @ (o
one. According to this property, if two sides of a ° P -
triangle are equal to each other then the angles : In an equilateral triangle, all angles are SN
opposite to these two sides are also equal to each : equal. Each angle is 60°, Further, all sides are o %
other.Inabove triangle ABC, if AB=AC,wehave ' alsoequaltooneanotherinthistriangle. s T
Lr=A2 : q —"———m'; i

So, ifthe two sides of a triangle are equal, the angles opposite these two sides are also equal to each other.
Theorem 1. Provethatthe sumof the angles of a triangle is 180°.
Given: Atriangle PQR. It hasthreeangles £1, #2 and £3.
ToProve: Z1+22+./73=180°=2rightangles.

Construction: Draw RT parallel to PQ.
Also, extend QR to S.
Thus, 24, 5 are clearly visible in the figure shown here.
Proof:
PQandRT are two parallel straight lines and PR is a transversal that cuts through them.
Hence, £1=4 i) (alternate angles)
Again PQand RT are two parallel straight lines and QS5is a transversal that cuts through them.
Hente, 22 =85 coiivimiisiigin {ii) (correspanding angles)
Adding the equation (i) and equation (ii)
L1 +Z 2= L84 LS ey ({iii)
Adding 3 to both sides of equation (iil), we get,
LA+ 4 A 3234 84 8 i (iv)
But 3, Z4and £5arethe parts of a straight angle whose measure is 180°.
Thus, m (£3+ £4+ £5) =m £QRS
=180°
Hence, Z1+ 22+ /3=180" (from equation iv)
Hence, the sum of three angles of a triangle is 180" = 2 right angles.
Example 1 : In APQR, ZP=67°, £Q=77", whatisthe measureof ZR? ;F
Solution : Wehave -
ZP+/Q+/R = 180° ;o
Putvaluesinthis equation. /
67°+77°+ZR = 180° 4 2 e
ZR 180" -67"=77° ) Lo
180" -144"
36°
50, m 2R 36" T
Example 2 : Name sixelements of the triangle given here. %, B
Solution : The & elements of AABC are : Perpendicular AB, Base BC, B ey
Hypotenuse CA, interior angle £1 = ZA, right angle £2 = £B and
interiorangle Z£3= /C.

[t} S

"

The case study of triangle is well know as triangle geometry.

0*"

B

e
g

Mathematics-7 m \ ™.




Theorem 2 : Prove that the exterior angle of atriangle is equal to the sum of its interior opposite angles.
Given: Atriangle PQR. QR hasbeenextended toS. Theinterior anglesare £1, 22, #3. Theexterior angle is £4.

P
I
Q £ WA !
ToProve: /4 = Z1+./2 R 8
In £ PQR, we have
EXF 22 LI = TBOY o cisisveminens (i) (Angle sum property)
Now, £3 and £4 are lying on a straight angle QRS. Thus, their sumis 180°.
L3P A =TBO (if)

Both equation (i) and equation (ii) are equal since their RHS are equal.

Hence, L1+ 22443 =23+24
or, £1+ £2 = Z4 Hence proved.
Example 3 :  Findthe value of xin each one of the following figures.
P S
R P A
/“3\ Xt /
/ 50%, " ﬁ fff\
! 5 LS r -\--\l II'H \
.rrl :'-. “ .’/ L ..l". ! T30
L 4 bl J -
[ \ - 5 i WO L\ 46°n T Ryx N
P ¥ e Lhop gl s . Y .
 EE A @ () : fe) N () Q ) m
Solution o {a) X BT 2L = B0 o (i)
RS = RT
o R (ii)

Put (ii)in (i), we get,
x+50°+x = 180"
2x+50° = 180°
2x=180"-50° = 130°
" =130“= 65°
2
(b) £ Q= 90°
50, MPQRis aright-angled triangle,
Inaright-angled triangle, the angles other than the right angle are 45° each in measure.
Hence, x = 45°
(c) X+43°+67° = 180°
x+110° = 180"
x=180°-110° = 70°
(d} £1+68"+46" = 180°
Z1+114° = 180°
Z£1=180-114 = 667
Now, 21 and xare 2 parts of the straight angle QMN.

N _2e'dnm o X3
5T PTIR LS
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=% ZOMN = 1807 ‘ . ﬂ.
Z1+x = 180° v
x = 180"-21
= 180°-66° = 114°
(e} Itisclearthat TN and SM are intersecting each otheratR,
Hence, x = 72° (vertically opposite angles)
Example 4: Theanglesofatriangleareintheratio2:3:4. Find outthe angles.
Solution : Lettheanglesbe 2x, 3x and 4x. We have used the given ratio to define these angles.
2x+3x+4x = 180°
9x = 180°
180
x=—35 = 207
So, theanglesare:
{i) 2x=2x20"=40"
{ii) 3x=3x20"=60" A
(iii) 4x=4x%20"=80° 7\
Example 5: A triangle has been shown here. Draw its medians. Use a scale or i "\__
compass to find out the midpoints of sides. _A / \
Solution :  The mid-points can be obtained with the f_f' A i f / “‘-x
help of scale (ruler). Join mid-points of sides D/ Ol M\E B Ve
/‘\( <! withopposite vertices. / A
_______________________________ i
An isosceles triangle has two equal sides. Since the sides I.a'f'"\._
are equal, the angles opposite to those sides are also / -
- equal. Hencein the adjacent figure, £1=£2, A 3 E
Exump!‘e 6: Inthe figure shown here, QR is parallel to ST. &PQH 68°. Also, ZRTS = _;'JF-“K
42°.Find the valuesof pand g. i \
Solution : QRisparalleltoSTand PTisatransversal that cutsitatpointsRandT. _},:"a | \ \
Hence, #1= 43° (corresponding angles. ) Qf ) LAR
In/APQR, ZP+2Q+21 = 180° f,.-" i‘x
Putting the value of ZQand £1, we get, ;_:; § 420-:.,\
2 P+68"+42" = 180" f ) L sy
= ZP = 180°-68°— 42° 5
= 70°
QR and ST are parallel lines, and PSis a transverse atthat cuts through them.
Hence, Z0 = Zq (corresponding angles are equal)
So, Zq = 68° f’*
Example 7:  AMisthe median of 2AABC.IsAB+BC+CA>2AM? "ﬁ,._
solution :  In AABC, AMisthe median. 7 |
M is the mid-paint of BC f." "~.1
Hence, BM=MCand BM +MC=BC _ f A
In 2 ABM, we have. d l.-" ‘
AB+BM>AM ..o, (i) " h{l , \
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Example 8:

Solution

Example 9:

Solution

Example 10 :

Solution

Example 11 :
Solution

’— na

|\

In A ACM, we have,

AC+CM>AM...cccoonriniae (ii)

Adding equation (i) and equation (ii) we get,

AB+BM+AC+CM>AM + AM

Or,AB+AC+BM+CM=>2 AM

Or, AB+AC+ (BM+MC) =2 AM

Or,AB+AC+BC>2AM|(.".BC=BM +MC)

Hence proved.

The length of two sides of a triangle is 12 cm and 15 cm. Between what
two measures should the length of the third side fall ?

We know that the sum of length of two sides is greater than the length of
the third side,

Twosidesare12cmand 15cm.

Addup, weget:

Sum=A=12+15=27cm.

The third side cannot be more than 27 cm.

Subtract now, we get :

Difference=15-12=3cm.

The third side cannot be less than the difference of length of other two
sides.

Hence, the third side's minimum length would be more than 3 ¢cm and its
maximum lengthwould be lessthan 27cm.

Isthere atriangle whose sides have thelength 10.2cm, 5.8cmand4.5cm ?

g = 10.2cm
b=58cm
c=45cm
a+b=10.2+5.8 = 16.0
16>4.5 true

b+c=58+45 = 10.3
10.3>10.2  true
c+o=45+10.2 = 14,7
147> 5.8 true

Since all three side sum properties are true, this triangle is possible.

Classify the following triangles as acute-angled, obtuse-angled or right-angle triangles.

(a) £ A=90", ZB=45", ZC=45"
(b) £A=30° ZB=80", ZC=70°
(c) £A=0", ZB=60°, LC=60"
(d) £A=107", ZB=30", /C=43"

{a) Right-angled triangle
(b) Acute - angled triangle
(c) Acute - angled triangle ( equilateral)
(d) Obtuse - angled triangle
Find the values of x, y and zin the figure that follows.
In APQR, we have
x+50°+110° = 180° (Angle sum property)

E 5 n 2P 09 X KL

3 r

¢ % B2 4 K B

-‘..’ r"
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x+160° = 180° 4
= x=180"-160" = 20° ’Zfﬂ
Now, QRS is astraight angle. A7 ,
Hence, 110°+y = 180° e %
y=180°-110" = 70° ol
In 2 PRS, we have. Fs .-’j 3
ZRPS+ ZPRS+ ZRSP = 180°  (anglesum property) toell "\.\x
60°+y+z = 180° .‘;I:':l.ll‘: j’H \ ¥ z, A
60°470°+z = 180°  [y=70"calculated] © R
130° + z = 180°
z=180"-130" = b(O° P
Therefore x=20% y=70"andz= 50° Sy
Example 12 : Inthefigure shown here,PQ=QR f x"“‘“;—-:,_ﬁﬂ
Further #SQR= 162", Find the value of x. L g e e
Solution - Z PQSisastraightangle. [ . '_'f'_“-?? -
So,  /SQR+Zy = 180° A VEEy
162°+-2y = 180°
Sy=180"-162" = 18°
APQRisisosceles.
So, PQ = AR (given)
X=4Lz (Equal sides have equal angles opposite them)

In PQR, We have
Ly+ZLz+x = 180°

But k= L2
Zy+x+x = 180°
Zy+2x = 180%

But£y = 18°

So, 18°+2x = 1B0O"
2x=180"=-18" = 162°
162"
=—= 81°
3 1

4
\%‘ l Exercise m

1. Theanglesofatriangleareintheratio1:3:5.Find outallthe angles of the triangle.

2. Find out the sum of four angles of a quadrilateral using the angle sum property of triangle.
3. Findthe value of pinthe following figures. y
(@ N\ (b} , (c) 5
rox kst Zp
S Jo
a7 )
AT / :
.'Illll Il‘l‘-. ;)/ "
;r' I'., ,’.: \
Vi \ / \ o
/ Y 4
il X il
P ol /
A y . | “
Mathematics-7
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4, Findthevalueofaandb.

5. (a)
(b)
(c)
(d)

G (e) A
r / |'| «.\klkl'
\
_. %
/ | 120°
A

Define the angle sum property of triangle. Can a triangle have two angles of 90° each ?

Can we have a triangle with sides6cm, 3cmand 7 cm?

Identify the type of triangle if ZABC=30°, ZBCA=65"and ZCAB=85"

LABC=2(x+5), ZBCA=2(x+5)and £CAB=2(x+5). Then, what type of triangle /A ABCis ?

6. Inanisoscelestriangle, the vertex angle is 6° more than one base angle. Find out the measures of all angles of
thistriangle.
7.  Fillup the blank spaces by writing the type of angle that each figure shown here represents.
L /

& \
\ L}
,-*/ T {x A g H
1) I 1) RS 1 [
8. Whatarethetwo major differences between an equilateral triangle and an isosceles triangle ?
9. Findoutthevalue of xand yin the following.
I\ s 3500/ AN
/BT i TR
/ % " - ~ LY
/ \ -~ \
e \ ol s b
LS s \or” Pt WY
(a) (b) (c)

10. Thelengthoftwo sidesofatriangle is6 cm and 8 cm, Between which two numbers can the length of third side fall ?

& e
V E 5 Ly __q_} ot 2
\'.""’ S :- '?5 Js
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Right-angled Triangle /1"

A right-angled triangle has one angle of 90", The other two angles are acute
angles, i.e. less than 90°, There cannot be two angles of 90° of each in any / b
triangle. Look at the figure shown here. 3

Look at the figure shown here. In this figure, OM is the perpendicular, MP is the #
base and OP is the hypotenuse of A0MP. ZOMP is equal ta 90°, The hypotenuse is
the longest side of the right-angled triangles. The sides other than the hypotenuse
are called legs of the right-angled triangle. We can all represent the sides of this
triangle by small letters.

Pythagoras theorem 0
Pythagoras, a Greek philosopher of early sixth century B.C., found a very useful
property of right-angled triangles. That property is called Pythagorean thearem.
In ancient India, the Indian mathematician (Bandhayan) had also given a similar
property of right-angled triangles.

According to Pythagoras, the square of the hypotenuse is equal to the
sum of the squares of legs. ]
Let us consider a right-angled triangle ABC. So, ABC is right-angled at B, Look at the - B
figure shown here. B
ACisthe hypotenuse. AB and BC are the legs. Therefore, according to Pythagoras : B ’ C

(AC)" = (AB)'+(BC)’
Or, AC = y/aB" +BC

Let us draw a triangle with one right angle. The hypotenuse and other two . i
sides have been shown in Figure. The three squares have been drawn on 4 M

three sides. You can measure the areas of these three squares. They have v N
been marked as, @', b* and ¢ in the Figure shown here. You can confirm that N >

a'=h"+c .Thus, lisaright-angled triangle. B b l\ v
L g ¥

Ifthe Pythagorean property is valid for a triangle, it must
be aright-angled triangle.

the three sides of the right-angled triangle was, in fact, given by Baudhayan, an ancient Indian mathematician.
Pythagorean triplet

Any three positive integers or natural numbers are said to form a Pythagorean triplet if the square of one number is
equal to the sum of squares of other two numbers.
Let us considerthree numbers: 3,4and5.

3=9

4" = 16 - - _ :

5’ = 25 If the sides of a triangle form the Pythagorean triplet, .
then that triangleis a right-angled triangle. :

25 = 9416 i i s o

Mathematics-7
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*. & Thus, 25=9+16
v (5 = (3)"+ {4y
or, (3)°+(4)" = (5)

50, 3,4, 5form a Pythagorean triplet.
Example 13 © Which one of the following are Pythagorean triplets ?
{(a) 15,10,25
(b} 16,12,20

(c) 2.5,6,6.5
Solution . {a) Wehavethreesides:15,10,25
(15)" = 225
(10)' = 100
(25) = 625
(10)'+(15)' =100+ 225
= 325
325 # 625

(10)'+(15)" # (25)°
Hence, these numbers do not form a Pythagorean triplet.
{b) We have threesides: 16,12, 20

(16)" = 256
(12)' = 144
(20)' = 400
(12) +(16) = 144+ 256 =400
= (12)°+(16)" = 400=(20)
= (12) +(16)" = (20)°

Hence, 12, 16 and 20 form the Pythagorean triplet.
(c) We havethreesides: 2.5,6,6.5
(2.5) = 6.25
(6) = 36
(6.5)" = 42.25
(2.5)"+(6)" = 6.25+36
= 42.25
(2.5)'+(6)" = 42.25=(6.5)’
(2.5V +(6) = (6.5)
Hence, 2.5, 6and 6.5 form the Pythagorean triplet,
Example 14 : Inthe figure shown here, PR=50cm, 5Q=120cm, Tis .
the mid-point of PR and 5Q. Further, 5Q _L PR. Find out
the length of SRand PQ.
Solution : Tisthe mid-point of PR, g -
= PT = TR R L]
But PR = 50cm L

= PT=TH=? = 25¢cm
Tis the mid-point of SQ.
- sT=Ta L
But SO =120cm

sq_ 120

ST=TQ="2=_
= BT

P

=T
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Example 15 :
Solution

Example 16 :
Solution

= 60cm
ZPTQ = 90° {(given)
Hence, APTQisaright-angled triangle.
Hence, we have:
PO =PE Gardsieainigs (i)
Here, PT=25cm
TQ = 60cm
Putting these value in equation (i}, we get
(25)"+(60) = PQ’

The exterior angle of a

i £ 'y
= PRI= (25 #160) triangle is equal to the
= 625+ 3600 : .
A sum of the interior
= PQ = +/a225 opposite angle.
= b5 cm
Further, ZSTR = 90" (given)
= ARTSisaright-angled triangle
= KT =GR e (i)
RT=TR = 25¢cm

T5=5T = 60cm
Putting these values in equation (i), we get
(25) +(60)" = SR’

he exterior angle of
a triangle is always

— SR* = (25)"+ (60)’ greater then either
= 625+3600=4225 of the interior

= oS dEe posite angle.
= b5cm

in the given figure find the value of exterior angle 2 PRS.

= ZPRS = (ZLQPR+ ZPQR) p
= or, PRS = 45" +60°
= or, £ PRS= 105° 45°

The exterior angle is equal to the sum of the interior

opposite angle of a triangle.
..] 60°
Q R
/\ACBis anisosceles triangle, right-angled at C, Show that AB" =2AC’,
Inright-angled /A ACB, £C=90".
Further, the hypotenuse of a right-angled triangle is the longest side of it

So, itcannot be one of two equal sides
Hence, AC=CB

L

¥ o]

Thatiswhyitisalsoanisoscelestriangle. M |
Now since £5ACB isright-angled at C, we have : C : B
AR = AC OB i (i)
But AC = CB
Put CB = AC ineguation (i)
= AB' = AC'+AC = 2AC
Mathematics-7
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. § Example 17 :

Solution

Example 18 :

Solution

Example 19 :

Solution

: Thefallentreeis making an angle of 90" with the ground. 5o, ABCis aright-angled triangle.

Find x, if the angle of triangle have measures (x + 40°), (2x + 20°) and 3x. Also, state which type
oftrianglethisis.
x+40+2x+20"+3x=180" (anglesum property)
or, bx+60"=180°
or, 6x =120°
ar, x=20°
now, x +40°=20° + 40" =60°
2x+20°=2x20"+20"
=60°

Ix= Ix20°=60"
The three angles ofthe triangle isequal. Thus the triangle is an "EQUILATERAL TRIANGLE".

A tree is broken at a height of 5 m from the ground. its top touches the ground at a distance of
12 m from the base of the tree. Find the original height of the tree.

BC=12mandAC=5m 4
= AB’ = BC'+AC
= (12)° +(5)’ S
= 144+ 25
AB = 169m J A
- AB =+/169 =13 m B «——Zm——=(

Aladder is 10 m long. It reaches a window that is 8 m above the ground on one side of the road.
Keeping its foot at the same point, the ladder is turned to the other side of the road to reach a
window whose height is 8 m. What is the width of the road ?
The figureis as follows:
0Q=5Q=lengthofladder=10m
SR=6m and OP=8m
In AASRQ, £R=90"

= SR'+RQ’ = sQ’ (Pythagorus Theorem)
= RQ’ = SQ'-SR°

= (10)’-(6)°

100-36 = 64
- RQ =+/64 =8m
InAOPQ, ZP =90°

= or'+pPQ’ = 0Q
= PQ’ = 0Q'-0P°

= (10)'~(8)°

Mathematics-7
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=100-64
=36

=5 PQ =6m

Hence, RP =length of the entire road
= RQ+ QP
=8+6 =14m

o f
‘?1 Exercise CIFJ

Aman goes 7 km east and then 24 km north. How far is he away from the initial point ?

In a right-angled triangle, one side is equal to 15 cm and the other equal to 20 cm. Find out length of the
hypotenise side.

Find the perimeter of a rhombus whose diagonal measure 16 cm and 30 cm. Note that the diagonal of a
rhombusintersect each otheratright angles.

Find out the length of the diagonal of a rectangle whose length is 12 cm and breadthis 5 cm.
Atriangle hassidesof length6ecm, 7.5cmand 4.5cm. Itis aright-angled triangle. Why ?
Find outthe value of %, yand zin the figure shown here.

r-f\ > 2

Points to Remember ™ .

e
-:-

&

s

Lo

Atriangleisa polygon having three sides. Itis aclosed figure.

The six elements of the triangle areits three sides and three angles.

The sum ofthe angles of a triangle is 180" or two right angles (angles sum property),

If we classify triangles on the basis of angles, we have three categories : acute-angled, right-angled and obtuse-
angled triangles.

If we classify triangles on the basis of side, we have three categories ; equilateral, isosceles and scalene triangles.
The basic features of triangles are height [perpendicular) base, median, altitude, interior, exterior, interior angle
and exterior angles,

Theexterior angle of atriangle is equaltothe sumofits opposite interior angles. (exterior angle property)

The length of any two sides of a triangle, if added up, will always be maore than the length of the third side. (side
sumproperty)

The sides opposite to the equal angles of a triangle are also equal. (equal side property)

The angles opposite lo the equal sidesof a triangle are also equal. (equal angle property)

Aright-angles triangles has one angle of 90%, a hypotenuse, one base and one perpendicular.

Aright-angled triangle cannot have mare than one angles of 90° measure.

