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PREFALE

Mathematics is a demanding, challenging and dynamic subject which is deeply associated with
the day to day life activities and experiences to different types of quantities. Every one uses
mathematics in his/her daily life in various ways irrespective of their knowledge of mathematical
concepts. Study of mathematics introduces to child the basic mathematical concepts and skills
needed for the child to face real life problems.

A Gateway to Mathematics is a series of eight books from Class I to VIII, based on the latest
reviews and guidelines of CCE (Continous and Comprehensive Evaluation) pattern issued by the
NCERT and CBSE. Our objective is to empower the students with ideal and quality education.
Each chapter is well-illustrated with relevant study material, stepwise solved examples and
adequate practice questions are there on each topic. It helps the preceptor to increase the ability
of a child to easy understand, analyze and solve the problems with accurate logical sequence.

All the books of this series have enough Diagrams, Clear Explanations, Maths Lab Activities to
help children understand the several principles and patterns of mathematics intended for them.

Salient features of the series are:
» Interactive study approach.
» Easyto learn educational methodology.

» Simple and easy language has been used keeping in mind the comprehensive level of the
students.

+ Each topic has appropriate illustrations which help in visualization of abstract mathematical
concepts.

» Examples and word problems to provide a variety of experience to children and to sharpen
their observational skills.

» Facts to know to enable children to revisit the concepts previously learnt.

» Points to remember is given at the end of each chapter to highlight some important points of
the topics.

» Hots Questions in every chapter to help children connect the topics with everyday life.

» Maths Lab Activities to explore and improve the child's memory potential and to utilize the rich
and varied opportunities available outside a classroom situation.

» Todevelop creativity in the children, enough pattern exercises have been introduced.
» Revision exercises including MCQ's are given for self assessment of the learners.
» Any constructive suggestions for the improvement of this series are always appreciated.
— Publisher




CONTENTS

Z
~ -

S.No. ChapterName PageNo.
1. Knowing the Numbers 5
2. Rational Numbers 18
3. Fractions 39
4. Decimals 49
5. Exponents and Powers 57

%  Revision Test Paper-] 69
6. Algebraic Expression 71
7. Simple Linear Equations 84
8. Ratio and Proportion 96
9. Percentage and its Applications 114
¥ Revision Test Paper-II 129
¥  Model Test Paper-I 131
10.  Triangle and its Properties 133
11. Congruence 152
12. Perimeter and Area 169
13.  Construction Geometry 190
¥ Revision Test Paper-IIl 206
14. Symmetry 208
15. Representing 3-D in 2-D 230
16. Data Handling and Probability 246
¥ Revision Test Paper-IV 260
¥  Model Test Paper-II 262

¥ Answers 264




Knowing the Numbers

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 an integer, addition and subtraction of integers. Let's briefly revise the main points again.

O Integers

Acombined set of negative numbers and whole numbersi.g, {........ -5,-4,-3,-2,-1,0,1,2,3,4,5, ......... 1
[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 symbol ‘| |”. The absolute value of an integer is always positive or 0 (zero).
Example : |-5 |=5

|-6+4]=]-2]=2

| 7-3-4]| =0 =0

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

O 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 thatinteger and vice-versa.

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

-8 -7-6 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. Zeroisgreaterthan every negative integer and less than every positive integer.
«) 3. Everypositiveintegeris greaterthan every negative integer.

Facts to Know

O Thebeginning of integers dates back to Babylonia around 4000 years back.
O Thefirst evidence of the use of negative integers had been found in Chinaaround 300 BC.

O Addition and Subtraction of Integers

1. Whentwointegers with the same sign (either positive or negative) are added, their absolute values are added
and the common signis assigned to their sum.
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(+75)+(+25)
(-35)+(~15)

100
-50

2. 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
(+12)+(-30) = —18

(—-30)+(12) = -18
(-12)+(+30) = 18

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

(+18)—(+13)=(+18)+(-13)=5

(+13)—(+18)=(+13)+(-18)=-5
(+18)—(—13)=(+18)+(+13)=31
(+13)—(—18)=(+13)+(+18)=31

(-18)—(—13)=(—18)+(+13)=-5
(—13)-(—18)=(—13)+(+18)=5
(—18)—(+13)=(-18)+(-13)=-31
(—13)-(+18)=—13-18=-31

Example 1 : Addthe following:
(a) (-30)and(-15) (b) (-6)and18 (c) 4and(-12) (d) (-52)and25
Solution (a) (—30)and(—15) (b) (—6)and18 (c) 4and(-12) (d) (-52)and 25
= (-30)+(-15) = (—-6)+18 = 4+(-12) = (-52)+25
= —45 =12 = -8 = (=27)
Example 2 : Subtract the following:
(@) (-8)-(-8) (b) 17-(-33) () (-21)-(=8) (d) 20-(-14)
Solution (@) (-8)-(-8) (b) 17-(-33) () (-21)-(-8) (d) 20—-(-14)
= —8+8=0 = 17+33=50 =-21+8 =20+14
=-13 =34
‘ Exercise m
1. Arrangethefollowingintegersinascendingorder:
(a) —28,7,1,3,-7,-12,-1 (b) 11,—4,8,3,-5,1,6
2. Arrangethefollowingintegersindescendingorder:
(a) -12,15,6,-14,-10,3,-7,9 (b) -16,14,2,6,-8,-10,0,8,13
3. Writethe absolute value of the following :
(a) |-27+ 68| (b) |21-18] (c) |-83+0] (d) [72-99]
4. Addthefollowing:
(a) 33+(-17) (b) -180+212 (c) 0+(-919) (d) (-815)+(-913)
5. Subtractthefollowing:
(a) —32—-(-48) (b) (—45)—(+92) (c) —8—(—15) (d) 165-(-319)
6. Whichvalueishigher?
(a) —4°Cor7°C (b) O°For —4°F (c) —17°Cor—-14°C (d) 44°ForOQ°F
7. Completethe following sequences:
(a) -15,-12,-9,-6,-3, __, __, (b) 45,51,57,63, _, _,
8. Writethe opposites of the following statements:
(a) Thefrogjumped 4 stepsforward.
(b) Today'stemperatureis4°c below normal.
(c) Rahulreached atthe platform 30 minutes before the arrival of train.
(d) Startcountingfrom17inascendingorder.
6
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O Multiplication of Ibtegers

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 numberline, (+4) x (+2) means moving to the right of zero 2 times in steps of 4.
+4 +4

2 1 0 1 2 3 4 5 6 7 8 9 10 11
Similarly, (—4) x (+ 2) means moving to the left of zero 2 timesin steps of 4.
—4 —4

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

'

Multiplication of Two Negative Numbers
Observe the following patterns:

(-5)x4 = (-20)
(-5)x3 = (—15)
(-5)x2 = (-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)x(=1) = 5
(=5)x(-2) = 10
(-=5)x(~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 andtheir signs are as follows :
(i)  Theproduct of two positive integers carries positive sign.
(+9)x(+8)=72
(+12)x(+7)=84
(ii)  Theproduct of two negative integers carries positive sign.
(—15)%x(—6)=90
(—9)x(-8)=72
(iii) Theproduct oftwo integers with opposite signs carries negative sign.
_(F17)x(+4)=-68
% (=7)x(+13)=-91

7actg to Know

- O Formultiplying integers we use the following rules:
(i) Productoftwo positive integers is positive (i.e. +x+=+)
(i) Productoftwo integers with opposite signis negative (i.e. +x—=—or—x+=-)
(iii) Productoftwo negative integersis positive (i.e. —x—=+)
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Example 3 : Find the product of the following :

(@) (—13)x9 (b) (-15)x(-15) (c) (+17)x5 (d) (+6)x(-19)
Solution : (@) (-13)x9 = —117 (minusxplus=minus)
(b) (-15)x(=15) =225 (minusxminus=plus)
(c) (+17)x5 = 85 (plus x plus = plus)
(d) (+6)x(—=19) =-114 (plusxminus=minus)
Example 4 : Findthe value of the following :
(a) (-12+7)x5 (b) (-2)x(—4)x4 (c) (-4-5)x(-5) (d) (-6+11)x(—2+3)
Solution ¢ (a) (-12+7)x5 (b) (—2)x(-4)x4
= (-5)x5 first we multiply—2and-4
=-25[ —x+=-] (-2)%(~4)=8[ —x—=+]
Now, multiply
8x4=32
(c) (-4-5)x(-5) (d) (-6+11)x(—2+3)
= (-9) x(-5) =5x1
= 45[ —x—=+] =5

O 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=8and32+8=4.Itmeans, for each multiplication statement there are two division statements.
So,when (—7)x8=-56, then
(-56)+(-7)=8and (-56)+8=—7
Also,when (—4)x (—7)=28, then
28+(-7)=—4and28+(-4)=—7
Some more examples:
(—5)x8=(—40) So,(—40)+(-5) = 8and(—40)+8=(-5)
(=14) x (=3) =42 So,42 +(-14) = —3and 42+ (-3)=(-14)
(-6)x8=(~48) So,(-48)+(-6) =8and (-48)+8=(—6)
4x(-17)=(-68) So(—68)+4 = —17and (—68)+(-17)=4
Fromthe 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.
(ii)  When dividend and divisor have different signs (one positive and other negative), the quotient

carries a negative sign.
o)

(i) —+—=+ (i) +++=+ (iii) —++=- (iv) ++—=-

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

8 A Gateway to Mathematics-7
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Solution . (a) (-76)+(-19) (b) 75+(—15)
76 _, 75

= 9" [ —+—=4] = _—15=(—5) [4+—=—
(c) (—69)+23 (d) (-48)+(-4)
—69 el _ T8 el
=E=(_3) [ —++=-] = 12 [ —+—=+]

Example 6 : Findtheinteger which gives (-54) when multiplied by (- 6).
Solution . Lettheunknownintegerbex,

Accordingtothe question,

xx(—6)=(-54)
= X=__—564 =9 [ —+—-=+]

‘ Exercise m

1. Multiplythefollowing:

(a) 21andO (b) (-12)and(-12) (c) (=192)and0
(d) (-11)and(-12) (e) (-7)and 11 () (—24)x5
2. Findthe product of each of the following:
(a) 16x(=5) (b)  (-6)x (=3)x(=3) () 5x4x3x2x0
(d) (=15)x(-6) (e) (—10)x(-9)x5x4 () (-10)x(—10)x10
(g) (-2)x(=5)x(-6)x0 (h) 2x3x4x(-5)x(-5)
3. Fillinthe boxes for the following:
(a) (-12)x(-2)x(-4)= | (b) (-2)x(-2)x2x2 = | (c) 80+(-8)= |
(d) _ J+(-25)=(-3) (e)  (-24)x _ |=(-6) () 123+ |=(-41)
(g) 66+ |=(-11) (h)  84:(-12)= | () [=2)x_ |l1+6=-1

() (-5)x(=2)x10= |

4. Determinethe quotientfor each of the following:

(a) (-20)+(-1) (b) (=72)+6 (c) (—26)+13
(d) 36+(=3) (e) (—126)+6 (f) (-111)+=(-3)
(g) (-117)+(-13) (h) (—14)+(-14) (i) (—81)+9

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

(@) [(=5+6-5)x(=3)| (b) [(-18)+3] (c) H(=8)=(=4)}+(=2) | (d) [(=5)x(=5)x(=2) = 2|
6. Findtheintegerwhich gives (-51) whenitis multiplied by (-17).
7. Findthe quotient when divisor and dividend are (—4) and (—48) respectively.

8. Anintegerwhendivided by—7 gives 12. Find the integer.
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O Properties of Integers

Properties of Addition
Closure Property :1faand 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: If aand b are two integers, then their sum remains the same, irrespective of the order,
i.,e.a+tb=b+a

Examples : (-12)+(-16)=(-16)+(-12)=(-28)
(-5)+47=47+(-5)=42
10+ (-65)=(-65) +10=(-55)
(—17)+(-18)= (—18) +(—17)=-35
Associative Property:  Ifa,bandcarethreeintegers,thena+(b+c)=(a+b)+c. While adding these integersitis

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 anotherexample:

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

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

= (-26)=(-26)
Additive Identity : 1f O (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
andvice versa such that a+(-a)=0=(-a)+a

Examples : 29+(-29)=0=(-29)+29
(-18)+18=0=18+(-18)
(-95)+95=0=95+(-95)

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

Property of 1:1f lisadded toanyintegers, it givesits successor.
Examples : 11+1=12
So, 12 isthe successorof11.
Also,
(=7)+1=(-6)So,—6isthe successor of (7).

10 A Gateway to Mathematics-7
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Properties of Subtraction
Closure Property :1f aand b are two integers, then a—b will always be an integer.
Examples : (-4)-(-8)=4
(—8)—-12=(-20)
4-11=(-7)
(-17)-(-14)=(-3)
Commutative Property : If a and b are two integers, than, a — b # b — a. It means commutative property is not
applicable for the subtraction of integers.
Examples : (=7)—(-4)=(-3)but(-4)-(-7)=3
11-(-17)=28but(-17)-11=(-28)
(—4)-18=(-22)but18—(-4)=22
Associative Property : If a, b and c are 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)-[4—(-7)]
= (-6)-(-7)#(-2)-11
=1#-13
Property of Zero : If 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 1issubtracted from anyinteger, it givesits predecessor.
Examples : (-23)-1=(-24)
83-1=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 :If aand b are two integers, 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)
4x(-9)=(-36)=(-9) x4
(-13)x6=(-78)=6x(-13)
17x5=85=5x17

Associative Property : If a, b and c are three integers, then a x (b x ¢) = (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.

A Gateway to Mathematics-7 n
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Examples : [(-5)x6]x(=7) =(-5)x[6x(-7)]
(-30)x(=7)=(-5) % (-42)
= 210=210
Let’ssee anotherexample:
[(=12)x (=5)] x (=2) = (-12) x[(-5) x (=2)]
= 60x(-2)=(-12)x10
= -120=-120
Multiplicative Identity : If 1is multiplied to any integer, its value remains same. Thus, for aninteger ‘a’
axl=1xa=a
Examples : (-87)x1=1x(-87)=(-87)
43x1=1%x43=43
(-27)x1=1x%(-27)=(-27)
Multiplicative Inverse : The multiple of an integer and its multiplicative inverse is always 1. If ‘@’ isaninteger, then
( % )isits multiplicative inverse and vice-versa such that

1
aX—:lzlxa
a a

M —_ xi: :Lx —_
Examples : (-15) 15 1 5 (-15)
1 1
e TR

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

o)

N
‘_ C ?acts to Know

O 1land-laretheonlytwointegerswhose respective multiplicative inverse remains same. .
P.r.opertiesofDivisign ...................................................................................... :

Closure Property : Ifaand b are two integers, thus a+ b will not always be an integer.
Examples : (-2)+5=-04
2+3=0.6
(—4)+0=notdefined
(—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

12 A Gateway to Mathematics-7
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Let’s see another example:

(—12)+(-4)=#(—-4)+(-12)

= 3#0.3
Associative Property : If a, b and c are three integers, then (a + b) + c#a + (b + ¢). It means associative property is
not applicable for the division of integers.
Examples : [(-16)+4]+(-2)#(-16)+[4+(-2)]

= (-4)+(-2)#(-16)+(-2)

= 2+#8

Let’s see another example:

[(—24)+(-4)] = 6#(-24) + [(-4) + 6]

= 6+6¢(—24)+(_4)

— 136 6

Property of 1:If wedivideanyintegerby 1, it givesthe sameinteger as quotient. Foranyinteger'a',a+1=a
Examples : (-29)+1=(-29)

(=75)+1=(-75)
Property of 0 (zero) : If we divide zero by any integer, the result is always zero. For any integer ‘a’,
0+a=0
Example : 0+-92=0
0+345=0
0+645=0

o)

‘&
:F Facts to Know

O Zerodivided by anintegeris always zero.
O Anyintegerdivided by zerois not defined.

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

Solution : Lettherequiredintegerbe ‘x’
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

A Gateway to Mathematics-7 13
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Multiple of (—8) and (-12)
= (-8)x(-12)= 96
.. Therequired difference= 96—(-122) = 218
Example 9 : Subtractthe sumof16,14and (-7) from the sum of 7, 19 and the additive inverse of 16.
Solution : Sumof16,14and(-7)
=16+14+(-7)= 23
Additiveinverse of 16is(-16),
Sumof7,19and(-16)
= 7+19+(-16)= 10
.. Therequired difference= 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’stotalscore = 50+0+20 = 70
Rahul’s scoreis 90 and Saurav’s score is 70.

So, Rahul won by the margin of 90—-70=20.

Example 11 : Evaluate the following using distributive property:

(a) (-6)x97 (b) (=7)x1002
Solution : (a) (-6)x97=(—6)x(100-3)
= [(-6)x100]—[(—6) x 3] (by distributive property)
= (-600)—(-18)

(-600) +18 =(-582)
(b) (=7)x1002=(-7)% (1000 +2)
= [(=7)x1000] +[(-7)x 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 submarinein one minutes = (—12) km
(-12)x15 = (-180)km

It means, after 15 minutes the submarine will be 180 km below the surface of sea water.

Position of the submarine after 15 minutes

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 byroom heatertoreachat34°C= % =17 min

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

14 A Gateway to Mathematics-7
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‘ Exercise w

1. Fillintheblanks:

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

J
(i) xB+(-4)]=[(-8)x3]+[(-8)x  |]

(j) [10x  |]x(-6)=10x[(-5)*(-6)]

2. WriteTfor True and F for False for the following statements :

(a) (-5)x7=-35 | (b) (-5)x(-4)x2=5x2x(-4) | (c) (-4)—(-8) =-12 J

(d) (-18)x0=-18 | (e) (-8)x(-14)x0=0 | (f) (-12)+4=4+(-12) J
3. Calculate the following using suitable arrangements:

(a) (127x8)+(127x12) (b) 105%x7 (c) (-125)+(-75)+188+(—38)+25
4. Prove thevalidity of the following using property of multiplication:

(a) [57x(-127)]1+ [(-23)x57] (b) (-8)x[(-12)+(-16)]

(c) [(=21)x[(=5)+(=7)] (d) [(-105)x91]+[5%91]
5. Evaluate the following using distributive property:

(a) 18x102 (b) (-5)x1003 (c) 89x14 (d) (=37)x97

6. Anintegerdivided by (—13) gives 9. Find the integer.

Find aninteger which when multiplied with (-8) gives 72.
8. Tanyathrows a stone 52 m vertically up in the air which later settled on the bottom of a lake 60 m deep. Find
the total distance covered by stone.

(\
Points to Remember ™ -
Integers are 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.
Onanumberline, everyinteger to theright of zerois greater than the integers to its left and vice versa.
Ois neither negative nor positive.
»  Addition of integers follow closure, commutative and associative property i.e.,
(a) Thevalue of sumoftwointegersaandbisinteger. (b) a+b=b+a
(¢) (a+b)+c=a+(b+c)
% Subtraction of integers follow only closure property. The value of subtraction of two integersaand b is integer.
% Multiplication of integers follow closure, communicative and associative propertyi.e.,
(a) Theproductoftwointegersaandbisinteger. (b) axb=bxa (c) (axb)xc=ax(bxc)
< Integersfollow distributive property, i.e.forany threeintegersa, bandc,
ax(b+c)=(axb)+(axc)
< Fordivision of integers
(a) Thequotient carries a 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

~

®,
o

A

X3

*

X3

*

X3

6

negative).
< Foranyinteger ‘a’,
(a) a+0isnotdefined (b) 0+a=0 and (c) a+1=a
4
—_—
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| EXERCISE _

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

(a) Which ofthefollowingis correct ?

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

(i) 0+a=0 ) (iv) 1+a=a
(b) Thesmallest positive integeris:

(i) © (i) 1 ) (i) 99 | (iv) 1000
(c) Theadditiveinverse of (-7)is:

(i) 1 (i) -1 ) (i) 7 | (iv) Noneofthese
(d) The r?mltiplicativeinverseo¥7xis:

i L Gy 7 (i) X () (=7x)

7x T X T 1

(e) Which ofthe followingrelationis correct ?

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

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

(f)  Whatisthe value of expression:
{(<15)+4+(-7)}+{(-3)-9+18}

(i) 2 (i) -3 ) (i) 4 ~Jiv) 6
(g) Theexpression 103 x (—35) can be re-written as which of the following expression ?
(i) 10300-105 | (i) -10300+105
(iii) 3500+ 105 | (iv) -3500-105
2. Findthe product of the following:
(a) (-13)x(-11) (b) (-4)x16 (c) (-6)x(-15) (d) (-125)x8

3. Findthequotient:

(a) (-64)+(-16) (b) (-84)+4 (c) 0+(-7)
(d) 168+(-8) (e) (-216)+(-6) (f) 120+ (-15)
4. Simplify:
(a) {(-80)+16}x(-2)+6 (b) [{(=3)—(=4)}x{(-6)+(-=8)}]
(c) {(=7)x(=5)x(-6)}+(-15) (d) [24+{(-6+18)-6}]
5. Findthe product using suitable properties as:
(a) (-17)x29 (b) (-51)x13
(c) {(-47)x21}+(-47) (d) [(-24)x37]+[(-24)+13]
(e) (99x17)+(17x101) (f)  (~12)x25x6x(—4)

6. 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 T 1500 as pocket money per month. He spends I 750 eating outside and ¥ 300 as donation to a

charity organisation. Find out Rinku’s saving at the end of the year.

16 A Gateway to Mathematics-7
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Every floor of a 20 storey buildingis 5 m high. If a lift moves 2 metres every second, how long will it take

H!
@ to move from 3rd floor to 15th floor.
il
S

/
/
7/

: Tocomprehend the operation of multiplication through a game: ~

Objective

Activity

Procedure
Step 1

Step 2
Step 3

/7
|
I
I
|
I
I
|
I
I
|
I
I
|
I
I
|
I
I
|
I
I
|
I
I
|
I
I
|
I
I
|
I
I
|
I
I
|
I
I
|
I
I
|
I
I
|
I
: Step4
I

I

|

I

I

|

I

I

|

I

I

|

I

|

e o e e i — — — — — — — — — —————————————————————————— ——— ——— — ——— ——— ——

< ab Materials Required

: 10 square-shaped one coloured cards with integers from—-5to 5
mentioned on it, square paper sketch pens and different
coloured counters.

The gameisto be playedideallyamong 2 to 4 players.

Take a white colored chart paper. Cutitin squared shape.

Take a chart paper and draw a 9 x 9 grid on it using sketch pen.

32 33 34 35 36 37 38 39 40
31 30 29 28 27 26 25 24 23
14 15 16 17 18 19 20 21 22
13 12 11 10 9 8 7 6 5
-4 -3 -2 -1 0 1 2 3 4
-5 -6 =7 -8 -9 -10 -11 -12 -13
=22 =21 -20 -19 -18 -17 -16 -15 -14
=23 -24 =25 -26 =27 -28 -29 =30 =31
-40 -39 -38 =37 -36 =35 -34 =33 -32

Write the integers starting from —40to 40 as shown.

Keep the counters at0. [ Each player will play with only counter].
Rules to be 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 and

(—4)and5. So, (—4)x5=(—20). The player will put his counter at (—20) on the board.

Now its turn of the next player sitting next to the first player.
If the product is positive, the counter will move towards 40. If the product is negative it will move

towards (—40).

Each player gets another chance to choose two cards after the completion of the first round.

The player whose counter crosses 40 first is the winner.
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Rational Numbers

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 aboutintegers. Suppose one hastofind out a part of awhole or a part of a set of objects,
he may or may not get the desired result. Therefore, 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
ratioform, p where pand qareintegersand g=0.

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

Natural 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 oftwo whole numbersisalways a whole number.

Example : 0+8=8
17+25=42 Division of integers
29+97=126 by zero is not

(b) The product of two whole numbers is always awhole number.(~ defined.

Example : 0x17=0
8x15=120
7x19=133

(c) Thedifference of twowhole numbersis not always a whole number.

Example : 57-30=27

0-68 =(—68) (Notawhole number)
75-87=(-12) (Notawholenumber)

(d) Thedivision of two whole numbers does not always give a whole number as quotient.

Example: 12:3=4
14+6=2.3(Notawhole 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, ...... areallintegers.

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.

18 A Gateway to Ma‘rhemqiics-7 ,
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Example : 24:8=3
(-72)+18=(-4)
(-5)+15= E [Notaninteger]

(-3)+(-18)= % [Notaninteger]

R
Integers (~3-2,-1,0,1,2,3.. ...) < /\\
W

Natural numbers (1,2,3,4.....) < N

O Rational Nubers

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

\/

Rational number

\4

Whole numbers (0,1,2,3,.....)

Anumberthat canberepresentedinthe form of E, where pand qareintegersand q=0, is called arational number.
The denominator of a fraction cannot be 0 (zero) because division of any number by zerois not defined.

Example : (a) I—i is arational number as both (—6) and 11 are integers and denominator (11) is not equal to O.

-3

(b) ry isarational numberas both (—3) and 8 are integers and denominator (8) is not equal to zero.

. . 15
(c) 15isarationalnumberas15= 1
Both 15and 1areintegersand the denominator (1) is not equal to 0 (zero).
From the above, we can conclude that rational numbersinclude both integers and fractions.