The square of the hypotenuse is equal to the sum of the squares of the other two sides or legs. (Pythagorean
theorem)

Ifthe Pythagorean tripletis valid for atriangle, itis aright-angled triangle,

Ifthe square of one side of a triangle equals the sum of squares of the other two sides, then the triangle is a right-
angled triangle and also, the angle opposite to the longest side is a right angle. (converse of Pythagorean

theorem)

Mathematics-7




1. MULTIPLE CHOICE QUESTIONS (MCQs) :
Tick (v ) the correct options:
(a) Thesixelementsofatriangle are its three sides and

(1) Oneangle (il Twoangles
(iii) Threeangles (iv] Noneofthethese.
(b) Thefigure shown here, ZM isegual to

(i} 22° (i) 9q0°
(ili) 457 (iv) Cannotbe determined.
(c) Atriangle ABC has been shown here, Which one of the followingis true ?
(I} AB+BC =AC (il] AC =AB'-Bc’
(iii) AB'+BC =AC’ | (iv) Z£C=90°
(d) Inaright-angledtriangle, the hypotenuseisthe:
(1] Longestside (I} Smallestside
(1il] Sum ofthe othertwo sides {iv] Difference of the othertwo sides

(e] Isthe followingset of numbera Pythagorean triplet ?
(1} Yes (il No
(i) Cannotbedetermined {iv) Need moredata.
(f] Theanglesum property of the triangle states that
(i) Threesidesareequal (Il Twosidesareequal
(1il) Sumoftwoanglesis 180° (iv) MNoneofthese.
(z) Theanglesofanacute-anglestriangleare:
(i} Lessthan90® {ii)  Morethang0®
(1ii) Equalto90® | (iv) Noneofthese

2. Findthe measure of x, yin the following figure.

M M
A

4.35em B&.Eum
B [

3.5em

3. Whether /. PQR is possible in the following conditions ? Also tell about the type of the triangle so made.

a) PQ=mcmandQR=(m+3)cm
RP={m+2)cm,wherem=1ecm

(b) PQ=9cm,QR=10cmandRP=11cm

(c) ZPQR=2830, ZORP=90" and ZRPQ=61°30

(d) ZP=90" Z0Q=90° and ZR=33"10'

le] ZPOQR=x, ZORP=x+80" and ZRPOQ=x+94"

A a0
N 29w -~ Xz 4 o
wiead5T TR L8 a8
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4. (a) Statetheangle sum property oftriangle.
(k) Prove thatthe exterior angle of a triangle is equal to the sum of its interiar oppasite angles.

5. Oneofthe acute angles of a triangle (having one angle of 90°) is 47°. Find out the measure of the third angle. Is
it an acute or obtuse angles?

6. Inthefigureshown here,
L1=43"
Z£2=94°
£3=32°
Find outthe measure of £4.

7, la) Whatisthe difference between scaleneand isoscelestriangles ?

(b) State Pythagorean theorem, draw a sketch to illustrate the
concept of right-angled triangle given by Bandhayan.

{c] Findthevalueof xand yinthe figure shown here.

8. Fillinthe blanks. P Q Q
{a] Theanglesofatriangleareintheratioof2:3:4.Theanglesare y and
(k) ifxand 107° are vertically opposite angles, thenthevalueofxis .
(c] Inthe figure shownhere,
£1=25"
Z1+22=90°
So,thesumof £1+ .22+ Z3isequalto .
{d] Threeangless0®, 60°, 60aretheanglesafan triangle.
(] Inaright-angletriangle, the sum of the othertwo anglesis :
(f} Thelengthofarectangleis40m. Itsdiagonalis 41 m. 5o, its perimeter is m.
{g) Inaright-angled triangle, the hypotenuse is the side. '
(h] Ifa, bandcarethethreesidesofatriangle,a+b is thanc.
9. Inthe figuregiven here, prove that AB+BC+ CD+AD >AC+BD. &

A

-
=

10. In the figure given here, y : z = 5 : 6. Further, =

ZACD=110". Find outthe valuesof x, yand z. £ =
A

3 C n

E

o]

11. Prove thatthe sum of the interior angles of a regular pentagon is equal to 540°.
A

12. Inatriangle ABC, right angled at A, the bisectors of
ZBand ~#Cmeetat 0. Find the measure of ZBOC.

13. Inthefigure given here, find the sum of all angles that are the vertices of the figure.

» . Mathematics-7 2z W
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"- - , 14. The length of two sides of a triangle is 5 cm and 11 cm, respectively. Find the maximum and minimum limits of
the length of the third side of this triangles.
15. The sides AB and AC of A ABC have been produced upto D and E, respectively. The bisectors of exterior angles

atBandC intersecteach otheratQ.
Pruvethat.iﬂﬂtzgﬂ'-_’éﬂ. /ﬁ
2 [
QX/’B\/\\E
D
8]

16. Find out the value of x, y and z in the following figure.

L

H Construct an isosceles triangle whose base is equal to 9 cm, and whose altitude from the opposite vertex to
the base is 7 cm. [Hint: Altitude of an isosceles triangle divides the base into half.]

|
£ ab Take a cardboard of size 1 foot by 1 foot. Draw the following figure on it with pencil, scale and|
"v i ry compass. You can take the help of your teacher.

e

II:III'JJJ_-I_JIJIIJI'JI_IIIIIIJI_'II_IILIIJJ¢—1EITI

Mow, cut out the figure from the cardboard sheet. You would get a thick base line, show as shaded part in figure, The
solid triangle shape and its step must be cut neatly with the help of a cutter and scale. The base strip can be 2 cm thick.
MNow, measure £1, £2, and £3. What do you observe ?

Write down your observation here.

My classis (class)
| have observed about #1, 22 and 23 that

|
|
I
|
|
|
|
|
I
|
|
|
|
|
|
|
|
: lam B {name)
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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Perimeter and Area

LA R L L LA L L AL R Ll Pl L Rl R L bl Rl Ll bl L L]

Perimeter is the measure around something. In the previous class we have already learnt about the perimeters of
plane figures and areas of squares and rectangles. We learnt that perimeter signifies the distance around a closed
figure, whereas area is the part of a plane or region occupied by the closed figure. Here, we will recapitulate what
we have learnt last year and will try to learn meore about perimeters and areas of some more plane figures.

@ Perimeter

Perimeter is the distance measured around a closed figure, The word perimeter is made of two words peri means
around and meter means measure. It means perimeter is the measure around something. You will come across
many everyday applications of the perimeter. For example, groundmen measure the perimeter of a cricket ground
to fix the boundary. As perimeter signifies the distance around a figure, it is expressed in the different units like m,

cm, kmetc. :\ - - t——b D
Perimeter of a Square ”
ABCD is a square of side measuring unit 4 %
Perimeter (P) = AB+BC+CD+DA l |l

= X+X+X+X |

= Ay B —ai—=C

= 4 xside R . E

— 7

Perimeter of a Rectangle

ABCD is a rectangle of length | units and breadth b units

Perimeter (P) AB+BC+CD+DA

{+b+1+h

2(1+b) = : :

2 ({length + breadth) . 28 N

Perimeter of a Triangle ; NE

ABC is a triangle with sides measuring a, zb and ¢ units. & 1?\

Perimeter (P) = AB+ BC + CA V- \\\\

c+o+b B i =

g+b+c

sum of all sides A

Perimeter of an equilateral triangle (all sides equal) ;
= AB+BC+CA yid W\ A

X+X+X ! h

= 3Ix - X

Perimeter of an isosceles triangle (only two sides equal)

AB +BC+CA

X+y+x

2X+ Y

=

I

}"_'.T—’—J

1
»
s
w
<
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:‘: The perimeter of any figureis the sum of allits su:les

Exnmple i

Solution

Example 2 :

Solution

Example 3

Solution

Find the perimeter of the gi.'uen ﬁgure

Lih ¢m L.
4em 4 em
B lem C ] 3¢m K
2em 2em
E Iem D 1 iem H
4em 4em
F = 'G

Perimeter =AB+BC+CD+DE+EF+FG+ GH + HI + [J + JK + KL + LA
sdem+3cm+2cm+3cm+decm+10cm+4cm+3cm+Z2em+3cm+4dcm+10cm
=52cm

Find the perimeter of an isosceles triangle that has its equal A

side 7.5 cmand third side 6.7 cm. N

Perimeter of isosceles triangle T4 B / N TR
= AB + BC + CA 7 _
=7.5cm+6.7cm+7.5cm A
=21.7cm. B - C

Find the length and breadth of a rectangle, if its lengthis 3 m ke

longer thanits breadth and its perimeteris 86 m.

Let the breadth of the rectangle be x. A x+3m D

length=x+3m '

According to the guestion,

Perimeter of the rectangle = 2 (length + breadth)

= BEm=2(x+3+x)

= Ax+6=86m g | c

= 4x=(86—6)m R

= N TR 20m

Hence, breadth = 20 m and length = 23 m.

\% i Exercise m

xm xm

1. Findthe perimeter of an equilateral triangle with its side measuring 7.2 m.
2. Findthe perimeter of the rectangles given that

(a) length=7cmandbreadth=9cm,

IEB

.

(b) length=3.4cmand breadth=5.6cm.
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3. Findthe perimeter of the following triangles.

A
a A
(a) (b) A
& b 9 -\
¥ cm;’f Lem A
B Tom
“-.” cin
5
B « "y
Tem ",
B Tem [

-

-,
v
(c) i\
.'"" '._““
i .
12.3¢cm ¥ % 123 cm
‘_l,-" \
i o)
n"ll(‘l “k"_‘-‘
B [2.3 em [

Ifthe perimeter of an equilateral triangle is 111m, find the length of each side,
The length of equal sides of an isosceles triangle is 16.7 cm, Find the length of third side if its perimeter is 50 cm.

6. Thelength of a rectangular field is 3 times its breadth. If the perimeter of the field is 96 m, find its length and

breadth.

7. The measure of two adjacent sides of a rectangle are in the ratio 4 : 3. If the perimeter of the rectangle is

686 cm, find its length and breadth.

Threesidesof atriangle areintheratio 2 : 3 : 4. Find the measurement of each side if its perimeteris 108 m.

9. |fthe perimeter ofa regular pentagon is 105 cm, find the measure of its sides.

10. Find the perimeter of the following figures :
(a)
A 4 em ]
.\.. o
3 emt, I}J: Aem
e
3 um/"': '\\ iem
E 4em o
A 4em H
\
¢ /
) / ”1\
7.2 J:mllll.fl I"ul T.2em
l{ [ 2em E
/ ."/3 L 3 un\
£ \
] i F G
2em 2em
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& f @ Concept of Area

o

(a)

(b)

e

e}

(d)

You are well versed with the concept of area. Do you think the above given figures represent area 7
The answer is obvious. Only figure (d) represents area as it is a closed figure. Rest of the figures are open ended. A

closed figure occupies some amount of surface, The amount of the space within a closed figure iscalled its area.

To measure the area of a figure we generally find the numbers of square units contained in the figure. For example,
a square that is 1 unit on all sides covers an area of 1 square units. If the unit of measurement is cm, then area is
measured in square centimetre. Other area measuring units are like square decimetre, square metre, square
kilometre etc. Generally we use square centimetre as standard unit of asquare. Itis briefly writtenassq. cmorcm’.

Look at the given figure :

SRS

AN

(a)

AN

(e)

()

(b)

(d)

Can you measure the area of the above given shapes? The area of any figure can be measured by counting the
number of square units the figure occupied. You can easily measure the area of figures (b) and (c) as the square
units fit them evenly. Follow these steps to measure the area of (a), (d) and (e} :
<  Countthe fullsquares.

-

< Count the squares as one which are more than half.

Neglect the squares which are less than half.
<+ Count the half squares as half units.

& s

%o ab5T 5
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Area of a figure = No. of full squares +% x No. of half squares + No. of squares which are more than half.

Let's find area of each figure separately.

Area of figure (a) = 3+7
= 10 sq. units
(- No. of full squares = 3 and squares more than half = 7)
Area of figure (b) = 10 sq. units
(* No. of full squares = 10)
Area of figure (c) = 12 sq. unit
(. No. of full squares = 12)
1
Area of figure (d) =24+ 5 (4)
= 4 sq. units
(~ No. of full squares = 2 and half square = 4)
1
Area of figure (e) =5+ 3 (2)
= B5g. units

( . No. of full squares = 5 and half squares = 2)

You must be observing that it is difficult to measure the area enclosed by a figure if the square units don't fit into
them evenly. Also, it is not always practical to measure the area of a particular figure by counting the number of
units as it is not accurate and gives us only an estimated area. Therefore, we use generalised formula to find the
areaofaclosed figure,

Example 4 :  Find the area of the given alphabets.

Solution : AreaofalphabetT 5 sg. units

(= No. of full squares = 5) 1
Area of alphabet = 9+ = (5)
1
= 9+2 E

=11 % 5g. units

(** No. of full squares =9 and half squares = 5}
Area of a Rectangle -
Let us take a rectangle with its length and
breadth as4cmand 3 cmrespectively.

~ 4 o - ~»

Jem
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@

‘? ‘ Divide the rectangle into unit squares such that each unit square is of 1 square centimetres. There are 12 such unit
squares. We can say that the area of the rectangle is 12 sq. centimetres. Now, find the product of length and
breadth of the rectangle and you will find that the product obtained is alse 12 square centimetres. Thus, we
conclude that,

Area of a rectangle = length x breadth
or, A =[x bwhere 'l is the length and b is the breadth.
Area of a Sqguare
Let us take a square of side 4 cm. Divide the square into unit squares such that each unit square is of 1 square
centimetre (shown is figure by linings).

A i - ) B
+
4cm
| em
i :
D lem (&

L. 111 | e s

There are 16 such unit squares. We can say that the area of the square is 16 square centimetres. Now, find the area
of this square by conventional method (i.e., side = side) and you will find that the area obtained is also 16 square
centimetres.
Thus, we conclude that

Area of a square = side x side
side’
a’, where a is the side of the square.

1l

I

Area of a Right Isosceles Triangle
Let us take a square ABCD of side x units. Diagonal AC divides it into two congruent-isosceles triangles A ABC and

AADC,ie. AABC = AADC N D

N

1

J # ; s,
g+ 2 - -+ [

Areaofsquare ABCD = Areaof AABC+Areaof ADC

® % = 2Areaof AABC
B  Areaof AABC Z% ¥

N,

I

Therefore, the area of right-isosceles triangle is half the square of its base.
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Area of a Right-angled Triangle
Let us take a rectangle ABCD with its length and breadth as funits and b units respectively. Diagonal ACbisectitinto
two congruent right-angled triangle A ABC and A ADC, e, AABC= AADC

A [
b
w
B o [ s O
Area of given figure = Area of rectangle ABCD
= Area of AABC + Area of AADC = length x breadth
= 2 x Area of AABC = [xb
—»  Areaof ABC =%xmb

Therefore, the area of a right-angled of triangie is half the product of its base (/) and altitude (b).
Area of a Triangle A
Let us take a triangle ABC with its base BC as b unit.

o .\
-4 h g

& 1
1

B
+—— X ——Fpt——V—+

a b =
A perpendicular AD measuring h is drawn on line BC, such that it divides base BC into two parts BD and DC
measuring x and y respectively. This perpendicular AD represents the altitude of A ABC.

Area of AABC = Area of AADB + Area of AADC

1 1
=E xBDxAD+E = DC = AD

=—x AD x (BD + DC)

bk |

=_xhx(x+y)

(A

I

=2 xhxb[. BC=BD+DC)

(o8]

1
or, Area of f-AEC:E xbxh

Therefore, the area of a triangle is half the product of its base and altitude.  a F D
Area of a Parallelogram I.fﬂ T T = /
Let us take a parallelogram ABCD with its base as b unit. Diagonal f

ACdivideitinto twotriangle, AABC and ACDA. f'r

h

|

¥ .,
Draw AE L BC and CF L AD as shown in the figure. L IJE:I -
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‘ For a parallelogram ABCD.
BC || AD, so AE = CF (say A unit)

And BC = AD = b unit
Area of parallelogram ABCD = Area of AABC + Area of ACDA

n

L S

1
® BC)(AE-I--E‘KADXEF

i

xbxh+%xbxh

=b = h[. BC=ADand AE = CF]
or, Area of a parallelogram=b x h
Therefore, the area of a parallelogram is the product of its base and altitude.
Example 5 : Find the area of the following :
(a) A rectangle with its sides measuring 16 m and 8 m.
(b) A square with its side measuring 19 m.

Solution : (a) Area of a rectangle = length = breadth
=16x8
=128 m’
(b) Area of a square = side’
=19x%x19
=361 m'
Example 6 : Find the area of shaded portion.

A 15 m H

E F

Im
H

&m. ﬁ 12m

A Awm
4ﬂ.l|7 -
(I
D : : C
Solution : Area of rectangle ABCD = length x breadth
=15%12
=180 m’
Area of rectangle EFGH= |length = breadth
=4x3
=12m’
Area of square LKL = side”
=4x4
=16m’

Areaofshaded portion=Area of rectangle ABCD—(Area of rectangle EFGH + Area of square |JKL)
=180 — (12 + 16)
=180-28
=152 m'

—-—
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Example 7

Solution

Example 8

Solution

Example 9

Solution

Example 10 :

Solution :

Mathematics-7

Find the area of aright angled isosceles triangle which hasits equal sides measuring 16 m.

Area of right angled isosceles triangle = % x (equal side) *

3
=is ® lﬁ?}f 16
= 128m
Find the area of a rectangular field if its perimeter is 210 m and its length and breadth
are in the ratio 4 : 3.
Let length and breadth of the rectangle be 4x and 3x respectively.
Perimeter of a rectangle = 2 (length = breadth)
=% 210m =2 (4% +3x)
= Jx =105m
= ¥ =15m
Length =4x =60 m and breadth=3x=45m
Area of a rectangle = length = breadth
=60 x 45
=2700m’

If ABCD is a parallelogram, find the area of the shaded portion.

A : 78

fom -

@ _I'.

1 I A
z 4—Nm—s E
- 1% m -

Area of parallelogram ABCD = ha;e % altitude
=18x8

=144 m’
Area of AAED = = x base x altitude

Area of shaded portion ABCD = Area of parallelogram ABCD — Area of AAED
=144-32=112m’

The base and the altitude of a triangle are in the ratio 3 : 4and its area is 1350 m’. Find its base

and altitude.
Let the base and the altitude of the triangle be 3x and 4x respectively.

1 .
Area of a triangle = s % hase x altitude
1
= 1350 =E % 3x = 4y

= 6x =1350
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‘8 4
€ ‘ . _ 1350
., 1 X = 2
Wl ) ™
= X = 225m’
== x = 15m

Base=3x=45mand altjtucla =dx=60m

‘? { Exercise JIJP)

1. Find the area of the following rectangles :
(a) Length=15m; Breadth=8m
(b) Length=7.5m; Breadth=6m
(c) Length=12m; Breadth=7.5m
(d] Length=14.5m ;Breadth=4m
2. Find the area of a square ABCD, given that :
(a) BC=7.5m (b) AB=13m (c) CD=7.2m {d] DA=12m

3. Find the area of A\ ABC, right angled at B and AB and BC measuring 16 cm and 10 cm respectively.
4. The cost of ploughing a rectangular field at the rate of ¥4 perm®is % 1280. If the length of the field is 20 m, find
its width.
5. Find the area of the following parallelograms.
(a) ,l} 0.5 m 3 B (b) """l.,- Hm 7 B
/ / =
/ / ,f 3.2m ¥
i I_.'r Il_.l' Il_."
g e § /
/ / /
7 J /
[3* JI:._ f (] [
6. Findtheareaofaparallelogram ABCD, ifAC=36mand BE=DF=12m.
A B
IIJ-"lI “w F ll_.';
IIII.-'. ™ II.".
."Irl. ! " 'Illlr
y EX, ;,
D’ (

7. Findthe areaof the quadrilateral ABCD asshown in the figure,
A I4m B

10m

[
n 23 =l C

8. The base and the altitude of a parallelogram are in the ratio 3 : 2. Find the measures of its base and altitude if
the area of the parallelogram is 3750 m”.,
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9. Following figure have been drawn on squared paper. Find the area of shaded word (LION). Take each square as
lem’.

R 2
@

Z
Fd

)
727
AL

7 4
Voa U o] U v

10, Fil:ld th_e aréa nf_the ;Haded aiphaﬂets c:lrawﬁ on -Sqwe;rﬁd ﬁapén [Ta_ke each square as 1 cm’)

\\\"::&N

AN

.\R\N\‘\\

an= 1A 11
ijﬁ;;;f;’ P f#f:x’ fff, ;;E

| B A< v |
A | | Y

i U U7
mum n/mm
a4 | a ¥k | 4 |

11. The length and breadth of a rectangular field are 64 m and 16 m respectively. If it is exchanged with a square
field of the same area, find the side of the square field.
12. Thecostof ploughing a triangular field at the rate of ¥ 7 per m” is ¥ 6300. If the base of the field is 25 m, find its

altitude.

@ AREA BETWEEN TWO RECTANGLES

Let us take a rectangular field PQRS with length / units and breadth b units. A path of x units width runs around

the field as shown below : T _ — u
‘..- ..-' .x.-' r
P 3 53
- I Y AL
b e - R
W : - - 2 v
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Here, length of the outerrectangle TUVW is TU=x+/+x=/+2x
Breadth of the outer rectangle TUVWIisUV = x+h+x=h+2x
Area of outer rectangle (14 2x) > (b +2x)
Areaofinner rectangle I=b
Areaof path Area of outer rectangle = Area of inner rectangle.
[{(1+2x) (b+2x)—[=b] sq. units

Area of Cross Roads
Let us take a rectangular field PQRS with length / units and breadth b units. Two paths of width X units run across in
the middle of a garden, one parallel to the length and the other parallel to the breadth as show in the figure.

P Apr® Qu
E ! J F
M
X b
v
H L K G

L]

3 D C R

£ I *

Areaof path EFGH parallel tolength= /= xsq. units
Area of path ABCD parallel to breadth = bxxsq. units
Here, the total area of the path can not be equal to the sum of the areas of paths along its length and breadth
because the area of junction lJKLis added twice.
Hence,
Areaofpath = Areaof path along the length + Area of the path along breadth — Area of junction
= Area of EFGH + Area of ABCD — Area of IJKL
= (fxx) + (b x x) = (x x x) sg. units
Example 11 : A rectangular plot measuring 44 m x 25 m is surrounded externally by a 3 m wide path. Find
the area of the path.
Solution :  Area of inner rectangular plot P o T im
=44 x 25 %
=1100m’
Length of outer rectangle 3
=44+3+3 i
=50m
Breadth of outer rectangle=25+3+ 3
=31m
Area of outer rectangular plot = length x breadth
=50x 31
=1550m’
Area of path = Area of outer rectangle — Area of inner rectangle
=1550-1100
=450 m’
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Example 12 © Arectangularlawn is 36 m x 26 m, It has two roads, each 2 m wide running in the middle of it ‘h‘ "
one parallel to the length and other parallel to the breadth. Find the area of the roads.

Solution ¢ Area of path paralle| to length 2m
- ;
=36x2 ' T
=72m |
2 m¢ T 26 m
Area of path parallel to breadth i
=26x2 | i l
=52m'’ " S m ,

Total area of path
= Area of path along the length + Area of path along the breadth— Area of Junction.

=72452-4
=120 m’
Example 13 : A path 1.5 m wide is running around a square field whose side is 36 m. Determine the area of
the path. e
H . ¥ ’ .~ " L 3 -"1.. ifi-‘ﬂ" = A
Solution : Area of inner square = 36 lr 1A
=1296 m’ g /|
Side of the outer square A ‘A
| 36 e
=36+15+15=39m d iﬁm
Area of outer square = 39° /} /1
= 1521 m’ P
Area of path = Area of outer square = Area of inner square
=1521-1296
=225m’

\f 1 Exercise W

1. Find the area of the path of the following.

Im
(a) — (b) s
: b e = £ e
¢ J
¥
& g
3 B
3m = 12 m S e B e
I i [
:r.-'. : -
pro s %.E.S“'Fl‘l/ .
4 - A ———»
+ 17m -

2. Agardenis44 mlongand 40 m broad. Apath 2.5 m wide is to be added outside around it. Find the area of the
path.

3, A rectangular field measuring 36 m = 24 m is it be surrounded externally by a path which is 2.5 m wide.
Calculate the cost of constructing this path at the rateof¥4.5 perm’.

4. Two paths of 5 m wide running perpendicular to each other in the centre of a rectangular path 80 m long and
70 mwide. Find the area of the remaining park.
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5. A2 mwide flower bed is to be constructed around a football ground of dimension 80 m by 60 m. Find the cost
of gardening the beds atthe rate of T8m’.

6. Twocrossroads, each of width 4 m, run at right angles through the centre of a rectangular park of length 60 m
and width 45 m and parallel to its sides, Find the cost of constructing the roads at the rate of ¥ 225 perm’.

7. Asheet of paper measures 36 cm by 24 cm. A strip of 2.5 cm wide is cut from it all round. Find the cost of
colouring the remaining sheet at the rate of T 2.5 percm’.

8. Arectangular plotis 50 mlongand 45 m broad. A path 4 m wide is to be built all around it along its border. Find

the area of the path.
9. Findthe areaof the shaded region in each of the following figures :
{a} - M em - l':b] ‘- ISm — &
| F | £
dom 5 i
7 e T Ay bo e
; 14 ¢m _"'mI 1 ; (R
"M g A e '
5 pm 5 gm
L ] ! | v

2m

(‘?}) CIRCUMFERENCE OF A CIRCLE

We are well versed with the word 'circle’. Let's recall the basics of circle once again. A circle is described as a closed
figure in a plane in which all the points on its boundary are equidistant from a fixed point. This fixed point is called
the centre of acircle. Itis generally denoted by O. —

Radius is the line segment joining the centre of a circle to any point on the circle. e
Itis denoted by 'r'. Diameter of the circle is the line segment passing through y ﬁ - P

Dy il W
the centre of the circle with its end points lying on the circle. It is generally /| s \

denoted by 'd'. Chord of a circle is a line segment joining any two pointson a II r I_

circle. Inthe given figure isthe centre, OA isthe radius and BCis the diameter I'. o o f
of the circle, DE and BC are the chords of the given circle. In  a circle, its - /
diameteris always twice of its radius. H‘f '
d=2r
Diameter=2 x radius
The perimeter of acircle is called its circumference. It is the distance around a circular region. Itis denoted by 'c'.
Let's find the circumference of circular hard-board without using the formula, Put
the circular hard-board on a table and put a string around it completely. Now spread
this thread asstraight line and measure its length using a scale. This measurementis
the circumference of the hard-board.
Have a look at the given table. Draw circles of radii 2.5 cm, 3 cm and 3.5 cm and find
their circumference by using string. Fill the rest of blanks.
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L= = 5
Radius Diameter Circumference ‘Ratio of circumference B
to diameter
2.5cm 5cm 15714 cm
3cm 6ecm
3.5cm 7ecm 22¢cm 3.14
You will observe that
Circumference o
—_— = —=constant
Diameter d
This ratio is a constant and is denoted by & (pi).
Its approximate value is = or 3.14.
c
Now, = constant
a2
o, 4 =T
or, c =nd
or, c =2nr(- Diameter = 2 x radjus)
Thus, circumference = 2 x T x radius
Example 14 : The radius of a circular pipe is 28 cm. What length of tape is required to wrap it twice around the
pipe?
Solution : Radius of the pipe (r} = 28 em
Circumference of the pipe = 2nr
= 2x ?; x 28
= 176cm
50, length of the tape needed to wrap twice around the pipe=2 % 176 =352 cm
Example 15 : Julie goes for morning walk daily. If she takes 7 rounds of a circular park of radius 42 m, how
much distance does the actually cover ?
Solution Radius of the circular park (r) = 42 m
Circumference of thepark = 2Zmr
2
= Fn i x42
7
= 264 m
So, total distance covered by Julie= 7 x 264 = 1848 m
Example 16 : Circumference of a circular boundary is 770 m. How much distance a kid will cover if he has to
reach at the centre from the boundary ?
Solution Circumference of circular boundary = 770 m
= 2nr =770
-‘
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L T70x7
2x22
= r=1225m

S0, the kid will cover 122.5 m to reach at the centre.

@ AREA OF A CIRCLE

There are more than ane method to find the area of a circle. We can find its area by

drawing it on a graph paper and counting the numbers of enclosed squares. We only "4 <
getaroughestimate ofthe area of circle as its edges are not straight.

Let's see another method of finding the area of a circle. Draw a circle of any

measurement and divide it in maximum numbers of sectors and arrange these as

shown, It represents almost like a rectangle with length measuring nor and breadth \T“r—.—«""f’f

measuringr.

Area of the circle

Y
e
L

Area of rectangle thus formed
length x breadth

= mrxr=qr

Thus, the area of the circle = r unit *
Find the area of a circular cricket ground whose diameter is 56 m.

Example 17
Solution

Example 18
Solution :

Diameter of the cricket ground (d} =56 m

56
50, radius (r) =5 =28m
Area of a circle (A) = r
= =7 x (28)
22

=7 %28x28 =2464m

Thus, area of the cricket ground = 2464 m’

The circumference of a circle is 88 cm. Find its area.

Circumference = BB cm

= 2nr=88
r_sa

= T
_88x7

= 2x22
r=14cm

% o
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Area of circle (A) = zr’
=§ x 14 x 14 =616 m’

Area between two Concentric Circles

Circles with the same centre are called concentric circles. Observe the given figure, Both circles, inner circle with

radius OA=r and outer circle with radius OB = R, have the same centre as 0. 5o, these circles are concentric,

Area of shaded region = Area of outer circle — Area of inner circle A
=aR-nr % g
= 7 (R =r’) | |' At
= a(R+r)(R-r) .’_‘_#xﬂ

o, A=x(R+r)(R—r) \ £

Example 19 1 The given figure shows two circles with the same centre. The

diameter of the larger circle is 36 m and the radius of the smaller B
circle is 12 m. Find the area of the shaded portion. W LW

Solution : Diameter of the larger circle =36 m {7 f %\
. . 36 [
Radius of the larger circle (R) = > 7 18m { f f ,'

Area of the larger circle =R= g%1g8' Vo U
Radius of smallercircle (r) =12m o AT
Area of the smaller circle =7 %12
Area of the shaded portion = Area of larger circle — Area of smaller circle

=% 18 —mwx 12’

=7 (18" - 12

- ? x (18 + 12) (18 — 12)

22
=— =x30=x6
7

=565.714m’
Thus, the area of the shaded portion = 565.714 m"

‘? i Exercise m

1. Find the circumference of a circle whose radius is :
(a) 28em (b} 2.5cm {¢) 10.5m (d) 4.2cm
2. Find the circumference of a circle whose diameter is :
(a) 7m (b) 4.2cm (¢} 84m {d) 14 m
If the circumference of a circular sheet is 308 m, find its area.
4. The perimeter of a square-shaped wire is 88 cm. If it is shaped into a circle, find its area.

oW
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. § 5. Theradius of the given figure is 35 m. Two circles of radii 3.5m
and 2.8 m, and rectangle of length 7 m and breadth 4 m are
removed. Find the area of the shaded portion.

6. Acircleof radius 10.5 cm is cut out from a square piece of an iron sheet of side 23 cm. What is the area of
the left overiron sheet?

7.  Two cows are tied with a rope to a pole in the middle of a grass field. The radius of the ropes are 18 m and
11mrespectively, Find the difference in their area covered while grazing the grass.

8. Thediameter of the flower bed is 56 cm. If this has to be surrounded by a path 7 cm wide, what is the area
ofthis path?

8. Find the area of a circular ring whose inner and outer radii are 22 em and 13 cm.

10. Find the area of the shaded portion

+ I-i* -» —
(§) | ————— oy ¥ L s
: g ?._.-'-"’ L y P P
- . "’ i : ...'- -'h}?}-._‘
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/ e TP, -->.~>
/ .-R__k / e v Filh
[ 7 9 S f/.f X
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| +———mo-oo—p \x{/ A ?__.’ N
| -\._r._z-_ ".
1 III". \‘. o II'I".
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\( A
VA A
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F
Points to Remembm\'

% & Perimeteristhe distance measured arounda closed figure.

Perimeter of a square = 4 x side, Perimeter of a rectangle = 2 (length + breadth).
Perimeter of scalene triangle = a + b +.¢, isosceles triangle = 2a + ¢ (equal sides measure a), equilateral
triangle = 3a (all sides measure a)

<+  Areais the amount of space within a closed figure.

<  Areaof rectangle = length x breadth, Area of square = side’, Area of parallelogram = base = altitude.

1
Area of triangle = 5 X base x altitude

Area of path around the rectangular field = Area of outer rectangle — Area of inner rectangle.
%+  Area of crossroads = Area of path along length + Area of path along breadth — Area of junction,

4 The ratio of circumference and diameter of any circle is always constant. It is known as 1t (pie). Its value

is E =3.14 (approx)

2 Circumference of circle = m x diameter,
& Areaofcircle=mr.
Area between two concentric circles with radii Randr=sn (R —r)=n(R+r}[R—r)
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1. MULTIPLE CHOICE QUESTIONS (MCOs):
Tick (v ) the correct options.
[a) Perimeter of an isosceles triangle is
(i} a+b+c {ii) abc {iii) a+a+b | {iv) 2ab
(B) 1f the side of a square becomes thrice, then its area becomes
{i} B&times {ii) 9times {iii} 3 times | liv) 27 times
(c) If the length of a rectangle is multiplied by 4 and its breadth is divided by 2, the area increases by
(i} 2times {il) 4times {1i1) B times | (v} nochange
(d) Area of parallelogram is
(i) xside x side (i) side’ (iii) 2(1+b) | {iv) basex altitude
(2] The area of a square field is 196 m’, its side is
(i) 13m (i) 14m (iii) 56 m fiv) 49m’
(f]  The perimeter of an isosceles triangle with equal sides 14 m and other side 13 m is
(i} 40m [ii] 41m (iii) 182 m ] (v 27m
(g) The ratio of the radii of two circles is 3 : 4. The ratio of their perimeter is
(i) 9:16 (i) 16:9 (iily 4:3 (iv) 3:4
(h} The diameter of a circular lawn whose circumference is 154 m is
{1} 14m (i) 28m {lii) 49 m | [iv) 50m

2. The length of a rectangular field is 2.5 times its breadth. If the perimeter of this field is 119 m, find its length
and breadth.

3. Threesidesofatriangleareintheratio3:2:2.Find the measurement of each side ifits perimeteris 84 m.

The cost of putting an embankment around a square shaped pond at the rate of ¥ 15/ m is ¥ 3360. Find
the measure of its side.

5. Rahul and Shweta are health conscious, Rahul on morning walk takes 5 rounds of a rectangular park
measuring 80 m long and 75 m wide. Shweta goes for evening walk and complete 4 rounds of a square shaped
garden with side 80 m. Who covers more distance and how much ?

Find the area of a rectangle field if its perimeter is 450 m and its length and breadth are in the ratio 5.: 4.

The length and breadth of a rectangle are in the ratio 5 : 2. If the area of this parallelogram is 490 m’ find its
perimeter.

8. The side of a square-shaded field is 72 m. Its perimeter is exchanged with a rectangular field of length 48 m.
Find the area of this rectangular field.
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10. Asheet of paper measures 24 cm by 18 cm. A strip of 2 cm is cut from it all around. Find the cost of colouring
the remaining sheet at the rate of 4 percm’.

11. Arectangular parkis 80 mx 60 m. It has two footpaths, each 3 m wide running in the middle of it - one parallel
to the length and other parallel to the breadth. Find the area of the foot paths.

12, Two paths each of width 5 m, are running perpendicular to each other in the centre of a rectangular park
measuring75 m by 55 m. Find the area of the remaining park.

13. Anathlete complete 8 rounds of circular field of radius 105 m. Find the total distance covered by him.
14, Find the area of the shaded portion:

(a) =

(b} "
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Find the area of the shaded portions in each of the following:
so0” Necr 7| =)
Z \ : /"" 18 cm \ 10 em

E. e b _ bcm . ]
,'59 : tT N || | b
9 om 9 oo 20em
| (a) (b) {c)
s - i et il il s i s e i e e i i e i i i S - »
‘C ab Objective . To determine the area of closed figures by counting the numbers of

’Tf Vi 'y sguares on a graph sheet.

Materials Required : Graph sheet, pencil

Procedure : Stepl. Take a graph sheet and make a closed figure of your choice. A figure is drawn for your
Convenience.

N Cai

& I|I"'-.__---""'

Step 2. Count the numbers of full squares. Hereitis 22,

Step 3. Count the squares as one which are more than half, These are 14,

Step 4. Neglect the squares which areless than half,

Step 5. Count the half squares as half units. Here there are none,

Step 6. Add the counted numbers of step 2, step 3 and step 5.

Step 7. Area of the given figure =22+14+0 .
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=35 square units. ¢
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Revision Test Paper-Ill

(Based on Chapters 9 to 10)

A.  Multiple Choice Questions (MCQs).
Tick (¥ }the correct option.

1

7.

10.

Two angles are said to be supplementary angles, if the sum of measures of two angles is equal to

4 A (iv) 60°

T2 i) 800

In aright-angled triangle, the hypotenuse isthe

(i) 360° ?’:; (i) 180°

"

(i) longestside I’i} smallest side
(iif) sumoftheothertwosides
Inarightangle triangle, the hypotenuseis the:
(1) longestside

(iii) sumoftheothertwosides
Pythagoras theorem is applicable for:

(i)  obtuse—angledtriangle

(iii) acuteangledtriangle

In AXYZ, the angle opposite of side XY is
i 2 S Tty zz
Is the following set of number a pythgoreum triplet? [457]
(i) yes {’:}[ii} no
The number of lines of symmetryinacirclelis:

M 1 SV Ty 3

Acorner point where two or more than two edges of a solid meetiscalled its :

(i) net 4 " (i) vertex {j (i) edge
Sphereisasolid figure which has
{i) 4verticesand 4 edges

(iii} 4verticesand0edge

Ifthe side of a square becomes thrice, then its area becomes:
() 6 times “"A (i) 9 times

(iii) 3 times ‘P:_“‘ {iv) 27 times

Ip'" “ .
P {ii) smallestside

P;g (ii)  right-angledtriangle
A |
\_d (ivl equilateral triangle

P';‘ (iv) difference ofthe othertwosides

”j‘ (iv) difference of the other two sides

(10)

’_f J {iv)] Noneofthese

» {iii} cannotbedetermind -3 {iv) Need-more data

Ff'-._' 3
¢ (iv] MNoneofthese

Fﬂ"- g
2 liv)] face

N o i
~J[Ir] 6faces and 8 vertices

"':‘ (iv) MNovertexandnoedge

2

(3

OO O3

GO0 OO

O

o
X3

OO C
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B. Fill in the blanks :

1. Thediameter of circleis passing through its
2.  Perimeterofarectangle
3. Theareaofatriangleishalf of the product of its and
4, Theexteriorangleofatriangleis equaltothe of its interior opposite angles.
5. Thecomplementof73%is
6. Atriangle having two equal sides and one side different from two equal sides is called
7.  Eachangle of an equilateral triangleis
B. Sumoftwosmallersidesofatriangleis  thanthethirdside.
9. Valueofthe constantmis
10. Parimeterof aparallelogramis
C.  Write'T' for true statement and 'F’ for false statement ;
1.  Atriangular pyramidis also named as a tetrahedron.
2.  Areaofcircle =nr’.
3. Areaistheamountof space within aclosed figures.
4. Thesum of twasidesofatriangle is equalto the third side.
5.  Vertically opposite angles are always equal to each other.
6. Rotational order= %ﬂi .wherex>180".
7.  Ifthe pythagoreantriplettriangle, itis notarightangled triangle.
8.  Bisectinga line segments signifies the division of a line segment into two equal parts.
9. Theexterierangleof atriangleis notequalto the sum of its opposite interior angles.
10. Thetriangles having one angle of 90° are called right angled triangles.
= Mathematics-7 e
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Look at the following figures or designs :
Don't you think these figures or designs have something special about them ? They are uniform in terms of shape.
I

Symmetry

| | i
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i A b
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i ey = 0 &= . TN
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1 1] ¥
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i .
Bullding Circle Flower Rhombus
i
: i
oy i\ll
1 i 3 |4
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y o T, - ey, | A
| % e e S s SErees e e
: XoN e =l =
: 3 £ _— ey | =
- L A e —y e
I S ~ B N 1
| "ty i
g i
T-Shape Patiern Turtle Leaves on a branch

Dotted lines divide then into two equal halves or two congruent figures. Note that if a geometrical figure is exactly
similar to another figure in terms of shape and size, the two figures are congruent to each other. In the figures shawn
here, the dotted lines are dividing the bigger figure into two exactly equal (congruent) halves,
Note that if these figures are folded along their dotted lines, the two halves so obtained will be exactly equal to
each other. Such figures are said to have line symmetry.

./ Line Symmetry

We observed the examples of line symmetry in the previous section. We had stated that if the figure is folded along
a particular line (axis), it divides the entire figure into two exactly equal halves. Thisis the concept of line symmetry,
We shall define it as follows.

“A figure has line symmetry if there is a line about which the figure may be folded so that its two half parts (formed
due to such folding) coincide with each other and are congruent to each other in terms of shape and size." "The
line or axis of symmetry is the line around which the figure shows symmaetry.”

These are the figures which show line symmetry around at least one line or axis of symmetry. They can be folded
along that line and we can see two parts, which would be convenient to each other. “A figure that shows line
symmetry about at least one line or axis is called symmetry figure.”

. /;'?\n -
- Theline of symmetry and axis of symmetry are the same. -
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Look at the following pictures. They all show symmetry along at least one line of symmetry: mobile, kite, red
crossand triangle:

3'_.;-__..----
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Mobile Kite Red Cross Triangle

:.: = 1-' 'ﬂ-rl'.: '|il-"_-F' 'ri:'l-j-":'-"- v .-."