[ o)

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

O Types of Rational Numbers

There are two types of rational numbers:
(a) Positive Rational Numbers (b) Negative Rational Numbers
(a) Positive Rational Numbers : A rational number is positive, if its numerator and denominator are either

both positive or both negative.
2 8 2307

Example : 7719’ 574’9 arepositive rational integers

Sfacts to Know

2715 71 L /72 2B 1B 11
Also, _18' _9'_77'_g arepositive rational numbers, because 18 189 9'—77 77 6 6
A Gateway to Mathematics-7 19
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(b) Negative Rational Numbers : A rational number is negative, if either its numerator or denominator is

e 3.3 18y e
Example: 7’17’ 59’ 39 arenegativerationalnumbersbecause
ﬁ_[_i) i_(_ i] ﬁ_[_ E] ﬁ_[_ﬂ]
&) 7 7)" -17 17/ =29 29/" 39 39

™
_ (\ Facts to Know

Arational number qB isafraction only when pand garewhole numbersand q#0.

@)

O Allfractions are rational numbers but a rational number is not always a fraction.

O Negative fractions are also called negative rational numbers.

O Allcounting numbers (Natural numbers), whole numbers and integers are rational numbers.

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 numbersonanumberline.

4 -3 -2 -1 0 1 2 3 4 5 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 shownin the given figure.
Torepresentarational number onanumber line, each unit lengthis 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 onanumberline.

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

S A AN AN A S

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 ]
Example 2 :Represent Y and 2 onanumberline.
Solution : Here, the denominator of the rational number is 4. So we divide each unit length on the number

line ABinto 4 equal parts asshowninthe figure.

e e e o ou %y

The numerators to be denoted are (—3) and 3. So 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, markit as point
D.Point Cand Drepresents (—%) and % respectively.

20 A Gateway to Mathematics-7
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Example 3 : Represent 13 onanumberline.
4

Solution : _:_33:_3+ -1
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 partsasshownin the figure.

S A A AR A A A A A A B /i Al AL A A/
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) .

O Standard Form of a Rational Number

Arational numbers is said to be in the standard formif its denominator is a positive integer and the numerator and

the denominator are co-primesi.e., have no common factor other than 1.

2 17 8 =17
Example : T4’ and — aretherational numbersin standard form.

Example 4 : Reducethefollowinginthe standard form:

-4 24
b *
@ ¢ (b) =
Solution : (a) The denominator of {_746) is positive. To express it in standard form, first find the HCF of 4

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

i_ (—4)—2
now 26 262
_2
13
So, the standard form of (__4\ is (__2\.
(26) 13
24
(b) The denominator of 16 is negative. To make it positive, multiply both numerator and

denominator by (—1), we get

(24)x(-1) _-24

(-16)x(-1) 16

Now find the HCF of 24 and 16, whichis 8. Divide both numerator and denominator by 8, we get

(-24)+8 -3

168 2

So,thestandardformof[ﬁj is =3 .
-16 2

21
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O 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., |[P|=P |ZPI_P |PV_P g [ZPI2P
a 9 al g —q] q —q; q
=71 7 =17\ 17
Example : a ‘— =— b ‘— ==
P (@) -6| 6 (b) 18| 18
2727 q ‘i _6
© 5|78 @ 5713

&)

By ke

O The absolute value of rational number, when represented on a number line, is taken as its distance from zero

(irrespective of the direction) and itis represented as g .

QO Apositive rational number is always greater than a negative rational number.

O Equivalent Rational Numbers

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

-1 0} 1
% A
3

FC . N S S A

Q

0 1
—%—%—y %%7%77/79 1y1y
8 8 8 12 /12/12 /12/12 /12 /12 | /12 V12 /12 /12
} } } P —t—t—t

w

o
[

R

-1

R

o] & w“'& | &

. .2 4 8 . - .
One canobserve that points P, Q and R representing 3 and o 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 8 . _ . . -1 -2\ (-4
cansay rational numbers 3% and O are equivalent. Similarly points A, Band C, representing (7)(7)(?)
and respectively are equidistant from point O that represents 0 on the number line. Hence, these are equivalent,
. -1 -2 -4
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 (o)
Let I and 4 be two rational numbers:

(a)

or ad = bc, they are equivalent rational numbers.

Q|0

g
b
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ca.c Y
(b) lb d,thenad>cd (c) i b d,thenad<bc

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) —Z_—7x2_-14 (b) 13_13x3 39 () 3 - 33 _ =9
8 8x2 16 18 18x3 54 -13  -13x(-3) 39
=7 _77x(=5) _ 35 13 _13x(-2) _-26 _26 3 _ 3x6 _ 18
8 8x(-5) —40 18 18x(-2) -36 36 -13 -13x6 -78

. 3 18 )
Example 5 : Show thatrational numbers S and 30 2'€ equivalent.

. . c .
Solution : Weknow that fortwo rational numbers % and p to be equivalentad=bc.
c 18

Let a_3 and —=—
b 5 d 30

ad=3x30=90andbc=5%x18=90
. 3 18 .
Sincead=bc =90, So < and 2 are equivalent.

Example 6 : Write four equivalent rational numbers of -

6_6><2_E 6_6><3_E

Solution 11 11x2 22’ 11 11x3 33

6 _6x4 24 6 6x5 30

11 11x4 44" 11 11x5 55

So f ivalent rati | b f6 12 18 24 30

requivalent rational number — are —,——,— and — .
o, fourequivalentrationalnumbersof —— are —, 22,77 and -,
-17 . .
Example 7 :  Express 15 asa rational number with numerator 85.
. =17 . . . - .

Solution : Toexpress I as arational 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) x (-5) = 85.
-17 (-17)x(-5) 85 -17 85
15 15x(-5) -75 % 15 75

O Comparison of Rational Numbers

Have alook atthe number line representing rational numbers as shown in the figure.

A -6 o A 2 =2 2 0 1 2 32 4 2 s
6 6 6 6 6 6 6 6 6 6 6 6
Fromthe figure, we learn that

_%<_%<_A<_%<_%<_%<O<%<%<%<%<%<% (ascendingorder)
and %>%>%>%>%>%>0>‘%>‘%>‘%>‘%>‘%>‘% (descending order)

The above mentioned rational numbers have same denominator. Therefore, by comparing the numerators we find
outwhichis greater or smaller.
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Example : _6_4>%5 (Since—4>-5)

_—2<E (Since—2<5)
6 6

Otherthanthis, all other rules for the comparison of integers and fractions are applicable to rational numbers also.
(i) Allpositive rational numbers are greater than 0.
(ii) All positive rational numbers are greater than all negative rational numbers.
(ii) Allnegative numbersare smallerthanO.

—3 —1
Example : 77<77 I[Since(-3)<(-1)]

d—<E [Since 3<18]
and —<—- [Since

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 :
12'12°12°12"12 131313713
Solution : (a) Since the denominator of the given rational numbers is same i.e. 12, we write their

numeratorsin descending order.

Here,13>6>5>3>1
13 6 5 3 1
> —

So, =>— > =
12 12 12 12 12

(b) Since the denominator of the given rational numbers is same, i.e. 13, so, we write their
numeratorsin descending order:

Here,12>4>-1>-4
12 4 -1 -4

0 3713713713

Example 9 : Whichisgreater:% or g?
Solution :  Since the denominators of the given rational numbers are different, we change them as rational
numbers with the same denominatorand then compare.

5 5x3 157 7x2 14

6 6x3 18’9 9x2 18

15— 14

18 18

15 14

Since 15>14 So, r,E>
18 18 6

(RN

O Wecanalso use the following relations to compare two rational numbers :

(i) If E>§=ad>bc (i) If §<§=ad<bc

24 A Gateway to Mathematics-7
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10.

11.

12.
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‘ Exercise m

Which of the following is not a rational number ?

2 4 ;2,067

7' =139 7705

Convert the following rational numbers into integers:
-4 A2 36 7

-1’ 14" 18" -1

Identify the positive rational numbers from the following :

-3 6 -8 9 -8 -1 2 -277
a) — b) — c) — d) — e) — f) — — h) ——
(@ -, O 2 = W (e m= @
Write any five positive and five negative rational numbers.
Represent the following on a number line:
-3 =5 3174 -7 -5 -313
- b — Y A A d P A A A A
@5 ) 5 ©) 5555 9 5588
Express the following in standard form:
85 27 -12 70
a) — b) — c) — d —
(@) 280 (b) 243 (c) 156 (d 357
Write four equivalent rational numbers for the following:
-3 2 -11 6
(@) — (b) 3 (c) =~ (d) o7
Find the value of xin the following.
x 15 318 4_-12 o 2.8 7_x
(@) 571 ) 7 7% 77 A 575 (€) 1572
Observe the given patterns carefully and write the next two rational numbers for the following :
7531 L, 57 9m
TR L ) 3128 ——
1234 g S 220
(C) 2'4'6'8’ J . () 7'7'7'7' J
Arrange the following rational numbersin ascending order :
12311 -2 46 -3 -4
@) 33375 R
Arrange the following rational numbersin descending order:
—242-117-7 by 1,87 718 7142 18422 L2276
@) 3733737333 ) 33377373 3 © 5 %3%6s 9 55510

Which of the two given rational numbers is smaller ?

-3 4 14 7 -6 -8 -4
_I_ b _I_ _I_ d _I
@5y bl 57 RISTET @5




O Addition of Rational Numbers

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

(i) Expresseachrational number with positive denominator.

(ii) Ifthe denominators are same, add their numerator and divide it by common denominator.

(iii) Ifthe 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,changetheresultintostandard form.

Example 10 :  Addthefollowing:
-8 -2 -18 —4
(@) —+— (b) —+(—j
19 57 29 29
Solution (a)_ __2 —8x3+(=2)x1 (b) __18+jzw
19 57 57 29 29 29
—24+(-2) - -18-4 =22
= ! )= 26[LCMof19and57in57] = =—
57 7 29 29
Example 11 :  Add the following:
=17 -37 -4 -7
—and— —and—
(a) 3 (b) and—
=17 (=37 -4 (=7
Solutions (@) —+| — | (8isamultiple of4) (b) —+| =
4 8 9 27
-17x2 (=37 -4x3 (-7
4x2 8 9x3 27
-34 (—37} -12 (-7
8 8 27 27
_-34-37 N _-12-7  -19
8 8 27 27
Example 12 :  Solve the following:
(@) 2,4,3 b) 3,72
3 5 4 4 10 \ 12
Solution (a) 2,4,3_2x20 4x12 3x15 (b) —3_.73x15_-45
3 5 4 3x20 5x12 4XI5 4 4x15 60
[LCMof 3,5and4 =60] 7 _7x6 _42
_40_ 48 45 10 10x6 60
60 60 60 -5_-5x5_-25
_40+48+45 _133 12 12x5 60
- 60 " 60 [LCMof4,10and12=60]
-3 7 -5 —45 42
Now,—+—+| —
4 10 \12 60 60
—45+42 25 —28 —_7
60 60 15
26
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O Subtraction of Rational Numbers

We know that subtraction is the inverse process of addition. We can subtract a rational numbers from another by
addingits additive inverse toit. Let P and _ betwo rational numbers. Tosubtract _ from P we add additive inverse
of L to P i ’ ’ i

s q -
Thus, B—£:£+(—rj
q s 4q

-7 5
Example 13 : Subtract 5 from .

-7 -7 7
Solution : Theadditiveinverse of = ?2—(—j=—

-7 5
Now, we have to add additive inverse of ) to—

7
5(—7) 5 7
_——| — | ==+ =
7 \s8/) 7 8

_(6x8)(7%7)
B 56
_40+49
56
88
56
5 18
Example 14 : Subtract - from —- .
Soluti £
olutions P57y
18 5 18 [—sj
=4 =
7 7 7 7
_18+(-5)
7
13
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O Multiplication of Rational Numbers

4 1
Let’s learn multiplication of rational numbers (EXEJ with the help of adiagram.

1
The shaded part ABFE shows s of ABCD

4 1
The double-shaded part AGHE shows goutof = D
. . I 4
Fromthe givenfigure, itis clear that the double—shaded part shows >
so, dorlod
5 5 25
4 1 4
or —X—-=—
> > 25 1 4x1
Also, we observethat —x=—=—-—
5 5 5x5 B v C
Hence, it can be concluded that the product of two rational numbers is a rational number whose numerator is the
pr t
product of numerators of the denominators. If q s and M arethreerational numbers, then

Exﬁxi- pxqgxt  Productof numerators
g s u gxsxu Productofdenominators

-12 8
Example 15 @ Findthe productof — - and

-12 8 (-12)x8
—  X—=

Solution
17 5 17x5
%
85
, -4 6 -3
Example 16 : Findthe product of 2 N and "

2 (—_4))(6)((—_3} 2x(-4)x6x(-3) _12
7

Solution o Zx
3 5 4 3x5x7x4 35

O Division of Rational Numbers

1
Itis known to us that division is the inverse of multiplicationi.e., if p and g two integers, thenp+q= P X a » Here

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

a c a.c_a, d c
numbers. If — and — aretworational numbers,then —+—= —¢0}
b d b d b c {d
12
Example 17 : Divide — ? by —
Solution : __8+1_2:__8><E {Mult/pllcat/vemverseof—ls 1_3} O The sum of a rational number and its :
9 13 9 12 12 additive inverseis 0 (zero). :
_—8x13 _-26 - O The product of a rational number and
S 9x12 27 : its reciprocalisalways 1. :
- P
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-3 3
Example 18 :  Divide —~ by

-3 3 -3 5 P .
Solutions : 7+ E: 1 X 3 [I\/Iultlpllcatlve inverse of% is %}
_(-3)x5
~ 7x3
=5
7

‘ Exercise m

Solve the following:

(a) 3.6,8 (b)
5 5 5

(d) —_3{—_4) (e)
11 (11

Add the following:

SO CrS
6 7 7 U6 3
§+i+[‘_3j B
7 21 14 () %5 " 7

35 -2
-8 -4 13 -7
(a) .- and — (b) — and — (c) = and —
46 3 15 25
1 -3 5 -6 -7 12
—and — —and — — and —
)3 4 (e) 7§ 0 s 5
Subtract the following:
-7 - -7 4 -
14 from — — from — — from —
(@) : (b) — > © <
E from Z _—3 from _—7 _—5 from _—11
(d) 37 5 (e) g 8 (f) g 12
Find the product of the following:
4 (-15)\ 14 -7 (-5 -3 (-5 -7
o 3% o (3] 0 ZH3)
5 21 25 8 6 4 6 8

-5 (-8 21
@ HEHE) ?

Simplify the following:

4 21 7

(a) {;XE}_E (b)
-7 [-7 9

(d) Tx[g E} (e)

The sum of two rational numbers s R

5
What should be added to (7+—j toget —

7

ix(-_i‘jxﬂ f —_11{—_15}3

-5.6_2 3032
8 7 3 © 37573
3 (4, 7
5 15 10

2
If one of themis 3 find the other number.

-6
14 °

-3 15
Find the product of Y andthereciprocalofE.
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O 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.

Example 19 : Express 2 as a decimal number by writing an equivalent rational number with denominator
as power of 10.

Solution . 7 _7x25 175
4 4x25 100

7
S.—=175
4

1.75

3
Example 20 : Express P asadecimal number by using long division method.

. 3
Solution Y =3+25

25)3.0(0.12
=25

ER 0.12
25

O Terminating and Non-Terminating Decimals

When a rational numberis 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 decimals are called terminating decimals.
1 -3
Example : 5 =05, 5 =-0375etc.
(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....
0.333....

3510

10
-9
10
-9
1

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. So, 1.

3 3
0.333...=0.3.
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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 2 5
(a) c (b) 5 (c) s
_ 5 2
Solution (a) e 5+6 (b) 5 =237
6)50000( 0.8333 7)) 2.00000000 (0.28571428
-48 -14
20 60
-18 =56
20 40
—18] _—35
20 50
-18 -49
2 10
2 20.8333..... =0.83 —7
6. 30
Thus, < =0.83 represent non-terminating decimals. _28
5
() 2 =5:8 20
8 -14
8" 5.000 (0.625 60
—48 -56
20 5 4
-16 . — =0.28571428....=0.285714
40
—40 Thus% = 0.285714 represents non-terminating
0
5 decimals.
s =0.625

5
Thus, Py =0.625 represents 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.
o)

-
C Facts to Know

O Everyrationalnumbercan be converted into either aterminating decimal or non-terminating repeating decimal.
O Suchdecimals which are non-terminating and have no repeating parts are called irrational numbers.

Rule to Find Terminating or Non-terminating Repeating Decimals
Rule for Terminating Decimals : If arational numberisin its lowest term and its denominator has no multiple other

than 2 or5orboth.

3 1

2’7 and 320 represent terminating decimals.

Rule for Non-terminating Repeating Decimals : If a rational number isin its lowest term and its denominator has a
prime factor otherthan2and5.

Example :

31

\
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35 7
Example : 7% andE are examples of non-terminating repeating decimals.
Example 22 : Without actual division, determine which of the following rational numbers have a

terminating decimal representation:

7 3 9
a) — b) — c) —
(@) 225 (b) 16 () 75
7
Solution : (a) In 525 the denominatoris 225.

We have,225=5x5x3x3
Thus, 225 has 3 asa prime number thatis otherthan 2 and5.

7
Hence, 275 must have a non-terminating decimal representation.

3
(b) In e the denominatoris 16.

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

Hence, 3 must have a terminating decimal representation.
9 . .
(c) In 75 the denominatoris 75.
We have,75=5x5x3
Thus, 75 has 3 as aprime number thatis otherthan 2 and 5.

9 L . .
Hence, — musthave a non-terminating decimal representation.

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

Example 23 : Convert the following decimalsin the form of% :

(a) 0.8 (b) 0.87 c) 7.23 (d) 0.723
Solution : (a) Letx =0.8........ (i)
Here, only one digitin decimal partis repeated, we multiply it by 10, we get,
10x=8.8.... (ii)

Subtracting (i) from (ii), we get,
10x-x= 8.8-0.8
= 9% =

=X =

O[O
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(b) Letx=0.87......(I)
Here, only two digitsin decimal partis repeated, we multiply it by 100, we get,
100x =87.87......... (ii)
Subtracting (i) from (ii), we get,

= 99x =87
87
= X = —
99

(c) Letx=7.23......... (i)

Here, only two digitsin decimal partis repeated, we multiply it by 100, we get,
100x = 723.23-7.23.ccooveenn. (ii)

Subtracting (i) from (ii) we get,

100x-x=723.23 -7.23

= 99x =716

716

99
(d) Letx=0.723

Here, we have 3 digitsin 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=72.3 cooveeeernnn. (i)
Now, only one digitis repeating, so we again multiply it by 10, we get
1000X=723.3 ccveeeeeeerennn (ii)

Subtracting (i) from (ii), we get,
1000-100x = 723.3-72.3

= 900x = 651
651
= X = —
900

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

ninesinthe denominator as the number of repeated digits

Example  : 037= -, and0.123= -2
xample  : 037= 5 and0.123=
P

To convert a mixed recurring decimal into — form, its numerator is obtained by removing the decimal point and

q
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= 237-2_2%
990 990
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+ [g.‘.s_sj
99 99
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125
99

|
~
+

74120
99
26

99

1}
0o
|

(b) 2.353-1.125

(2+0.353)—(1+0.125)

(2+353-3j _ (“ 125-1]
990 990

12
) 350 1 4

+ -1 —

990 990

= (2—1)+(@—ﬁj

990 990
350-124
1+——
990
1+ ﬁ
990

us
495

‘ Exercise m

1. Convert the following into decimals by writing an equivalent rational number with denominator as power
of 10:

-7 3 =7

25 (c) 125 (d) 40

2. Without actual division state whether the following rational numbers represent terminating or non-

o= (b

terminating decimals:

5 17 =23 27
(@) 15 (b) & (© — @ =
-7 12 8 -19
(e) 5 (f) > (8) o5 (h) o
3. Convertthefollowingrational numbersinto decimal numbers:
2 3 7 17
(@ 15 (b) 7 (c) g (d) 35
12 13 125 12
e) — f) = — h) =
(e) ” (f) 2 (g) s (h) r
4. Convertthefollowing decimalsinto rational numbers:
(a) 1.25 (b) 7.025 (c) 3.7 (d)  2.345
(e) 0.23 (f) 3.356 (g) 0.78 (h)  1.023
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5. Findthevalue of the following:

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

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

X  —
7. If —=1.356-1.067 findtheleastvalueofxandy.

y
8. Which of the following decimals can be expressed as rational numbers ?
(a) 0.3333.............. (b) 0.127272727.............. (c) 3.4010010001..............
(d) 13.35735735.............. (e) 2.0010020003.............. (f) 7.125125..............

-

Points to Remember ™ -
A

o

Arational number can be expressed in the form of B, wherepandgareintegersand q=0.

o
*

Allfractions are rational numbers but all rational nt,?mbers are not fractions.
All counting numbers, whole numbers and integers are rational numbers.
Allrational numbers can be represented onanumbersline.

The absolute value of arational number is equal to its positive numeric value.

°,
EX3

°,
>

o

o
o

.
o

a c
+ Fortworational numbers E and E:
a ¢ a ¢ a ¢
iy —=—=ad=Dbc (Equivalent iy —>—=ad>bc iy —<—=ad<bc
() o= (Eq ) ) g (i) <
“ Arational numberisin standard form if the HCF of its numerator and denominatoris 1.
a ca c c a
< Fortworationalnumbers — and —, —+— = 0 then— iscalled theadditiveinverseofg andviceversa.

b d'b d d
< The productof arational number andits reciprocal is always 1.

number with the denominator as power of 10.
< Rational numbers can be expressed either as terminating or non-terminating repeating decimals.

< Arational number can be converted into decimal either by long division method or by writing an equivalent rational

/

< Decimals which are non-terminating and non-repeating are called irrational numbers.
1. MULTIPLE CHOICE QUESTIONS (MCQs):
Tick (v') the correct options:

(a) Onlyrational numberwhose absolute valueis0, is

(i) 0 (i) -1 (ifi) +1 ) (iv) -9

(b) Additive inverse of 17 s
14

L 14 17 17 ., ~14

(i (i) I, (i) w5
(c) Onlyrational numberwhichis neither positive nor negativeis:

(i) o (i) 1 | (iii) 100 | (iv) Noneofthese
(d) Thelargestrational numbersis: n

(i) 2" | (i) 10" (i) (Sj | (iv) nondeterminable
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Multiplicative inverse of — is:

(e)

18
. 18 ., 18 . -7
(i) < i) = i) o v L )
(f) —312 inthe standard formis:
169
. 24 . 27 .., 24 . 29
i) — i) — i) — iv) =
()14 7()13 7()13 J()7 L
f =22 henthevalue of xis:
(g) | 6 38 ,thenthevalue of xis:
(i) 7 ) (i) =7 ) (i) 14 - (iv) 14 L
(h) Theexampleofirrational numberis:
2 .3 7 .
(i) c ) (i) 7 ) (i) 100 | (iv) 0.1234564325624.... |
2. Representthe following onthe numbersline:
-5 -3 -2 2 -3 3
i — —and — —and —
(@) 3 (b) 5 (c) —and (d) —and;
3. Convertthefollowingrational numbersinstandard form:
-65 161 -125 55
(@) 225 (b) 343 (c) 1000 (d) 3250
4. Findtheabsolute value of the following rational numbers:
-3 3 6 5 (-6 -2 3 4
a) —+=--— b) =+ — c) —-= d) 3——
@) 4 7 8 (b) 9 [24} (©) 3 5 (d) 5
5. Ineachofthefollowing pairs of rational numbers, whichis greater ?
35 -7 5 5 -3 -2 3
(@ =,z (b) —,-= () —and— (d) —,=
47 3 3 11 -7 3 4
6. Arrangethefollowingrational numbersinascendingorder:
-7 — - -3 — -2 - — -11 -3 3
(@) 23577 by 23 36 () 222511 g 572202272
348 8 6 14 10 7 35 3 6 36 3 3 22 55
7. Simplify:
-3 (-4) (-6 3 (-4) (=2) 6 - -1 2
D HHE) MRS eer w3
7 7 7 5 14 5 15 17 51 2 3
8. Solve:
-7 12 (-15 _8 (24 9 (-4
a) —- ——| — c) 2_|Z22 d ——|—
(@) 17 (b) 13 (26) (©) 26 (26) ()13 (13)
. -3 Ex(—_z‘ljﬁ ix(—_‘l)x(ﬁjx -3
9. Simplify: (@) 15"\ 75 ) 12 b)) 57 )\ 22 2.
. 7 -3 =2 -3
10. Dividethesumof — and — bytheproduct of — and —.
8 4 3 4
11. Whatrational number should we multiply to = togetthe product24?
12. Ifx= _73 andy=_?2 , findthe value of 3x—4y.
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13. Findthevalue of xfor the following:

6, 7 L 2.3 X_(—_S}z
(a) 5 *+x= (b) g#x=7 X7 )7s
14. Convertthe followingrational numbersinto decimals:
2 6 3 5
(a) c (b) 3 (c) 0 (d) Ih
15. Convertthe following decimals into rational numbers: _ o
(a) 0.025 (b) 3.15 (c) 25.5 (d) 0.379
16. Simplify of the following:
(a) 4.23+3.79 (b) 2.37-3.25+1.23 (c) 0.78+0.67 (d) 3.786+37.86
17. 1f2=37+73, find 2.
q q
18. Evaluate thefollowing:
(a) 2.3x1.2 (b) 1.25+0.5

®,

@
—

There are 100 students in a school. Each student is requi3red to participate in an extlracurricular activity.
The choices are art, cricket, basketball and swimming. 1o of students are in art, 19 are in cricket and 17

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

(P)©)as

e a Objective : Tomultiply two rational numbers by folding circular paper.

/’/ Y. Materials Required ¢ Circular paper strip and sketch pen.
Activity

Take circular paper strip and follow these steps : 2

Stepl : Foldthecircularstripintotwo halves

Step2 : Foldthestripagain.

A Gateway to Mathematics-7 ' ,

Procedure . Letusfindthe product of two rational numbers, say 2 and 1 .
4

~




Step3 : Unfoldthestripandyourwill getthe shape like this.