J- Ifonly one-half part of a symmetric figure has been given, we can make the other half part easily.
3 Thenumber oflines of symmetry of a parellelogram is zero.
3 Afigure thatis symmetrical about a straight line isa mirrorimage of its own self.

@ Asymmetrical Figures

We do not always come across nice and symmetrical figures in our everyday life. Look at the following figures.

1 \II -
i . i | — /,fj
/) = 5< )
'l |

7y / e
T — e S

Seven Kay Figure Dasign
In these figures, if the lines of symmetry are inserted and figures are folded along those lines of symmetry, the two
parts of obtained would not coincide with each other. In other words, the two parts would not be congruent to each
other. “A figure that displays this property is called Asymmetric figure, It means the figure does not have a single

straight line about which it is symmetric. It is easily identified as unshapely, odd and asymmetric.

2 Figures with straight lines are not the only ones that can be symmetric. Even curved flgure5 can also be

svmmetrrc Luaka‘ttheseﬁgtff_e_ﬁ —_— . i A $ ¢ -T-I?
o | F, Y b S Y 1 F, I
P S fz"_"“-_ I.II. i |II -,Jr.-' ] i II.- ._JI I -'-._\
|r i | | | :'JJ \, i 5 \ | o %
1——'-""-’# [} "‘-\_-- - f by ..\ : .-""‘-JI-—"JJI II.\_:.,JII L : + ; .
: e ! - il :
{a}“iﬂidllﬂl
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(‘?) Lines of Symmetry for Regular Polygons

A polygon is a closed figure it has several line segments. A triangle is a polygon that has the least 3 num ber of sides.

Apolygonisregularifallits sides are of equal length and all its angles are equal. ]
A
P

Look at the figure here. AABC is an equilateral triangle. Each one of its angles is 60°. So, it A

is a regular polygon of three sides (because all of its sides are of equal length). Its line of P2 ﬁiim"\
symmetry has been shown by the dotted line. f-’F E 'x\
MNow, look at the following figure. It shows a square, which is a polygon with four sides, It 4 1 A

is a regular square (because the length of its sides is equal). Further, all of its angles are B*:{‘Sﬂ? ; 5:;;{«:{:

90% each. Its diagunal are the perpendicular bisections of each other.
— Its four lines of symmetry have been shown in the figure. They also mc!ude its two

I L
ol ! "7 diagonals.
-, 1 .-'J & - " . + v
S Now, refer to the next figure. It is a regular pentagon, with all five sides equal. It has
? five angles. It has five lines of symmetry. '
f;' : “‘\\ Thus, we conduce that the number of lines of symmetry of Yo '
x__f;.‘ i b aregular polygonisegual to the total number of its sides. S ,*xr,
X | 1) + . Vi e B
- “*  Ineach one of these cases, we can conclude that if a mirror 1%. :,‘fq Z_ o
is prosed along a line of symmetry of any other portion will be shown on its refection. So, ,-"'J"{ A E ", ,’h“n
the concept of symmetry is related to mirror reflection. A mirror line helps us ,'r'—:—“{
understand and imagine the concept of line of symmetry. :
F.’(i N
¥ Lowok at this figure, inthis figure, the dotted line is a mirror line. y
-'f_." ! ! /.-.-
/ : .
| \\ v '\
. _ b
l ¥ / R
i 1 Lommmmmmm s e
: Here, the dotted lineis NOT a mirror line. "“-H__ f,..»""f
Some Figures and their Lines of Symmetry
The number of lines of symmetry have been given in parentheses.
Isosceles triangle Circle Square Rectangle
(1) (infinite) (4) {2)
Pentagon Hexagon Kite Chain .uf rings
bi
_ S
(5] (&) (1) . {2)
'50 Mathematics-7
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Division symbol Addition symbol Multiplication symbaol

Q (2) (4)

(6)
Example 1 Complete the following figures using the line of symmetry.
|
R .L
g | ik
C | ! l = 5
N I S
| __.‘-"' '1.“
(a) (b) (<)
) \‘{'\ ) r_f

(2] (f} (gl
Solution !
1
i W
i Ir t:_,:' ._‘_,_,i _l.f"’
::? : 3y X e
k‘? : = .-"’! W
["--_-—'—""'Ib"-—\_-'-':l ..-r“‘";
1 I~
] -
(a) (b} (c)
,_f‘(
H"‘u.,’“ A . i
) -
(e} (f} (g)
Mathematics-7
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o Example 2 : Drawthelines of symmetryin each one of the following figures.
FaN S
=== ~— = {,-"f % y S )
o . '-___“ \q,. I.__r F, '\'l'
/ A\ 4 P \ \ / £
I:\- ) \\-\. 1‘1-\. )Ir i 'I-II( 'lr.l \‘III' ll'll .llll I 1‘\.
R "/ Vil e o & . / o \
(a) (b} (d) (e) (f)
Solution E |
| | ,,-"*' i I
| ! (i —— |
Nt N, 3 ST o — !
Pl NN § A T L |
-u[--:“;:f{~~)+ N L 1 \\ H\ | / i
% \Y/ £ &N \ | /
RS : /o @ o\ g -:
(a) (b) (c) (o] (e (n
Example 3 Which ones of the following figures are symmetrical ?
fffj 1-;::_-:‘" '.? 2
> \ ' : O >
Fid \ / AN N
f \ { i \ B
II'. ( / '\,\ — b4
o i oo g w3
=g { % A R
K'-H__ i R __:,;J .
(a) (b) (c) (d)
.-—\-\.\ i o — },-"fl I "._'
_f \ J.."' / s . . o /
l . ( R f/ / PP
r":/ S k \ . " .-"l #fj "y ' 7 .f'f
S—— 1-,\ e L Vi ‘,.'rl _,-'r P
\ |lr Y i .
'\ _.il .-HH""\—\. . Jr.r’ Il,l‘ ]
(e) (f) (8) (h}
Solution  : Except figures (d), (e), (f), (g) and (h), all others are symmetrical about at least one axis. So, figures

Example 4 :

(a), (b), and (c) are symmaetrical.

]

RN

b

\ |:|

Lt

b R

Complete these figures. The objects missing in the following figures are to be provided to give
symmetry tothem.

1
L.
:
|
I
[
1
I
|
[
1
1
I
I
1
|
[
T
[

- "'\\.‘-\:
:.“-‘:’Lr _T";
,_I_,.:'III, I, "'l,‘-",.\
\ j =
{c)
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i /\.:A\ i
= 1 B N T N
L] i [ | & i p. i Wy
i N o ( < )
| yoieg o KBRS o
i ..-"'III i I ..“_ .:.- ..-'; ¥ 1‘&’7?\--I
: L0 Y )
) i ) o e g J ‘
i Sl . S
(a) {b) {c}
Example 5 : How many lines of symmetry are there for each one of the following figures ?
{a) Parallelogram (b} Quadrilateral {c) Regularhexagon (d) Isoscelestriangle
Solution  : (a) Parallelograms have notevenasingleline of symmetry.
(b) Quadrilateral do not have a single line of / 7 /,.»*"' N
symmetry, They are irregular in most cases. Note | | -::;:_'% '
that rectangles, squares and rhombuses are |/ / B
special cases of quadrilaterals. So, they have lines lL | =
of symmetry. o f":““mﬁ' /N
\‘_ _._J' I ri L
(c) Regular hexagon hassixlines of symmetry. "-‘I:-j:'l el e o i \‘a{
- ‘. 1 “*'- / ! "\,
(d) Anisoscelestriangle has one line of symmetry. . - — \

!
‘? ."l Exercise m

1. How many lines of symmetry are there for each one of the following figures ? Draw sketches, too:

{a)  Rectangle (b) Circle (c) Square

{(d] Rhombus (e}  Eqguilateraitriangle {(f}  Regular pentagon

gl Scalenetriangle (h)  TheEnglish Alphabet ‘X’ (ij  Astarwithsixvertices
)] Semi-circle (k] Kite (l)  lIsoscelestriangle

2. Provide the missing parts in the following figures to make them symmetrical.

(a) _J,ri\\ (b) ‘ s (c) !
\;"' ! x\/ II"\\ ) { @ } i Ilf .
{;{a i H‘x \kr;“’f.i — i \

A X -

/o | \ r J/ E /1

3. Draw the lines of symmetry for the following letters of the English Alphabet?
A B C D E H M

0 T u Vv W X Y

Mathematics-7
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4. Write 'T" for True and 'F' for False for the following statements,
{a] Asemi-circle has aninfinite number of lines of symmetry.
{b)  The line of symmetry is different from the axis of symmetry.
{c) Thetwo halves created by an axis of symmetry are congruent.

{d) Theshape of heartis symmetrical about only one axis.

annnn

(e} The letter Zis not symmetrical about any axis.

(‘? ) Reflection

Let us assume that a pencil has been placed on a mirror in the erect
position. The mirror is lying flat on the table. Look at the figure shown

“Pencil

here. Mirro
The pencil shown here is exactly equal, in terms of shape and size, toits = .
reflection in the mirror. This reflection is also called image. This mirror is
acting as on axis of reflection or line of reflection for the pencil. You have
learnt in Class VI that you can construct a point symmetric to a point with  Reflection of
respect to a line of symmetry. Now, you will be able to find out a point on  Penellin Mirrar
the other side of line of reflection using the same principle.
Look at this figure. Here, Ais a real object (like pencil). The point A'is areflected image of the object A.
|
|
i l— Axis of Reflection
|
i
LA
(i) Point Reflection (about x-axis)
-
We can use the same principle to get the reflection of a line — T
segment AB, along an axis of reflection. s B Axis of Reflection
=

Look at this figure now. We can use the same
principle to make the reflection of a triangle, e
ABC.

................._'.....ﬁ;p.
|
rl
¥

—Axis of Reflection

|
4
L]

Ef--

(iii) Triangle Reflection (about x-axis)

r
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In these three cases, we have reflected a point, a line segment and a triangle along a mirror-like object, about the !
horizontal axis. Itisthe case of reflection alongthe x-axis.

%

L

-
g
o
@

We can get the reflection images of point, line segment and triangle about a vertical axis as well. Look at the figures
shown ahead, They show usthe three cases of reflection about the vertical axis.

Vertical reflection of point line segment and triangle about vertical axis (y—axis).

A A Al

g | B vB| VB

{i} (i) (iii)

"
il -
m
yeials

3 Thepoint & has two coordinates. The coordinate along x-axis is known as abscissa,

s

Jr N-RKN

L
=

e Reflection on an XY-Plane

If we want to find out the coordinates of reflated points,
line segments or shapes about the horizontal axis (x-axis) {‘515:!\ 1 - B(5,6)
orvertical axis (y-axis), we can doso on the graph paper. £
Use agraph paper. Draw (x-axis) and (y-axis) on it. Labelits 2
grades(0,1,2,3, ... } on x-axis. Label its grades (0, 1, 2, 3, / 1
...... ) on y- axis. Do the same on the negative sides of both
axis. Now, plot the following figure about the y-axis (as has .
been shown). Draw the reflection of the figure as well.

Mote that all values of abscissa (points on the x-axis) have B
changed to negative values. The values of ordinates - 5

remain the same. The AA'B'C' is a mirror image or
reflectionof AABC.

Now, let us see the reflection of AABC about the horizontal
axis or x-axis, Y

Mathematics-7 .
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AY(5,~7)

I|'rl
Here, we can see that the abscissa do not change in terms of sign. They remain the same. The values of ordinates
are changed. AA'B'C'isamirrorimage of AABCwhen the reflection is about the horizontal axis (x-axis).

@ Laws of Reflection

Every point on the axis of reflection remains unchanged upon reflection.
2. Theshape and size of geometrical figure do not change.

3. Ifalineis parallel or perpendicularto the axis of reflection, its image will also be parallel or perpendicular to the
axis of reflection.

4, The orientation of a figure is reversed upon reflection. Its LHS becomes RHS and vice-versa. If it is pointing
upwards, itsimage points downwards. If it is facing LHS, it seems to be facing RH5 in the reflection.

Example &6 :  Plotapoint D (8, =7) on the graph paper. Then, plot its reflection D,, and D,, along the x - axis
and y - axis, respectively. i
Solution +
J;' * D, (8 7)
1
T
T
T
T
¢ | :J_:':': it Keaxis
| _
i _
I _
I =
* D, (-8, =7) T =D (8, =T
I ]
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8 Loy B 7
_ E’E 2:’ ‘0B X2 .. o'a » ¥
' g, A .LE‘ + b ¥4 . B

&

3
S



Lo |

Example 7

Solution

Example 8

Solation

Mathematics-7
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Draw a point x (6, 3) on a graph paper. Now, draw its
reflection on the x-axis as x, and on the y-axis as y,.
What are the coordinates of x, and y, ? Can you find
the coordinates of x, and y, without plotting them ?
See the graph paper and the reflection of x as x, and
Y-

The coordinates of x, are (6,—3).

The coordinates of y, are (=6, 3).

Yes, we can find out the coordinates of x, and y, without
plotting them on the graph paper. For x,, the value of
ordinate will be negative, the value of abscissa
remaining the same, Hence, x, <= (6,-3).

Fory,, the value of abscissa will be negative, the value of ordinate remaining the same.,

Hencey,, «+(—6,3).

Find out the coordinates of AABC where A < (1,-2), B < (8,-3) and C < (4,-7) and the axis
of reflection is the x-axis.

A
4 o 4 B8, 3)

B8, -3)

The reflection of AABC is AA'B'C’,

The coordinates of its vertices are as follows :
A-e3(1,2)

B'- ¢ (8,3)

C'-e(4,7)

R o ¥
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f ‘l Exercise m

1. Draw three points MNP on the graph paper such that M < (4, =7), N «= (8, —9) and P <= (7, — 6). Draw the
reflections of AMNP along horizontal and vertical axis.

2. Assuming that reflection is taking place along the X-axis make this figure symmetrical along the
X-axis.

3. Assumingthat reflection istaking place alongthe ?—axigr make this figure symmetrical along the Y-axis.

Y
Make the following shapes symmetric about the dotted lines,

O Point Symmetry

A parallelogram is not an symmetric figure. Because it is not symmetric about any one of its axes. Hence, it is
asymmetric aboutits diagonals and bisectors of its sides,

, IEB &
" ol . o o o ekbs
(~.“ 5 \% ¥ + \% gy > Z 3100
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Let us rotate the parallelogram about the point O, which is the _ : g :
point of intersection of its diagonals. When we do so, we find face. . e R W g oo
that it rotates evenly about point O. Hence, we can state that = ----'.':-_i%._-_-;::f- =
the parallelogram ABCD is symmetrical about point O. / il ;5 L e i
When we go deeper, we find that the point O bisects all line /" o
segments that pass through it. So, AO=0C,BO=0D,PO=00 [ ] St
and RO=0Sandsoon. - 5 Q ¢

Here, Qis called point of symmetry.

The size and shape of geometrical figure remains unchanged, if it is rotated by an angle of 360°,

O Rotation

You must have seen a fan rotating on the ceiling of your home. It has four blades. These blades evolve around one
point. When this fan rotates around a fixed point, called axis of rotation, the blades change their position in a
uniformmanner inthe space. So, let us draw a diagram to understand this movement.

5 R Q P 5
I.-' .-.I II.' '_ll I"l- "_\I I". l"'l :I ._.II
s l'-. f— .__l'-_ Ji - = -I — == | .II__ =y = l e Q= T G-
P M OREET S ke W DR M SEC R >
b @ [ [ % 90° | 90
II\. ".ll t.' ¥ / II ¥ '..l "'\,. tl\'. L 3
C-J e T I8 e R g il e R Nl caer 0
I 1 3 :
4 th turn ;nd turn 2 th turn I Complete turn

With each quarter turn, the single blade moves ahead by an angle of 80°. All other blades naturally move ahead.
They all are turning about a point. The axis of rotation passes through a point. The direction of the rotation can be
clockwise or anti-clockwise.

/ﬂ".z‘?\( a8
Facts to Knon

J When anobjectis rotated about a fixed point, every point onthe object rotates through the same angle relative
tothe fixed point.

Rotational Symmetry and Rotational Order

A figure is said to have rotational symmetry, if it appears to be the same when rotated by an angle of x°, where

%< 180° Further, the quotient of ¥ is called Rotational Order of the figure.
- Mathematics-7 159 .
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T ‘ Let ustake up a few examples:

_ 360° |
(a) Rotational order ofsquare = G = 4
360° 4
(b) Rotational order of triangle = 1300 =3
\ Eﬁun I."
(c) Rotational order of parallelogram = 180° = 2/
. 360"
(d) Rotational order of hexagon = =2 | |
180°
(e} Rotational order of letter N = 60 2
180"
[f] Rotational order of letter Z = 250 .5
180°

@ E)Zﬂcfﬁ' ta f'{!mu‘

J When an r::-bjer.t mtates |t5 size and shape remain unchang&d

O Rotation of a Point

If a point is rotated about a centre, its distance from the centre of rotation
remains unchanged. Look at the graph shown here. The point A (5, 5) is
rotating in a circle. The centre of rotation is O. The distance OA does not
change even as the point A rotates about O.

In the figure given here, the point A is moving in a clockwise direction. 3 ".
Note that anti-clockwise movement of this peint about centre O is also = *gi' ot '.I
possible.

AN

@ ?:‘hts‘ to Knﬂm

) One complete turn of an object about the point of rotation covers 360°,
1
So, 2 th turn=980°,

A5, 5)

L1

'

/

“a'(s, 5)

1 Asalreadystated, this movement can be in clockwise and anti-clockwise i
r;lwectiuns WhenAreachesA It has cuv{ered an angle nfElD“ . i e

O Rotation of Line Segment il

StriNg go=| /

Consider a piece of plastic in the rectangle shape for this activity. Original Position | |
MNow tie the plastic rectangle in the middle with a nylon rope. On a \

wooden table, nail down the other end of the string. The length of ' '
plastic rectangle can be 5 inches. The length of nylon rope can be _ e

10inches. That depends on the size of table top you have. e e Tt
180 Mathematics-7
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Rotate the plastic rectangle by 90" in each turn. The position and size of line segments do not change when they ‘ "
rotate about a fixed point. The plastic rectangle gets inverted when it is rotated by an angle of 180°. The same is
true fortriangles, pencils and polygons.

SFacts to Know
3 If you rotate a figure through
90° in the clockwise direction, -

@ Laws of Rotation of Line Segements

1. Thesize and shape of the rotating figure do not change.

2. The centre of rotation remains fixed. it is the same as rotating the
3. Thedistance between the figure and centre of rotation remains fixed. same figure through an angle
4. Ifthefigureisasolid object, itis inverted upon turning by an angle of 180°. : of 270" Iy the antiiockwiee
.......  Girection. ...
Example 9 ¢ Write the centre of rotation, angle of rotation, direction of rotation and order of rotation
for the following figures,
(™ ) L
I:ﬂ:l s ; — . \ - = N - ='.':-..:\.
il | il F ) =3 . Y i ".. ¥ | - i )l
A E D C B
(b) i
E B D A Cx y E B - D A £
D c C B B A A 3 E D
A s C B A
! J ' | | —
() D8 U—JA B 6—1b Al o ¢ o J®
= B r'e R C
B A c B
(d) - = | 3 |
12071 120° 120° 120° 120 A 1300 120%™ 120¢
120 120° BT 1307
i ; | O B . |
c . B LR B c A
D B B A D
i = . % 'A
A. ) __.-' i A " 4 L s
(e) T g G o B ¥
: C - s ik i D L
B o i
E- ".ﬁ; "..D e -.c ﬂ
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! n

_*@ ?;ura to Know

-

3 When the direction of rotation has not been mentioned in the question, assume that the figure is rotating in the
anti-clockwise direction.

3 Rotational order or order of rotation are the same concept.

Solution

{a) The letter S has the centre of rotation as shown here,

(Centre of e

—l
Rotation) i -.|'1|

The angle of rotation is the angle through which a figure must rotate to look like the original figure. Note that
the figure should look alike the figure at the first (original) position, It is not necessary that it may come to its
original state, If we apply this rule, we find that S has to turn through an angle of 180° to look like the original
position (shown by (i) here). The position of the centre of rotation is clearly visible here (in all three figures).

| : l"::l O-,

g o

iy, PR

_.m_ 90°

90° =

Thedirection of rotation is clockwise.

o

3
Order of Rotation =

X
where x = angle rotated in degrees by the figure to come to a state in which it looks exactly like the figure in
the original position (the figure may not have come toits original state).
360"
1807

So, order of rotation fors=

™
Mathematics-7
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s %
(b)  The centre of rotation for this figure has been shown ahead. ‘ .
Ifthis figure rotates by an angle of 72°, then it comes to a state in which it looks like the original figure. 4
Hence, Wehave A E
Angle of rotation = 72° I,"
Directionofrotation = clockwise ¢ __ ;;" II:'\. & D ;.-j’ Il-_ 4
o el =D i Tt )
Orderofrotation = 00 ';.a'f X !.-’. gl
X & e I'-. I N I.'-.
Hence, % = o - 1/
360° 3 & c 8
Order of rotation = " g

Facts to. Kl s

2 Hwerotate a figure by 1807, the centre of rotation remains unchanged. Also, the size and shape of the figure
remain the same. Every point of figure remains equidistant from the centre of rotation.

3 Adcircleis a polygon with an infinite number of sides.

(c) The centre of rotation of thisfigureis O, which has been shown below. e 5
ltisclear from the figure that point A has moved ahead by an angle of 80°,
So, all other points are also moving ahead by an angle of 90° each. The figure Df 15 ._"|E
remains the same when the angle of rotation is 90°, The direction of rotation is
clockwise, - - Ny -
) 3607 ] £ JIHJ
Order of rotation = 3 y
| ! f
ci A a0t
x = EDE '.'. |:| II| __,-o-""..- g
360" '
= Order of rotation= gqg: = 4 g B

(d) The centre of rotation of this figure is O, which has been shown in the figure given here.

A A
lmn 1_.1 £k Centre of rotation 1243;-:‘_ E'ED'
71907, I
(o @l ."‘L—‘B B ¥ = I
It is clear that this figure is moving ahead by an angle of 120° with each step.
The direction of rotation is anti-clockwise.
360°
Order of rotation = F
Here, x=120°
_ 360°
= Order of rotation = 120° = 3
o . Mathematics-7
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(f)

The centre of rotation of this figure is O, which has been shown in the figure
given here.
=0 {Centre of rotation)

e S

It is clear from the set of given figure that the figure is rotating by an angle of
90°. After turning through this angle, the figure remains similar to its original
state. Further the direction of rotation of this figure is anti-clockwise, ~

3607 :
X c S
Where X = 90° 2
360"

=4
ap

Order of rotation

[l

= Order of rotation

The centre of rotation of this figure has bean shown as point Qin the figure given here.

1 I' 4
| . |

Centre of Rotation

:
|

<
f

¥ S [ S )
1

| | |
i | f

Further, the figure is moving by an angle of 360° to come toits original or similar-to-original state, So, x= 360°

But, x<180°for calculating order of rotation.

Hence order of rotation of this figure cannot be calculated. Direction of rotation is clockwise.

Example 10 ©  Discuss the rotational symmetry of an equilateral triangle.

Solution . Lookatthe figure shown here. It shows an equilateral triangle APQR.

164
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7

, 120 /7 120° / % 120° _
i % T e ; ——3 /

b

Q R P Q R P a R

Itis clear that APQR is rotating in an anti-clockwise direction.

The angle of rotation is 120°. It means that when the triangle rotates by an angle of 120° in the anti-
clockwise direction, it assumes the same state as the original position (although its vertices are not at their
original positions.

The centre of rotation APQR is O, which has shownin the figure given here, When APQR rotates through an
angle of 360° (after three turns of 120° each), then its vertices come back to their original (initial) position.
Butit assumes the shape of the original state by turning through an angle of 120°.

3607

X
angleturned per time of rotation

= 120°

3607
Orderofrotation = 1550 =3

Order of rotation

Where, ¥

Mathematics-7
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Example 11

Solution

Example 12 :

Solution

Mathematics-7
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a,
Give the tabular format of line symmetry, number of lines of symmetry, rotational symmetry ‘ "
and order of rotational symmetry of the following letters of the English Alphabet.

) 0 N H C E

Thedataisas follows.

Alphabet Linesymmetry No.oflines Rotational Order of Rotational
of symmetry  Symmetry Symmetry
;) No 0 Yes 2
o Yes 2 Yes 12
N No 0 Yes >
H Yes 2 Yes 2
c Yes 1 No 0
E Yes 1 No 0
(a) Isthereanysymmetryfor asemicircle? :
e

(b) Doesasemicircle have rotational symmetry?

(a) The semicircle has symmetry about the right bisector
ofits diameter, Now look at the figure shown here.
If it is folded along the right bisector at O (dotted line),

the two halves so obtained would be congruent to
each other.

)

(b) By definition a figure has rotational symmetry, if it obtains its original state or a state
exactly similar to its original state by rotating through an angle of x, where x < 180°. In

QoD

90° a0’ 90° 90°

case of the semi-circle the rotation has to be done through an angle of 360" (90°x4) to
obtain its original or similar to original state. Hence, the semicircle does not satisfy the
condition for rotational symmetry,
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l Exercise m

Give the centre of rotation of 15:::s.celE5 rectangle, circle, square, rhombus, equilateral triangle, regular
pentagon and regular hexagon.
What is the order of rotational symmetry of a ceiling fan with ;

() 3blades (b) 4blades (e} 2blades
Mame the shapes of the figures that have rotational symmetry and whose angle of rotation are as follows.
(a) 45° (b} &0° fc) 90° (d} 120°

A line segment has coordinates A (4, 10) and B (0, 0). Rotate AB by 90° in the clockwise direction about the
origin and find the coordinates of the image (A' B') of AB.

Find the coordinate of the images of the following points when they are rotated about the origin by 90° in
the anti-clockwise direction.

(@) Pe>(-2,3) (b) Qe (=5, —4) (c) Re>(4,2) (d) Ses(5,-3)

Find the coordinates of the images of the following points when they are rotated about the origin by an
angle of 180° in the clockwise direction.

(a) Pe3(-2,3) (b) Qes(-5,—4) (c) Rex(2,4) (d) Ses(4,-86)
Plot a quadrilateral with points as follows :

Aes[-6,5)

B«>(8,4)

Cea(7,-6)

De>(-8,—4)

Plotitsimageifitis rotated by an angle of 180°in the anti-clockwise direction.

P, O

Pmn’rs to Remember

e

Figures can be symmetrical or asymmetrical.

A figure has line symmetry if there is a line about which the figure may be folded so that its two half parts
coincide with each other exactly and are congruent with each otherin terms of shape and size.

The axis of symmetry is the line around which figure shows line symmetry.

A figure that shows line symmetry about at least one line or axis is called Symmetrical figure.

‘Curved figurescanalso be symmetric, besides straight lines and line sketches.

The total number of lines of symmetry of a regular polygon is equal to the number of its sides.

Figure can be reflected about horizontal, vertical or slant axis (lines) of reflection.

Laws of reflection are followed with reflecting objects or figures about axis. There are four laws of reflection.
Afigure is symmetrical about a point if that point bisects all line segments of the figure. That can be drawn init. A
figure may not be symmetrical about any axis but it may be symmetrical about a point.

Rotation of a point around a fixed centre does not change the distance between the point and that centre.

When afigure like rectangle is rotated abouta fixed point, it gets inverted upon rotating by an angle of 180°,
Fourlaws of rotation govern the rotation of line segments around a fixed point.

L]

360
Rotationalorder=s —— ,wherex<180°
X

When an object rotates, its size and shape remain unchanged.
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1. MULTIPLECHOICE QUESTIONS (MCQs):
Tick (¥ ) the correct options:
{a) The reflection of point P <+ (3, —8) along y-axis is

[l] P'¢>(-3,-8) i) P'es(-3,8)
(i) P'¢>(3, 8) (iv] P'&>(8,3)
{b) The rotational order of a regular octagon is
) two (i) four
(i} six (iv) eight
(c) A parallelogram has
(Il Mo point of rotation (i} One axis of rotation
liii} One point of rotation [iv] None of these
(d) An equilateral triangle, if rotated by an angle of 180" will become a/fan
(i rhombus (i1} isosceles triangle
(i} scalene triangle [iv] none of these
[e) 1If a small scale is rotated about the point (0, 0) on a graph paper, after covering an angle of 180°, it will
1) remain as such (i} getinverted
liil] become a square (Ilv) become a point object
{f]  The orientation of a figure is reversed upon
] drawing (i1} rotating
(i) reflection (iv) deletion
(g}  The number of lines of symmetry for a rectangle is
(i) 4 [ii) 3
(i) 1 (iv] 2
{h} The number of lines of symmetry in a circle is
iy 1 fii} 2
(iii) 3 [Iv] Mone of these

2. Draw all lines of symmetry for the following.

vV W X Y M U B A

3. Draw the reflections of the following figures along the dotted lines.

] |I \ \ ~
. [ 3 | \ e .-!'
e /
2 A [
.\H
Mathematics-7
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‘ﬂ: . ‘ 4. Find the coordinates of the images of the following points when they are rotated as has been described.
¥ la) P& (-7, 6); clockwise 90° (d) Ae¢s(7,21); anti-clockwise 180°
(b) Tes (18, -12); anti-clockwise 180° (2] B (D,—4); anti-clockwise 180°
(c) R« (6,-20); clockwise 90° (f} D« (-11, 8) ; anti-clockwise 180°
5. Find the coordinates of the images of the following points when rotated about the origin by an angle of
180°,
[a] M (6, 18) (d) D¢ (10,-5)
(b) T« (-4,-9) (e} X ([-7,0)
(e) Per(=7,2) (f} ¥Yer(0,12)

6. Write T for true and F for False for the following statements.
(2] The rotational order of a parallelogram is zero.
(b) If atriangle is reflected along y-axis, the abscissae of its points would get opposite signs.
() If a quadrilateral is reflected along x-axis, the ordinates of its point would get opposite signs.
(d] A parallelogram is asymmetrical about any axis.
(e) Apoint P <> (—4, 12) is reflected along y-axis, its reflection P" has the coordinates (12, —4).
(1) The point x (=6, =3) has bean rotated by an angle of 1807, Hence, its reflection is x' (6, 3).
(gl The total number of lines of symmetry of a regular pelygon is equal to the number of its sides.

(] Rotation of a figure around a point changes the shape and size of such a figure.

o

(il Rotational order = , where x < 180"

(1) i, after rotation, the object looks exactly the same as it was in its original state, it is said to have
rotational symmetry.

7. Draw the lines of symmetry for the following.

[2) straight line (bl line segment
{c) kite (d) inverted heart
() rhombus (f) the letter, )

F
Make 3 copies of the shape alongside, Shade triangles in such a way as to create shapes with: '
(a} 1lline of symmetry -
(b)  2lines of symmetry
(c) Rotation symmetry of order 2

Mathematics-7
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Lab
‘fﬂ’ ' r y Objective : To make designs with rotating shapes
. Materials Required - Chart papers, a pair of scissors, sketch pens, fevical
Procedure : P
Step 1. Draw a rectangle and make a shape as shown ; #,;.l " 'I‘J
-
N 'J
.‘h-':i
| =T
{:J y ' Step 2. Cut out the shape as shown. Make 10 identical shapes :
. - |
o :‘\
Step 3. Take another chart paper and mark a dot. Place one cutout shape on the

/ Step 4.  Rotate the shapes to a new position and paste it, keeping the same point

l of the shape on the dot as shown :

!

Step 5. Continue rotating and pasting the shapes until you complete the circle.

\
[
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1

dots as sown :
1
|
|
1
|
|
1
|
|
1
|
|
i
|
|
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Step 6. Colour the design, and make it mare attractive. :

|
|
|
|
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12° Representing 3-D in 2-D

In previous classes, we studied length, breadth, height and area. These properties were studied, for two
dimensional figures. Example : Land field, table top, floor, sheet of paper etc. All these have length and breadth or
breadth and height as their two vital parameters. But in our everyday life, we do not see flat objects at all times. We
see ice-cream cone, foothall, gas cylinder, room, hall, tumbler, tiffin box, book, pen, cake etc. All of these are solid
shapes, not flat shapes. So, we have three types of things around us. We can have things having only length (like
straight line). Then, we can have things having two dimensions, which can be length and breadth or breadth and
height (like table top, wall of classroom, blackboard surface, notebook page, book page, top view of a frisbee etc.).
Finally, we can have things having three dimensions, which are length, breadth and height. The third category is also

called solid objects or three-dimensional shapes.

Let us recall the shapes. The figures with only one-dimension have been shown here.
A B e
Line segment Straight line
One-dimensional figures
Now, we can have a look at the two-dimensional figures.

Triangle Square Rectangle CQuadrilateral
Pentagon Hexagon Circle Owval

Two-dimensional figures
Finally, we can have a look at the three-dimensional figures,

Cone Sphere Triangular Pyramid Cylinder
/ )
Cube Square Pyramid Rectangular Cuboid Prism

Three-dimensional (solid) figures

f 170 Mathematics-7 i
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One-dimensional figureis asimple figure.

Two-dimensional figureisa 2-Dfigure.
Three-dimensional figure isa 3-Dfigure.

Inthis chapter, we shall discuss 3-D figures and their representation in terms of 2-D figures.

(‘?) Definitions Regarding Solid Objects

Look at this figure. Itis a cube. Let us discuss its various features.

Yertex

Edge

—Face

We can see that a three-dimensional object like cube can be made on a sheet of paper. This cube has the following

features;

1. Ithassixsurfaces.
2. Ithastwelve edges, Anedge is formed when two adjacent surfaces of a solid intersect.

3. Ithassixsquare-shaped faces. Aplanesurface enclosed by anedge or edges is called face,
4, Ithaseight vertices. Avertexisa point where three surfaces meet, A vertex of a solid can also be called carner,
We have done this exercise for the cube. We can find cut these properties for other solids as well. Read the table
that follows:

Solid | Prism | Sgquare pyramid, Cuboid Triangular pyramid
Edges 9 8 12 6
Faces 5 5 4

Y Vertices 6 5 4

m Facte to Know,

© The 3-D shapes whose faces are polygons are called Polyhedrons. Example : cube, cuboid etc. The faces can be

© tria ngle, rectangle, square and so on. These objects have straight surfaces, not curved ones,

Definitions Regarding Solid Curvilinear Objects

The cylinder, cone and sphere have curved surface. So, we have the concept of curved surface, curved edge, curved
face and circular face in case of curvilinear solid shapes, Look at the figure shown here :

Curved

surface

e

— ]

Cylinder

Mathematics-7
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Circular face

& Circular face

Curved
surface

— Vertex

Curved
Coii Edges

Curved surface

Sphere
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Read the table that follows :
Solid Cone Cylinder Sphere

Curved Edges 1 2 1

Curved Surfaces 1 1 1

Circular Faces 1 2 1

Vertices 1 0 i

?m:r:- fﬂi‘-’f{}'umi

Forany polyhedron (with straight surfaces), we have :
F-E+V=2,
where, F = no.offaces of polyhedron

E = no, of edges of palyhedren

V = no. of vertices of polyhedran

O Showing 3-D Objects in 2-D (Oblique Sketches)

We can represent 3-D objects in 2-D very easily. Let us start with the cube. Look at this figure. It is a cube of side
6cm. Now, letusrepresentiton asheetofpaperina 2-D format.,
Take the following steps:
(i) Draw asquare PQRS, so that each one of its sides is equal to 6 cm in length. Label the W %
vertices too. | !
(ii) With PQasa base, draw a parallelogram PQXW. You can use any acute or obtuse angle. But P
itcannotbe arightangle. The sides of the parallelogram are also equal, i.e., 6cmeach.
{iii) FromW and X, draw dotted vertical lines. Thus, draw WZ=6cmand XY=6cm.
(iv) JoinZwithY, RwithYandSwithZ.
(v) Thisisthe required cube. itsverticesare P, Q,R,S, X, Y,Z, W.
(vi) Ithas6faces, 8verticesand 12 edges. Each one of its edgesis 6 cm long.
Now, let us draw a cuboid on a sheet of paper inthe same manner. Look at the figure shown here.
Take the following steps:
P o (i) Draw arectangle WXYZ on the plane sheet of paper, so that ZY = WX =8cm,

' L XQ=WP=6cmand WZ=XY=4cm.
w/ x/

Aem - (i) With WX asthe base, draw a parallelogram WXQP, sothat WX=PQ = 8 cm
= ‘g and XQ=WP =6 cm. You need not make a specific angle, it can be an acute or
; oo obtuse angle. It cannot be a right angle in any case (because parallelograms do
) 8em ¥ not have right angles).

(i) From Pand Q, draw dotted vertical lines. Thus, draw PS=4cmand QR =4 cm.
{iv) JoinZwithS, Ywith RandSwithR.
(vl Thisisthe required cuboid. Itsverticesare: W, X, Y,Z, P, Q,R, S.
{vi) Ithaséfaces, Bverticesand 12 edges. Its lengthis 8 cm, breadthis 6 cmand heightis4 cm.
Similarly, we can draw the objects, which are in 3-D, on a sheet of paper in a 2-D format. In this chapter, we shall
draw many 3-D objects on sheets of paper (in a 2-D format) to clear the concept.
From these two examples, itis clearthat 3-D objects can be drawn on plane surfaces, ina 2-D format.

l?ﬂ Mathematics-7

g 2P S B X .% = @' =
(‘b'-l- ﬁEE S Y T T WS

&

3
S



S

The following points can be noted in this context :
1. Theimageson plane surfaces (for all 3-D objects) are distorted.

2. The angles between various edges may be 90" in same 3-D objects but on paper (in a 2-D format), there may be

oblique angles to represent 90",

3. Allfaces of the 3-D object are not visible. It is obvious because the sketch on a plane surface cannot show more

thantwodimensions.

4. All the lengths are not equal to those in the original 3-D object. That is because of the limitations of the length

and breadth of the plane surface.

@ Showing 3-D Objects in 2-D (Isometric Sketches)

There is another way of making 3-D images on 2-D (plane) surfaces. Let us use
the dotted paper to draw some sketches, Itis available in markets. Alternatively,
you can punt dotted paper from the printer. This paper has small dots in the
form of equilateral triangles.

Your computer lab assistant in school can help you get these sheets on printer. In
this case, the dimensions of the 3-D objects are exactly the same on this type of
paper, just as they actually are. Let us draw a cuboid of length5em x4 cm % 3 cm
onthe dotted paper.

Let us draw a cylinder on the dotted sheet of paper. The height of cylinder is
& cm. The radius of its upper and lower bases is 3.5 cm. Let us draw this 3-D
figurein 2-D.

The dotted paper we used here is called Isometric Paper. In this sketch, the
dimensions of the object remain the same on the 2-D (dotted) sheet.

The sketch of a solid in which measurements are the same as the original ones
(in 3-D) is called Isametric Sketch. The 2-D isometric sketches are exactly same
asthe 3-Dsolids but theyare in 2-D format.

Showing 3-D Objects in 2-D (Squared Paper)

& & & & 838 & & & B & &

We can also show 3-D objects in a 2-D format on a squared paper. This sheet is available in stationary shops.

Alternatively, your school's computer lab assistant would get it printed.

Let us draw the shape of a cone with radius 2.5 cm and height 3 cm on the squared paper, which has small squares

of equal size. We can show only the 2-D format of cone on this squared paper.
Further, let us draw a cube of side 3 unitson the squared paper.

K mu»u.‘r

We can represent 3-D shapes on plain paper, in 2-D format, in three ways:
{i) Asobligue sketches

- [ii) Asisometric sketches

o (i} Onsgquared paper

Mathematics-7
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é "‘ Example 1 : Describe various parts of a cuboid by making a sketch and label it neatly.
. Solution - : _—Vertex

— FEdge

=
| ‘-.
y
L

Face __h"_ o
L g
e

Example 2 : Givethe specifications and line diagram of a square pyramid.
Solution . Asquare pyramid has been shown here. We can note the following specifications of this pyramid

fromthe figure drawn here:

Mo.ofedges = B

Mo.offaces =5

No.of vertices = 5

Shape similar to the pyramidsislocated in Giza (Egypt) /
Example 3 : Givetheshapes of the following objects:

(a) Football (b) Candle (c) Train (d) Wire

(e} Book (f) Dice (g) Lunchbox (h) Caoin

(i} Cakeofsoap (i) Joker'shat (k) Laddu (I) Eraser
Solution : (a) Sphere (b) Cylinder ¢} Cuboid (d) Cylinder

(&) Cuboid (f) Cube (g) Cuboid (h) Disc

(i) Cuboid (j) Cone (k) Sphere () Cuboid

Example 4 : Nametheshapes ofthe following 3-D objects.

(a) (b) c)

(d) (e) (f)

Solution : (a) Cone (b) Cube (c) Cylinder
(d) Oval (e} Cuboid (f) Square pyramid

Mathematics-7
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1. Give the shapes of the following 3-D objects:

(b) . (d)
,."|:_ i
(f) (&) th) A _l_&

2. Draw the shape of an object whose length is 7 m, breadth is 5 m and height is 2 m. Draw it on a squared paper.
Usethescale2 m=1cm. Whatdo you see?

3. Drawtheshape of aroomwhose length, breadth and height are equal. Identify the edge, vertex, face and total
number of faces of this 3-D object. Draw this object as an oblique sketch.