Step4 : Shadetwo parts with horizontal linesand fold the rest unshaded part.

Step5 : Now, fold the strip horizontally to divide the strip into two parts and shade it with vertical lines in

oneoutoftwo parts.
i
H
Step6 : Unfoldthestrip. You will find that 2 out of 8 parts are double shaded. This illustrates that the
2
double shaded region represents g of the whole strip.
/[
[
[
) 2 1 2
Conclusion : —x—=—
4 2 8
'
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Fractions

Afractionis a part of whole. We have studied already about fractions, their addition and subtraction in previous class.
Fractions are one of the most important concepts in Mathematics. We come across their application in our daily life.
For example, we say half cup of milk i.e. one part out of two equal parts. Similarly, % of a kilometre, 1% metres of
cloth, etc. We are also familiar about two parts of afractioni.e., numerator and denominator.

4 < Numerator
7 < Denominator

For Example :

)
_ @
O Type Of Fractions O An improper fraction is a combination

of whole number and proper fraction.

Proper fraction: This fractions has numerator less than denominator.
2 7 4
Examples : =,—,—,...
519 13
Aproperfractionisalwayslessthan 1.
Improper fraction : This fraction has numerator bigger than denominator.

Examples : Sy

Ples™ s

Mixed fraction : This fraction has both whole number part and fractional part.
1 .3 2

Examples : 2=,5=,4=..
4 7 7

While dealing with improper fraction and mixed fraction, we should keep their denominators same.
Unit fraction This fraction has numerator 1.

Evamples: L1 L
xamples : .. 7o
Like fractions : These fractions have same denominators.
7 5 13
Examples : =,=,—,...
6 6 6
Unlike fractions : These fractions has different denominators.
171
Examples : =,=,=,...
58 2

2357 5 2

We have learnt that only like fractions can be added or subtracted. Forexample: =+===; —-Z==

7

7 9 9 9
If we have to add or subtract unlike fractions, then we must convert unlike fractions into like or equivalent fractions

with same denominators.
11
Example 1 : Add 324
7 3 9
Solution . Wefirst take out LCM of 7, 3, 9 which comes out as 63.

Now, we convert each denominatorinto 63.
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3 _3x9 27 5 5x21 105 11 11x7 77

7 T 7x9 63 3 3x21 63 9 9x7 63
27 105 77 209 _20
—— =3

63 63 63 63 63

So,

27

3 105 5 77 11
Here, is equnvalentto — ,—— isequivalentto -, — isequivalentto —
63 " 63 3" 63

. .23, . .
Example 2 : Convertanimproper fraction o into a mixed fraction.

Solution : Wecanwrite % as 3%.

Therefore, 32 isa mixed fractionin which denominator is same as that of improper fractions.

Example 3 : Identify and write unit fractions?
57110117 1

7'3'3’17'20°2"37"11

Solution . Unitfractions must have numeratoras 1.

1 . .
Therefore, 3’ are unit fractions.

20'2" 11
Example 4 : Rainapurchased 6% kg guava and 5% kg peach. Calculate the total weight of fruits purchased by

her.
Solution : Thetotal weight of fruits =(6;+5 ]kg

_[E+E)k _(13x3+16x2)k _(39+32)k
2 3)¢ 6 Bl )¢

71 5
= kg=112k
6 e

‘ Exercise m

1. Addthefollowingproper fractions:

5 3 1 6 7 5 7 3 2
(a) =+=+= (b) —+—+—= () —+—+—
7 7 7 13 13 13 15 15 15
2. Subtractthe following improper fractions by converting them into equivalent fractions:
3 9 45 5 14 5
a) -——= b) ——= ) ——=
(@) 2 7 (b) 17 2 (c) 3 7
3. Addthe following:
17 3 25 3 1 5 1 1 4
—+3—-+— 2—+3-+4— 1-+3-+6—
(@) 55" 10 (b) “5*°31% (€ +5733"%7
4. Write4 equivalentfractions for each of the following:
4 8 13

= (b) T3 (© e

A Gateway to Mathematics-7




3
5. Thesumoftwonumbersis 12; .Ifone numberis 5%, thenfind the other.

O Multiplication of Fractions

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

Numerator of the fraction x Whole number

Fraction x Whole Number =
Denominator of the fraction

We know that multiplicationis arepeated addition.

For example ax2:3,3.8
ple. 7 7 7 7
3, . 6
Here, Z isadded two times, so that we get 7
3
Inthis case, we have multiplied proper fraction 7 with whole number 2.
3
Suppose, we multiply improper fraction 5 with whole number 3. We get

3 3 3 3 3+3+3 9
—x3="+-+-=—— — ==

2 2 2 2 2 2

CNC
A
CNC

3 3 3
2 2 2
- 7 3x7 21 r 1
Similarly, wehave 3x—= ===
2 2 2 9
4xg=4x9=§§ 2
5 5 5
7X§=7XS=E
3 3 3

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

3 15 _ 75 3

For example:  3=x5="—"x5="-=18>
4 4 4 4
ZZX3:£><3:E:101

5 5 5 5
31><5:EXS:§:16l

4 4 4 4

Multiplication of a Fraction by a Fraction

1 1 11
What do you understand by 5 of 2 ? It means EXZ .
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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

1
partisshadedtoshow 2

Again, we divide into two equal halves (parts) and shade the one half as shown here.
1 1x1 1

1
Itshowsz of 2 x4 8

. . 1 Square
It meansthat dark shaded portioniis 3 partof square.
Therefore, multiplication of two fractions can be written as:
. Product of numerators
Product of two fractions = .
Product of denominators
Multiplication of more than two Fractions 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
answer inanimproper fraction.

Example 5 :  Simplify 2§><E><111><48E
3 7 6 2

Solution : 3

2—x3><111><48E
3 7 6 2
9 2 67 98

= —X—X—X—

3 7 6 2

=67x7 =469

O Productof afraction does not change if the order is changed.
O Product of a fraction with 1 is the fraction itself.
O Product of a fraction with zero (0) is always zero (0).

Suppose, we express 1 as arectangle. Now, we divide itinto three equal parts as shown in the figure.

1
Shade one partandrepresentitas 3

1part
3

1 1 1
Now, we divide 3 intotwoequalhaIves.Thus,E ofg is represented by the darker shade as shownin the figure.

1oflpart
2 3
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1 1 1 1 1x1 1
Itmeans = of = ==x-= ==
2 3 2 3 6

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

% %

7% %

Vs 7=

1917 1;49

Every non-zero fraction when multiplied by its reciprocal (or multiplicative inverse), gives 1.
99 78 2 3

Examples : =—=x-—=1,~x==1, andsoon.
78 99 3 2
If you take the reciprocal of a reciprocal you end up back where you started.
8
Reciprocal Reciprocal

Ifa numberisgreaterthan 1, thenits reciprocalisless than 1.

For example : 2isgreaterthan1butitsreciprocal E islessthan 1.

Ifanumberislessthan1(i.e., between0and1),thenitsreciprocalis greaterthan 1.

1
For example : > islessthan 1 butitsreciprocalis greaterthan 1.

Example 6 : Findthereciprocal of each of the following:
5 1 6
a) = b) 2= c 3 d —
(a) = (b) 3 (c) (d) 1
. . 5.7
Solution : (a) Reciprocal of 5 is .

1 7 3
. 2_ _ . —
(b) Reciprocal of 3 or3isy.

1
(c) Reciprocalof3is 3

11
d) Reciprocalof — is —.
(d) P T
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‘ Exercise @

1. Findthe product of the following:
7 19 7 2 8 64
5x — 2x— 6x— 15x— —x7 —x3
(a) 5% (b) 2%, () 6x; (d) 15 () 5 (M) %
2. Find the product of the following :
27 7 6 21 5 7 2 3 1 2 8
— X — b) —x— —X— d) 5—x— 7—%x3— f) —x—
(@) 9 2 ()117 (C)32 (d) 2 () 9 16 ()459
3. Findthevalue of thefollowing:
(a) §x13x3§ (b) Exixi (C) _x§x§ (d) lxéxi 1_7
9 3 5 3 45 9 4 7 5 19 3
1 1
4. Thecostof1mofribbonis ?675 .Find the cost of 15 m of ribbon.
5. Avinashwalks 7% kmin 4 hours. How much distance will be covered by himin 12 hours?
1
6. Acowgrazesfor2hoursinafield and gives 25 litres of milk. Find the quantity of milk given by cow if it grazes

for 6 hours.

O Division of Fractions

Division of a Fractions by Whole Number

To divide 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

Example 7 : Does % +3equal % ?

Solution

When half of pizzais divided into 3 equal parts, each person gets one sixth of awhole pizza, i.e.,

AHalf:

2

1
or —

Similarly, 0

2 .
~+4 gives =
5 5x4 20

Division of a Fractions by another Fraction

We look at the pizzas below. ..

Divided by 3:

We multiply first fraction by reciprocal of second fraction.

1

2x3

1
6

1
Answer: —
6

So, Firstfraction + Second fraction = Firstfraction x Reciprocal of second fraction.

-
44
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31343x412
44414x14

24 6 24 2 _24x2 48 8 2
and — = =2
3 2 3 6 3x6 18 3 3

In divisions having mixed numbers, convert the mixed numbersinto improper fractions and then solve.

7.3.22.3_22 2 22x2_44
For example : 3-+>="+==""x=
52 5 2 5 3 5x3 15

1.6_3 4_3x4_12_
2747276 2x6 12

Division of aWhole Number by a Fraction

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

Example 8 : Dividethefollowing:

3 7 4
a) 15+= b) 8+— c) 5+3—
(a) c (b) 2 (c) -
Solution  : (a) 15:5=22,3_15,5_15%5_75 .
5 1 5 1 3 1x3 3
(b) 8+Z=§+Z=§x£=8>{4=£
4 1 4 1 7 1x7 7
() 5:94.5.25_5 7 357
7 1 7 1 25 25 5
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

So, number of pieces = 21+3%
=21+Z
2
= 21;2:4—72:6 Hence, Mohanty got 6 pieces of cloth.
‘ Exercise @
1. Findthe value of the following:
3 1 1 3 1 7 13 11
— = 2—+— 5—+— —
(a)52 (b) >7 s (c) 673 (d)6 3
2. Dividethefollowing:
2 1 3 3
—+3 —+5 —+4 4— =7
(a) 3 (b) 3 (© 11 (d) 43
3. Dividethefollowing:
3 3 4 5
11+— b) 100+ — 5+3— d) 14+=
(@) 11+ (b) 100+ () 5+3- (d) 14+
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4. Theproductoftwonumbersis 14%.If0ne numberis 4;, find the other number.

5. Thecostofapenis I 12% .How many pens can be purchased for3Z 204?

6. Oneboxcanhold 7% kg of Rajma dal. How many kilogram of Rajam dal can 18 such boxes hold?
7. Thepriceof 11footballsis 536% .Find the price of 1 football.

1 1 3
8. 2 liter of mustard oil costsis< 275. How much would 8g liters of mustard oil cost?

-

Points to Remember ™ .

< Afractionisapart of whole.

< Afraction hastwo part- Numeratorand Denominator.

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

Fraction =

Unlike fraction etc.

< Equivalentfractions 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.

< Tomultiply a mixed fraction with a whole number, we first convert itinto an improper fraction, then multiply.

< Multiplication of two fractions can be writtenas:

Product of Numerator

Product of two fractions = -
Product of Denominator

< Product of afraction with zero (0) is always zero (0).

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

< Todivide afraction by whole number, we multiply the bottom number of fraction by the whole number.
< Toperformdivision by a fraction, we multiply fraction by the reciprocal of second fraction.

% Todivide whole number by a fraction, we multiply whole number by the reciprocal of fraction. /

| EXERCISE _

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

(a)  Whichoneofthefollowingis a properfractions ?

. 15 .17 I . 15
(i) el (ii) 1 e (iii) 0 L3 (iv) El L.
(b)  Whichone of the following s a unit fraction?
(i 17 (i) 50 iy L v & ®
— 7 17 18 14
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2 6 5
; : —+—+= 7
(c) What s the final output of TR
117 119 109 119
() 25 (i) 5 i) =7 BEVE

(d)  Whatisthe product of 22 and6 ?

(i) 17 ) (i) 22 ®

(i) 16 (iv) 15
(e)  Shikhareads 81 page of abookinone hour. How many pages will sheread in 21 hours?

2 2
(i) 172 (i) 1823 ) i) 1228 vy 172
4 4 4 7
(f) Onsimplifying Z{Exlj' we get
5 12 8

115 o112 ... 66 .. 109

() =5 (i) 5 i) o v 3
(g) Ifweadd 21 and 31,weget

4 4
i 32 i) &
2 - 2

15 19

(iii) 2 (iv) 7 e
(h) 8 issame as

14

. 8 . 8

1) 5— i) 6—

(i) " J (i) "

(iii) 418—3 (iv) Noneofthese

3 2
2.  Bywhatnumbershould we multiply SZ toget 26§ ?
3. Thecostof 7% kg of Jaggeryis< 201%. At what price per kg Jaggery will be sold?

4, Kanchan covers 2% kmin 1 hour. How much distance she coversin 6 hours?
1 2
5. The cost of 25 kg of tomatoesisI 70. How much will 45 kg tomatoes cost?

6. % litres cold drink is kept for distribution among 8 children. How much cold drink would one child get?

7
7. Thereare56studentsinaclass. Suppose 3 ofthem are boys. Find outthe number of girlsin the class.

1
8.  To publish a monthly school magazine, X 25 are collected from each student. If the amount collected is

3
3 512 o find the number of students who contributed for this cause.

4 3 3
9. Kirantravelled 26§ km by train, 185 km by bus and 35 km by cycle. Find the total distance travelled by her.
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l}ﬂ Find the perimeters of AABC and rectangle BCDE of the given figure. Whose perimeter is greater and by how

@) much?
A
g 1 3E cm
25 cm 4
3—cm
B C
1-—cm
E D
- - ab Objective : To multiply two fractions.
- ctivit Materials Required : 20 small sized broad ice-cream sticks, glue, A4 size paper, green
A y sketch pen.

Procedure :

Step1: Takean Ad4size paper horizontally.

Step 2 : Paste small sized broad ice-cream sticks on A4 sized paper with the help of glue. Look at the structure.

Ist column 2nd column 3rd column 4th column

1
Step 3 : The first column is made up of horizontally pasted sticks shows 2 of total structure.

Step 4 : Shade the top four sticks with green sketch pen.

These shaded sticks show% of % structure.

4 1 4 4 1
Conclusion : So, you can observe that — of — shows — th part of the complete structure i.e., =x—=—.
5 4 20 5 4 20

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ——
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Decimals

The word "Decimal" comes from Latin word decima which means a tenth part. Decimal of numbers is based on 10
and contains a decimal point. Decimals are also called as decimal fractions with denominators 10, 100, 1000 and so
on.These can be writtenas:

4

4 9
0 =04, 100 =0.04, 1000 =0.009 and so on.

To understand decimal numbers, you must know about place value chart. Let us take a number, say 7352.678, in
place value system.

Thousands Hundreds Tens Ones Decimal Tenths Hundredths Thousandths
(1000) (100) (10) (1) [i) (LJ (Lj
10 100 1000
7 3 5 2 . 6 7 8

As we move left from decimal, each position (value) is 10 times bigger.
As we move right from decimal, each position (value) is 10 times smaller.
In the above place value chart (table)

The digit 2 in Ones place is writtenas 2 x 1, i.e., 2
The digit 5 in Tens place is written as 5 x 10, i.e., 50
The digit 3 in Hundreds place is written as 3 x 100, i.e., 300
The digit 7 in Thousands place is written as 7 x 1000, i.e., 7000
The digit 6 in Tenths place is written as 6 x % = % ,i.e., 0.6

1 7
The digit 7 in Hundredths place is written as 7 x 100 = 100 i.e., 0.07

1 8

The digit 8 in Thousandths place is written as 8 x 1000 = 1000 -’ i-€ 0.008
So, the number in place value chart becomes 7352.678

A decimals number always represents \Whole number part and Decimals part, separate by a decimal point.
7352.678
Whole numberl Decimal part

part This number has three places of decimals.

Decimal point

Whole number part and decimal part are also called as integral part and fractional part respectively.
7 )

ShaeEas @ [Koweno

O According to Scientist / Historian Joseph Needham, decimal fractions were first developed and used in China in
1st century BC, and then spread to Middle East and from there to Europe. .

A Gateway to Mathematics-7 49
X |

W




g

O Addition and Subtraction of Decimals

We can add like decimals which have same number of places of decimal. For example, 5.39, 6.02, 92.73 can be
added because they have same number of decimal places. But we can not add unlike decimals (which have
different number of places of decimal). For example 3.29, 7.7, 9.832 can not be added. To add unlike decimals, we
convertthem into like decimals by just adding zeroes on the right of the decimal point so that the value of numbers

donotchange.

Forexample: 7.7=7.700,3.29=3.290and so on.

We add 7.700

Add thefollowing:

3.290
+9.832
20.822
. . . 7 3 2
Decimal numbers can also be written in expanded form. For example; 35.732=30+5+ —+——+
10 100 1000
o
‘ Exercise m
224.0+3.794 (b) 3.24+7.905 (c) 604.02+39.734 (d) 593.288+52.697

(a)

Subtract the following:
(a) 3.797-2.07 (b) 137.2-25.738 (c) 17.30-7.198 (d) 287.35-65.95
Write in expanded form:

(a)

(b) 925.379 (c) 249.007 (d) 287.239

Convert the following unlike decimals into like decimals :

(a) 7.432,84.002,72.5 (b) 5.39,28.024,987.7 (c) 25.73,19.553,6.759,9.3

Deepali walked 7.65 km on first day, 17.04 km on second day and 25.02 km on third day. How much distance
didshewalkinall?

O Multiplication of Decimal Fractions

Multiplication 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 movesthree placesto theright.

Example 1

Solution

Example 2

Solutions

50

S

-

b

Multiply the following :

(a) 9.47x1000 (b) 94.234x100 (c) 78.25x%10

(a) 9.47x1000=9470 (The decimal point shifts three places to theright)

(b) 94.234x100=9423.4(The decimal point shifts two placesto the right)

(c) 78.25x10=782.5(The decimal point shifts one place to the right)

The cost of 1 kg packet of detergent cake is ¥ 52.75. What will be the cost of 100 packets, if
each packet weighs1kg?

Itis very clearthat we have to multiply 52.75 by 100 to find out the cost of 100 packets.
Therefore,%¥52.75x100=3 5275
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Multiplication of a Decimal be a Whole Numbers

% Tomultiply adecimal number by awhole numbers:

< lIgnorethe decimal pointand 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 39.98x7

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.

Example 4 :  Calculate 0.0005 x 8
Solution : 0.0005
X 8
0.0040 or 0.004

Example 5 :  Calculate 47.4 x 45

Solution : 47.4
x 45
2370
1896x
~2133.0

Multlpllcatlon of a Decimal Number by Another Decimal Number

To multiply the two decimals :

< lgnorethe 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 : Calculate 0.8 x 0.9

Solution : 0.8 <—— 1decimal place
x 0.9 <—— 1decimal place
0.72 <—— 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.

Example 7 :  Multiply 114.2 by 2.14
Solution : 114.2
2.14

4568

1142x

2284xx
244.388
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The decimal places in multiplicand (114.2) =1
and decimal places in multiplier (2.14) = 2
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 : 18.81 <— 2 decimal places
x1.11 <«— 2 decimal places
1881
1881
1881
20.8791 <—— 4 decimal places
[ ]
‘ Exercise m
1. Multiplythefollowing:
(a) 7.95x10 (b) 1.45x100 (c) 1.53x1000 (d) 6.75%100
(e) 0.55x10 (f)  3.567x1000 (g) 279.01x1000 (h) 287.33x10
2. Findthe productof the following:
(a) 0.874x401 (b) 3.5x40 (c) 0.96x91 (d) 3.3x9
(e) 9.28x17 (f)  745.20x37 (g) 532.2x49 (h) 8.9x2.75
3. Findthe productofthefollowing:
(a) 0.429x33.5 (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

Nayan cantravel at 54.67 km per hour by his car. How far can he travel in 3 hours ?
5. Findtheareaofasquare of sides 17.90 m each. [Hint : Area of square =side x side]

O Division of Decimals

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

Division of a Decimal by 10, 100, 1000, .......

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

2 or 3 placesrespectively.

Example 9 : Divide7578.9 by 1000

Solution : Numberofzerosinthe divisor (1000) s 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 left.
27.89+100=0.2789

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

< Movethe decimal pointinthe divisorto 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.
g
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< Dividethe newdividend by the new divisor.
< After division, count the number of decimal places in the new dividend from right handed and place the
decimal pointaccordingly in the quotient so obtained.

Example 11 : Calculate4.2625 +0.05

Solution : Number of decimal places in divisor is 2. We make divisor a whole number. Now, shift the
decimal point 2 places to the rightin the dividend. So, new dividend is 426.25.
5)426.25(85.25
-40
26
-25
12
-10
25
-25

X

Thus, 4.2625 + 0.05 = 85.25

Example 12 : Divide 72.5 by 29

Solution : 29)72.5(2.5
-58
145
- 145

X Thus, 72.5+29=2.5
Inthe above example, we counted the number of decimal placed in the new dividend and placed the decimal point

accordingly inthe quotient so obtained.
‘ Exercise m

1. Calculatethefollowing:

(a) 17.28+100 (b) 9.26+10 (c) 5.685+1000 (d) 75.399+1000
2. Dividethefollowing:

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

(d) 1.5813+2.51 (e) 10.9326+2.74 (f) 11.2+5.6

3. Theproductoftwodecimalsis 5832.8222. If one decimalis 427.94, find the other.
4. Calculatethe areaofarectangle whose breadthis 2.5 cmand lengthis0.38 cm.
(Hint: Area of rectangle =length x breadth)
5. Anelectricianearns3 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 use mainly 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
bigger unit, we divide by 10, 100 or 1000 as the case may be.
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We spell out the abbreviation as:

kg means kilogram klmeans kilolitre
gmeansgram I means litre
km means kilometre m/ means millilitre
m means metre cm means centimetre
Example 13 : Convert the following:
(a) 7kgintograms (b) 500 cminto metres (c) 12kminto metres
(d) 3mintocentimetres (e) I 36rupeesintopaise
Solution : (a) 7kg=7x1000g=7000g(Since,1kg=1000g)
(b) 500cm= 500 m=5m(Since,100cm=1m)
100

(c) 12km=12%x1000m=12000m (Since, 1 km=1000m)
(d) 3m=3x100cm=300cm (Since,1m=100m)
(e) ¥36=36x100 paise =3600 paise (Since,I 1=100 paise and<isanabbreviation for Rupees)

(f) 500 Paise = % I=5%(Since,X 1=100 paise and<isanabbreviation for Rupees)

Example 14 : Convert the following:

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

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

‘ Exercise m

1. Fillinthe blanks.

(a) 71 = ml (b) 25km = m
(c) 3.5kg = | g (d) 2900g = | kg
(e) 5ki = / (f) 2945g = kg
(g) 7.25ml = / (h) 200cm= 'm

2. Abookbinder requires 1.7 m of thread to bind a book. How many such books can be binded from a bundle of
threadof44.2 minlength?

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

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

-

Points to Remember ™ .

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

Decimals are based on 10 and contain a decimal point.

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

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

Unlike decimals can be added and subtracted only after their conversion into like decimals.

When we multiply a decimal by 10, 100, 1000, ... the decimal point shiftsto 1, 2, 3....... placestotherightside.

We ignore the decimal point while multiplying the decimal number with whole number, and place the decimal
pointinthe answer so thatit has same number of decimal places as that of decimal number.

A

o,
o

o,
o

o,
o

o,
o

®,
o

®,
o

®,
o
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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,
2,3........ place respectively.

< Todivide adecimal number by another decimal fraction, make the divisor a whole 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.

1. MULTIPLE CHOICE QUESTIONS (MCQs):

Tick (v') the correct options:

(a) Which one is the value of 0.89 x 100 ?

(i) 980 (i) 89
(i) 8.9 ) (iv) 0.089 .
(b) How many grams are 37 kg 28 g ?
(i) 37280 grams (i) 3728 grams L]
(iii) 37028 grams | (iv) None of these
(c) Which of the following is the result of 2.93 + 17.1 + 15.002 ?
(i) 34.023 (i) 37.302 L]
(i) 33.023 | (iv) 35.032

(d) If we multiply a decimal fraction by 1000, how many places to the right a decimal point move ?
(i) 2 (i) 1

(i) 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 (i) T41.727

(iii) ¥ 41.828 | (iv) T 40.826 .
(f) One set of spoon and bowl! costs ¥ 36.75. How much would 15 such sets cost ?

(i) ¥550.22 (i) 551.25

(iii) ¥505.25 | (iv) ¥55.125
(g) Kitty saves I 34.50 per month (30 days). How much will she save for 18 days ?

(i) 22.5 (i) 18.75

(iii) 20.7 | (iv) 22.25 .

2. A photocopy costs 1.2 per sheet. If a shopkeeper makes 12000 copies, what is their cost ?
Afruitvendortakes 4 rounds of astreetin 15 minutes. How many rounds will he take in 2 hours ?

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

An old man gets retirement pension of I 2470.50 for 6 months. How much will he get for 2 month ?
Find the area of arectangle whose breadth is 4.65 m and length is 10.38 m ?

If 30 drums of water weigh 21765 kg, find the weight of 1 drum of water.
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8.

9.

A household requires 2.94 liters of kerosene oil per day for cooking purpose. How much oil is used in one
week.