4. Write the number of vertices of the following :

{a) Sphere (b) Cylinder (c) Cube (d) Cone (2) Square Pyramid

@ Using Nets to Depict 3-D Objects

We all write, read or view in 2-D environments. The book is single-dimensional, The TV is flat. The figures of
geometry on our classroom’s blackboard are in 2-D. Then, how can we represent 3-D objects in 2-D environment.
This is a big problem. However, this problem can be solved with the help of nets. We can show three dimensions of
asolid object in 2-D very easily. When we try to show the 3-D images on the sheet of paper (which is a 2-D object),
we are unable to show all vertices, edges and faces. We shall use nets to show those hidden parts of 3-D objects.
We use the shapes (that can be used on sheets of paper) to depict 3-D objects. For example, we can use squares,
triangles, circles, rhombuses etc. to show solid {3-D) objects. The tool that we shall use is called net.

Using Netto Show a Cube

Look at this figure. Itisacube, Itisa 3-D object. We have to represent it in 2-D. The length of each side of this cube is
4cm.

Vv U
5 / R
W
/ b
P a
Its net representation is as follows: T
4cm | dcem
4cm | Side |Bottom| Side |4 cm
4cm . .
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We can easily form a cube with the help of this net. Simply fold the square-shaped surfaces along the edges and the

"._ cube would be ready. You can try this by making this net on the sheet of cardboard. Cut it from the main cardboard.
Now, fold it along marked edges. When the sides are lifted, the cube will be formed. Use cello-tape to fix the sides
onthe sides of their edges.

Using Net to Show a Cylinder
Aright cylinder can be represented in the form of a net as follows:
5

2nr

|

It is clear that when the cylinder is cut open (from one side), its height remains the same and its circular edges

become straight lines,

m -

" Wecan represent all objects in 3-D on a sheet of paper. The hidden dimensions or edges can be shown with the help -
of dotted lines. '

Example 5: Draw the nets of the following 3-D object.

R
b h
P a

& Ky
A2 &
et B gm
%‘ﬁ Bom Gem
A5 em
[ 6 5 cm
{H] . ik} {e)
F=scm
e g
. ST
e 4cm
Lo
_,1; 10 cm
h_;,'{“ 4cm
4 ecm
{d) (e} {f)
Solution
Tom 15‘.‘ __;:f'
Scm._, N . 5Lm & cm
Bem| Ride am!| | &cm
: ke i S R (ST B om
[Bem e o
sy e v
&om
9 [
"’;1. 5
(b)




1. The nets of the 3-D images of some objects have been shown here. Draw the 3-D object for the same.

2. Given below is the net of a cube. Some signs have been marked on each one of the parts of the net, which

(d)

=

10 em

¢

10cm

wa 0t

%

(2)

£
Ly}

&

ol

o O

‘é l Exercise @

{a)

(c)

(b

(d)

are, in fact the faces of the cube. Now, answer the following questions :

(a)
(b)
(c)
(d)
(e)
()
(&)
(h)

(a)
(B)
(c)
(d)

What is seen at the bottom?

What is seen at the front?

Which thing can you see at the top?
What is located at the back?

Who are the two vertically faced neighbours of M?
Which one out of M, *, E and S is not on the vertical face?
Which faces are adjacent to the one having circle (O) ?

Name the face pairs of the cube.

A water pipe

Draw the nets for the following objects :

A dice of dimensions 2em = 2cm = 2 cm
Abookofsize 20cm x 12 cm % 4 cm.
A copper wire of radius 14 cm and length 112 cm.

Mathematics-7
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4. Find the odd one out.

VA O

{b)

5. Thesum of the number of dots on the opposite faces of a dice is always equal to seven. Fill up the dots in the
empty squares of the net of this dice.

Visualising 3-D Objects : Cutting Through an Object

A 3-D object can be cut into a numbers of parts. When we cut a 3-D object with a knife, we get two parts, We also
get two new faces at the cut portion (where we had used the knife). These new faces are known as cross-sections
of solid or 3-D shape, Let us cut through a piece of butter, which is in the shape of a cuboid. We are cutting it into

exactly two equal parts.
Knife Piece | of butter New face
':z,'l.-""f )
/ Hultcr New face Piece 2 of
butter

/ / =

l

Plane of culhng

The new faces (cross-sections) are in the shape of rectangle.

Mow, let us cut a solid cone in a vertical direction.

[{nli‘e Mew face

Mew face

The new faces so obtained (in the case of cone) are in the shape of rectangle.

Mathematics-7
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Visualising 3-D Objects : Creating Shadows of 3-D Solid Shapes § 5
The shadow of a 3-D object (solid) is a 2-D image. When we throw light on
a 3-D solid from one of its sides, we obtain an image. The shadow so Light source

obtained would depend upon which side we are throwing light from.

Let us throw light on a pencil-like cell (AA battery) from the top. At the
bottom, we shall get a shadow that is not cylindrical (like the battery) but

arectangle.

Now, take a ball and throw light on it with the help of a torch from its left
side. What do you observe?

Battery cell (AA)

Rectangular shadow
Torch

Ball
Circle

It is obvious that the shadow so obtained is a circle. In this case, we can throw light on the ball from any side. The

shade obtained in any case would be a dark circle. So, the shape is also important while getting shades of 3-D
objects,

O gcevwooown

When we get shadows of 3-D objects, we observe the following:

1. Theshadesare 2-Dimages, they are dark too.

2. Theside (face) from which we throw the light on the object is important.
3. Theshape ofobjectis equallyimportant.

Example 6 : Cut through a ball and inform about the cross-sections so obtained.

Cross Section (circle)

Solution : When we cut through the ball, we get two hemispheres. The cross-sections obtained after cutting
are two circles. If the ball is not cut at any of its diameters, the two parts are not equal to each
other. Butcross sections of these parts are circles only.

P Mathematics-7 79
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Example 7 :

Solution

Lo
* Q

Example 8 :
. Ifwethrow light on a cone fromits slant side, we get a triangle on the shade screen,

A

Solution

Example 9 :
: The shadow of the pipe would be a dark circle in the middle of the light. The dark circle is the

Solution

Torch [

Cut through a solid tumbler and inform about the cross-sections so abtained.

. Look atthe figure shown here. We assume thatitis asolid tumbler,

Thus, we observe that when a solid tumbler is cut, its cross-sections are quadrilaterals. If the
tumbler is not cut at any of the diameters of the top of tumbler, the quadrilaterals (of the two

cross-sections) would not be equal to each other.

1

Quardrilateral ﬁ ﬁﬂuardratem

What shadow would you get on throwing light on a cone from itsslant side?

Shade screen

What would be the shadow if a water pipe is shown light from its one end?

shadow of the pipe.

__— 5olid
__— Hollow
Shade 5
ade Screen =y )
[ — Light
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Cutacylinder across its length. What are the shapes of two cross-sections so obtained?

A pyramid has a pentagon at its base. Its heightis 18 cm. It is cut by a knife at a point 7 cm from its top, paraliel

tothe pentagon base. What are the shapes of the cross-sections so obtained?

Light is thrown on a dice from its bottom and the shade is obtained on a shade screen above the dice. What is

the shade so obtained?

What is the shape of the shadow of a book, if it is subjected to torch light from its top and the shadow is

obtained at ashade screen located exactly below it?

-~

Points to Remember
‘.

e

E

o
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One-dimensional objects are —line, line segment and ray etc.

Two-dimensional objects are — square, triangle, circle, rectangie, rhombus etc.

Three-dimensional object are cube, cuboid, prism, pyramid, cone etc.

The corners of a solid object are called vertices. Its line segments, formed due to faces, are called edges. Its faces are
the surfaces thatare present onall of its sides.

A 3-Dobjectcan be draw — as a 2-D figure in there ways — (a) as an oblique sketch (b) as an isometricimage (c)ona
squared paper.

The dimensions of a 3-D object onanisometric sheet of paper are exactly equal to its original dimensions.

Solid curvilinear objects have curved surface, curved edge, curved face and circular face. Mot all of them may be
presentinthem.

We canuse nets to depict 3-D objects.

We can cutthrough a 3-D object. The cut portions of a 3-D object are called cross-sections.

We can ereate shadows of 3-D objects.

The type and size of shadow depend upon which side of the 3-D object we are throwing light from. The shape of the
objectisalso equally important.

For solids, the Euler's Formulais F+ V—E=2, where F= number of faces, V=number of vertices and E=is number of

II-...
? -

MULTIPLE CHOICE QUESTIONS (MCQs) :
Tick (v ) the correct options.

(a) Wecannotgetthe 2-Dimage of the following on a sheet of paper.

(il cube {ii) cone
(i} pyramid (iv) circle
() Iflightisthrown on a rectangular block from the top, the shade at the bottom would be a
(i} circle {il}) square
{iii)  prism {iv) noneofthese

$ BSR4+ 6 KB
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(c) Thedimensionsofa3-Dobjectonanisometric paperare the same asthe ones

(I} onasquaredpaper (Il}  ofthe3-Dobjectitself
{iii} ofthe plainsheet of paper {lv} ofanother3-Dobject
(d) Theshadow of a ballisalwaysa
(I} circle (i) square
(i) pyramid {iv) straightline
(e) TheEuler'sformulais
(ij V-E+F=6 ) i) VeF~E=4 3
(i) V-F—E=2 {iv) V+F-E=2
(f] The3-Dshapes, whose faces are polygons, are called
(il polyholes ~{ii)  polycites i
liii) polyhedrons liv) tetrahedrons
(g} Ifarectangular room iscutinto exactly two equal haves, its cross-section would be
(1) circles {il) rectangles
(i) cones (iv) areas

(h}  Acircularprismhasno
(il edge (i) vertex
(iil) base (v} noneofthese
(I} Atriangular pyramid is also called
(il polyhedron i) tetrahedron
(i) pyramid (iv) 3-Dshape

Name the vertices, faces and edges of the following figures. Then, check whether Euler's formula is
applicable tothem.

A L
A B [ /]\
M N
P § 2
| 1 S ——— AC 5
)
g o
(a) f (b} R T
(c)
Draw the nets for the following.
(a) (b} {c}
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(d)

[\

4,  Whatshadows would emerge if light is thrown on the following 3-D shapes? The direction of light has been
shown.

{a) (b) e} (d)
5. Lookatthe net of a cube. Then answer the following questions:

(a) Whichonesof the faces are not exactly opposite to each other?

(il Sand2 (il 4andB |

(i) Band1l {iv) 3and4 |
(b)  Whichfaceisnotadjacentto6?

(i 1 (i) 5 |

(iii) 3 vy 2 -
{c) Ifface 1is putonthe RHS of face 4, which face would face inthat case?

iy 5 Wy =2 )

(iii) & ~{iv} noneofthese L ¥

(d) Whichfaceisexactlyopposite to face2?
(ij, 4 | 2 |
(i) 1 v} 5 |
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2,
8.
9.
10.

Match the shadow with their 3-D objects if the light is thrown from the top :

(a)

(b)

(c)

(d)

Column A ColumnB

(i} wvolleyball

{ii] tetrahedron

(iii) cone

O (iv) cube

Match the nets with solids:

{a)

(b
(€)
(d)

ColumnA ColumnB

{iv) [ +—

AN\
N e
A

Using a paper of 16 cm x 12 cm, how many cylinders can be made ? What can be the height of these
cylinders?

(a)
(b)
(c)
(d)
(e)

What isthe difference between obligue sketch and isometric sketch?

Prove that Euler's formula is applicable to the following figure.

What is the difference between the circular face and curved surface of aright cylinder?
What is the sum of number of dots on any two oppaosite faces of a dice?

Canwe have more than one net fora 3-D object? Give examples.

Write T for True and F for False for the following statements :

(a)
(b)
()
(d)

(2)

Allfaces of a prism are triangles.

The horizontal cross-section of a cone isacircle.

Atriangular pyramid has five vertices.

If we cut through a cuboid, we get two cross-sections, both being rectangles.
Theisometric sketches of a 3-D object have the same dimensions as the object.
Anice-cream cone is atype of prism.
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Ans: Yes
Copy this table in your note book aor

on a chart paper and play the game
50, we have reached a conclusion by asking only 2 questions, for all the solids you have studied so

Then the objectisa cube. Ifthe answeris 'no' itis a cuboid.

far.

-
&
(g) Therecanbemorethanonenetfora3-Dobject.
(h)  Acuboid has 6faces and 8 vertices.

We cannot draw 2-D sketches on a squared paper,

A birthday cap isa hollow cone.

If 3 cubes of dimensions 2 cm by 2 em by 2 cm are placed side by side, what would be the

dimensions of the resulting cubolid? Represent it with the help of

(I} obligue sketch (i) Isometric sketch

@ﬂwty
: - Identifying 3D shapes
|
: Objective : Toidentify 30 shapesthroughverbal reasonings
| Materials Required :  Paper, pencil, ruler
! Preparation ¢ Students play in pairs.
|
: Step 1 - Let Student A abserve all the salids studied and select one of the salids. Write the name of that solid on a
: piece of paperand fold it up. Student B should not be told what A has selected,
: Step 2 - Keepthis folded piece of paper atthe centre.
: Step 3 - Student B now asks suitable guestions of student A inorder tofind out the solid selected by A.
|
: Stepd- Student Awillanswer B's questions only in 'ves' or'no’.
: Stap5- The aim of Student Bis to ask such questions so as to get "yes' or 'no’ answer, He should try to find the name
: ofthe solid by asking the least number of questions.
|
| Stepb— When B succeeds in getting the name of the solid, the roles of A and B are reversed and the game
|
! continues.
|
Record the activity —

: Example After student A has selected a solid, Student B could ask the — - it\r : -
: fellowing questions: i b ted
| (a) Does the object have any curved surface? o
| -
: Ans: No //‘i Cone
: {Thatmeans itisnot a cone or cylinder.) ! Eﬂ'ﬂm
: (b)  Doesithave 6equal faces? )y Cuboid
: .
|
1
|
|
1
|
|
|
|
%
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‘?‘ Measures of Central Tendency

After collecting and tabulating the data, the next step is to calculate a single number (value) which can

represent or summarise the whole data. This single value is nothing but a measure of central tendency.
Suppose Sohan rides on an average 8 hours daily as sales executive. It means that he may ride more than 8 hours
on some days and less than 8 hours on some other days. Thus, the calculated average shows central value of a
group of organised data. There are three types of such measures (averages) : Mean, Median and Mode,

Mean : The mean (arithmetic mean) isthe sum of all observations divided by total number of observationsi.e.,

Mean = Sum of all observations
Tatal number of observations

Example 1: The weights (in kg) of 10 players of India Hockey team are as follows :
B5, 55,75,70,66,72, 65,73, 59,60

Find the mean (arithmetic mean) of weight of these players.

Solution : Mean = B5+55+75+70+66+72+65+73+59+60 & - 66 ke
10

The mean of weights of 10 ptavgs is66kg.

Median : Median of a group of numbers [observations) is the number (observation) in the middle (centre},
when the numbers are arranged in an order (either ascending or descending order).

If the number of observations is odd, then the middle number is the median. For example, the prices (in T) of

eleven kitchen items are arranged in ascending order as
94,96,98,100,110,112,115,115,117,120,123
Here, medianis 112,
if the number of observations is even, then the median is the average {central value) of two middle numbers. For
example, the heights {in cm) of 10 students of your class have been arranged in ascending order as
90,95,96,97,110,110,112,112,120125

Here, medianis M =110cm

2

Mode : Mode of a group of observations is the number with maximum frequency i.e., the most frequent occurring
value,
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Example 2: The prices (in T) of T-shirts sold in a
shopping mall on a particular day are

as follows :
330, 250, 150,330, 150, 200, 250, 250,
330, 250, 260, 360, 260, 200, 150, 360,
330, 150, 250, 260

/':.\:\;'i'

3 The data having two modes is called
Bimodal data. :

3 The data having many modes is called -

‘..., Multimodaldata. .. . .

Find the mode.

Solution : We can tabulate it.
Prices (in T) 360 330 260 250 200 | 150 |
Number of T-shirts sold ] 2 4 3 5 2 4

We can see that mode of this data is ¥ 250, This value is the most frequent value.

Range: Range of observations gives us an idea about the spread distribution of observations So, range is the

difference between the highest and lowest observations.

Range = Highest observation—Lowest observation

Example 3 : Therunsscored by 10 players of ateam in Delhi Ranji Cricket One Day Domestic match are as follows :
8,90, 70,72, 60, 40, 10,5, 20, 85

Find the range.

Solution . The lowestvalue [runs)=5
The highest value {runs)=50

Range =

90-5

85

Hence, rangeis 85

In all, we conclude that it is better to find range, mean, median and mode of data in order to get the complete

‘? 1 Exercige @

1. Popularbooksread by bookreaders of Delhiare as given below :

picture.

Book Geeta Ramayana Midnightdrama | Truelies
No.of Readers | 80 150 16 46
Find the mean.
2. Find median, mode and range of the data.
36, 40, 45,46, 50,46, 58,45, 46, 35
o . Mathematics-7
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‘i. — o
te® b
a 9‘ 3. Theheights(incm)of 20 childreninagroupareas:
X
L™

96, 98, 90, 96, 105,90, 96,120, 115, 96,98, 112,90, 88,110, 90, 96, 90, 110,92

Find the range, mean, median and mode of the data.

4, Find mean of first five odd numbers,

5. Findthevalue of x, ifthe mean of datais 12;

15,17,6,2,1,3,6,x,10,7,3

‘F‘ Bar Graphs

You are already familier with bar graph. Bar graph represents numbers using bars (rectangles) of uniform width,

drawn horizontally or vertically with equal spacing in between them. In a bar graph, the following aspects are

important,

(1) All barsshould be of same width

(2) Thedistance between anytwo consecutive bars should be same.

(3) The scale should be clearly and carefully written on the graph.

(4) Each rectangle (bar) indicates only one numerical value of the data. Therefore, you can draw as many bars as
the numberof values indata.

We draw some conclusions from the tabular representation of large amount of numerical data using bar graph.

Todraw a bar graph, follow the steps.

(1) Drawtwo mutually perpendicularlines ongraph paper.

(2) Name horizontal line as x-axis, vertical line as y-axis and point of intersection as origin (generally denoted by 0).
¥

Yy —axis

u] X
¥ = axis

You canunderstand it more clearly by going through the following examples.

Example 4 : Draw a bar graph to represent number of students taking part in extra curricular activities held
inyourschool.

Extra Curricular Cricket Kabbadi Hockey Foothall
Activities (ECA)

| Number of students 25 45 30 25

. 188 Mathematics-7
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50. Let us assume 1 unit as 10 students.
Draw two perpendicular axes. Along the X-axis, mark spaces for 4 bars equal distance apart, Write the names of

.

& 3 L

o 9

Solution : Before drawing the graph, fix the scale. Here, maximum value is 45, So we must mark units up to ‘I. Q.
=

extra curricular activities.
Draw bar graph as shown below. We see that maximum number of students play kabbadi. So, this is the mode of

data.

Y- axis
Scala
U { umit = 10 studants
45
40 =
Al
3 -
- ! 25 25
§ 20
=
g
g
Zw
1] = — o o 3 X-uNIS
2 B Z £
= = F g
b = — @&
ECA =

Example 5 : Draw abargraph for daily production of Washing Machines in a factory for 7 days a week.

Days of week Mon | Tue Wed _ Thur Fri Sat Sun

No. of Washing Machines 300 400 350 450 150 250 500

Solution : We draw two perpendicular lines OX and OY, respectively intersecting each other at the origin O as

shown in the figure.

The maximum value is 500. So, we must mark units up to 500.

Take 1 unit=100washing machine,

We draw bars of suitable heights and equal spacing in between them.

: Stale
¥ axis 1 unkt = 100 washing
machine

ELUURE o

300 4

Factsito Know.
3 Insome cases, Median and Made may :
coincidei.e., they have same value.

200 4=

100 4.

Mo, of washing machimey ———
$ ¢ %

Flrsday

Sabrdis

M omikiny

Xoaxis
Days of week
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(“Q) Double Bar Graphs

Double bar graph helps us to compare or represent more than one types of information, we can draw the bar
graphs of both set of observations on the same graph.

To draw a double bar graph, do remember some basic procedures.

+ Draw two bars for a single reading.

« Keep no space between two bars for single reading. Shade them differently.

+ Keep equal space between two consecutive sets of double bar.

Example 6 :

Solution

Quantity link g)

A restaurant owner purchases following items for two consecutive months. Draw and compare

it by using double bar graph.

Item (in kg) Rice Rajma dal Soyabean Arhar dal Moong dal
October 65 70 50 45 75 |
November B0 75 65 40 55

The highest value is 80, so we mark the units up to 90. We select scale of 1 unit as 10 kg.

Draw two axes. Mark the space for 5 double bars along X-axis.

Write the names of items. Draw bars and shade them differently.

Mathematics-7
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A ]l unit=10ke
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KO+ 75
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1. The following bar graph shows the purchase of books in four consecutive months. Answer the guestions

2, Construct a bar graph to represent the data collected about the quantities of Rice used in 5 households :

4,

[ 4
&

!
\*l Exercise @

given below: P
(a) In which month was the purchase minimum? L 8
(b) How many books were purchased in July? T Lk |

(] Which month was the purchase maximum?
(d) Which month shows the purchase
between 300 to 4007

Pasbis (oo b il
g

Al Pl hanz July

Wi —

A

C D | E el |

Household A B i
Quantities of 3000 &

Rice (in kg) 50 |40 | 25| 45| 35 1 =

| J £ Moo ¢ -

(a) What is the range of the data? ; i

(b) What is the median of the data? 217

Observe the graph and answer the following guestions:

(a) What was the praduction of biscuits in the year 2005-067 Yoy, —_—
(b} In which year, the production of biscuits was minimum?

(c) In which year the production of biscuits was in between 4000 kg to 3000 kg.

The income and expenditure of Amit for 5 consecutive months are given below.

Month January February March | April May
Income (in¥) F000 8000 6500 7500 2500
Expenditure (in?) 5000 4500 4000 6000 5500

Represent the data with the help of double bar graph.

Pow.®

1letmnis to Remember * -

Data handling is the process of gathering, capturing and recording the data in a systematic manner. 5o that it could
be meaningful and useful tous.

When data is collected and put as it is without any specific arrangement, itis called raw or ungrouped data.

The number of time a particular value repeats itself is called its frequency.

Data can be organised in tabular form which is called frequency distribution table.

Arithmetic mean Is the sum of all observations divided by total number of observations.

4 Medianis the middie value of a group of observations when these observations are arranged inan order,
< Modeis the number (valug) with maximum frequency.

Range is the difference between highest observation and lowest observation.

Bar graph represents numbers using bars (rectangles) of uniform width. These bars are drawn horizontally or
vertically with equal spacing in between them.

Double bar graph compares moere than one types of information by drawing bar graphs on the same graph.
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MULTIPLE CHOICE QUESTIONS (MCQs):

Tick (+") the correct options.
(a) Themeanof8,12,15,20,17is

(i) 12.4 (i) 14.4 (i) 15.4 {iv) 18.4
(b) Themedianof5,7,9,3,11,12,15is

(i) 5 (ii) 15 (iii) 9 (iv) 12
(c) Themodeof2,0,3,2,5,7,2,3,0,7,2is

(i) 0 (i) 7 (i) 3 (iv) 2

Arunoday studies for 5 hours, 4 hours, 7 hours and 8 hours, respectively on four consecutive days. How many
hours does he study each day onanaverage?

The appointments ina company during five consecutive years were recorded as follow:

200,450, 368, 196, 256

Find the mean of appointments.

Following are the runs scored by tenth (10th) player of a cricket team in two consecutive tournaments.
1,3,4,2,5,6,1,2,3,3,1,4,5,3,5,6,1,3,4,3,2,3

Find the mode of this data.

A private mathematics tutor wants to judge, whether the new technique of teaching (that he applied after
quarterly school test of students) was effective or not. He takes the scores (out of 25) of the 5 weakest

studentsin the two successive guarterly tests.

Student Maohit Neelam Sanjay
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person to attend the Christmas Eve party is 15 and the oldest is 29. The youngest person to attend the
Christmas Day partyis 27 and the oldest is 42, Which party has a larger age range of visitors?

gﬁu family decides to hold two parties, one on Christmas Eve and one on Christmas Day. The youngest

N

y
ﬁ#‘ 'Vfry Objective : Tounderstand the concept of mean, median, mod and reading bar graph.

1
I Materials Required : Survey sheets Markers or coloured pencils, Graph paper or a whiteboard for drawing the

bar graph.

Procedure :

Step1: Eachstudenttakes one survey sheet with the question: "What is your favourite ice cream flavour?”. Survey
your classmates and record the responses on your sheets.

Step 2 : Organise the data from the students and create a class list of the number of students who chose each
flavaur.

Step3: Create a bar graph on the graph paper. Label the x-axis with ice cream flavours and the y-axis with the
number of students.

Step4: Calculate the mean (average) number of favourite ice cream flavours across the class.

Step5: Find the median by ordering the number of students who chose each flavour and identifying the middle
I value oraverage of the middle values.

, Step6: Identify the mode by finding the flavour(s) with the highest frequency in the data.

i Survey Sheet
Flavour of ice cream Tally Total

Varilla
strawberry
e e

Blugbarry|




(Based on Chapters 11 to 13)

A.  Multiple Choice Questions (MCQs).
Tick [+ ) the correct option.

1. Twosquaresare congruentifthey have

(i) sameside "';; e
2. If AABC = AXYZ which of the following is true ?

M ac=xy £ 5 (i) Be=xy &5 (i) AB=XY

The perimeterofthe given shapels

(i) 16unit T4 (i) 26 unit T4 (i) 36unit
4.  Areaofaparallelogramis
(i) bxh T3 i} 5 bh T4 i) 2(b+h)

(ii) samearea @ (iil) same perimeter

", (iv) Noneofthese

?.':; (iv) 32 unit

7L (v) 3 bh

5.  Theareaof circularring with outer and inner radii 9cm and 5 cmrespectively is

(i) 440cm’ T (i) 220em T 4 (i) 496cm’

7 (i) 220em’

6. Numerical datais represented by means of bars with equal spacing between themina
{:‘ (iv) Piegraph

(i) Pictograph F;\ (if) Linegraph J"';‘ (iii) Bargraph

7. Themean of first5 odd numbersis

(i) 5 F; (i) 8.16 ?’“A (iii) 9
B. Thetotalline of symmetrythat a regular hexagon has.
() s SRUK: 5 G 7
9. Themeanof 7 numbersis 17. The sum of 7 numbersis
(i) 24 T4 (i) 10 T i) 109
10. Thecircumference ofacircle is 154 m. Its diameteris
(i) 24.5m T4 (i) 49m T, i) 308m
B. Fillinthe blanks:
1. Ifthesideofasquareisdoubled, thenthe area becomes
2. is the science of drawing useful facts from some data.

Circles having the same centre are called circles,

3
4. Twoanglearesaidtobe , their measures are equal.

194
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’:‘ (iv) Allofthese

(10)

O

Tele e Nele e Neole

""’ i) 11
T v 8
T () 119
r:‘ (iv) 77m
times.
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& o .
5.  Anequilateraltriangle has lines of symmetry. ’? ~
6. _ is the distance measured around a closed figure. ‘ "
7. isthe line segment joining the centre of a circle to any point on the circle. v
B. Perimeter of asquareis
9, isthe amount of space within a closed figure.
10. Areabetweentwo concentriccircles with radiiRandris

C. Write'T'fortrue statement and 'F' for false statement : {10)

7\
.
."._,J
X
N\l
N
@

-
)
&
@'
(&
Y

|
N

&

1. Rectangles having equal perimeter are congruent.
2.  Thedistance from center to the boundary of a circle is its circumference.
3. Moestcommonvalue ofadatais called mode.

4. When anobject rotates, its size and shape remain unchanged.

5. Numeraldataisrepresentedinacircular formis called a pie chart or circle chart.
6. Wecannotfind the area of three dimensional shapes.

7. Theperimeterofacircleiscalled its circumference.

8. Thevalueofmis3.41458.

9. Theperimeterof arectangleis 2 (Length+breadth).

10. 3-Dshapeswhose faces are polygons are called polyhedrons.
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Model Test Paper-II

(Based on Chapters 9 to 13)

(SECTION - A )

Find the perimeter of anisosceles triangle that has its equal side 7.5 cm and third side 6.7 em.
One ofthe angles of atriangle has measure 50° and the other two angles are equal. Find these angles.
Draw lines of symmetry of 8 :

. . : [11x 2= 22)
Write the number of edges, faces and verticas of a cuboid.

When AABC= APOR, write all congruent sides and angles.

Write the conditions for the construction of a triangle.

The areaof asquare-shaded parkis 1024 m’. What is its perimeter ?

Rahul Dravid scored the following runs in 5 different innings :

125, 270,0,75,37

Find the average runs scored by him.

9.  Thediameterof acircular field is 154 m. How much distance an athlete will cover in 8 rounds?

s in i R R e

10,

|

|

| N
TR

|

Find the area of the shaded portion.
11. Inthegivenfigureif ZAOB=90% find the ZAQY.

A

A

bt
o
oy

(SECTION-B )

12. Theanglesof atriangle are (x—307), (2x+ 15"]-and{%+12(}“}.FindfhEangIEE. [10 x 3 = 30]

13. Two poles of height 7 mand 15 m stand upright in a playground. If their feet are 15 mapart, find the distance
between their tops.

14. Showthreealphabets of your choice with two lines of symmetry.

15. Drawanaccurate, full-size net of a cube of side 2cm.

> o
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16. Isthereatriangle whose side have thelength 10.2cm, 5.8and 4.5¢cm?
17. Findthe area of shaded portion.
26 m
A ety B __;:.-" B
[4 m aF
"":,..z I4'm
5 ol Eﬁm : '_Z«_'.f.'«':\a\’T\L s
18, Fivetourists were asked to guess the length of Qutab Minar. The observations were recorded as follows :
Persons ‘ 1 2 3 4 5
Lenghts {in m) ‘ 110 117 105 117 120
Find the mean, median and mode.
29. Findx,ifthe angles of triangle have measures (x+40), (2x+20) and 3x, also state which type of triangle is this?
20. Thebaseand heightof atriangle are inratio4: 3anditsareais 726 m’. Find its base and height.
(SECTION -B ) (7 x4=28]
21, The side PQ of a APQR is produced on both sides. Show that the sum of the exterior angles so formed is
greaterthan <R by two right angles.
22. Rotate g through 90°, 180%, 270" and 360" about O, Find the angle of rotation when the image look alike to
the original and hence find the ratational arder.
23. Aladder of length 145 cm reaches a window which is 144 crn above the ground on one side of a street, at the
same pointit reachesawindow of 143 cm high in a wall on opposite side. Find the width of the street.
24. A rectangular plot measuring 4dmx25m is surrounded externally by a 3m wide path. Find the area of the
path.
25. InAPQR, PSisthe bisector of ZP such that PS_LQR. Is APQR anisosceles triangles ? Prove it.
26. Arectangular parkis 64 m by 78 m. It has two roads each 3.5 mwide runningin the middle of it, one parallel to its
length and the other parallel to its breadth. Find the amount of puttingmarbles on itat rate of T127/m’.
27. Thedatagiven below depicts the viewership of news channels ofthe residents of alocality :
| News channel | Zee News | ABPF News India TV I':D{'{‘h" DD News Live India
ndia
No. of People 425 375 400 550 125 250
Draw a bar graph by choosing the appropriate scale.
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Ch-1 Knowing the Numbaers

i’:.g

Answers

Exarcise1.1
1. (a) -28,-12-7,-1,1,3.7 (b) -5-4,1,3,6,8,11 2. (a} 15,9.6,3,-7,-10,-12,-14 (b) 14,13,8,6,2,0,-8,-10,-16
3. (a)41 (b3 (c) 83 (d) 27 4. (a) 16 (b} 32 (c) -919 (d)-1728
5. la) 16 (b) -137 {c} 7 {d) 484
6 (a) 7'c (b) O°F {c) -14°C  (d) 44°F
7. (a) 03,69 {b) 69,75,81,87
8. la)-2 () 330 (e} 1 {d) 999 {e) =210 (f) 187
Exercise 1.2
1. (a) 0 (b) 144 €} 0 (d)132  {e)-77 () -120
2. (a)-80 (b)-54 {e} 0 {d) 80 {e) 1800(f) 1000 (g) O {h) 600
3. (a)-96 (b} 16 {c) -10 {d) 75 {e} 4 {fi -3 g} -6 (h) -7 (i) 3 {j) 100
4, (a)20 (b)-12 {c} -2 (d) -12 {e)-21 (F) 37 (g} 9 {h) 1 (i) -9 (j) 10
5. (a)12 (b)6 (e} 2 {d) 100 6. 3 7. 12 8. -84
Exercise 1.3
1. (a)-20 (b)-25 (e} 0 (d) 26 fe}16 {fj 0  (g)-5 (h) -5,-10 (i) -8,-4 (il -5
2. (a)T (b) F {c} F {d) F ()T (R} F
3. (a) 2540 (b) 735 {c} -25 4. (a) -8550 (b) 224 {c) 252 (d)-9100
5. (a) 1836 (b)-5015 (¢} 1246 (d) -3589 6. -117 7. -9 8 164m
Exercise
1. (a) (i) (b) (i) {e} (i) {d} (i) {e} i) (f) Gi) (&) (iv)
2. (a) 143 (b) -64 {c} 90 {d) -1000 3. (a) 4 (b} -21 ¢} 0 (d)-21 e)36 (f)-8
4, (a) 16 (b) -14 {c} 14 (d) 4 5.(a) -493 (b)-663 (c] -1034 (d) -1200 [e) 3400 {f) 7200
6. 1Z2moves 7. 5400
Ch-2 Rational Numbers
Exercise 2.1 = -
1. : 2. 4,-3,2,-7 3. (a), (bl le) 4. Doityourself 5. (a) 73 ¥ _‘,j _1_ i 5 I E i .1 >
Sttt 4] 4 4 + & 5
(b) — 4Hj4giaialiiz
3 13 3 3 3
e} 31
5's
gt F At 3
§
6. la) - e o s Bl
5 6021 4 21 2§ a8
(@) 218230 gy 45 (b) x=—24 {e) ¥=-21 {d} x=20 (o xm2
32 31 44 55 a 5
9. @228 gt @IH 1w lllz23 py =t 3 264
117523 15 42 In 1z T 7 6 5 2 3 4 7 7 7
L a2 Lol o2 28 e 2L S g 822 cl 4 W)l S
3'3"3'3"3"'37 3 33°3'3" 3 "3 55 52 10°5" 5" 55
12.(a) & (b) 12 fe} # (g) =
9 27 15 4
Exercise 2.2
1. (a) 17 (b) =33 {e) 3 (d) =7 (e) 29 (f) 919
3 42 7 1 42 280
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L .-
= =
2@ w2 @ @2 @ ® 2 ®
12 7 75 12 42 15
3 fa) % 13 @ ¥ M e ! m 7 ?
8 6l 35 15 2 24
4 (3 8 (b 33 fc) 35 (@1 ey -1 h 2
25 48 fid 2 5 10
@6 v B g @3S (g 3 e 23 7 -l g 2
7 168 20 64 30 21 28 5
Exercise 2.3
i. (a) 26 (b)-0.28 {c} 0.024 (d] =0.175 2. (a) non-terminating (b} terminating
e] nnn_—termlnating {d] terminating (&) terminating (f} non-terminating {g] terminating (h) terminating
3. (a) 0.13 (b} 0.428571 (c) 0.875  (d) 0.68 (e)0.5 (f) 3.25 (g) 15.625 (h) 0.48
4. (a) 5 (b) 281 (e} 34 (dy 2322 (e) 7 (A 3353 (g) 71 th) 307
4 40 g 90 30 Gy () 300
5. s moll2 (0 B2 (4 p2 s 41 7. x=289, y=959
9 99 198 94) 10
8 (a v (b)) + {c) = {(d) + g) = (f) v
Exgrcise
Lo(a) (i) (b) (i) e} (1) (d) {iv) fe) (i) (F) (i) (@) () (k) (i)
2 5ottt b} $—++———t+—+—+——F+—+—+>
tal? -Zi—ii_’ﬂlﬂlii‘z ”—1@-_3;01511
33 3 3 a3 103 !._Ll i 4 4 4 4
(e - | ‘d}—sﬂnd%i;i BT REIHERY
3 (g 2 ) =t ) 10 a a2 (o) 18 () 21
45 49 8 650 14 i 13 5
5 @3 (3 (e} 3 (d) 3 6 fa) 75523 3-S5 6 3
4 3 1 4 THETRRE T S 7714 35710
g 3.2 -1 1L 23 33 ol 35 72.@ =13 (b U () —13  (d) 11
Tl R st 2t At S 15 51 e
8 (a) =1 (b) =2 © =16 @1 9. (a) 16 (b) 2 10. | 11, 144 13 5
17 26 13 75 10 4 g |2
13, (8 i = ) == (¢ (=24 14.(a) 0.4 (b) 0.857142 (c) 0.06  (d) 0.416
36 15 15
I 63 230 188 31 35 461 £i49
15.0a) — (b} — {c} =— {d} — 16.(a) §— (b) == &) 1— (d} 41—
a0 20 9 495 990 99 990 99()
17, 100 1, (a) L iy 113
o 27 5
Ch-3 Fractions
Exercise 3.1
1. fa) 33 (o) 19 {e} 42 {d} & (e) 36 (£} 64 2. (a) 21 (b} 18 fc) 55
11 2 5 9 3 2 il
{d) gl (e} a2 f) s6 3. (a) ! (b} 2 fe) 1 (d) 68
2 9 405 3 5 6 663
4390 54 Ellkm & '?llilrrzs
Exercise 3.2 2 2
1 (a) 6 (b) 25 {cp 31 {d) 13 2 fa} 2 (p) L fe) 3 (d) 31
5 b 21 22 27 10 44 49
3. (a) E (b) @ Ic) 3 Id}ﬁ 4. %E_} 5. lepen B. Hﬂ'l-kll 7. 2 432 8. ¥54s
a 3 3 3 6y T 4

- Mathematics-7

= A N 2 X 2o’ inm E N
? ® e = L&y - =1 E" e 2 i v
- @ AT FF 4 F Rk T30 504




ii.