If Patra earn< 26850 per month (i.e., 30 days), how much will he earnin 9 days ?

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

o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e =

@@
-

-~
®
Dﬂ 1. Ifoneinch=2.54cm,thenlyard=..... metres.
2. Aflagpole of 20 m casts a shadow of 5 m. If another flagpole is only 12 m high, what is the length of
o its shadow?
//_ _________________________________________________________ \\
1
- Lab
s ) Objective : To multiply two decimals
A
Ct'v’ty Materials Required : White chart paper, scissors, black sketch pen, yellow sketch pen,
green sketch pen.
Procedure :

Step1: Takeawhite colored chart paper. Cutitinsquared shape.

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 x 0.3
Step 3 : Shade the first 6 rows with yellow sketch colour.
Step 4 : Shade the first 3 columns with green sketch colour.

Count the boxes which are dark shaded and common in both.
You will see 18 such boxes out of 100 boxesi.e., % =0.18.Hence0.6x0.3=0.18

Following the similar method, you could find the product
(i) 0.7x0.2 (ii) 0.9x0.3 (iii) 0.5%x0.8

and many more..... ! '
|
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Exponents and Powers

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
exponentandits laws.

O Exponents

We use exponent to write large numbers in their short form or exponential form.

Let us see, 100,000 =10x10x10x10x10=10"

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

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

(@) (=2)x(-2)x(-2) =(-2)’=-8

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

(c) —Z x| =2 x| == x| == |x| —-= |=——
5 5 5 5 5 3125
Let us consider forexample,

axa=a’ ; Wereaditasaraisedtothe powerof 2.
mxmxm=m’ ; Wereaditas mraisedtothe power of 3.
axaxbxbxb=a’b’ ; Wereaditanaraised tothe powerof2and b raised to the power of 3.

Example 1 . Express125asapower05.
Solution : Wewrite125as
125=5x5x5
Hence, we can say that
125=5,
Example 2 : Whichone of the following s greater.
(a) 2'or4’ (b) (-3)*or(-4)
Solution : (a) Wewrite2'as

2'=2x2x2x2 =16
and4’as 4°=4x4=16
Both numbers are equal.
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(b) Wewrite(-3)"as
(-3)" =(=3)x(-3)x(-3)x(-3) =81
We write (—4) *as
(~4)’= (-4) x(-4) x(-4) = -64
ltisclearthat, (=3)'>(—4).

Example 3 :  Findthe exponential value of the following :
(@) m’n’ (b) n°m’ (c) m’n’ (d) n°m’
Solution : (a) m’n’=mxmxnxnxn

(b) n’m’=nxnxnxmxm
(c) m’n=mxmxmxnxn

(d) n’m’=nxnxmxmxm

Example 4 :  Expressthe following numbers as a product of powers of prime factors :
(@) 32 (b) 3125 (c) 729 (d) -1331
Solution : (a) 32=2x2x2x2x2=2°

(b) 3125=5x5x5x5x5 =5°
(c) 729=3x3x3x3x3x3 =3°
(d) -1331=(-11)x(-11)x(-11) =(-11)’

Example 5 :  Expressthe following numbers as product of powers of prime factors :
(@) 1800 (b)25000
Solution : (a) 1800 = 2x2x2x3x3x5x5
= 2°x3’'x5’
(b) 25000 = 2x2x2x5x5x5x5x5
= 2°x5°

Example 6 :  Simplify the following :

(@) 17 (b) 100° (c) (1)
(d) 5x3’ (e) (-2)’'x(-10)’
Solution  : (a) 1= 1xIx1x1x1x1xIx1x1x1l =1

(b) 100'=100
() (-1)=(=1)x(-1)x(=1) x (-1) x (-1)

=-1
(d) 5°x3°= 5x5x3x3x3
= 25x27 = 675

(e) (=2)°x(=10)" = (=2)x(=2)x(~2) x(~10) x(~10) x(~10)

(=8) x (—1000) =8000
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‘ Exercise W

1. Findthevalue of each of the following:
(a) 2° (b) 3’ (c) 5°
(d) 4 (e) 3° (f) (=77
2. Writethe base and exponent (power) of the following:

(a) (5 (b) (-5)° (c) (<21)"

(d) (y)" (e) m’ (f) (-100)
3. Writethefollowingin exponential form:

(a) yxyxy (b) 9%x9x9x9x9 (c) axa

(d) 7x7x7x3x3 (e) nxnxnxmxm (f) xxxxxxyxyxzxz
4. Whichisgreaterinthe following pairs:

(a) 1’°or9’ (b) 3°or6’ (c) 10°0r9®

(d) (=2)or5® (e) (-1)°or(10)" (f) (7)or(3)
5. Writethe following numbers as a product of power of prime factor:

(a) 75 (b) 9000 (c) 625

(d) 405 (e) 3600 (f) 675
6. Simplify thefollowing:

(a) 3x10° (b) 3x4° (c) 5°x4°

(d) 2°x6’ (e) 35 (f) 4x5’

7. Simplify the following:
(a) (=5)%(=2) (b) (=1)"x(-4) (c) (=2)'x(-1)"
(d) 2°x5 (e) 3°x5° (f) 2'x4’

O 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 exponents are to be added.
(a) Letuscalculate,3°x3°= (3x3)x(3x3x3)
= 3x3x3x3x3 =3"=3"
Here, the base in 3°and 3’ are same and the sum of exponentsis 2+3=5
(b) M’ xm’=(mxm)x(mxmxmxmxm)
MXmMXMmMXmxmxmxm
mi.e., nm’*
() (-4)x(-4)'= (~4x—4x—4)x(~4%-4)
= (~4)x(—4) x(—4) x(~ 4) x (~4)

= —4%ie.(-4)*
Hence, 5’x5' = 5
63 X 62 - 63+2

10" x10° = 10" andsoon.
Therefore then, we can establish that non-zerointeger p when gand rare whole numbers.

p’xp'=p™
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Power of a power
Some patterns with power of a power like (2°)%, (3%)", (4°)’, we simplify these as follows.
(a) (23)2 - 23 X 23 - 23+ 3

=26= 22x3

(b) (32)4 - 32 x 32 X 32 X 32 - 32+2+2+2
=38=32X4

(C) (42)3 =4Zx42x42=42+2+2
=46=42X3

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

() =p" =p"
Example 7 : Simplify the following as a single exponent.
(a) (2°)' (b) [(-20) (c) (59" (d) (37 (e) (10°)°
Solution . (a) (2)'=2""=2"

(b) [(-20)7°=(-20)"*=(-20)"
(C) (52)30 - 52x30= 560
(d) (35)4= 35x4= 320
(e) (1010)10 - 1010x10= 10100
Examples 8 : Findthatwhichoneisgreater:(2°)' or(2’)x4
Solution : Weknowthat (2°)' = 2*'=2"=4096
(2)x4 = 2°x4=8x4=32
Itisclear that (2°)'>(2°) x4
2. Dividing powers with the same base
Let us simplify 2° + 2°

| 2x2x2x2x2
T 2x2x2
=2'je., 2"
Thus, 2°+2°=27
Here, the base of 2° and 2° are same. Therefore, 2° + 2° = 27,
Similarly 7°+7°
I TRTINIXT
TRFRF KT RT-

2°+2°

71 =76—5

Let m be a non-zero integer (m # 0), then find the value of m* + m’.

8 . ,  ARXmXMmMxXxmxmxmxmxm 6 . 8-2
we know that, m™+ m” = =m i.e., m
P

Now, Let us see some examples :
10°+ 10" = 10" = 10
910 = 93 - 910—3 - 97
8§, 5 _ 85_ 3
p=p=p =p
Law - 2: If Pis any non-zero integer and g and r are whole numbers such that g >r.

aq
Then, p’+p'= p_r =p”
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O Multiplying Powers with the Same Exponents

Now, we will learn to multiply the terms having some exponent but different base. For example :
(a) x5 = (3x3x3)x(5x5x5)
= (3x5)x(3x5)x(3x5)
= 15x15x15
= 15%i.e, (3 x5)’
(b) 4°x3 = (4x4x4x4x4)x(3x3x3x3x3)
= (4x3)x (4x3)x (4x3)x (4x3) x (4x3)
= 12x12x12x12x12
= 12°i.e, (4 x3)
(c) m’xn’= (mxmxm)x(nxnxn)

= (mxn)x(mxn)x(mxn)

(mxn)i.e., (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)
integersandrisany whole number, then

p xq =(pq) [pxq = pq]

O Dividing Powers with the Same Exponents

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

() 2° _2x2x2x2x2 2. 2 2 2 2_ 2\
3° 3x3x3x3x3 3 3 3 3 3

(b) 47 _4x4x4x4x4x4x4 4 A4 4444 (4)7
57 5x5x5x5x5%x5x%5 5 5 5 5 5 5 5
3 3
(©) £?=£i£iE=£x£x£=(£j
qg gxgxq g q q \q
From observing the above examples, we establish a law that if p and g are two non-zero integers and r is a whole
prg=L2 =

r

number, then r
)
q

q

O Numbers with Exponent Zero

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

(@) 2°+2°= 2X2x2%x2x2
2X2x2x%x2x%x2
or,2"j.e. 2°

Thus, we know that, 2°=1
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Let us observe the other examples:

(b) 5°+5 = 57
=5 =1
(c) 7°+7" = 7"
= 7°=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.q=(pq)

Example 9 : Writethefollowinginthe exponential form.

(a) 20x20x20x20x20 (b) 32x81x12
Solution : (@) Wehave 20x20x20x20x20 = (20)°
= (4x5)°

45X55 =210x55
(2x2x2x2x2)x(3x3x3x3)x(2x2x3)
(2x2x2x2x2x2%x2)(3x3%x3%x3x%x3)

(b) Wehave32x81x12

= 2'x3’
Example 10 : Simplify and write in the exponential form.
(a) 4*xp*x7p* (b) [(3%)°x15°]+5°
(c) 15°+3¢ (d) (3°x10°x25) + (5" x 6)
Solution () #xp’x7p' = &A'xp’x7xp’
= #x7xp*xp’

64x7xp3+4 - 7x26xp7
[(3°) % (3x5)] + 5’
[3x3°x5°+5°

(b) [(37°x15%]+5’

16 6
_ 3 525 _ 316x53
(c) 15°+3° = (3x5)°+3*
3° x5’
= 34
_ 3 5
BT

- 35—4 X55 - 31X55
(d) (3°x10°x25)+(5'x6’)
= [3"x(2x5)° x5+ [5"x (2x3)’]
= [3°%x2°x5°x5°] + [5'x2°x3’]
- (35x25x55+2) = [57x25x35]
3°x2° x5’
2°x3° x5’
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‘ Exercise @

Simplify and express in exponential form:

2x3%x2°
9x4?

(d) (3°+4%)+7°

(b) [(5°)x57+5™

(e) [@prg
p
53 2y ﬁ
(@) (h) 3 [pj

Using law of exponents, simplify in exponential form:
(a) 5°x5'x5’ (b) (=3)°x(=3)°
(d) (57)° (e) 10"x10°

(a)

(g) m’xn’ (h) (3"+3%)x3’

Write the following as a product of prime factors in exponential form:
(a) 432x48 (b) 6000

(d) 512x300 (e) 2187 x625

Simplify the following :

w)(?fx§ (b) 6> x10° x 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°+2°=2%

(d) 2°x (-5)’ = (-10)"

O Decimal Number System

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

579876=5x100000+7x10000+9x1000+8x100+7x10+6
We can write the expanded formin exponential form as
=5x10°+7%x10'+9x10°+8x10°+7x10 +6x 10°

9% xa’ xb?
3*xa’xb

(f) (2*x2)’

(c) p'xp°
(f) (2°)°+4°
(i) 88

(c) 729x81

7 3
(C) 3" x81x7
310x76

(c) 7°x4® =28’

(C) 5)(—7 - 512

We have written the expanded formin product 10, whichisin descendingorderasi.e.,5,4,3,2,1,0.

O Expressing Large Number in the Standard Form

=593x10” kg
=59.3x10” kg
=5.93x10" kg

It becomes easy to read after converting large number in exponential form.
A Gateway to Mathematics-7
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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
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Similarly we can convert the mass of Uranus.
=86,800,000,000,000,000,000,000,000 kg
=8.68x10”kg.
Speed of light 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 10.0iscalledits standard form.
‘ Exercise @

1. Expressthefollowing numbersinthe expanded form:

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

(a) 7x10°+5x10°+3x10° (b) 5x10*+7x10°+8x10°+9x10°

(c) 4x10°+3x10°+5x10" (d) 7x10°+6x10°+5x10'+5x10°
3. Expressthefollowing numbersinstandard form:

(a) 90000000 (b) 4156900000 (c) 590789 (d) 590658

4. Writethe followinginstandard form:
(a) Speedoflightinvacuumis 300,000,000 m
(b) Diameteroftheearthis1,27,56,00m
(c) Ouruniverseisestimated to be about 12,000,000,000 years old.
(d) The population of India was approximately 1,027,000,000in April 2001.
(e) Thedistance betweenthe earth andthe moonis 384,000,000 m.
(f) Diameterof sunis1,400,000,000 m.
C
-

Points to Remember ™ .

A

o,
o

Inx", xis called the base and mis called the power or exponent or the index.

0
”Qe

m . . . . oy .
X = XXXXX.uuna. mtimes, where xis arational numberand mis a positive integer.

®,
X4

x"isread asx raised to the power of m, where xis called the base and mis called the exponents or power orindex.

D

o,
£X3

If xand y are rational numbers and m and n are positive integers, then,
m n m+n
X'xx" = X
m

X" ifm>n

m, .n
X X
n-m

X ifn>m

(Xm )n = an
X"xy" = (xy)"
Y 1
X =

Xa

0

X 1, wherex#0

_/
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1. MULTIPLE CHOICE QUESTIONS (MCQs):

Tick (v') the correct options:

(a) Thenumbers, whose expanded formis 7x10°+5x10°+9x10°is

(i) 70509 (i) 705009 o

(iii) 7005090 | (iv) 75090 o
(b) Theexpanded form of 204305 s

(i)  2x10°+4x10"+3x10°+5x10' | (i) 2x10°+4x10'+3x10°+5x10" .

(iii) 2x10°+4x10°+3x10"+5x10° | (iv) 2x10°+4x10°+3x10”+5x10° Ll
(c) 1.234x10’isthe exponential form of

(i) 1234000 | (i) 12340000 .

(iii) 12340000000 | (iv) 0.0001234 LJ
(d) Ifxand aare positive integers such thatx’ =49, then a”equalsto

(i) 49 ) ) o

(iii) 128 ) (iv) 64 ®
(e) a"+a’=a""when

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

(iii) x>y ] v) yex o
(f) Thevalueof14641+11°is

(i) 11 ] Gi) 111 ®

(iii) 121 ] (iv) 1212 ®

(g) (4°+8°)+3’equalsto
(i) 4 (i) 2

L
18
t

(iii) 2
3\4 3 . .
(h) (x°)"when expressed as asingle exponentis

(i) x (i) x™

(i) x* T v X
7 x9 J 12 —
(i) Express a7 in exponential form
[ — (i) 2
2*x3 - 8 -
3 . 3
(iii) 2°%x3 J (iv) > o
2. Findthevalue of the each of the following:
(a) 2° (b) 4 (c) &
(d) 6 (e) 3° (f) (=77
3. Writethe base and exponent (power)of the following :
(a) (7) (b) (-11)° () (xy)
(d) (m)° (e) (101)' (f) %
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4. Write followingin exponential form:

(a) mxmxm (b) (=1)x(=1)x(-1)x(-1)
(c) 3x3x3x3x3 (d) 2x2x2xmxn
(e) 5x5x5x7x7 (f) mxmxmxnxnxpxpxp

5. Whichislesserinthe following pairs:

(a) 3°and5’ (b) 2%and4’
(c) (-2)*and(-3)? (d) 2’7and7?
(e) 4°and5* (f)  (-1)*and(-1)’
6. Write the following numbers as a product of powers of prime factor:
(a) 540 (b) 6125 (c) 2400 (d) 648
7. Simplify the following:
(a) 5x10° (b) 3x5° (c) (=1)"x(-4)
(d) (_4')20>< (_4)100 (e) mzxm2xm5 (f) 28+210
8. Usinglaw of exponents and simplify in exponential form:
(a) 1(27)x37x5’ (b) (2"+27%)x2"
(c) (3'x5°x25)+(5x3) (d) [(5)'x15]+5
9. Justify and write true or false:
(a) 1°x1°=(-1)’ (b) 10°<2°
(c) 5x2°>2°x2’ (d) 11°x11'>675
10. Findthevalue of y each of the following:
(a) 3'=243 (b) 5 7=5"43x5’
(c) 2'=64 (d) 3'+3°=3
11. Expressthe following numbersin expanded form:
(a) 507345 (b) 5000785 (c) 495781 (d) 679001
12. Write the following numbers whose expanded form are given below :
(a) 5x10 +8x10°+3x10°+2x10*+1x10° (b) 4 x10°+6x10'+9x10'x4x10°

13. Expressthefollowinginstandard form:
(a) 7,00,00,000
(b) 3,16,78,00,000
(c) Theearthhas1,353,000,000 cubic km of sea water.

2 2
If §=(§j —(gj , find the value of [

:

Qo
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. Lab
,ﬂ ctlv'ty Objective

Materials Required : Squared paper, pencil, etc.

To understand exponents (power) by folding paper.

Procedure : Letustake exponentsof2,i.e., 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,
noany crease. ltrepresents 2°=1. onecrease. It represents 2’ = 2.
Step2: Foldthe squared paperinto Step3: Now, fold the squared
two halves making a paper into two halves
vertical crease as shown in making a horizontal crease
fig. (ii). Then, unfold the asshowninfig. (iv)

paper asshowninfig. (iii).

I ———

Fig. (iv)

The squared paper now has two folds as shown in
fig. (v). So, two crease. It represents 2° = 4.

\
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Step4:

Fig. (v)

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. (vi)

In Fig. (vi), number of folds or crease = 3; Number of
parts=8S0,2°=8

Fig. (vii)

Infig. (vii), number of fold or crease = 4;
Number of parts=16
So,2'=16
Conclusion: We can understand the exponents or
powers as
2°=1
1:

2

2
4
8

2
2
23
42

=16andsoon.
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Algebraic Expression

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.

O Algebraic Expressions

To understand algebraic expression we need to know about constant and variables. )

Constant : A guantity having a fixed numeric valueis called constant. Forexample: 1, 15,-6, 11 4; .
Variable : A quantity which can have different numerical valuesis called variable or literal. We use small letters a, b,
c,p,q,,m,n,x,Yy,z...etc. todenotevariables.

O Types of Algebraic Expressions

A collection of constants and literals (variables) connected by one or more fundamental operations (+, —, %, +) is
calledanalgebraic 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 termis called a monomial.
Binomial : An algebraic expression containing two terms s called a binomial.

Trinomial : An algebraic expression containing three termsis called a trinomial.
Polynomial : An algebraic expression containing two or more termsis called a polynomial.

Algebraic Expression No. of Terms Name Terms
(a) 7x°y 1 Monomial 7X’y
(b) 5x-7yz 2 Binomial 5x°,—-7y’z
() 2x°+ 3 2 Binomial 2x°, 3
X X
(d) 10xy—3xy’+7 3 Trinomial 10x°y,—3xy’, 7
e) X +5x —9x+ olynomia X, 5x=9x
(e) X +5x'—9x+7 4 Pol ial ° 5x—9
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We must remember that the terms of an algebraic expression do not separate by multiplication and division.
Factors : Each literal or constant quantity multiplied together to form a product is called a factor of the product. A
constant factoris called ‘numerical factor’ and a factor containing only literalsis called a literal factor.
In an algebraic expression—10x’y, the numerical factoris—10 and 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 coefficients or generally the coefficient of the term and the
remaining partis called the literal coefficient of the term.
Consider the expression 7x*—5x’ y+ 10. In the term =5x°y :

the literal coefficient = x’y

the numerical coefficient=-5

the coefficient of 5y =—x°

the coefficientof X’=—5y

the coefficient of —5xy =x

O Like and Unlike Terms

The terms containing same literal coefficients with same degree are called like terms while the terms containing
different literal coefficients are called unlike terms.
Example:

(i) 4xy,—7xy, g yx are like terms because these terms have same literal coefficient xy.
(ii) 7m, 3n, 6x,—5y are unlike terms because terms have different literal coefficients.

(iii) 6p°gr, 11qp’r,—7qrp’are like terms because terms have same literal coefficient p’qr.
(iv) 5xy’,9x’yare unlike term because these terms have different literal coefficient xy’ and x’y.

O Polynomial in One Variables

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

The greatest power of avariable in a polynomialis called its degree. Forexample :
(i) 8+5xisapolynomialinxofdegreel. o)

4 7
(i) 7y°-3y-— 3 isa polynomialiny of degree 2. | o Koo N

(iii) —10—5P—4P3i53 polynomialin p of degree 3. 0 A polynomial in one variable is called a univariate
. polynomial, a polynomial in more than one variable
is called a multivariate polynomial.

5 :
(iv) 9x"—8x’+5x— 5 isapolynomialin x of degree6. :

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’—12x’y’—6x’y’is a 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) 9p—11m’n-21n’p+ " is a polynomial in 3 variables m, n, p, the degree ofitstermsare1,2+1,3+1,

0.Therefore, the degree of polynomialis 4.

(i) 5x°- <t 2x’y+7isnot a polynomial. Because the power of variable in second termis a negative integer.

Example 1 : Considerthe algebraic expression 9x’y" - 7xy’ - 5x’y’ - g
(a) Whatisthetotal numberofterms? Listall the term.
(b) Whatisthe numerical coefficient of the term—7xy’ ?
(c) Whatisthe literal coefficient of the term =5xy’ ?
(d) Isthegivenexpressionapolynomial? So, write its degree.
(e) Whatisthe coefficient of 7xin the term—7xy’?
(f)  Whatisthe coefficient of —7xyinthe term —7xy’?
Solution : (a) Thereare4dterms:9x’y’,—7xy’, —5x2y2,—;
(b) Thenumerical coefficient of the term—7xy’is—7.
(c) Theliteral coefficient of the term—5x"y’is x’y".
(d) Givenalgebraicexpressionisapolynomial of twovariablexandy.
The degree ofitsterms are 3+2, 1+3, 2+2, 0. So, the degree of the polynomial is 5.
(e) The coefficientof 7xintheterm—7xy’is —y’.

(f) Thecoefficientof —7xyintheterm—7xy’is y’.

‘ Exercise m

1. Writethefollowinginalgebraic form using variables, constants signs and symbols.
(a) MeerahaveX 250lessthan me.
(b) MoyanhaveZ 670 more than her friend.
(c) Productof numbers aand b subtracted from 100.
(d) Thesquare of sum of the three consecutive numbers.
(e) Thesum of squares of two consecutive numbers.
2. Identify the termsin each expression and write their numerical factor and literal factor.

(a) 5x—6 (b) —5x+8 (c) 5x*—6x (d) x’y*—6xy
3. Intheterm15p’q’r’z, find the coefficient of the following:

(a) p’q’ (b) ¢'r (c) pr (d) p’q'r
4. Identify terms containing x* and give the coefficient of x*.

(a) 4x’y (b) X’+5y (c) Xy'=11x
5. Identifythe like terms and unlike termsin the following:

(a) ab’,6a’b,5b%a, 11ab (b) xyz,zyx,zy’x,zx’b

(c) 14a,17b,15b,18bc (d) 7x°y’Z’, 5y°2°X’, 3xyz,—5xy’z
6. Classify the following into monomials, binomials and trinomials.

(a) 21 (b) 5x—4y

(c) 4x=7x'+3z (d) xX+11x*—8x’
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7. Identify the constant term of each of the following expression:

(a) 5x*-11 (b) ax’+bx+c
(c) X'+y +4xy (d) a’b—ab*+15

8. Writetheliteral coefficient of each of the following :

(a) 72ﬂ (b) —3mn

5 5 5,
(c) 4xyz (d) 9xyz

O Operation on Algebraic Expression

Now, we will learn the fundamental mathematical operations of addition and subtraction of algebraic expressions.

Addition of like terms

The basic principle of additionis that we can add like terms only. Unlike terms can not be added.

For Example :

(a) Sumof7p,—9p,8p,—pand—11p
=7p—-9p+8p—p—11p
=(7-9+8-1-11)p=—6p

(b) Sum of 7xy,—5xy and 9xy
=7xy—5xy +9xy
=(7-5+9)xy=11xy

(c) Sum of 11 x°yz,—9x’yz, 5x°yzand — 13x’yz
=11x’yz—-9x’yz + 5x’yz—13x’yz
=(11-9+5-13)x’yz=—6x"yz

(d) Sumof7mn,§ mnand—% mn

=7mn+% mn-— § mn

2

= 7+l—§ mn
2 2

14+1-3 12
=————mn=—mn=6mn
2 2

O Addition of Algebraic Expression

To add two or more algebraic expressions, we take together the like terms and then add them. There are two

methods of addition:

1. Horizontal Method : In this method all the algebraic expressions are written in a horizontal line and then the

terms are arranged to collect all the groups of Like terms and then added.

2. Column Method : In this method, each algebraic expression is written in a separate row such that their Like
terms are arranged one below the otherin a column. Then the addition of Like terms is done column-wise.

74
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Example 2 : Addx-2y+7z,3y-5x+2zandy+7z-6xby horizontal method.
Solution . Addition by Horizontal method.