R = )
. A
. # Exercise
*l?‘ ‘ 1. (a) (i) () (i) {c} {iv) {d) (i) fed (i) () (i) (=) (W) (k) (i)
i AR 3. %26 4 15km 5. ¥140 6. Vjiwes 7. 7@irls 8. 233students 9, 4%km
Revision Test Paper-| 3
A, 1.1ii} 2.00) 3.1} 4. 1iii) 5. {iil) 6. il 7.(iv) 8.{iv) a. (i) 10.{i)
B. 1. ; 2.multiplicationinverse 3.standard 4. lltre S.zero 6.mixed  7.decima 8 proper 9.irrational numbers 10, integers
Lo 1. F 2.T 3.F 4.7 5. F 6.T 7.F B.F 9.F 10.T
Ch-4 Decimals
Exercise 4.1
1. (a) 795 (b) 145 {c) 1530 (d) 675 (e) 5.5  (F) 3567 (g} 279010  (h) 2873.3
2. a) 350,474 (b} 140 (c) 87.36 (d) 29.7 (e} 157.76 (F} 275724 (g} 26077.8 (h) 24.475
3. (a) 143715 {bj 17.358 (e} 3.9345 (d) 598,558 {e} 153.552 (f) 139.649 (g} 0.9375
ih) 0.16605 4. 164.01km 5. 320.41m®
Exercise 4.2
1. (a) 0.2 (k) 0.1 {c] 1.8 {d) D.63 (e} 3.99 if) 2 2. [a) 0,1728 k) 0.926
(c) 0.005685 (d) 0.075359 1. 13.63 4. 0.95cm2 5, 15050
Exercise 4.3
1. (a) 7000 ml {b} 25000m ({c) 3500gm (d) 2.900kg {e) 5000/  (f) 2.945kg (g} 0.00725/ {h} 2m
2. 26books 3, 124.23%kg 4, 4525kg 5. 106.8cmand 1.068m
Exgrcise
1. (a) (i) (b) (i) (e} (iv) {d) {iil) {e) (iil) () (i) (g) (i)
2, $14400.00 3. 3888 4, T 1213 10extramoney required 5. 823580
6 48.267m2 7. 725.5kg 8. 2058litres 9. ¥5373.3 10.29.25km
Ch-5 Exponents and Powers
Exercise 5.1
1. (a) 64  (b) 2187 (e} 125 {d) 256 (e} 729 (f) -343
2. (a) base=5,exponent= 3 (b} base=-5,expanent=4 (c} base=-1, exponent=11 {d} base=y, exponent=m
{e) base=m,exponent=y (f}] base=-100,exponent=5 3. (a) ¥' (b} 9° lc) a* (d)y (732 (e} (n)? (m)?
0 W'yl e 4 fa)9'>10 (b) 3*>6" (c) 9°>10° (d) 5= {-2)*
(&) (10)'>{-1)" R (37 >(7) 5. {a) 3% 5% 5=3%x5"  (h) Px3'x5* (c) 5 (d) 2% 5
(8) 2% x 37 x5 () 3%x5? 6. (a} 3000 (b) 3072 {c) 6400 (d} 2304 (e} 225 (f) 500
7. (a) 50 (b} -64 {c) -8 (d) a0 (e] 30375 ify 256
Exercise 5.2
1 ja) w32 (b) 5" ] &b (d) 2 e} p™ if) 2" [g) 5'%27"%3" k)3 p=(3p)*
2. (a) 5****=5" (b} -3%**=(-3)® {c} p*#=p? (d) 5% (e)10™ (f) 1 (g} (mxn}”  (h) 33+3=35
(i} a2 3. (a) 2'=3® (b] 2*x3'x 52 {e) 3%
(d) 2" %3152 (&) (37) = (5% 4, (&) 2°%(5/7) (b) 2"¥%5" (c)
5. (a) False (b) False {c) False {d} False (e} True 6. (a) x=8 {b) x=21 (o) =19 {d) ==3
Exercise 5.3
1. (a) 9x10 ¢ 310" +4=10"+6x 107 #5=10"-7x10" (b} Bx10"+8=10"+R= 10"+ 710"
(c) 3x10"+2x10"+110"+3% 10"+ 1% 10+ 210" (d) 7=10"+1<10"+8x10"
2. (a) 7005030 {b} 57890
(c) 403050 {d) 76100
3. (a) 9=10" (b} 4.1569=10% (€) 5.9% 10" {d) 5.9x10°
4, (a) 3=10"m (b) 1.2756x= 10"m fc) 1.2x10"Years (d) 1.027=10° {e) 3.84%10"m {f) 1.4=10%m
Exarcise
L fa) (i) (b) (iv) (c) (i) (d) fiil) (=) (i) () (i) () (i) (h) i) (i) 1)
2, (a) 256 (b) 1024 {c) 125 {d} 46656 (e) 243 (f} -343 3. (a) base=7, power=7 (b} base=-11, power=10
lc) base=xy, power=a {d) base=m, power=0 (e} base=101,power=1 [f} base=x, power=y
4 lam? (b) [-1)* {e} 3° {d} 2¥=m=n (e} 83=7 {f) m¥=n®xp?
5. (a) 5* (b} equal (¢} (-2} )7 (e)5*  (f) (AP
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6. la) 5x22=x3* (h) 5¥=7? (£} 2% 5% =3 (d) 22x3 ’. .
7. la) 500000 () 225 (c) 64 {d) {-4)120 (e} m*® if) 0.25 .Q.
8. (a) 2°x3*x57 (b) 22* () 5*  [d) 57=3¥ 9. (a) False  (b) False  (c) True (d) True §
10.(a) y=5 (b} {c) y=6 (d}y=14
11 (a) S=10°+7=10°+3= 10"+ 4= 10+5< 100 (b) 5x10"+7=10+8= 10+5= 100
(o) dw 10+ 108+ 5= 10%+ T 1P+ 8= 10+ 11100 (d) 6x10*+7 =10 +9% 10*+1
12. (a) 50830201 (b} 480094 13.{a) 7%10" (b} 3.1678= 10" {c) 1.353=10"
Ch-b Algebraic Expréssion
Exercise 6.1
1. (a) x+250 {b) »-B70 {c] 100-a=b (d) (x+x+1ax+2)2 te) (ej2+(x+1)2
2. AlgebraicExpression  Terms Numerical factor Literal Factor
{a) 5x-6 5x,-B 5. -5 X
(b} -5x+8 -5x,8 -5,8 X
{e) 5x-6x 5x?, -6x 5,-6 xix
{d) x2y2-Bxy K2y2, -Bxy 1,-6 Xy oy
3. (a) 15/ (b) 15p% () 159%  (d) 15z 4. (a} dx*y, 4y (b} ¥*1 (] wiytat
5. (a) like=ab" 5b%,unlike=6a"h, 11ab (b} like = (xyz, zyx}, unlike= zy'x, 2x*b
|c) like=17b, 15b,unlike= 14a, 18bc  (d) like=7x*'2%, Sy?2*x* unlike=3xyz, -Sxy’z
6. (a) constant (b} Binomial (g} Trinomial {d) Monomizal 7. (a)-11 (b} No {c) No id) 15
8 la) xy {b) mn? {c} xyz® {d) wys*
Exercise 6.2
1. (a) 10 (B 1 {c} 3 {d) 21 2. (a) B (b} -5 [e) -1 (d] -5
3 (a)32 (B)O {¢) O {d) -16 4. 179 5. 64 6. 31
Exercise
L (a) (i) (b) (iv) (e} (i) @ e (B (e (h) (i) M i
2. (a) 2x-2+2x+2n+2=111 (b) x+1000 (c) »-20 (d)&7¥6-m=xn 3. (a) -10 {b) 9,11 {c) 85 (d)-7
4. (a) po’,70%p (b} abc,cab (o) 111,116 (d) Sx'yi2% 9y'zix? 5. (a) my'z ib) a’h (o) »¥alm?®  (d) =*y"
6. (a) 5p’-12p'g+16pgi+g’ (b} -dxA-a'+7x%y* 2xyi+ 16y 7. (a) 8p*-11g® (b) 4x*-3xy
B, -2m-FmiTm+2 9. (a)11 (b} 7 {c} 198 (d} 4 10.329
11. Area =m = nand Perimeter= (m+n) = 2
Ch-7 Simple Linear Equation
Exercise: 7.1
1. (a) 32 added toGtimes m glves 62 {b) 31 added to 7/8 times x gives 120 ic) 10subtracted from half of t gives 103
id) Stimes|gives 125 (e} 30 subtracted from d gives-20 if) 35addedto5timesagivesD
(g} 4subtracted from one-thirdx gives 4 {h)15/16times qgives225
2. la) fp+sp+ s 2p=180" {b) BOx+60=365, 80x-305=0 Ic} x/200+40=1000 (d) 3x—100=330
(e} 3h+12=2(h+12)3. (a) ¥ (b} » (c) = {d) = 4. (a) Na (b Mo (€} Mo
Exercise: 7.2
i. &7 2. 64.5°,24.7"and 50.87 3. Sunita'sage=18years; Kamal's age =12 years 4, 125
5. "_: 6. (a) ! t+ 10 =141 {b) %:4 {c} 19r -10 = 180 (d) 7r + 11 = 81
52 o
(e) txxTi+lID 12 ) C00-m) | 7. {a) N0 (B) Na (€] Yes (d) Yes
g 18 176
B. (a) sixtimesofxgives 139,
() &number xismultiplied by 17 and 21 is added toit. This entire termis divided by 121, we get 87,
(c) 108 subtracted from five times of gives 12,
(d) 25 issubtracted from ofa number | gives 75,
le) Anumber pismultiplied by 87 and 100 s added to lt, the resultis 13
if} Sevenisadded to one Sixthof a number. Thisentire term s multiplied by 3, we get 3.
9. 8 10.1 11.13 12.3 13.(a) 70 (b} 10 (e} -7 (d) 20 14, 17,.18,19
15. (a) simple (b) changed (¢} 53 (d) 63 le] 3 16.p=F816 17.150km 1B.42and 24
19, Dolly earns¥ 18000, Sally earns ¥ 15000, 20.10
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Exercise
1. (a) (iv)  (b) (ii}) {c} {iv) {d) (i) fe) Gy (F) (v} de) () {h) (iii) (1) (i) Uy fiv)
2. (a) Onehundred eleven added to seven times p gives twe hundred one. (b)) A number of by subtracted twelve gives twanty,

(e} Ten added to five times of x gives fifteen, {d} 7isadded toxthen divided by 3 and 2 more isadded equaltothe 10,
3. (a) x=—-2 [b)x=48 (c) x=11 (dix=3 (el x=1 4, Presentage of Rupais=25 years 5 6
6. la) 2p+11=0, 4p+22=0, 6p+33=0 {b) 7x=18=0, 14x-36=0, 21x-54=0 (e} 14y-84=0, Ty—42=0, 2y-12=0

(d) 721-91=0, 1341-182=0, 2161-273=0 Ta 2 8. S0and72 9 17 10.19
Ch-8 Percentage and its Applications
Exercise 8.1
1, (a) 60% (b} 37.5%  (c} 33.33% (d) 73% 2. (a) 12.5% (b) 24% ic) 275% () 240%
3. (&) 25% (b) 340% {c) 125% {d) 220% 4. (a) 16% (b) 125% ) 62.5%  [d) 26525%
5 [a) 9 (b)) 5 {c} 1 (d} 2 6. (a) 2:125 (b) 13:20 (c) 3:8 (d] 21:200

25 4 8 25

7. (a) 018 (b) 0.225 {c) 2.25 {d) 0.01123
B. (a) 10/ (b)) ¥T6375  (c) 300kg {d} 75 km {e] 3minutes 36 seconds (f] 13.5

9. (a) 500 (k) 480 {c) 240 {d) 280 10. 33.33% 11.20,000  12.Mukesh 13,800 marks
14. 400 candidates 15. 725714 16.72,50,000 17,8000 students
Exercise 8.2 _
L (a) T2175 (b) T1300 (c) T2510.75 (d) T114.75 2. (2) 3800 (b)¥T 2237 (c) ¥13955 (d) T 746
3. (a) Profit=390 and Profith=20% (b} selling Price = ¥ 2640 and Profit= 2 440
lc) CostPrice= 600and Profit%=10%  (d) CostPrice=2150and Profit%=20%  (e) CostPrice=% 720and Selling Price =T 828
4. SP.=115,600 5. Y48perdozen 6. 30000 7. 126000 B. 1.5%profit g, 25%
10.35312.5 11.58.33% 12.31200 13. 3.57% 14.3675 15.{a) T15perkg (b) T20perkg
Exercize 8.3
1. (a) Amount=¥2016and Time=2years  [b) Amount=36200and Rate=6% {c) Principal=%562.505and Interest=¥337.5
(d} Principal =T 4000 and Time=25years 2. P=F4000 3. P=T214846 4, 1667% 5 ¥3125 6. Ayears
7. 12.5% 8. P= T4000,R=5% 9. R=12.5% 4 = T13500 10. P=F 6000
Exarcise
1. (a) (i)  (b) (i) {c} (i) (d) (iv) (e} (i) (F) (i) (g) (iv) (h) Gy 2. (a) 75% (b} 50%
(c) B2.5% (d)25% 3. [a) 375 (b) 82! |c) T128km id} 0.24kg 4. Sehwag—266.66% 5 11.1%
6. 500 marks 7. 333% 8. loss4% 9. ¥1s500 10.¥200 11.Amount =T 2000 12. 7years
13. Rate=8% 14.P=T (250
Revision Test Paper-Il
Al 1 (iv) 2.1 3:1iv) 4. (i) 5. [iii) 6. (i) T 8.1{iv) a.(i) 10. {iv)
B. 1.trinomial 2 literal 3. balancing 4. continued S.amount 6. factor 7. constant term
B.consagquents 9. percentage 10, interest
C. 1.7 2T 3T 4.F 5.F 6. F T &F 9. F 10T
Model Test Paper-I | 5 "
A, 10 =64x(10045)=(64 % 100) + (64 % 5)=6720 2 E 3. 5 4. 333315 5.[ ?'3'] 6.-11
7. 14,1516 8. 1000 9. 16000 10. 20% Profit 11. 314375 )
B. 12 Difference batween odd and even number between 20 and 30 =25
13, ¢ T | ] T T T 2
b s A v 0 eh ML
14, 15. Daityourself 16. 9x'=Tx'+6x'-12 17,2
e 7
18.{a) 0.83 (b) 0.285714 c) 0.625 19. Profit4.3% 20, Byearsdmonths 21. 300
C. 22, {a) 240 (b) No  23. % 24. 41.6% profit
Al

25, Value of first prize=1050, value of second prize 875 and value of third prize=700 26, 30,120 27, Paid interest=% 36000
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Ch-9 Triangle and Its Properties ‘Q .
Exercise 10.1 %
1. 20°60°,100° 2. 380° 3. [a) P=65"% P=R5" (b) P=70" {c) P=30", 2P=60" (d) P=50", ¥=80" Q "
(e} y=60°, P=70° 4. (a) a=112°, b=147"
5. (a) Thesum ofallangles of a triangle is equal to 180°. A triangle can not have two angles of 90" each, (b} Yes
{c) Scalene Triangle {d) Equilateral Triangle 6. (a) 58,58 and64’ 7. (a) Vertically opposites
(b) Alternate interiar angles ()] Corresponding angles (d) Exterior angle {e) Interiorangles  (f) Rightangles
B. (a) Anequilateral triangle have all three sides equal but an isosceles triangle have only 2 equal sides.
{b) Anequilateral triangle have all three angles equal but an isosceles triangle have two angles equal.
8, (a) x=66" (b) y=92"(c]) y=22° 10.2cmand 14 cm
Exercise 9.2
1. 25km 2. 25cm 3. Perimeter=68cm. 4. Lengthofdiagonal=13cm.
5. Sin:eﬁ‘HLE’=?.5"{P1,rthagﬂrastheuremi 6. x=115"y=65",1=25"
Revision Exercise
1. {a) Threeangles (b} 90%(c) AB2+BC2=AC2  (d) Longestside (e} No (f} Moneofthese (g) Lessthan90”
2. y=62", ¥=148" 3. (a) PossibleScalene (k) Passible, Sealene Triangle (e} Possible, Scalene Triangle
{d) Impossible le) Possible, Scalene Triangie . 4. (a} The sum ofall angles of a triangle isequal to 1807,
{b) Doityourself 5. thirdangle=43% acuteangle, 6. 19°
7. (a) Ascalenetriangle have all sides unegual but an isesceles triangle have two equal sides and one different,
(b) Doityourself  (c) X=60° Y=70° 8. (a) 40", 60°, 80" (b) 107° |(c) 152° (d) equilateral () 905  (f) 98m
|g) longest (h) greater 9. Doityourself 10.x=70°, y=50% z=60" 11, Doityourself
12, 135 13, £P+ L0+ LR+ 25420+ 2T=360" 14, 6om and 16cm 15. Doityourself 16.x=120°, y=60",z=70"
Ch-10Perimeter and Area
Exercise 10,1
1. 216m 2. {a) 32cm (b) 18cm 3. (a) 18cm (b} 27cm c) 369ecm 4. 3I7m 5. 1la.6cm
6. Length=36m, Breath=1Zm 7. Length=1%96cm, Breath=147cm 8. 24m,36mand 48m 9, Side=21lcm
10. (a) 20cm (b) 38m (c) 30.4em  (d) 56m
Exercise 10.2
1. (a) 120m" (bjd45m"  (c} 90m’ (d} 58m’ 2. (a) 56.25m" (b} 169m°  (c) 51.B4m’ (d) 144m" 3. 80cm’
4. 16m 5. {a) 84m’ (b} 18.2m" 6. 43Zm 7. 180m 8. 75mand50m 9. 3lem’
10. F=7cm’, L=5%em®, M=9cm’, H=7cm’ and J = 6em ™, T = 5ecm” 11. 32m 12.72m
Exercise 10.3
1. (a) 111m’ (b) 225m 2. 445m’ 3. T14625 4. 4875m’ 5. Taco8 6. T90o00 7. T14725 B, B24m’
9, (a) 200em’ (b)) 56m’
Exercise 10.4
1. (3a) 176emi(b) 22em (¢} &&m {d) 26.4em 2. [a) 22m (B) 13.2em  (c) 264m (d) adm 3, 7546m’
4, 6l6cm’ 5. 3758.86m 6. 182.5m° 7. 63&m’ B. 138m’ 9. 9%0cm’ 10.{a) 119m’ (b) 192.5m"
Exercise
1. (a) (i) (bYW (e} (i) (d) (iw) (e} {ii) {fy (i} {g) {iv) th) (iii} 2. Length=425m, Breath=17m
3. 36m, 24mand 24m 4, 56m 5, Rahul, 270m 6. 12500m’ 7. 98m 8. 4608m’
9, Base91lm,altitude=52m10. 31120 11.411m’ 12,3500m" 13.5280m  14.(a}70.56m’ (b)154cm’ (c)81.44cm’
Revision Test Papar-Iil
a. 1 (I 2.0 3. (i) 4. (in) 5. (i} 6. (il 7.(iv) A.(i) 9. {iv} 10, ()
B. 1. oneangle 2 line of 3. infinite 4. sum 5.17 6. Isosceles triangle 7.60" 8. greater
9. 0 10, symmetric
| S 2T 3.F 4.F 5T 6.T T aT 9.F 10.T
Ch-11 Symmetry
Exercise 11.1
1 (a)2 (b} Infinite  (c) Four(4) (d) 4 (e} 3 If} 5 (g) No {h) 2 {iy 6 (i) 1
(k) 1 i 1 2. Deityourself
3. ABCDEHMOTUY WIXY 4. (a) F {b) F (e} T id T le) T
Exercise 11.2 T
1. Doityourself 2. 3. 4. ia) (5] - - -
Exercise 11.3
1. Doityoursslf 2. (a) 3 ih) 4 lc) 2 3. (a) Octagon (b} Hexagon e} Square (d) Equilateral triangie
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4, A(4,-10),B(0,0) 5. (a) (-2,-3) (b} (5,-4) (c) (-4,2} (d) (5.3) 6. (a){2,-3) (b} (5,4) {(c)(-2,-4) (d) (-4,B) 7. Doityourself
Exercise

1. [a)} P <> [-3,-8) (b} eight (e} One pointof rotation (d) rhambus {e} getmverted (f} reflaction
(g) 2 (h} Noneof these 2V Wkt b hT ‘EE%
4 (a) (7.6) (bh(18,22) c) (-6,-20) (d}{-7,-21) fe) (0,4) (f} (11,-8) @\ 323
5. (a) [-6,-18) b} (4,9) (e) {7.-2] {d) [-10,5}{e) (7,0} [f} (0,-11)
6. (a) F (b} T ) T id) T {e} F fi T B) T (h) F T {j)y T 7. Doityourself

Ch-12 Representing 3-Din 2-D
Exercisa 12.1

1, (a) Cylinder (b} Sphere  [c) Sphere  [d) Cylinder (e) Cuboid  [f} Cuboid  (g) Prism {h} Pyramid
2. Doityourself 3. Daoityourself 4, (a) 0 b o (c) B {dh 1 {e) Svertices
Exercise 12.2
1, Doityourself 2. (a) blank (b} 0 ic) & ) * (e} *andD (f] 5 {g] MandE
(h) M—E,0-5*% blank 3. Doityourself 4. (c) 5. T
Exercise 12.3 e
1. Doityourself 2. Doityourself 3. Doityourself 4. Doityourself
Enprcise
1. (a) pyramid ib) none of these it} onasguared paper (d) circle (e} V+F-E=2
(f} polyhedrons ig) rectangles (h) edge (1} tetrahedron
2, |a) Vertices—A, 8, C,0,P0,R,5 (b)) Curve face (¢} Vertices—L, M, N, R, 5T
Faces—ABCD, PORS, ABQP, SRCO, ADSP, BCRQ Planefaces Noedge Faces—LMM, RST, LMRS, LNST, MNTR
Edges—AB, BC, CD, AD, PO, OR, RS, 5P, AP, 05, B0, CR Edges LM, LN, MM, LS, SR, MR, NT,5T,RT
3. Daoityourself 4. (a) Horizontally — Circle b} Horizontally—Sgquare 7. {a) :E‘:I‘_—l
Vertically—Rectangle Vertically— Sguare ()
(¢} Horizontally — Triangle {d) Horizontally— Triangle (= - I -
Vertically—Circle Vertically—Quadrilateral {d) =)o

5. (a) 4andb (b} 1 fc) & (d)5 6. (a) cone (b} tetrahedron  (c) cube [d) volleyblall
8. Zeylinders, height 16 crmand 12 em 9. Daoityourself 10.(a) F b) T {c) F d} T (e} T if) F
g 7 (h)T (i} F )

Ch-13 Data Handling
Exercise 13.1

A= 50+16+46 262
1. Mean= — s

i 2 71 Readers 2. Median=455 Mode=46, Range=23

3, Range=32 Mean=98.9 Median=9%t Mode=90& 96 4. Mean of first five odd number=5 5. Thevalueofx=62
Exderclse13.2

1. (a) April {b) 400 {g) June id) May 2. Doltyourself 3. (a)4000 biscuits (B} 2003-04
(C) 2006-07 4. Doit yourself
Exercise
1. (a) (i) (hy (HE}) (¢} dv) 2. Bhours 3. 294 4, 3 5. Do it yourself
Revision Test Paper-IV
A. 1. () 2. (i) 3. (i) 4. i) 5. (i) E.00i1) 7.0 8. [ii) 9. (iv) 10. (i)
B 1l 4 2. Statistics 3. concentric 4, congruent 5.2 B, Perimeter 7. Radius
B. 4xside 9. Area 10. 1 (R*-r)
C. 1l F 2. F 37 4. T 5 T 6. F T B. F 9. F 10.T
Model Test Paper-ii
A, 1. 21.7cm 2. 65" 3. Doitvourself 4. Edges=12; Faces =6; Vertices= 8
5. AB; PO; BC=0R ; AC=FR, £LA=£P; £B=£0, £C= 2R 6. Do it yourself
7. 12Bm 8. 1014 9 38¥Im 10.8 cm’ 11. £A0Y=70"
8. 12 40° 35" 105° 13.17 m 14 Do it yourself 15. Do it yourself 16.50lve yoursell 17, Do it yourself 18.280m’
19. Mean = 113.8, Median = 117, Mode = 117 20. x=20, Equilateral Triangle 21, Base =44 m, height =33 m

C. 22. Do it yourself 23. 180°, 360", order =2, 2 24.41cm 25, 450m 26. Doityourself  27.¥61563.25
28. Do it yourself
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