(x—=2y+72)+(3y—5x+22)+ (y+ 72— 6x)

= (x—5x—6x)+(-2y+3y+y)+(72+ 22+ 72)

=(1-5-6)x +(—2+3+1)y+(7+2+7)z

=-10x + 2y + 16z

Example 3 : Add 2x -7y + 5z, 4x + 2y + 3z and —3x + 8y — 15z by Column method.
Solution : 2x—7y+ 5z
4x+2y+ 3z
—3x+8y—15z
3x+3y — 7z

Example 4 : Add the following :
(@) 4x°=5xy +3y’, —=6x° —4xy + 2y’ and =3x" — 2x — 4y’
(b) 6mn+np—7pm,3np+2pm+ mn and pm—4np —9mn.
Solution : (a) =(4x* — 5xy + 3y’) + (—6x’— 4xy + 2y°) + (=3x" — 2xy — 4y’)
=(4x* —6x" =3X°) + (- 5xy — 4xy — 2xy) + (3y" + 2y’ — 4y’)
=(4-6-3)X +(-5-4-2)xy + (3+2-4)y’
=—5x'—1lxy +y’

(b) 6mn+ np —7 pm
mn+ 3np+2pm
-9mn—-4np +pm

—2mn— Onp—4pm

= —=2mn-4pmistherequired sum.

Example 5 : Add10p-9q+15r,9r-12p,16q—17rand11r+18p-10q

Solution : 10p 9g +15r
-12p +0 + 9r

0 16g —17r

+ 18 p 10g +11r

16 p 3g +18r

O Subtraction of Algebraic Expression

+

Like addition, subtraction is also possible between two Like term only. In subtracting an algebraic expression from

(«

another, we change the sign (from ‘+* to ‘~ or from to ‘+' of all terms of the expression which is to be
subtracted and then the two expressions are added. We can subtract by horizontal or column method.
Example 6 : Subtract10x—9y—-3z from 7x—6y+8z.

Solution . Subtraction by Horizontal method

A Gateway to Mathematics-7 75
X /5 L

by



(7x—6y+8z)—(10x—9y—32)

7x—6y+8z—10x+9y+3z
7x—-10x—6y+9y+8z+3z
(7-10)x+(-6+9)y+(8+3)z
—3x+3y+11z

Subtraction by Column method.
7x—6y+8z

10x—-9y—-3z
-+ +

- 3x+3y+11z

Example 7 : Subtractthe following: by column method and horizontal method.

(x-3xy+7y*=2)  from (6xy—4x—y’+5)

Solution . (Bycolumn method) +6Xy —4X Y’ +5
=3xy+x + 7y’ =2
+ - - +

9xy— 5x°— 8y’+7

(By horizontal method) (6xy —4x* =y’ +5)— (X’ —3xy + 7y’ — 2)

= 6Xy —4X' =y +5—x"+3xy— 7y’ + 2
(6xy +3xy) +(—=4x"=X') + (=Y’ = 7y’) + (5+2)

9xy—5x"— 8y’+7

Example 8 : Subtract8p+9qg-10rfromthesumof7p—-8q+12rand-10p+7q+9r

Solution : There are three expression one of them have to be subtracted from other two. So, we change the
sign of third expression and then add them as follows greater.
7p — 8 + 12r
-10p + 79 + 9r
8p + 9g - 10r
- - +
-11p — 10q + 31r

Example 9 : Howmuchis16x’—17x’+12x—18greaterthan13x’+10x"—11x+12?
Solution : Wehavetosubtract 13x° + 10x°—11x+ 12 from 16x’ - 17x* + 12x— 18
16x°—17x" +12x—18

13x°+10x° —11x+12
— — + —

3x°=27x"+23x-30
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Example 10 : Howmuchis13x’-10x"+15x + 11less than 15x°+ 12x"—13x+14?
Solution : Wehavetosubtract 13x’—10x° + 15x+ 11 from 15x° + 12x*— 13x + 14.
15x’+12x°-13x+14
13x°—10x°+15x+11
-+ - _
2X+22x'-28x+ 3

O Addition/Subtraction of Unlike Terms

We have read that we cannot add or subtract the unlike terms. But they can be expressed with appropriate sign of
‘+’, of '~ . For example, we express the addition of 5xand 7y as :
5x+ 7y
Similarly, we express the subtraction of 99 m from 100n as :

100n —99m etc.
‘ Exercise m

1. Add the following by both horizontal and column methods :
(a) 10x+9yandx+y (b) x+y+5and5x+4y+9
(c) 5x+6y+zand5x—y-z (d) 5x=—y—2zand3x—-2y—3z
2. Add the following algebraic expressions :
(a) X =2Xy+5xy’—y and 3x’ —4xy’ + 5xy -y’
(b) m*=3m’n +4mn’+7m’n’ + 5n* and —4m" =7 mn’* + 9m’n - 8m’n’ + 6n°
3. Subtract by using column method.
(a) x*+y’ from 7x’ = 5y° (b) m’=5mn from 2m’* —9mn
4. Subtract 8x + 9y — 4z from the sum of 5x + 4y + 5z and 5x — 6y + 7z.
5. What should be added to m* + 2mn + n” to obtain 5mn + n’?

O Power of a Term

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 mand so on. Here, mis called the baseand 2, 3,4, ........ 8areallexponents of
m.Thus, power isactually the exponent of the base.

O 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’+8is9and that of x’ + x"* +x** + 4x—8 s 16.
The degree of expression x’y’ + xy’ + x’y' + 8xy + 9is also 6 as the highest power of the variable xyis (2 +4)i.e., 6.
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O 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. For example :

If we denote the length and breadth of arectangle as/and b then, we express the area of arectangle by formulaas:
Area = [xb /

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

6cmx4dcm= 24cm’

This process of replacing the literal numbers in the algebraic expression by their numerical value is called the
substitution.
Example 11 : Findthe value of following expressions by putting the value of x=5:
(a) 5x+10 (b) 6x-7 (c) 18-6x (d) 2x°=x+1
Solution : (a) 5x+10=(5x5)+10=25+10=35
(b) 6x—7=(6%x5)—-7=30-7=23
(c) 18-6x'=18-6(5)"=18-150=-132
(d) 2x’'=x+1=2(5)’-(5)+1=50-5+1=51-5=46

Example 12 : Find the value of the following expressions when value of literal numbersarep=1,q=-2,r=3.

(@) p’+q-=r (b) p* +(=a) +(-r)’
(c) p’'g+pq’~r (d) 4pqr
(e) p’'g+ar-rp (f) pg—ar'-p’q
Solution : Forp=1,g=—2andr=3
(@) p’+q'—r'=1+(-2)-(3)
=1+4-9=-
(b) p*+(=q)+(=r)=(1)"+(+2) +(-3)’
=1+4+9=14
(c) p'g+pg’—r'=1(-2)+1(-2)"-(3)°
=—2+4-9=-7
(d) dpgr=4x1x(-2)x3
=—24
(e) p’g+qr-rp=1"(-2)+(-2)3-3x1
=—2-6-3=-11
(f) pg—qr'-p’q=1(-2)-(-2)3"-1(-2)
=-2-(-18) -(-2)
=—2+18+2=18
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‘ Exercise @

1. Ifx=3,findthevalue of following:

(a) x+7 (b) 2x-5

(c) 15-4x (d) x*+3x+3
2. Ifx=-2,find thevalueof:

(a) 4-2x (b) x°+3

(c) X'+5x+5 (d) X’+2x*+2x-1
3. Ifp=4,g=-4findthevalue of following:

(a) p’+q’ (b) p’=q

(c) p’+2pg+q’ (d) pg’+p’q+ pq

4. Simplify and evaluate the following expression. The value of different literalsarex=5and y=—3.
50 +xy) =3 (xy—x)+y’

If a=—7, find the value of 3¢’ + 4a—55

6. Ifx=-1,findthevalueofx'—5 (x—5)

v

O Algebraic Expressions - Formulae and Rules

We have learned to use algebraic expression making of mathematical formula. Let us learn more about it.
Number System
1. Let nis the natural number. It’s successor will be :

n+1 (Successor is 1 more than that number)
It’s predecessor will be :
n-1 (Predecessor is 1 less than the number)

2. Now we see some number of series in which numbers follow an expression.

(a) 3,5, 7, 9 it can be expressed in terms of algebraic expressions as (2n + 1), wheren=1, 2 .....

(b)-10,-7,—-4,—1, expression as (3n—13), wheren=1,2 .........

(c) 4,8, 12,16, expression as 4n, wheren=1,2,3 .............

(d) 1%, 2%, 3, ... expression as n’, wheren=1,2,3 ............

We can verify the truth by putting a particular value of n in the above expressions.
Perimeter formulae
We can represent perimeter of different geometrical shapes as algebraic expressions. A

1. Perimeter of a triangle. b

Whose sidesarea,b,c =a+b+c

2. Perimeter of an equilateral triangle : / \
Whose each side is a
=g+a+a /

=3a a
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3. Perimeter of a square :

Whose each sides are equal.

©
O ~—o—  ,

=4q
D a —
1
4, Perimeter of a rectangle : A B
Whose sides are /and b b b
=2/+2b
=2(/I+b) D 1 C

Area Formula

As like perimeter formula, we can also express the area of different geometrical shapes as algebraic

. A a B
expression.

1. Area of a square whose each side is a a a
=axa=a’ A b
= = D . c

2. Area of a rectangle whose length and width are / and b respectively
=/xb=1Ib

3. Area of a triangle, where b is the base and h be the height D 1 c
1
5 xbxh

‘ Exercise @

1. Find3rd, 7th, 10th and 20th term by using following expressions represent the terms.
(a) 3n+1 (b) 4n-3
(c) 5n+5 (d) n’+5 [Hint:n=1,2,3,..]
Asquare having side x. Expressit's perimeter as algebraic expression.
Length and breadth of arectangle are mand nrespectively. Express its area as expression.
Perimeter of arectangleisgiven30cm. If breadthis givenas ‘a’ and length is 9 cm. Find its breadth ?
~

Points to Remembér .

A < A quantity which can have different values is 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 (+, —, x, +) is called an algebraic
expression.
“ Atermisaproduct of factors. These are the parts of an algebraic expression.
< Theterm of an algebraic expression containing no literal factors is called constant term.
< Analgebraic expression having one variable is said to be a polynomial in one variable.
< Thedegree ofanalgebraic expressioninthe highest power of the variable present in the expression. »
e
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Tick (v') the correct options :

(a)

(b)

(c)

(d)

(e)

(f)

(8)

(h)

(i)

)

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

A quantity having afixed numerical valueis called
(i) variable (i)

(iv)

L

(iii) term

A variable may have
(i)  only one value (ii)
(iv)
An algebraic expression different parts are connected by
(i) addition (ii)
(iv)

L

(i) novalues

|

(iii) addition and subtraction
Which of the following is a monomial ?

(i)  5x ) (i)
(iii) 3x+y=0 ) (iv)
A constant factor is also known as :

(i) coefficient (ii)

(iii) literal factor

|
2

Coefficient of y in term —=10x’ y is :

(i x (ii)
(iii) 10x° i
Polynomial 9y’ — 4y — 2 isin y of degree :
i 2 ’ (i)

=

(iii) 3+1 (i)
We change the sign of every term of the expression then
(i) subtract ) (i)
(i) multiply (v

When we subtract a from b we write it as :
(i) a-b ) (i)
_J ()

(i) a+b
2xy + X* +y’ is an example of
(i)  monomial ] (i)

(iii) trinomial (i)
The sum of 3 consecutive even number is 111.

Ranjan has < 1000 more than his friend

Tapan has < 90 less than Palak

Product of numbers m and n subtracted from 676.
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| EXERCISE _

MULTIPLE CHOICE QUESTIONS (MCQs)

constant
degree

only two values
different values

subtraction
None of these

5x +vy
p+q

numerical factor
all of these

—10x
-10x*

3
3+0

Add
none of these

b-—a
we can’t subtract

binomial
none of these

Write the following in algebraic form using variables, constant, signs and symbols.
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3. Identify the numerical coefficient of terms (other than constants) in each of the following expressions
given below:
(a) 11-10% (b) p+9qr+11q
(c) 8x*—5x (d) a’b’—7ab
4. Identifythe like terms of the following :
(a) pqg’,3p’q,79°p,9pq (b) abe, cab,xyz,xyz’
(c) 11a,111b,11c,11b (d) 5xy’Z’,9y’z’X’, 7Xyz, 62y°7"
5.  Write theliteral coefficient of each of the following :
2
(8) 2x72 (b) _1ob
9 4
E 2.2 2 2 5
(c) Zxam (d) —121x%y

6. Addthefollowing algebraic expressions by horizontal and column methods.
(2) p’-5p’q+7pg’~q’and4p’~7p’q+9pq’+2q°
(b) x'+5xy’—4x’y+8x’y’+7y*and =5x'—9xy’ + 11x’y — 10X’y + 9y’

7. Subtractthe following by column method.

(a) p’+q’from9p’—10q’ (b) x*=7xyfrom 5x’—10xy

8. Howmuchism’-2m’+m+9greater than3m’+5m’—6m+7?

9. Ifx=3,y=2,findthevalue of each of the following.
(a) X+y (b) X'=xy+y’
(c) 7(5x+4)-5(2-5x) (d) 3x’-7(5x—4)

10. Ifm=7,findthevalueof m’-=7(m-5).

11. Lengthandbreadth ofarectangleis mand nrespectively. Findits area and perimeter.

®

@
—
-

b

The perimeter of atriangle is 14x° + 20x + 13. Two of its sides are 3x” + 5x + 1 and x° + 10x— 6. Find its third side.

(Bcl©)es
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d
o Lab
s Sen s Objective :  To evaluate an algebraic expression for different values by the
7 ﬂctlv‘ty activity method.
Materials Required :  White chart paper, coloured chart paper, a pair of scissors, sketch
pen, gum.
Procedure : Letustrytoevaluate3y+2 J J J J J J J J
fory=1, y=2andy=3
Follow these steps :
Step1l: We cut out 24 strips, each of 1 cm x 1 cm, from coloured chart
papetr.
Step2: Drawal2cmx12cmgridonawhite chartpaper.
Step3: Lety=1.So, paste 3 strips on the grid and colour 2 unit boxes

EEEEE
EEEEE
EEEEE
EEEEE
EEEEE
EEEEE
EEEEE

(since the constant term is 2) using sketch pen as shown in Fig. J
(ii) (case 1.) g ()

Step4: Lety=2.So, take 2 strips at a time and paste 2 sets of 3 strips on

the grid and colour 2 unit boxes as shown in Fig (ii) (case 2).
Step5: Lety=3.So, 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 in
Fig. (i) (case 3).
Step6: Count the number of coloured boxes in each case. You will find [ cuer. Whenyo1

the value of 3y + 2 for different value of y.

Case 2. Wheny =2

I

Conclusion: Case 3 Wheny =3

Wheny=1, then I

3y+2=3x1+2 N N A O

=5 Fig. (ii)

Wheny=2,then

3y+2=3%x2+2

=8

Wheny=3,then
3y+3=3x3+2=11

T T T T T T T e e

N e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e —
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Simple Linear Equations

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 to add 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 onevariable.

Read anotherexample: gx +36

4 . .
Here, 3 and 36 are constants. The variable x can be given any value of areal 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
expressionsin the previous class.

O Equation

Let us consider the following situations.

Example : 6 subtracted from one third of y gives 5.
This can be writtenas:

1 e (i)
gy 6=5

Example :  pmultiplied by itselfis 6 less than 5 times the numberg.
This can be writtenas:

P=5G=6 e (ii)
Example :  7addedto double of mgives 10.

This can be written as:

2M+T7=10 (iii)

Example :  Thesum of numberxand twice the numbery s 20.

This can be written as:

X+2Y=20 e (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 allare equations.
Definition of Equation
Astatement of equality that involves some variablesis called equation. We can also call it algebraic equation.

Examples : 4x'+30 = 7
dx+3 =7
2pqr = 7q+5p
8+(4x+3y) = 120

—_—
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Linear Equation

Itisan equationin which the maximum power of avariable is 1. Have a look at the given examples::

(a) 7x*+8x=18

(b) 15y°+36=112

(c) 79g+88=0
Out of these three examples only equation (c) has a variable g, whose power is 1. So, itis a linear equation. Others
two are notlinear equations.
Further, note that if the variables are more than, they one have to be considered independently to judge whether
the algebraic expressionisalinear equation or not.
Example : 6x+9y=15z-4y

The powerofx,yandzis 1each. So, itisalsoalinear equation, even if the number of different variablesis 3.
&)

Linear Equationin One Variable
Itisan equation, which has:

(a) theequalitysign;

(b) asinglevariable;and

(c) onlyoneaspower(1)ofthatvariable.
These equations are also called simple equation.

Example : 25 = 18x+7x
14y—-7 = 0
6z+3z-81 = O
15p+36 = 12p

These all are linear equationsin onevariable.
Example :  6x’+7x+6=0
Thisis notalinear equation because its highest poweris not 1.

Example :  5x’+6y’=118

Thisisnotalinear equation, as it has two variables and the maximum power of each variableiis 2.
&)

Example 1 : Write the following statements in the form of equations:
(a) Subtract 18 from 9timesanumberrandyouget 18.
(b) Onesixth of pissubtracted from 35and theresultis—1.
(c) Add100toaanddivideitby4toget25.
(d) Thesum ofthreetimesyisadded to 8 and we get 38.
Solution . (a) 9timesanumberr = 9r
Subtract 18 from9r = 9r—18
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S0, 9r-18 = 18
i p
(b) Onesixthof p = <
Subtracted from35 = 35—%
So, 35-P _ 4
6
(c) Add100toa = g+100
Sida a+100
Divideitby4 =
a+100
S0, = 25
4
(d) Threetimesy = 3y
3yaddedto8 = 3y+8
So,3y+8 = 38

ShaeEs @ [Kowens

O Theinequalities > (greater than) and < (less than), are not used to form equations.
Example :  6x+17>0(Notan equation)

15x + 28=0(Equation)

22r+65<0(Notanequation)

Example 2 : Write the following statements in the equation form:
(a) Sixaddedto one fourth of anumber ngives 101.
(b) 5addedto7timesygives102.
(c) 25subtracted fromyis 60.

Solution . (a) Onefourthofn =%
Addsixto % = % +6
So, 2 +6 = 101
4
(b) Seventimesy = 7y
Add5to7y = 7y+5
So, 7y+5 = 102
(c) Subtract25fromy = y-25
So, y—25 = 60
Example 3 : Checkwhether the value givenin the brackets satisfies the given equation :
(@) 4m-3=9 (m=6)
(b) 5r+3=13 (r=2)

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

RHS
LHS #
So,m
(b) Forr
LHS

RHS =
LHS =
Hence,r=
() Forx =
LHS =

RHS =
LHS =
So, x =
(d) Fora =
LHS =

RHS =
LHS #
Hence, a=

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

9

RHS

6 does not satisfy the equation.

2

5r+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
20a0+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

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

Solution : Letlowest marks obtained by student

4 times lowest marks

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

Add 23

= 4x+23
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‘ Exercise m

Write the following equations in the statement form:

(a) 6m+32=62 (b) §x+31=120
t

(c) 5 —10=103 (d) 5/=125

(e) d-30=-20 (f) 5a+35=0
X _4=4 h 2 s22s

(g) 3 4= (h) 169"

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 for the sum of all angles. (Take base angle as p).

(b)  Anumberis multiplied by 80. When 60 is added to it, the result becomes 365. Assuming the variable as t

form an equation with zero 0 on RHS of equality.

1
(c)  Anumberistaken. Its 500 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 ofanumberreduced by 100 gives 330.

(e) 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 Suzenis h years.

Checkifthe given values are the solutions of the respective equations:

Status
Equation Value Solution - (U) Not a Solution ({)
(a)2(a+5)=8 a=-1
(b)3r—=2=13 r=5
(c) 25x =625 XxX=26
@ -1-16 .
t 2

Answer the following questionsinyesorno:

(a) Isequationx—3=2thesameasequation2=3—x?

5
(b) Is 2X =12x?
60
r

(c) Dowegetthesamevalueofrfrom36r=180and 36 = 180 °
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O Solution of Linear Equation in One Variable

The solution of an algebraic equation is also known as root of the equation. The root of an algebraic equation is the

value of the variable that satisfies the equation.
We can start from asimple example.

Let X+19 = 20 e, (i)
= x = 20-19=1
Ifweputx = 1inequation (i)
We get :
L.HS. = x+19

= 1+19=20=R.H.S
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.

O Methods 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 : If6t=96, find the value of t.

Solution : Wethinkof anumberin place of t, so that its multiplication with 6 gives us 96. The guesswork starts
as peryour convenience. You can start from t = 2 also. But it would take long time that way. So, start
fromt=11.
6x11 = 66
6x12 = 72
6x13 = 78

andsoon
6x16 = 96
So,t = 16

Thismethodis nolonger followed.
Transposition
It is the most commonly 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—onchangingtheside.
(c) +becomesxonchangingtheside.
(d) xbecomes+onchangingtheside.

Example 6 : Solve by transposition.

X
—-=5=2
2 g
Solution : Letustake—5toRHS of equality. Thuswe have: - &0 (N7e09 .
X 2 2—(-5) (-5 is subtracted) © O "Changing the side" means we are going
: to either side of the equality sign. Left to
— X _945-7 rightorright to left.

Now let us take 2 to the other side of equality,
X =7x%x2 (2is multiplied)
= X 14isthesolution.
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Verification:

We have
X 5 =2 i
57O S22 (i)
Put x =14inequation (i), we get
lHs =3 _s5
2
=7-5

=2=RHS, whichistrue. N
Hence, x=14isthe solution of the equationE -5=2.

Balancing an Equation
Inthis 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.
Therulesto be followed in this method are as follows :
(a) Thesame quantity can be 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) Bothsidesofanequationcanbe divided by the same quantity without changing the equality.

1

Example 7 : Solve the following equation with the method of balancing the equation : (X—;) =2
Solution : Wehavetoeliminate 1and 3 from LHSin this equation. First of all, let us remove 3 from LHS.

Multiplying both sides by 3, we get:

(x+1)x3 - 2x3
3
= (x+1) = 2x3
= x+1 = 6

Now subtract 1 from LHS. Naturally, we have to subtract 1 from RHS as well. We get,
x+1-1 = 6-1

= x =5

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

If the method to be used to solve an equation is not mentioned, you can use any one of the three methods
explainedinthis chapter.

O Construction Equations from a Given Solution

If we have been provided an algebraic equation, we can find out its unique solution. But if the situation is just the
opposite (we have a unique solution), can we make algebraic equations? The answer is yes. We can create infinite
number of equations from a given solution of an algebraic equation. Read table that follows:
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Equation to Solution Solution to Equation

1. Thereisauniquesolutionforan equation. 1. There are infinite numbers of equations

correspondingto a given solution.

2. In order to solve an equation we eliminate the | 2. We introduce a number and also initiate an
numbers written with the variable one by one arithmatic operation (+,—, x,+) toboth sides of
by transposing or balancing method. the equation to form many equations.

Example 8 : Constructthree equations with the unique solutionx=7.

Solution . Wehave beengiven
X =T e (i)
Add 10to bothsides of equation,
x+10=7+10
= x+10= 17 e, (ii)

The solution of this equationisx = 7
Multiply both sides of equation (i) with 21. Then, subtract 8 from both sides,
xx 21 = 7x21

= 21x = 147
= 21x-8 = 147-8
= 21x=8 = 139 e, (iii)

The solution of this equationisx =7
Divide equation (iii) by 71,
21x-8 _139

= 71 71 (iv)
The solution of this equationisx=7

. 21x—-8 139
Thethree equationsare:x+10=17;21x—-8=139and = T

‘ Exercise w

1. Threetimesacertain numberincreased by 26 gives 227. Find out the number.

2. Thedifference of two angles of a triangle is 39.8°. The sum of the same angles equals 89.2°. Find the measure
of allangles 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 Seemaand Reema?

4.  Abraham has five times money as that of Jonathan. After giving % 25 to Jonathan, Abraham has double the

money 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.  Writethe following statements in the form of equations:

(a) Tenaddedtoonefifth ofanumbertgives 14t.

(b
(c
(d
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Ten taken away from 19 times a number g gives 180.

) Thenumberydivided by 88 gives 4.
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10.

11.

12.

13.

14.
15.

16.
17.
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(e) Anumberxis multipliedby7and 110isaddedtoit. If this entire termis divided by 100, we get % .

(f)  Anumbermissubtracted from 200 and then thistermis divided by 17, the resultis 5"
Some equations have been given below. Check whether the value given in the brackets is a solution for the
equationornot:

(a) 4m-3=8 (m=3)
(b) 2x+18=38 (x=11)
10 -20

3x+10=— = —

(c) 1;( > (x=—-)
y+
d ——=1 =
(d) — (y=0)
Write the following equationsin the statement form:
17x+21
(a) 6x=139 (b) =222 -g7
121
() 5r—-108=12 (d) é-25=75
(e) 87p+100=13 (f) (%nja:a
Solve for x: x—5 = 3. Verify your answer also.
Solveforx: z—x—i:E.Verifyyouransweralso.
3 6 2
Find the value of z by the method of balancing the equation.
2
—(z—-4)=6
3( )
Solve for p. Verify the solution also.
p-5_2(p-3)_3(p-4)
10 5 15
Find the values of the following equationsif y=3.
6y +32

(a) 100-10y (b) ——

5 7 —
(€ 2(y=3)+2(-6+) (d) (7y+19)+(18y 4]

3 3 4 5

The sum of three consecutive numbersis 54. Find out the numbers.

Fillinthe blanks:

(a) An equation having only one variable and only one power of that variable is called a
equation.

(b) Whenatermistransposed to the eitherside of the equality sign, its sign is

(c) Ifthedoubleofanumberis106,the numberis

(d) If % =3, thenthevalue of xis

75
(e) If — =25,thenthevalueofyis

Ny .
Misha has3 p with her. Her money is two-third of the money Mona has. If Monahas3 1224, whatisthe value of p?

A man travels one-third of the total distance by foot. He rides in a bus and covers two-third of the distance by
bus. If the distance covered by bus was 100 km, what was the total distance travelled by him?
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18. Findouttwonumberswhose differenceis 18 and the ratio of the larger number to the smaller oneis 7:4.

19. One-sixth of Poly's income is equal to one-fifth of Mouly's income. If Poly earns ¥ 3000 more than Mouly,
how much are they earning separately ?

20. A student was asked to multiply a number by 11. By mistake, he multiplied the number by 101. If the

difference between the wrong number and the right number is 900, find out the number.
(\\
Points to Remember ™. .
A < An equation is a statement of equality involving variables and constants. The equality sign is a must in every
algebraic equations.
< Equations contain algebraic expressions.
< Alinear 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 only one solution.
< Wecansolve linear equations through three methods — hitand trial, transposition and balancing the equation.
< Inthe 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.
% Inthe 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 must in all questions involving
linear equations. Y.

| EXERCISE _

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

(a) x,v,2z,p,q,r.....etcare called inalgebraicequations.
(i) constants (i) powers L ]
(iii) radicals | (iv) Noneofthese

(b) Alllinear equations have the variables whose power is
(i) two (i) three
(iii) one | (iv) cannotbedetermined.

(c) Inanisoscelestriangle,the base anglesare equal. The vertexangleis 40°. What is the measure of base angles?

(i) 40° (i) 80°
(iii) 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) MultiplyRHS by 21 (i) Divide RHS by 42
(iii) 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° | (iv) Noneofthese /
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(f) Inthe process of the verification of solution, which of the following is essentially true.
(i) RHSisnon-zero (ii) LHSisnon-zero
(iii) LHS#RHS | (iv) LHS=RHS /

(g) 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?

(i) A-17,B-20 (i) A-20,B-17

(iii) A—28,B—25 | (iv) A-25,B-28 L3
(h) The number 80 is to be divided in such a manner that the bigger part is four times the smaller one. The

numbersare:

(i) 60,20 (i) 68,17

(iii) 64,16 | (iv) 60,20
(i) Thesum ofthree consecutive natural numbersis 75. The numbersare:

(i) 18,19,20 (i) 23,24,25

(iii) 24,25,26 | (iv) 25,26,27 ®
(j) Inthe algebraic equation %zSthevaIue ofsis:

(i) 6 (i) 12

(iii) 18 | (iv) 15

2. Writethefollowing statementsin the form of equations:
(a) Thenumberkdivided by seventeen givesten.
(b) Tenaddedtoseventimesanumbergivesthree hundredten.
(c) Seven-sixth of anumber plus twenty-oneis one hundred twenty one.
(d) Two taken away from seven times a number b gives one hundred twelve.
3. Writethefollowing equationsin the statement form:

(a) 7p+111=201 (b) -12=20
X+7
(c) 5x+10=15 (d) (Tj +2=10

4. Solveforx:

x—-1 x+1 x+7
+ + =1

(a) (b) 0.6x=34-0.4x+14

3 2 2
x=2_3 3(x—4) _x=5_2(x-3)

(€ X+1 a (d) 15 10 5
2x x 1

(e) Z-2=2
3 6 2

5.  Romi'sfatheris49years of age. Her fatheris 24 years older than her. What is the present age of Romi?

5
6. Rashmithinks of anumber. If she takes away 7 from— of that number she gets 8. What is the original number ?

2
7. Constructthree linear equations with the following equations :
11
(@) p==7 (b) 7x=18
(c) 14y =84 (d) 72/1+11=102

8. Whenyou multiply anumber by 6 and subtract 5 from the product, you get 7. What is the number ?
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9. Findthetwonumberswhose differenceis 18 and the ratio of the larger number tosmalleroneis5: 4.

10. Thinkofanumber. Add 13toitand divide the sum by 5. You get 6. Whatis the number?

11. Thinkofavariable. Now, multiply it by 2 and deduct 17 from it. This difference is multiplied by 6 and the result
is 126. What is the value of the variable?

@@

value of x.

If one side of a square is represented by 4x— 7 and the adjacent side is represented by 3x + 5. Find the

—— e e e e e e e e e e e e e e ——

- Lab
“ Activity
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|
: Inthe chart given below, fill up the right-most column with the explanation of what is happening in the middle
| column. Do not missany column.
|
[ S.N Algebraic Process What is Happening
|
|
19x-50
| 1. X=22 =50
| 18
|
19x-50
| 2. X2 «18=50%80
|
| 3, 19x—50 =50 x 18
|
: 4, 19x—-50 =900
| 19x— 50 + 50 = 900 + 50
|
| 6. 19x = 900 + 50
|
I 7. 19x =950
|
|
I 8. 19xxi=950x i
: 19 19
|
| 9. X= @
: 19
| 10. x=50
|
|
|
|
\
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Ratio and Proportion

Ratio is a numerical relation of one quantity to another of the same kind. This is a comparison of two numbers. The

number which form the ratio are called its terms.
In our daily routine, we are told to compare two quantities quite often. We can compare two quantities as follows :
(1) We can subtract one (small) quantity from the other (big) one. So, we learn the difference between the

magnitude of two quantities. Such a comparison is comparison by difference. Eg. : The weight of Ram is 42 kg. The

weight of Johnis 53.200 kg. The difference is 53.200—42.000=11.200 kg. So, Johnis 11.2 kg heavier than Ram.
(2) We can compare the two quantities and find out how many times one quantity is in comparison to the other

quantity. In this process, we find out a ratio of the magnitude of one quantity with that of the other. Such a

comparison iscomparison by division.

Example: The height of person A is 160 cm. The height of person B is 80 cm. So, person A is % = 2 times taller

than personB.
Thus, we are better able to understand the concept when we divide quantities or make their ratios. Thus, we shall

use ratios for the purpose of accurately comparing quantities.

Let us study afew more examples regarding ratios. They are as follows :

1. Ishitahas3 100 with her, Natasha hasI 80 with her. The ratio of Ishita to Natasha is
So, Ishita has> times more money than Natasha.

2. The spéed of car Ais 120 km per hour. The speed of car B is 100 km per hour. So, the speed of car A

is % =1.2 timesthe speed of car B.

O Defining Ratio

Aratiorepresents arelationship between two quantities and is obtained by dividing those two quantities.
a

Itis written as follows:: p ora: b.

100_s
80 4

So, this ratio tells us how much two quantities of the same kind are with respect to each other. Here, the numerator
or the first quantity of ratio is called antecedent. The denominator or the second quantity is called consequents. If
we reverse the consequent and antecedent of a ratio, the ratio changes and is not equal to the previous ratio.

Hence, ratiois a fraction which shows how many times a quantity is of another quantity of the same type.

&)

Shacas to [Nowor
800kg _ 800 _ 8 4

Eg.:

1000kg 1000 10 5
So, aratio does not have units.

Further, the measures must always be in the same unit so that two quantities may be compared. If unit is not the
same, the quantities cannot be compared.

‘
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O Mixed Fractions

Quite often, we are given mixed fractions as ratios. We cannot solve such questions with making them simple
fractions. So, we have to make them simple fractions and rationalise the denominators of both.

For Example: Two numbers are in the ratio of 3% and 5% . We want to compare them.
The numbers are

33 and 5l
3

LCM of 2and 3is 6
We have to make denominators equal in case of both these simple fractions.
The final fractions are

7732
2 2 3 6
6162 32
3 3 2 6
Now, these fractions can be compared. Their base iscommon, i.e., 6.
So, 32 2
6 6
16 7
> —
3 2

Example 1 : DivideI 1280 between AandBintheratioof3:2.

Solution: RatioofAandB = 3:2
Sum of ratios = 342 =5
Sumreceived by A = 3 x1280 = 3x256
j =3768
SumreceivedbyB = < x 1280
= 2x256 =3512
Cross check 768+512 = 1280 verified
Example 2 : Two numbers are in the ratio of 161 : 170. The difference between them is 900. Find out both the
numbers.
Solution : Letthe numbersbeaandb.

So, as per the statement, we have.
a:b::161:170
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a_l61_ _161b
b 170 170
Also,a—b =900 (given) .............
Putthe value of a from equation (i) in equation (ii)
a—b =900
1616 b
or, 170 1
161b-170b 900
170
—-9b = 153000
_p = 153000
9
= 17000
b = —17000
Now, a = ﬁ
170
Putthevalue of b here.
161
a =—""p
170
= E><(—17000)
170
= —Ex17000
170
= —-161x100
= -16100

Hence the two numbers are :—17000and -16100.

Example 3 : Write three equivalent ratios of 17:22.

Solution:

Also
17
22

Also 17

22

We have 17:22

Y
22
17 3
=—X—
22 3

=E=51:66
66

17 4
=—X—

2 4
_58 _¢g:88
88

17 5
=—X—

2 5

:E =85:110
110

&
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Example 4 : Compare the following ratios :
(a) 21:22and84:88
(b) 3:4and8:3

Solution:

21
(a) 21:22= ==
22

b) 84:88= 84 _42_21
(b) 84:88= 88 44 22

Hence, theratio21:22isequivalenttotheratio 84 :88.
(b) 3:4=

8:3=

w|loo Mlw

The LCM of4 and 3is12.We canrationalise the denominator now.
3.3x3_9
4 4x3 12

3 3x4 12

Now, denominator is the same for both fractions.

32 9
Hence, —>—
12 12

8_3
—_>_
3 4

8:3islargerthan3:4

. 8x+7
Example5: Ifx:y=7:8,findthe value of Xy
7x + 8y
Solution: x:y=7:8
X7, (i)
y 8
8x+7y
Now, 8x+7y y
7x+8y 7x+8y
y
8 7y
y vy
Ix_ 8
y y
= 8—X+7
y .
T D e, (ii)
7—X+8
y
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But we can use equation (i) to put the value of X in equation (ii)

y
8x . +7
__ 8
7xz+8
8
_7+7
£+8
8
_ 14
£+8
8
_ 14
" (49+64)
8
_ 14x8 112
(49+64) 113
Example 6 : If(8x+7y):(7x+8y)=112:113, find out the value of x: y.
Solution: We have :
(8x+7y):(7x+8y) = 112:113
8x+7y_£
7x+8y 113
Cross multiplying, we get
113(8x+7y) = 112(7x+8y)
= (113x8x)+(113x7y) = (112x7x)+(112x8Yy)
= 904x+791y = 784x+896y
= 904x—-784x+791y = 896y
= 904x—-784x = 896y—-791y
= 120x = 105y
105
= X = ——
120y
x _ 105
= y 120
_ a7
24 8
= xiy =7:8

‘ Exercise m

1. Divide¥225000amongRojy,JenyandSimiintheratioof7:3:5.
2. Thesidesof atriangle areintheratio of 2:3: 4. If the perimeter of the triangle is 36 cm, find out the length of
eachside of the triangle.
3. (a) Compare5:7and4:5.
(b) Arrangethefollowingratiosinthe descending order:
3:2,5:7,11:13

—
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(c) Findtheratioof 1kmand10m.
(d) Findtheratioof%1.36and 85 paise.
4. Writethree equivalentratiosof111:323.

Find the ratio between 31 kg and 51 kg.
9 3

Proportion

Consider the following fraction:
39 1
. 7.8 2. . o 1 39 1 . .
We can simplify this fraction and write it as E.So, both s and 5 are equivalent fractions. You have read about

equivalent fractionsin class VI. From the concept of equivalent fractions, the concept of proportion can be derived.

Continuing the previous example, We have:
39:78=1:2
or, We may write.
39:78::1:2
Hence, thereis equivalence in these two ratios. Hence, we can state that:
39 1

78 2
Hence, they are said to bein proportion.
O Defining Proportion
A statement showing the equivalence of two ratios is known as proportion. If a, b, cand d are four real numbers,
Then, we state that they are in proportion if

a:b::c:d
a_c
b d
ad=bc

Thetermsbandcare called middle terms. Thetermsaand d are called extremes.
Thus, Product of Extremes = Product of Middle Terms.
Further,a:b::c:d

Westate,aistobascistod." Thedouble coloninthe middle denotes the equivalence of two ratios, i.e.,
c

E.

b
O Continued Proportion

A continued proportion is one in which the ratio between the first and second terms is equal to the ratio between
the second and the third term.
Thus, we have,

a:b::b:c
= a:b=b:c
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c
Thefirsttermisknownasfirst proportional. Here, itis a.

The secondtermis knownas mean proportional. Here, itis b.

The thirdtermis known as third proportional. Here, itis c.

Direct and Inverse Proportions

In real life, we face some natural situations. In these situations, there are two types of unit involved. Let us take
some examples:
1. Timetakenandworkdone
2. Speedanddistance covered
3. Number of items purchased (in dozens or scores) and money paid inrupees
In such cases, the change in one measure leads to a change in the other. For example, when more money is spent
more number of bananas comes home. If money spent s less, then, less number of bananas comes home. Further,
if speed of the car is high, the time taken by it to cover a particular distance is less and vice-versa. The case of
money spent and number of bananas coming home is a positive (direct) relationship.
The case of increased speed and less time taken is a negative (inverse) relationship.
The extent of change in one measure as a result of change in the otheris known as variation. As already explained,
the variation can have two types of relationship : direct and inverse. In case of a direct variation, an increase or
decrease in one measure results in a corresponding increase or decrease in the other measure. Then, the two
measures are said to beinadirect: proportion.

Thus, we have.

a:b= c:d

ad = bc
Ifthree variables are known, fourth one can be calculated.
Eg: 5:6= p:180(directly proportional)

= 6p = 5x180
> p = 5x180_900 ..o
6 6

Further, in case of aninverse variation, an increase in one measure resultsin a corresponding decrease in the other
measure. Similarly, a decrease in one measure would lead to a correspondingincrease in the other measure.

Thus, we have,
a:b=d:c (d:cisinverseofc:d)
a d

b c
= ac =bd
—

102 »
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If three variables are known, then fourth one can be calculated.

Eg: 5:6=180:p
5_180
= P

= 5p =180x6

1806
= p =" o =36x6=216

Example 7 : Findx:y:zgiventhat
Xx:y=4:7andy:z=49:50

Solution  : TakeLCMof7and49.Itcomesouttobe49.
Multiply first ratio by 7
x:y=28:49
y:2=49:50
X:y:2=28:49:50

Example 8 : Find the value of xifx:18=12:108

Solution ¢ x:18 =12:108
x _ 12
18 108

xx108=18x12

_18x12
108

6
=—x12

36

12
=— =2

6

Example 9 : Find out the mean proportional between 21 and 84.

Solution : Letxbethe mean proportional between 21 and 84.
Hence, 21, xand 84 arein proportion.
Hence2l:x = x:84
x'= 21 x 84
x'= (7x3)x(7x12)
= 7x7x3x12
= 49x36
X = J49x36
=7x6
=7%x6 =42
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Example 10 :

Solution

1

e/

L\

04
&

Sand and cement were mixed in a ratio of 1.7 : 1.9 to make a slab of concrete. If the slab of
concrete weighs 31 kg 104 g, how much sand was used to make it ?

Let S
C

Hence, we have,

$:C=1.7:19

s_17

c 19

S=1._7)<C=1_7C .
1.9 19 e (I)

Also, we have,
Weight of concreteslab = 31kg104g
= (31x1000g)+(104 g)
= (31000+104)g
= 31104 ¢g.
ButS+C=31104 ., (i) (given in statement)

quantity of sand usedin grams

guantity of cementusedin grams

Putthe value of Sfrom equation (i) in equation (ii), we get
S+C=31104

Y C+C=31104
19 B

17C+19C
19

36C
—— =31104
19

=31104

¢ 3110419
36
_ 2x15552x 19
~ 6x6
_2x2x7776x19
- 6x6

19 7776
=2x2Xx—X
6 6

19
:2x2x€x1296

296

1
=2%x2x19x

=2x2x19x216
=4x19x%x216
=76x216=16416¢g
=16kgdleg

S+C =31104
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Example 11 :

Solution

Example 12 :

Solution

wn
1

31104-C
31104-16416
14688g =14kg688¢g

Find the value of mifthe ratiom:27and 81:981 are inversely proportional.

m:27and 81:981 areinversely proportional.
Hence,m:27=981:81
m_981
27 81
981x27
m=
81
_ 981x27
9x9
981 27
=—X—
9 9
=109x3 =327

Are the following numbersin direct proportion ?
5.6,25.2,3.4,15.3

If these numbers are in direct proportion, then we have:
5.6:25.2::3.4:15.3

56 3.4

252 153

= 25.2%x3.4=5.6x15.3
= 85.68=85.68

Example 13 :
Solution
=
=
=
=

Whichistrue.

Hence, these numbersarein direct proportion.

Are the following numbersininverse proportion
8 1 1

_l _l 1I 1_

12 2 3

Let us rewrite the numbers.

8 1 4

7

_I_’l
12" 2 3

Ifthese numbers areintheinverse proportion, then

oo

=

SN
=

[N

NI N
w.l.'bwl

X
=
1l
N |-
X
w |

N|°° B|°° B|°° Bl
wiN

IN =
[S)

w
w

Whichistrue.
Hence, these numbersareininverse proportion.
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Example 14 :

Solution

311
A man and his wife earn in the ratio of. EE If the man earns I 2200 more than his wife, then

what are the man and wife earning separately ?
Let, the earningofman=3%M
Let, the earning of wife =]k W

Hence, we have:

311
M:W= —i—
525

\o 18w
TTIL s (i)

Also, the difference between their earningsis< 2200.
Hence, M—W=2200. e, (ii)

Insertthe value of M from equation (i) in equation (ii), we have :

M-W =2200
15
—W-W=2200
11
I5W-11W

11

4w
— =2200
11

=2200

2200x11
4

=550x11=36050
M-W =2200
Putthevalue of Win equation (ii)
M-6050 = 2200
M = 6050+2200
= 38250

‘ Exercise m

1. The perimeterofasquareis 26 cm. The area of another squareis 121 cm’. Find out the ratio of their sides.

2. AandB decided to share expenses in the ratio of 2 : 3. B and C decided to share expenses in the ratioof 5: 7.
How would they share a bill of 31104 ?

3. Findthethird proportionalto6and 18.

&
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4. |Ifx:y=2:3,findoutthevalue of

5.  An,NGOgave 286 ballstothree children. Iftheratio of distribution was

3x+2y
2x+3y'

N |~
w |

% ,howmany balls did each child get?

6. Findthe mean proportional between8and 242.

7. Iftheweight of 4 orangesis 600 g, make atable to show the weight of :
(a) 12 oranges (b) 48 oranges (c) 200 oranges

8. Acarcango180kmin 10litres of petrol. How far would it be able to goin 35 litres of petrol ?

9. Anarmy base has sufficient ration for 5 days and 60 soldiers are stationed in it. Then, 40 more soldiers arrive at
the army base. How many days would be spent with this ration ?

10. Adistance of 400 km is represented by 3 cm in a map. What is the distance PQ if Pand Q are 7.5 cm apart on
thesamemap?

O Unitary Method

Thisis amethod of using the value of one unit to find the value of many units.
This method can be applied to the problems of direct and inverse proportion. We have already studied the basic
concept of the unitary method in Class VI. Now, we will study some examples.

Example :

Example :

Example :

Example :
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The cost of one pencil =% 6
The costof one 18 pencils=6x18
=3108
So, when the first quantity increases, the second quantity also increases. So, we multiply in this
case. Thisisan example of direct proportion.

The cost of 8 muffins =348

48
The cost of 1 muffin = Y 36

So, when the first quantity becomes less, the second quantity also becomes less. So, we divide in
this case. Thisis also an example of direct proportion.

A woman takes 2 hours to make a pizza. How much time will be taken by 6 women to cook the same
pizza?
One woman takes time to cook pizza=2 hrs

6 woman takes time to cook pizza _2

6

1

==hr.
3

Naturally, 6 woman would take for less time than 1 woman to make the pizza. So, when the first
guantity becomes more the second quantity becomes less. In this case, we divide. This is an
example of indirect proportion.

6 men can complete ataskin 8 days. How much time is needed by 1 man to complete the same task ?

6 mencomplete 1taskin = 8days

1 mancompletes1taskin = 8x6 = 48 days

107
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Naturally, one man would take much more time to complete that task. So, when the first quantity
becomes less, the second quantity becomes more. In this case, we multiply. This is also an example
of inverse proportion.

ShaeEs @ [

O Indirect proportions, for finding the value of more, we multiply and for finding the value of less, we divide.

Example 15 : The costof 1 dozen eggs is< 46.50. Find the cost of 144 eggs.

Solution : 144 eggs :% dozen
_12x12
12
= 12 dozen.

Costof 1 dozen eggs =346.50
Costof12 dozeneggs=46.50 x 12= 3558

Example 16 : The cost of 108 spoonsisT 1296. What is the cost of one spoon ?

Solution : Costof108spoons =31296

1296

" 108

108x12

© 108

=312

Example 17 :  Nakul takes 5 days to paint a fence. If Nakul, John and Swati take up this task together, how
much time would be taken to complete the painting task ?

Costof 1spoon

Solution : 1personpaintsfencein=>5days

3 person paintsfencein =

w|wu

2
=1= day.
3 y

Example 18 : 16 women can pick tea leaves from a tea garden in 6 days. How much time would be needed by
1womantodothesamejob?

Solution : 16women pick leaves fromateagardenin = 6days

1woman pick leavesfromateagardenin = 6x16

= 96 days.
Example 19 :  Aboxhaving 6 kg of apricots costs< 720. What would be the cost of 14.2 kg of apricots ?
Solution : Costof6kgofapricots =3720
720
Costof 1 kg of apricots = s
-
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Example 20 :

Solution

Example 21

Solution

720
Costof 14.2 kg of apricots = ?X14.2

= 120x14.2 =31704
Twenty-five bags of wheat weighing 50 kg each cost ¥ 15000. Find out the cost of 15 bags of
wheat if each bag weighs 30 kg.

Cost of 25 bags of wheat = % 15000

Costof1bagofwheat = 15000
25
=3600
Hence, one bag having 50 kg wheat would cost is< 600.
Cost of 50 kg wheat =3 600
600
Cost of 1 kg of wheat = —
50
Costof30kgofwheat = % x30
3
= 600x—
5
= 120x3 = 3360
So, if the packingis changed to 30 kg per bag, the cost comes out to be I 360.
Costof 1 bag = 30kg =3360
Costof15bags = 360x15
= 3 5400

A medicine is to be given to a patient at the rate of 12.5 mg per 10 kg of body weight. If the
patient weighs 45 kg, what would be the requirement of this medicine for him ?
(i) Through proportions
The proportion hereis::
12.5:x: :10:45
Where, xis the quantity of medicine needed in mg for a patient weighing 45 kg.
12.5 10
x 45
Cross-multiply, we get:
12.5x45=10xx
562.5=10x
10x=562.5
x=56.25
So, the quantity of medicine to be administered to the patient weighing 45 kgis 56.25 mg.

Or,

(ii) Through the unitary method
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For 10 kg body weight, medicine needed = 12.5mg

For 1kgbody weight, medicine needed = 12—05
1
. . 12.5
For 45 kg body weight, medicine needed = 0 x45
-
109
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— I %

10
&

L\

125
=——x45
100

5
=—x45
4

_25
4
= 56.25mg

Example 22 : Ifafan'sblade turns 10,800 times in an hour, then how many times does it turn in one second ?

Use the proportion method.

Solution : Theproportion will be as follows :

1 hour = 60 min.

= 60 x60 = 3600 Sec.

We have:

10800:x::3600:1

Where xis the number of times the blade turnsin 1 second.

10800 3600
X 1
Cross-multiply, we get:

10800x 1 = 3600 xx
3600x = 10800
10800

10800
3600
_108

36

= 3seconds

‘ Exercise m

Rajan can build a structure in 15 days. Sanjay can build the same structure in 18 days. Both Rajan and Sanjay
start making the structure. But Sanjay goes after 6 days of work. How many days would be needed by Rajan to
complete the structure ?

Three workers take 5 days to do a particular task. How many days will 6 workers take to do that very task ?

A can contains edible oil. It has 12 litres of oil. Its price isT 660. Find the cost of 42 litres of this oil.

A ration shop sells wheat at the rate of T 225 for 5 kg. Sonu and Monu bought 1.5 kg and 3.5 kg of wheat,
respectively from that ration shop. How much was paid by them on anindividual basis ?

A sketch maker was appointed by a person to make 400 sketches for an amount of ¥20,000. He made only 280
sketches and left. How much would he be paid ?

Donna can do a task in 15 days. Her friend, Tipsy, can do the same task in 12 days. They start doing the task
together. But after 5 days, Donna quits because she is sick. How long would Tipsy take to complete the
remaining task ?
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7. Jumbo canrepaira machinein 1 hour 30 minutes. He asks Rambo to give him support in the process of repair.
Together, they start doing the repair and complete the task in 1 hour only. Had Rambo been given this task,
how much time would he have taken to repair the machine ?

8. 15boys can make 80 T-shirtsin 4 days. Additional 5 boys are given to the group of 15 boys. How many days are
needed now to make 80 T-shirts ?

9. Atakes40 minutestodoajob.Btakes1hourtodothe samejob. A, Band Cstart doingthatjob together. They
completeitinonly 15 minutes. Had C been alone, how much time would he have takento do thatjob ?

10. Acaruses50litresto cover 950 km. Whatisthe output of the car perlitre ?

“
Points to Remember\' «

# Theratiooftwonumbersaandbisafraction ¢ andisdenotedasa:b (pronouncedas"aistob.")
Ratios do not have any units. b
< Thefirst quantity of the ratiois called antecedent and the second quantity is called consequent.

A

o

o,
o

9¢9,a¢o,b¢o.
b a

a ¢
< Thenumbersa,b,c,dareinproportionifE:— orifa:b::c:d.

a ¢ .
IfE:g = ad =bc. Therefore product of extremes is equal to product of means.

< Ifa, b, carein continued proportion, we have b’ = ac. Here, a is the first proportional, b is the middle proportional
andcisthethird proportional.

“ Ifa:bisdirectly proportionaltoc:d,thena:b ::c:dwhenmeansad="bc.

% Unitary method a method of finding the value of one unit to find the value of many units.

< Ifa:bisinversely proportionaltoc:d, then we have:
a:b=d:cwhichmeansac=bd.

< Indirect proportions, for finding more, we multiply and for finding less, we divide.

+ Ininverse proportions, for finding more, we divide and for finding less, we multiply.

» The problems of the unitary method can also be calculated with the help of the method of proportions. Both are

similar to each other.

(a) Ifx:y=5:3,then (X’ +y’): (x’—y’)isequal to

o,
0

o,
0

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

(i) 4:1 (i) 16:1
(iii) 17:8 ) (iv) 171 )
a_c
(b) If b d ,then
(i) ac=bc (i) ad=cd
(iii) ad=bc J (iv) cd=ab
‘
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(c) Ifa:b::b:c,then

(i) a’=b’ (i) a=bc

(iii) b’=ca | (iv) c’=ba
(d) Whatisthe mean proportional between21and847?

(i) 42 (i) 49

(iii) 51 (iv) 28

(e) If you have to divide ¥ 5000 in the ratio of 12 : 13, what are the two amounts obtained after this
bifurcation of the givenamount ?

(i) Z2400,2500 (i) T2400,2800
(iii) ¥2800,3000 (iv) ¥2400,2600

(f) If 805 apples can be packed in little packs of 5 apples each, how many big packs would be made out of
these little packsif one big pack has 23 little packs ?

(i) 7 (i) 23 (i) 161 (iv) 5
(g) A121notebookshave 2178 pages. How many pages are therein 21 such notebooks ?
(i) 370 (i) 379 (iii) 380 (iv) 378
2. Divide¥25,50,000amongA,BandCintheratioof3:7:5.

3. Compare 121 and 222 )
7 8
4. 100 soldiers have sufficient food for 30 days in a garrison. Then, 25 soldiers left the garrison. Now, how long
would this food last ?
5. Abustravels450 kmin9hours. How farwillitgoin 21 hours ?

6. Whichonesofthe followingarein direct proportion and which areininverse proportion ?

(a) 51,4,3,i (b) 5.04,252,304,6.08
3° 7416
7. Findthevalue of mifthe followingareininverse proportion.
(a) 1:m and 729:27

(b) E:1 and m:E
7 49
8. Processthefollowingratiosand puttheminanascendingorder.
259153
5'7°13’2’'5

17
9. Find outthe mean proportional between9rand 16 rifthe value of r :ﬁ .

10. If 21:147:1029isacontinue proportion, put the proportionin the % form.

11. Agovernment agency has to construct 30 km of air strip in 6 months. It takes 450 workers to do the job. But
the order is extended by another 10 km (of strip). The agency must also finish the task in 4 months (instead of
the earlier limit of 6 months). How many more workers would the agency hire to complete the strip on time.

n2 | .,
QW 5
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A 100 kg pack of Basmati rice costsI 4500. In retail the same quality of rice is available at 5 kg for 240.
Compare the retail and wholesale prices of 3 kg of rice.

(P)©)es

S
Activit,

On a piece of chart paper draw the following figures.

!
T
—— " ———————————————— ———— ——— ——

Now, count the number of sides of each one of these figures. Arrange these figures in such a manner that the ratio ofthe:
sides of one to second comes out to be 1: 2 in all cases. When you have found out the right combinations, cut out the:
figures and paste them here:

e your figures here

< Antecedent

< Consequent

o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ——

= gy
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Percentage and its Applications

Latin termology 'Per-centum' whichever Per means "out of" and centum means "one hundred". Hence Percent

means out of a hundred and denoted by %.
We come across various situations in our day-to-day life when the concept of percentage is used. See these

examples:
(i)  Alishascored 85 percent marksinclass VI.
(ii) Bankgives 3.5 percentinterest onsaving bankaccounts.
(iii) Batahasannounced 50 per cent off during festive season.
(iv) Morethan 30 per cent population of India fall below the poverty line.
(v) Thegovernmentallocates 3 per cent 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 profitandloss and simple interest.

O Percentage

The word ‘per cent’ is taken from the Latin term '‘per centum'. Per means out of and centum means one hundred.
So, 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 A grade.

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 percent 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

Adyant got 450 marks out of 600 means 600 2

e 400 4

Aditigot 400 marks out of 500 means —=—
g 500 5 -
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Now, we have to compare the two ratios or two fractions,

3 4
: : —and —
3.4and4.50r4 :

Let us convert both the fractions with common denominator 100.

337
4 4x25 100

4 4x2

4_4x20_ 80 _gny

5 5x20 100

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

O The word "percentage" is often a misnomer 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 has won 50% of their matches.

O Converting Fractions, Ratios and Decimals into Percentage

1. Toconvertafractioninto per cent
When a fractionis to be converted into percent, we multiply the fraction by 100 and then attach % symbol.
Example 1 : Convert the following fractions into per cent:

3 3 18 1
a) — b) 4— c) — d) —
(a) p (b) 2 (c) - (d) =
, 33 .
Solution : (a) s % x 100 = 60%
b) 23 =1 ;100 = a75%
4 4
1 18
0 2 -8 100-72%
25 25
1 1
— = — x 100 = 2%
(d) 55 =50 ’

2. Toconvertaratiointo percent
To convert aratio into per cent, first write the ratio as fraction, and then multiply it by 100 and attach % symbol.
Example 2 : Express the following ratios as per cent :

(a) 5:8 (b) 3:8 (c) 2:5 (d) 1:10
5
Solution : (a) 5:8 = §X1OOZ62'5%
b = 2><100—375‘V
(b) 3:8 = 3 .
2
() 25 = $x100-40%
d) 1:10 ! x100=10%
. - = -10%
(d) 1. 0
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3. Toconvertadecimalinto percent
To convert a decimal into per cent, multiply it by 100 and attach % symbol or move the decimal point two

placesto therightand attach % symbol.

Example 3 : Expressthe following decimals as per cent :

(a) 2.75 (b) 0.0312 (c) 125.1 (d) 11.011
Solution (a) 2.75 = 2.75x100 = 275%

(b) 0.0312 = 0.0312x100= 3.12%

(c) 1251 = 125.1x100 = 12510%

(d) 11.011 = 11.011x100= 1101.1%

O Converting Percentage into Fractions, Ratios and Decimals

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

simplest form.

Example 4 :  Express the following per cent into fraction:
(@) 75% (b) 48% (c) 4% (d) 175%
75 3
Solution (a) 75% = 00 2
, .48 1
(b) 48% = 755~ 35
[v) i—_
() 4% = 700~ 25
o 5 _7 _43
(d) 175% = 1503~ "2

2. Toconvertapercentintoratio
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 :  Express the following per centintoratio:
(@) 32% (b) 12% (c) 75% (d) 325%
Solution (@) 32% = £=£=8:25
100 25
12
(b) 12% = 2=2 —3:25
100 25
75 3
() 75% = —=—=3:4
100 4
325 13
% = —=— =13:4
(d) 325% 100 4

3. Toconvertapercentintodecimal
To convert a per cent into decimal, divide the number by 100 and drop % symbol or shift the decimal point by
two placestothe leftand drop % symbol.

—
116
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Example 6 :  Express the following per centinto decimals::
(a) 0.015% (b) 0.25% (c) 7.6% (d) 10.5%

Solution : (a) 0.015% = %z0.000lS

(b) 0.25% = 0.25 = 0.0025
100

76

(c) 76% = —=0.76
100
10.5
= —— = 0.105
(d) 10.5% 100

O To Find Percentage of a Number

Tofindthepercentage(sayx%)ofanumber(sayy),wemultiplyybyﬁ , i.e.

X
%ofy = —
xR0 = 100"
Example 7 :  Find the value of the following.
(a) 80%of X120 (b) 25% of 6/ (c) 12.5%of 400 (d) 50%of210km

80 x120 = %96
100

Solution
(a) 80%of3120

25

9 = —x6 =15/
(b) 25% of 6/ 100
12.5
(c) 12.5%0f400 = ——x400 =50
100
50

(d) 50% of 210km

——x210 = 105km
100

Example 8 :  Vasusecured 360 marks out of 600 in the half yearly examination. Find the per cent score.
Solution : Letthepercentscore =X
According to the question,

X% of 600 = 360
X 4600 = 360
100
. _ 360x100 _
600

Hence, Vasu secured 60% marks in 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?
Solution  : Assumethe manbought 100 units of commodity for3 100
Increasein price = 25%
.. Costof 100 units afterincrease = 100+25=3125
Now, for I 125, the quantity of commodity purchased is 100 units but the amount to be spent on
commodityisonly ¥ 100 ————
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100 .
.. Quantity of commodity that will be bought for ¥ 100= 15 x100 = 80 units

Hence, consumption of commodityisto bereducedby = 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 : Votesobtains by Sania = 48% of 60,000
= 28,800

.. Votes obtained 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) (b)

2.  Express the following fractions as percentages:

1 6 3 2

(a) g (b) E (c) ZZ (d) 25
3. Expressthefollowingratios as per cent:

(a) 1:4 (b) 12:5 (c) 5:4 (d) 11:5
4. Expressthefollowing decimals as percent:

(a) 0.16 (b) 1.25 (c) 0.625 (d) 265.25
5.  Expressthefollowing per cent as fraction:

(a) 36% (b) 125% (c) 12.5% (d) 8%
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6. Expressthefollowing percentasratiosinthe simplestform:

1

(a) 1.6% (b) 65% (c) 375% (d) 10.5%
7. Expressthefollowing per cents as decimals:

(a) 18% (b) 22.5% (c) 225% (d) 1.123%
8. Findthevalue ofthefollowing:

(a) 40% of 25( (b) 8.5%of 75,000 (c) 60%of500kg

1
(d) 375% of200km (e) 6%oflhr (f)  15%0f90

9. Findthewhole quantity if
(a) 15%is75 (b)  125%is600 (c) 5%is12 (d) 2.5%is7
10. Avantikatravelled 25 km by busand 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
oldinthesociety.

12. Maheshscored 375 marks out of 400 and Naaz 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. Amanspent 72% of his salary and remaining were his savings. If he saved X 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 I 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 studentsin the
school.

O Profit and Loss

Profit=SP - CP, when SP >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 shapes. The
shopkeepers purchase it either from the whole salers or directly from manufacturers after paying a certain price.
The price at which anarticle is purchased is called the cost price and is written as CP.
The price at which anarticleis soldis called the selling price and is written as SP.
If the selling price of an article is more than the cost price, then the shopkeeper makes a profit.
So, Profit = Selling Price—Cost Price
= SP-CP
If the cost price of the article is more than the selling price, then the shopkeeper makes aloss.
So,Loss = CostPrice—Selling Price
CP-SP
Ifthe cost price and the selling price of the article is same, thenthereis no profit noloss in the transaction. Here, CP =SP
Usually, a shopkeeper has to bear some additional expenditures like freight, wages, maintenance charges etc.
These extra spendings are called overhead charges. Overhead charges are an essential part of cost price.
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Thus,

CostPrice = Payment made while purchasing the articles + Overhead charges

Keepin mind that the profitand loss are always calculated on the cost price.

o)

ShaEEs & Kooy

. Profit
Profit% = x 100
Loss
Loss% = ——x100
CP

O Ateachstage, the selling price of one becomes the cost (buying) price for the other.
O Profitandlossis always calculated on CP.

Example 11 :

Solution

Example 12 :

Solution

Example 13 :

Solution

120

Viru bought a bicycle for3 4,250 and sold it to Shyam for< 3,750. Find his gain or loss.
CPofcycle = 34,250
SP of cycle=¥ 3,750
Since CP>SP, sothereisaloss.
Loss = CP-SP

= 34,250-3 3,750 =500
Hence, Viru suffered a loss of ¥500.
If the profit made on atoy is< 24 and the selling price of the toy isI 504, then find the profit %.
Itis giventhat Profit=%24 and SP = 504

CP= SP-Profit

3504-324
3480

Profit

Profit % x 100

24
- —x100 = go
480 5%

Hence, the profit percentontoyis5%.

Dinesh bought 15 dozen balloons at 324 a dozen for his birthday. He spent 340 on his
transportation. Due to fight with his friends he cancelled the celebration and sold the balloons
at3 2.5 each. What was his profit or loss per cent.

Cost of 1dozen balloons = % 24

Cost of 15 dozen balloons = 3 (24x15)
= ¥ 360
Overhead expense on transportation = I 40

.".Cost Price = ¥ (360+40)

= ¥ 400
Selling Priceof 1 balloon = % 2.5

Selling Price of 1 dozen balloons = (2.5x12)
= ¥ 30

Selling Price of 15 dozen balloons Z(15%30) =¥ 450
As SP>CP, thereis a profit on the cost price
Profit = SP—-CP
< (450-400)
< 50
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Profit %

Proflt><100

= S—OX].OO

400
12.5%

Hence, the profit per cent of Dineshis 12.5%

Example 14 : Theselling price of 12 articles is the same as the cost price of 16 articles. Find gain per cent.

Solution . Letthecostprice of 1article

.. The cost price of 12 articles

Butselling price of 12 articles
As SP>CP, thereis a profit.
Profit

Profit%

%1

312
Cost price of 16 article= 316

SP—CP
Z(16-12) = %4

Profit
———X

100

CcpP

42><100 = 33.3%

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

Cost price of first horse
Profit

Selling price of first horse

Cost price of second horse
Loss

Selling price of second horse
Selling price of two horses

As SP > CP, there is a profit.
Profit

Profit %

(36,000 + 40,000)
T 76,000

T 36,000

25% of T 36,000

2> 36000 = Z 9,000
100

T (36,000 + 9,000)
T 45,000

T 40,000

20% of ¥ 40,000

20
——x40,000 =
100 < 8,000

< (40,000 - 8,000)
< 32,000
< (45,000 + 32,000) =X 77,000

SP-CP
< (77,000-76,000)
< 1000
Profit
——x 100
1000x100

_ 0,
26000 =1.316% (approx)

Hence, Ashu made a profit of 1.316% (approx) in the transaction.
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10.

11.

12.

13.

14.

15.

Find the SP of the following :

(a) €P=%2250,Loss=X75

(b) CP=%1235, Profit=3 65

(c) CcP=%2390, Profit=3120.75
(d) cP=%127, Loss=312.25
Find the CP of the following:

(a) SP=%1000, Profit= 200
(b) SP=7%2100, Loss= 137

(c) SP=7%1320, Loss=75.5
(d) Sp=X778, Profit=332

Find the missing terms (wherever applicable) in each of the following:

‘ Exercise @

S.No. CostPrice | SellingPrice Profit Profit% Loss Loss%
(a) 3450 3540

(b) Z2200 20%

(c) 3660 360

(d) T180 Z30

(e) 3108 15%

Roney bought a mobile for I 12,000. At what price should he sell it so as to get a profit of 30%.

A shopkeeper purchased 50 dozen eggs for ¥1800. 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
profit of 20%.

Mr. Parag sold his scooter for I 24,000 making a loss of 20%. What was the cost of the scooter?

By selling a computer for 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 I80 each article. She sold three-fourth of them at the rate of
I 75eacharticleand therest atthe rate of 3 100 each article. Find her gain or loss per cent.

The selling price of 8 applesis equal to the 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%.
Forhow muchdid Tinabuyit?

Aman bought five radio sets at rate of I 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 overallinvestment ?

Deepak buys an article and sells it to Raju at a profit of 20%, Raju sells it to Mahesh gaining 30%. If Mahesh
pays 31872 forit, how much did Deepak pay?

A shopkeeper buys 12 kg tea of one quality at the rate of I 250 per kg and 18 kg tea of another quality at the
rate of ¥ 300 per kg. He mixes them and sells at the rate of ¥ 290 per kg. Find his gain or loss per cent.
Jagansold atrouser at a profit of 16%. Had he sold it for ¥ 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)  Original price per kg of commodity.
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O Simple Interest

Some expected and unexpected expenditure sudden comes like a in hospital, family function, education,
Marriages etc, some saved money is not sufficient. They will perhaps borrow it 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 P. '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 R. Generally the rate of interest is taken as "per cent per
annum" which means per ¥ 100 per year. When the interest for a specific period is added to the principal, then the
sumis calledthe Amountandis denoted by A.

Amount = Principal +Interest

Example :  Mr. Mathur bonrowed T 8500 from a bank He Paid 10% per annual and returned the amount
after 3 years. How much interest did Mr. Mathur Payinall.

P=8500Rs (hence, P=Principal
R=10%PA (hence, R=ROlI)

T=3year (hence, T=Time)

PxRxT

100
8500X10X3

100

Now | =

2550 X

Hence Mr. Mathure Paid 2550F asinterest

Example 16 : Eliana borrowed I 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 = 3years
I = PxRxT
100
- 8000x15x3
100
= 33600
A = P+l

= < (8000+3600) = I 11600
Hence, Eliana will pay ¥ 11600 after 3 years.
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Example 17 : Atwhatrate will ¥3000amountto ¥3600in 4 years ?

Solution . Here, Amount = 33600
Principle = 3000
Time = 4years
Interest = Amount—Principal
= < (3600-3000)
= 3600
Rate = I:)l(OTO
_ 600x100
~ 3000x4
= 5%
Hence, the rate of interestis 5%
Example 18 : Atwhatrate ofinterest willasum of money tripleitselfin 15 years ?
Solution :  Lettheprincipal (P) bex,
Amount = 3Xx
Interest = Amount—Principal
= 3x—x
= 2X
X100
Rate = ‘py7
2x x100
- x x15
= 13.3%

Hence, the rate of interest is 13.3%.

Example 19 : 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 payin4 years?

Solution . Interest paid on¥ 40,000 for 4 yearsat 15%,
40,000x15x4
L= 100
= 324,000
Remainingamount = < (75,000-40,000)
= < 35,000

Interest paid on< 35,000 at 18% for 4 years

35,000x18 x4
. 100
< 25,200

L+,
3 (24,000+25,200)= X 49,200
Thus, Bhola paid3 49, 200 after 4 years as interest.

Total interest
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Example 20 :  Inhow many years will asum of money double it self at 10% interest per annum?
Solution ¢ Lettheprincipal (P) be x

Amount =2x(double)
Rate =10%P.A

[ = Amount - Principal

_ 1x100
"~ PxR
_ Xx100
© PxR

Now

=10vyears

‘ Exercise @

1. Fillinthe blanks:
S.No. | Amount Principal Simple Interest Rate Time
(a) <1800 3216 6%
(b) <5000 <1200 4 Years
(c) <900 10% 6 Years
(d) <5000 <1000 10%
2. Whatsum of money lent out at 5% per annum simple interest produces3 500 as interestin 2.5 years ?
3. What sum of money willamountto< 27930 at the rate of 10% per annum simple interestin 3 years ?
4. Asumofmoneydoublesitselfin 6 years. Find the rate of simple interest perannum.
5. Sophiya borrowed some amount at 18% per annum. He had to pay ¥ 225 as interest after 4 years. How much

did he borrow?

. . . . . 2 ..
6. Inwhat time will the simple interest on a certain sum of money at 10% per annum be < of itself?

5
7. Atwhatrate percentsimpleinterest will asum of moneyamountto — ofitselfin 2 years?

8. Acertain sumof money amountstoI4800in 4 years andZ 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
interest, if a farmer borrows I 12000 for 1 year from the moneylender? What is the amount that he has to pay
backaltogether?

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¥ 960 more. Find the sum.

('
Points to Remember ™ .
Per centisafraction with denominator 100 or a ratio with 100 as the second term.
Allfractions, ratios and decimals can be expressed as percentages and vice-versa.
Cost Price of an article is the amount paid to purchase it.
Overhead expenses like cartage, labour, taxes etc, are included in the cost price.
Selling Price of an article is the amount at which itis sold.
If SP >CP, thereis profit. Profit =SP-CP
If CP > SP, thereisloss. .Loss=CP -SP

Profit % Profitx 100 L o Lossx 100
< Profi =———;Loss% =———
° cP ° cp

The money 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.

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 x Rate x Time PRT
< Interest = = —
100 100

< Amount = Principal + Interest

9,
o

A

o,
o

o,
o

.
o

®,
EX3

®,
o

o,
o

D

®,
o

.
o

o,
o

| EXERCISE _

(a) Theword percentistaken from Latin words

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

(i) percent (i) percentage (iii) percentum | (iv) persanta

1
(b) Converting 15 in per cent we get

(i) 12% (i) 60% (i) 120% | (iv) 83.3%
(c) Adityascored 45% marksin Mathematics. How many marks she got if the maximum marks was 80 ?
(i) 36 (i) 38 (iii) 40 | (iv) 42

(d)

The percentage of shaded portionin the given figure is

(i) 16% (i) 20% (i) 25% | (iv) 45%
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(e) Whatpercentof150g is 1kg?
(i) 15% (i) 666.6% (i) 115% | (iv) 66.6%
(f)  Findthe whole quantityifits 7.5%is 150.

(i) 20 (i) 200 (iii) 2000 | (iv) 20000

3
(g) Rinkytraveled 2 of the journey by car and the rest by bus. If she covered 120 km in total, what per cent of

journeyshetravelled bybus.

(i) 75% (i) 20% (i) 0% ] (iv) 25%

(h) Asumof ¥1600islentfor2.5yrs at rate of 4 % per annum. The amount to be returned after 2.5 years s

(i) %160 (ii) 1340 (iii) 1760 | (iv) 2000
2. Findthe percentage of unshaded portion of each figure :
(a) (b)
(c) (d)

3. Findthevalue of the followings:

(a) 7.5% of ¥ 500 (b) 50% of 124/ (c) 8.0% of 1600 km (d) 12 % of 2 kg.
4. 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?

5. Thewholesale 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?

6. Acandidate must score 60% marks to pass in an examination. Rahul gets 240 marks and fails by 60 marks. Find
the maximum marks.

7. Onselling acomputerfor3 18,000. Mr. Pandey earned profit of ¥ 4500. Find his profit % .

8. Rakeshboughttwo electronicitemsatI800and3 1200 respectively. He sold the first item at profit of 20% and
second item at loss of 20%. Find the profit or loss per cent in the whole transaction.

9. Tipu buys an article and sells it to Sindhu at a profit of 10%, Sindhu sells it to Amit gaining 20%. If Amit pays
1980 forit, how much did Tipu pay ?

10. Shreyasold his bicycle at gain of 10%. If he had bought it for 10% less and sold it for I 45 more, he would have
gained 25% . Find the cost price of the bicycle.

‘
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11. Omanborrowed3I 5000 from his uncle atthe rate of 12% for 5 years. Find the amount to be paid after 5 years.
12. Inhow manyyearswillZ 2500 amount toI 3200 at rate of 4% ?
13. Atwhatrate of interest willasum of money doublesitselfin 12.5 years.

14. Whatsum of money amountsto<8250in 4 yearsat 8% perannum ?

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 both the periods.

==l &

~ Lab

- ° Objective : To find the per cent of multi-coloured figure.
Activity

Materials Required : White circular chart paper, black sketch pen, red sketch pen,
yellow sketch pen and green sketch pen.

Procedure :
Step1: Takeawhite coloured circular chart paper and shade it with different colours as shown below.

Step2: Findthecoloured partsin fractions. J—
2 6 8

Yellow parts = —, Greenparts = —, Redparts = —

16 16 16

Step :  Convertthefractionsinto percentage.

Yellow parts %xlOO =12.5%

Green parts %xlOO =37.5%

8
Red parts = —x100 =50%
16

o
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Triangle and Its Properties

Atriangleis a closed figure formed by there line Segments, and denoted by the symbols A.

We see many things which have the word ‘tri’ embedded in their names. Eg: Tricycle, tri-series and so on. Similarly,
we have a conceptin geometry whichis 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:Therearethreesidesofatriangle ABC. It hasthree sides, viz. AB,BCandAC.
< Angles:There are three angles of a triangle. In Figure given here, triangle ABC 1

hasthree angles. Theyare
ZBAC=/A=/1
ZABC=/B=2/2 b 3
/ACB=/C=/3 B c
< \Vertices:There are three vertices of atriangle. In Figure given here, the three vertices of triangle ABC. They are
A,BandC.
Further, in AABC, shown in Figure given above, vertex A is opposite side BC. Similarly, vertex B is opposite side CA,
vertex Cis opposite side AB.

In AABC, ZAis opposite side BC. Further, /B is opposite side CA. Finally, ZCis opposite side AB.

O Interior and Exterior of Triangle

Letusdraw A RST.

Infigure given here, we have shown some points on, inside and outside A RST.
Notethat:

% PointsA, B, Careinthe exterior of ARST.

% PointsD, E, Fareonthe ARST

% PointsG, H, lareintheinterior of A RST.

Insum the points lyingin A RSTand inside the three sides of ARST are

called Triangle Interior. All other parts are called exterior.
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O Classification of Triangles

Classification on the Basis of Angles

Name of Triangles Sketch Definition
1. Acute-angledtriangle D Atriangle withallacuteangleis
called acute-angled triangle.
E F
/D <90°
ZE < 90°
ZF <90°
2. Right-angledtriangle D A triangle with one angle of 90°
and other two acute angles is
called right-angled triangle.
E F
ZF=/90°
ZE<90°
/ZD<90°
3. Obtuse-angledtriangle D A triangle with one angle more
than 90° and other two acute
angles is called obtuse-angled
triangle.
F
E ZLF>90°
ZE<90°
ZD<90°
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Classification on the Basis of Sides

Name of Triangle

Sketch

Definition

1. Equilateral Triangle

X

XY=YZ=7X

A triangle having all three equal
sidesis called equilateral triangle.

2. Isosceles Triangle

XY=XZ
XY#YZ
XZ#YZ

A triangle having two equal sides
and one side different from two
equal sides is called isosceles
triangle.

3. Scalene triangle

A triangle having all sides unequal to
one another is called scalene
triangle.

XY#YZ#ZX
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O Features Associated With Triangle

altitude

In this section, we shall discuss some features of
triangles that are of great use in this class as well as
higher classes. Consider the figure given here. .
Base of Triangle Base c;\)3 D
The horizontal line on which the triangle is constructed A Fig. (a)

is called base of triangle. In Figure (a) BC is the base of
AABC. & A
Altitude of Triangle &
The perpendicular drawn from any vertex to the «@Q
opposite side that vertex is called altitude of triangle. 1 F E
Since there are three vertices and sides of a triangle,
we have three altitudes, too. Base 4@J3 E
Median of Triangle Fig. (b) K

The line joining a vertex of the triangle to the mid-point of the B D C
side opposite to that vertex is called median of triangle. Since there are Fig. (c)

three vertices and sides of a triangle, we have three medians, too. AABC, 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) £ 2is an interior angle. Note
that £2 = ZBCA.InFigure (b) L1istheinteriorangle.

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 CB to E.

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-angled triangle, 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 arethe samein all triangles. Figure (b) shows the height BA of AABC.
Interior Opposite Angle
In Figure (a) ZA and /B are interior opposite angles. They are the interior angles which are opposite to each other.
Similarly, ZAand Z2 are interior opposite angles. Finally, Z/Band £2 are also interior opposite angles.
Vertically Opposite Angles
Refer Figure (a). We have extended ACup to K. Thus, we have £3 and Z4, which are exterior angles.

£2=/3

L1=/4

—
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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 AB up to K.

= £L1=/3

and £2=/4 Vertically opposite angles

O Anglesare measured in degrees. The value of angle in degrees is called measure of angle and is denoted as m. For :
example, if an angle measures 107°, we would write m ZABC=107°.

O 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
to180°. In AABCshownin Figure, the sum of anglesis equal to 180°.

= mZA+mZB+m £C=180°
Exterior Angle Property of Triangle
The exterior angle property of triangle states that the exterior angle of a triangle is
equaltothe sum of its opposite interior angles.
Refer to Figure given here, we have AABC. Base BC has been extended to D. So, A
Z4istheexteriorangle.
Now, £1, Z2 and Z3 are the interior angles of AABC. According to the
exterior angle property, we have:

LA=/1+/2
This means that the exterior angle is equal to the sum of measure of two 2 3 4
interior opposite angles. C
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 sidgs of a :

B C

triangleis always greater than the length of the third side. ©180° = 90°+90°

Inthe figure, AABC, we have: = 1rightangle +1rightangle
AB+BC>AC : = 2rightangles.
Besncans /N
AC+AB>BC B C

Equal Side Property of Triangle A

According to this property, the sides opposite to equal angles of a triangle are also
equal.In AABC,if £1=/2,thenwe have:

AB=AC

Z1isopposite side AC.

Z2isopposite side AB. 1 2
Since these angles are equal, these two sides are also equal to each other.
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Equal Angle Property of Triangle
This property has been taken from the previous
one. According to this property, if two sides of a : :
triangle are equal to each other then the angles : In an equilateral triangle, all angles are:
opposite to these two sides are also equal to each : equal. Each angle is 60°. Further, all sides are:
other. Inabove triangle ABC, if AB=AC,wehave : alsoequaltoone anotherin thistriangle. :
/1=/2 e :
So, ifthetwo sides of atriangle are equal, the angles opposite these two sides are also equal to each other.
Theorem 1. Provethatthe sum oftheanglesofatriangleis180°.
Given: Atriangle PQR. It hasthreeangles £1, £2 and £3.
ToProve: Z1+/2+/3=180°=2rightangles.
Construction: Draw RT parallel to PQ.
Also, extend QR to S.
Thus, £4, /5 are clearly visible in the figure shown here.
Proof:

PQand RT are two parallel straight lines and PR is a transversal that cuts through them. R 5
Hence, £L1=/4 ......ccccc......... (i) (alternate angles)
Again PQand RT are two parallel straight linesand QS is a transversal that cuts through them.
Hence, £2=/5....ccccvueveeeenn.e. (ii) (correspondingangles)
Adding the equation (i) and equation (ii)
L14/2=/4+ /5 ... (iii)
Adding Z3to both sides of equation (iii), we get,
L1+ /2+/3=/3+/4+/5.......... (iv)
But /3, Z4and £5arethe parts of astraight angle whose measure is 180°.
Thus, m(£3+ Z£4+ £5) =m £QRS
=180°
Hence, L1+ £2+ /3=180° (fromequationiv)
Hence, the sum of three angles of a triangle is 180° = 2 right angles.
Example 1: InAPQR, £ZP=67°, Z/Q=77°, whatis the measure of /R? P
Solution : Wehave
/P+/Q+ /R = 180° 67°
Putvaluesinthis equation.
67°+77°+ /R = 180°
/R = 180°-67°-77° 77°
= 180°-144° Q R
= 36°
So, mZR = 36° A
Example 2 : Name six elements of the triangle given here. !
Solution : The6elementsof AABCare:AB,BC,CA, L1=/A, /2=/Band /3= /C. B 2 3

The case study of triangle is well know as triangle geometry.

DAAVQB
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Theorem 2 : Prove that the exterior angle of a triangles is equal to the sum of its interior opposite angles.
Given: Atriangle PQR. QR hasbeen extendedtoS. Theinterioranglesare /1, 22, /3. The exteriorangle is Z4.

P
1
Q 2 WA |
ToProve: Z4 = /1+ /2 R S
In APQR, we have
L1+ 22+ /43 =180° .., (i) (Angle sum property)
Now, Z3and Z4 are lying on a straight angle QRS. Thus, their sumis 180°.
L34 L8 =180 oo, (ii)

Both equation (i) and equation (ii) are equal since their RHS are equal.
Hence, 1+ /2+/3=/3+/4
or, Z1+ /2 = /4 Hence proof

Example 3 : Findthevalue of xin each one of the following figures.

P S
oM
1
72°
o A8 4650 T RYx N
S N (d) Q () M

Solution : (a) X+50°+ 21 = 180° wuvveeevieiiiiiiieiiiiieeeeeeans (i)

RS = RT

X= L1 e (ii)

Put (ii)in (i), we get,
x+50°+x = 180°
2x+50° = 180°
2x=180°-50° = 130°

=130° = 65°

(b) ZQ= 90°
So, APQRisaright-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) Z1+68°+46° =180°
Z1+114° = 180°
/1=180-114 = 66°
Now, Z1and xare 2 parts of the straight angle QMN.
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= ZQMN = 180°
Z1+x = 180°
x = 180°-/1
= 180°-66° = 114°
(e) Iltisclearthat TNandSM areintersecting each otheratR.
Hence, x = 72° (vertically opposite angles)

Example 4: Theanglesofatriangleareintheratio2:3:4.Find out the angles.

Solution : Lettheanglesbe 2x, 3xand 4x. We have used the given ratio to define these angles.
2x+3x+4x = 180°
9x = 180°
180
x=— =20°
9

So,theanglesare:
(i) 2x=2x20°=40°
(i) 3x=3x20°=60° A
(iii) 4x=4x20°=80°

Example 5: A triangle has been shown here. Draw its medians. Use a scale or
compass to find out the midpoints of sides.

Solution :  The mid-points can be obtained with the “

. . . . D

help of scale (ruler). Join mid-points of sides

with opposite vertices.
& B ‘k c

An isosceles triangle has two equal sides. Since the sides
are equal, the angles opposite to those sides are also :
equal. Henceinthe adjacent figure, £1= /2. : P

Example 6: Inthe figure shown here, QR is parallel to ST. Z/PQR = 68°. Also, /RTS =
42°. Findthevaluesofpandg.

Solution : QRisparalleltoSTandPTisatransversalthatcutsitatpointsRandT.
Hence, Z1 = 42° (correspondingangles.)
In APQR, ZP+./Q+/1 = 180°
Putting the value of ZQand £1, we get,

ZP+68°+42° = 180° T
= /P = 180°—68°— 42° S
= 70°

QRand ST are parallel lines, and PSis a transverse at that cuts through them.

Hence, ZQ = Zq (corresponding angles are equal)

So, Zq = 68° A
Example 7:  AMisthe median of AABC.IsAB+BC+CA>2AM?
Solution : In AABC,AMisthe median.

Misthe mid-point of BC

Hence,BM=MCand BM+MC=BC

In AABM, we have.

AB+BM>AM ................. (i)

In AACM, we have. B | M | C

—
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AC+CM>AM........uuveeeee. (ii)
Adding equation (i) and equation (ii) we get,
AB+BM+AC+CM>AM+AM
Or,AB+AC+BM+CM>2AM
Or,AB+AC+(BM+MC)>2AM
Or,AB+AC+BC>2AM/(.".BC=BM+MC)
Hence proof
Example 8:  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 ?
Solution :  Weknow that the sum of length of two sides is greater than the length of
the third side.
Twosidesare12cmand 15cm.
Add up,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 length would be lessthan 27cm.

Example 9: Isthereatriangle whose sides have the length 10.2cm, 5.8 cmand 4.5cm ?
Solution : a = 10.2cm
b =5.8cm
c=45cm
a+b=10.2+5.8 = 16.0
16>4.5 true

b+c=5.8+4.5 = 10.3
10.3>10.2 true
c+a=4.5+10.2 = 14.7
147> 5.8 true

Since allthree side sum properties are true, this triangle is possible.

Example 10 : Classify the following triangles as acute-angled, obtuse-angled or right-angle triangles.

(a) ZLA=90°, /B=45°, /C=45°

(b) £ A=30°, /B=80°, /C=70°

(c)£A=0°, ZB=60°, ZC=60°

(d) ZA=107°, Z/B=30°, £C=43°
Solution : (a)right-angledtriangle

(b) Acute - angled triangle
(c) Acute -angled triangle ( equilateral)
(d) Obtuse -angled triangle
Example 11 : Findthe values of x, yand zin the figure that follows.

Solution : In APQR, we have
x+50°+110° = 180° (Angle sum property)
x+160° = 180°
-
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= x=180°-160° = 20°
Now, ZQRSisastraightangle. 60°
Hence, 110°+y = 180°
y=180°-110° = 70°
In 2\ PRS, we have.
ZRPS+ /PRS+ /RSP = 180° (angle sum property)
60°+y+z = 180° 1100
60°+70°+z = 180° [y=70°calculated] 50° y 7z
130° + z = 180° Q R S
z=180°-130° = 50°
Therefore x=20°,y=70°and z= 50° P
Example 12 : Inthefigure shown here,PQ=QR
Further Z/SQR=162°. Find the value of x.
Solution : Z PQSisastraightangle. 0
So, ZSQR +Zy = 180° 4
162°+ /y = 180° R Y';i\s
Zy=180°-162° = 18°
APQRisisosceles.
So, PQ = QR (given)
xX=/z (Equalsides have equal angles opposite them)
In PQR, We have
Zy+Zz+x = 180°
But xX=/z
Zy+x+x = 180°
Zy+2x = 180°
ButZLy = 18°
So, 18°+2x = 180°
2x=180°-18° = 162°
= 81°
162°
X=
2
[
Exercise
1. Theanglesofatriangleareintheratiol:3:5.Find outallthe angles of the triangle.
2. Findoutthe sum of fourangles of a quadrilateral using the angle sum property of triangle.
3. Findthevalueof pinthefollowing figures.
(@) (b) (© i
50° P
p P 60° 50° , ’7
> -
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(d) 80° (e)
p
y
50° 1 120°

50° p

P

4. Findthevalueofaandb. b

a 68°

35°

5. (a) Definetheanglesum property of triangle. Can a triangle have two angles of 90° each ?
(b) Canwehaveatriangle withsides6cm,3cmand 7 cm?
(c) Identifythetype oftriangleif ZABC=30°, /BCA=65°and LCAB=85°
(d) ZABC=2(x+5),£ZBCA=2(x+5)and LCAB=2(x+5).Then, what type of triangle AABCis?
6. Inanisosceles triangle, the vertex angle is 6° more than one base angle. Find out the measures of all angles of
thistriangle.
7. Filluptheblank spaces by writing the type of angle that each figure shown here represents.

8. Whatarethetwo majordifferences between an equilateral triangle and anisosceles triangle ?
9. Findoutthevalueofxandyinthe following.

53° 35°
870 950

27° X y 639
(a) (b) (c)

10. Thelength oftwosidesofatriangle is6cmand 8 cm. Between whichtwo numbers canthe length of third side fall ?

, -
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O Right-angled Triangle ©

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
triangle. Look at the figure shown here.

In this figure, OM is the perpendicular, MP is the base and OP is the hypotenuse of
/AOMP. ZOMP is equal to 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. Look ¢ b
atthe figure shown here.

Pythagoras theorem
Pythagoras, a Greek philosopher of early sixth century B.C., found a very useful
property of right-angled triangles. That property is called Pythagorean theorem. A
In ancient India, the Indian mathematician (Bandhayan) had also given a similar
property of right-angled triangles.

According to Pythagoras, the square on the hypotenuse is equal to the
sumofthesquaresonlegs.
Let us consider aright-angled triangle ABC. So, ABC is right-angled at B. Look at the
figure shown here.
ACisthe hypotenuse. ABand BC are the legs. Therefore, according to Pythagoras : B C

(AC)* = (AB)’+(BC)’

Or, AC = {/aB* +BC’

Let us draw a triangle with one right angle. The hypotenuse and other two
sides have been shown in Figure. The three squares have been drawn on
three sides. You can measure the areas of these three squares. They have P a’
been marked as, a’, b> and ¢’ in the Figure shown here. You can confirm that
az=b2+c2.jhus, 1isaright-angled triangle. ¥ b a

‘e )

If the Pythagorean property is valid for a triangle, it must o
be aright-angled triangle. :

Further, note thatif a’# b’ + ¢*, then the triangle is not a right-angled triangle., This concept of building squares on
the three sides of the right-angled triangle was, in fact, given by Baudhayan, an ancient Indian mathematician.
Pythagorean triplet

Anythree positive integers or natural numbers are said to form a Pythagorean triplet if the square of one numberis
equal tothe sum of squares of other two numbers.
Let us considerthree numbers: 3,4and5.

3¥=9
4’ =16 : :
52 = 75 . If the sides of a triangle form the Pythagorean triplet, :
25=9+16 . henthattrangleisarightangledtriangle.
> -
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Thus, 25 =9+16
(5)° = (3) +(4)
Or, (3)'+(4)" = (5)
So, 3,4, 5form a Pythagoreantriplet.
Example 13 : Whichone 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 havethreesides: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) Wehavethreesides: 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)’
(2.5)°+(6)* = (6.5)°
Hence, 2.5, 6and 6.5 form the Pythagorean triplet.
Example 14 : Inthefigure shown here,PR=50cm,SQ=120cm, Tis
the mid-point of PR and SQ. Further, SQ L PR. Find out
the length of SR and PQ.
Solution : Tisthe mid-point of PR. )
N PT = TR L
But PR = 50cm

=N

= PT=TR=E = 25cm
Tisthe mid-point ofSQ.2
= ST = TQ R

But SQ = 120cm

sq _ 120
= sT=1q=2= 12
2 2
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Example 15 :

Solution

Example 16 :

Solution

146

= 60cm
ZPTQ = 90°(given)
Hence, APTQis aright-angled triangle.
Hence, we have:
PT’+TQ° = PQ" oo, (i)
Here, PT = 25cm
TQ = 60cm
Putting these value in equation (i), we get
(25)°+(60)* = PQ’

The exterior angle of a

= PQ = (25) +(60) triangle is equal to the
= 625+3600 : .
- 2275 sum of the interior
- PQ = /4225 opposite angle.
= 65cm
Further, ZSTR = 90° (given)
= ARTSisaright-angled triangle
= RTP+TS" = SR e (ii)
RT=TR = 25¢cm
TS=ST = 60cm

Putting these valuesin equation (ii), we get

The exterior angle of
(25)*+(60)° = SR’

a triangle is always

- SR’ = (25)+(60)° .
— 625+3600=4225 grater then either of
= SR = /4225 the interior opposite
= 65cm

angle.
Inaabove figure the exterior £ PRS. g

= ZPRS = (£QPR+ ZPQR)
= or, ZPRS = 45°+60°
= or, Z PRS= 105°

45°

The exteriorangleis equal to the sum of the interior
opposite angle of atriangle.

60°
Q R S
AABCisanisosceles triangle, right-angled at C. Show that AB*= 2AC".
In right-angled AACB, £C=90°. A
Further, the hypotenuse of aright-angled triangle is the longest side of it
So, itcannot be one of two equal sides

Hence, AC=CB T
Thatiswhyitisalsoanisosceles triangle. A
Now since AACB s right-angled at C, we have : C % B
AB’ = AC’ + CB’ (i)
But AC = CB
Put CB = AC inequation  ...ccceiieiiiieeeees (i)
= AB’ = AC'+AC’' = 2AC’
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Example 17 : Find x, if the angle of triangle have measures (x + 40°), (2x + 20°) and 3x, Also, state which type
of triangle thisis.
Solution : Xx+40+2x+20°+3x=180° (angle sum property)
or, 6x+60°=180°
or,6x =120°
or, x=20°
now, x+40°=20°+40°=60°
2x+20°=2x20°+20°
=60°

3x=3x20°=60°
The three angles of the triangle isan "EQUILATERAL TRIANGLE

Example 18 : Atreeis 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.

Solution . Thefallentreeis making anangle of 90° with the ground. So, ABCis aright-angled triangle. A
BC=12mandAC=5m
= AB’ = BC'+AC’ T
= (12)° +(5) > m
= 144 +25 l
AB’ = 169m
= AB =./169=13m B «—BRm——C

Example 19 : Aladderis 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 heightis 6 m. What is the width of the road ?

Solution : Thefigureisasfollows:
0Q=SQ=lengthofladder=10m
SR=6m and OP=8m
In ASRQ, ZR=90°

= SR’+RQ’ = SQ° (Pythagorus Theorem)
= RQ’" = SQ’-SR’
= (10)-(6)’
100-36 = 64
- RQ = /g4 =8m

In AOPQ, ZP =90°

= OP’+PQ’ = 0Q"
= PQ’ = 0Q-OP*
= (101°~(8)
—~-
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=100-64

=36
= PQ =6m
Hence, RP =length of the entire road
= RQ+QP
=8+6 =14m

‘ Exercise m

1.  Amangoes7kmeastandthen 24 km north. How faris he away from theinitial 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.

3.  Find the perimeter of a rhombus whose diagonal measure 16 cm and 30 cm. Note that the diagonal of a
rhombusintersect each other at right angles.

4. Findoutthelength of the diagonal of arectangle whose lengthis 12 cm and breadthis 5 cm.
5. Atriangle hassides of length6cm, 7.5cmand 4.5 cm. Itisaright-angled triangle. Why ?
Find outthe value of x, yand zin the figure shown here.

o

35°

(\ 25°

Points to Remember

< Atriangleisapolygon having three sides. Itis a closed figure.

< The sixelements of the triangle are its three sides and three angles.

< Thesumoftheangles ofatriangleis 180° ortwo right angles (angles sum property).

o If we classify triangles on the basis of angles, we have three categories : acute-angled, right-angled and obtuse-
angled triangles.

o If we classify triangles on the basis of side, we have three categories : equilateral, isosceles and scalene triangles.

o The basic features of triangles are height (perpendicular) base, median, altitude, interior, exterior, interior angle
and exterior angles.

< Theexteriorangle ofatriangle is equaltothe sum of its opposite interior angles. (exterior angle property)

< The length of any two sides of a triangle, if added up, will always be more than the length of the third side. (side
sum property)

o The sides opposite to the equal angles of a triangle are also equal. (equal side property)

o The angles opposite to the equal sides of a triangle are also equal. (equal angle property)

& Aright-angles triangles has one angle of 90°, a hypotenuse, one base and one perpendicular.
o Aright-angled triangle cannot have more 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)

o If the Pythagorean tripletis valid fora triangle, itis a right-angled triangle.

o If the 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)
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| EXERCISE _

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

(a) Thesixelementsofatriangleareitsthreesidesand L
(i) Oneangle (ii) Twoangles
(iii) Threeangles ' (iv) Noneofthethese.
M N

(b) Thefigureshownhere, Z/Misequalto

(i) 22° (i) 90° 45 ss
Jcm ocm
(iii) 45° ' (iv) cannotbedetermined. B c

(c) Atriangle ABChasbeenshown here. Which one of the followingis true ? 3.5cm
(i) AB+BC =AC (i) AC’=AB’-Bc’
(i) AB*+BC’=AC’ - (iv) «£C=90°
(d) Inaright-angledtriangle, the hypotenuseisthe:
(i) Longestside (ii)  Smallestside
(iii) Sum of the othertwo sides (iv) Difference of the othertwo sides

(e) Isthefollowingset of numberaPythagoreantriplet ?
(i) Yes (i) No
(iii) Cannotbe determined | (iv) Needmoredata.
(f) Theangle sum property of the triangle states that
(i) Threesidesareequal (ii)  Twosidesare equal
(iii) Sum oftwoanglesis 180° ' (iv) Noneofthese.
(g) Theanglesofanacute-anglestriangleare:
(i) Lessthan90° (i)  Morethan90°
(iii) Equalto90° | (iv) Noneofthese

2. Findthe measure ofx, yinthe following figure.

3. Whether APQRis 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>1cm

) PQ=9cm,QR=10cmandRP=11cm

) ZPQR=28°30/, ZQRP=90° and ZRPQ=61°30’

d) £ZP=90°, ZQ=90° and ZR=33°10'

) ZPQR=x, ZQRP=x+80° and ZRPQ=x+94°
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4. (a) Statetheanglesum property oftriangle.
(b) Provethatthe exterior angle of atriangle is equal to the sum of its interior opposite angles.

5. One of the acute angles of a triangle (having one angle of 90°) is 47°. Find out the measure of the third angle. Is
itanacute or obtuse angles.

6. Inthefigureshown here,
£1=43°
£2=94°
/3=32°
Find out the measure of Z4.

7. (a) Whatisthedifference between scalene andisosceles triangles?

(b) State Pythagorean theorem, draw a sketch to illustrate the
concept of right-angled triangle given by Bandhayan.

(c) Findthevalueofxandyinthefigure shown here.

8. Fillinthe blanks. P Q Q
(a) Theanglesofatriangleareintheratioof2:3:4.Theanglesare , and
(b) Ifxand107°arevertically opposite angles, thenthevalueofxis
(c) Inthefigureshown here,

/1=25°
Z1+/2=90° =
So,thesumof L1+ /2 + /3isequalto . 1 3
(d) Threeangles60°,60°, 60 are the angles of an triangle.
(e) Inaright-anglestriangle, the sum of the other two anglesis .
(f) Thelength ofarectangleis40m.Itsdiagonalis41m.So, its perimeteris m.
(g) Inaright-angledtriangle, the hypotenuseisthe side. D
(h) Ifa,bandcarethethreesidesofatriangle,a+b is thanc.
9. Inthefiguregiven here, prove that AB+BC+CD+AD >AC+BD C
A
10. In the figure given here, y : z = 5 : 6. Further, S A B
ZACD=110°. Find out the values of x, yand z.
v X 10° D
B C D
11. Provethatthe sumoftheinterioranglesof aregular pentagonis equal to 540°. E C

12. In atriangle ABC, right angled at A, the bisectors of
/Band ZCmeet at O. Find the measure of ZBOC.

B C

S T
13. Inthefigure given here, find the sum of all angles that are the vertices of the figure. >< ><
R
Q

X

—
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14. Thelength of two sides of a trianglesis 5cm 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 AABC have been produced up to D and E, respectively. The bisectors of exterior angles
atBandC intersect each otheratO.
Prove that /BOC=90°— £A

ke
"
o -7
Construct an isosceles triangle whose base is equal to 9 cm, and whose altitude from the opposite vertex to
? the baseis 7 cm. [Hint: Altitude of an isosceles triangle divides the base into half.]

—— e e e e e = e e e = e e = e e e e e e e e e e e e e = e i ——

I
£ab Take a cardboard of size 1 foot by 1 foot. Draw the following figure on it with pencil, scale andI

AOt’Vlty compass. You can take the help of your teacher.

2

1 3

lIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII]$—2CH’1

I
|
|
I
|
|
I
|
|
I
|
|
I
Now, cut out the figure from the cardboard sheet. You would get a thick base line, show as shaded part in figure. The:
solid triangles shape and its step must be cut neatly with the help of a cutter and scale. The base strip can be 2 cm thick. |
Now, measure £1, £2,and £3. What do you observe ? :
Write down your observation here. :
|
I
|
|
I
|
|
I
|
|
I
|
|
I
|

lam (name)

My classis (class)

| have observed about £1, Z2 and /3 that
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The object, which is same shape and same size are called congruent object such are carbon copy of each other or
cansayinallrespect.

In geometry, two figure, identical in shape and size, are side to be congruent and this property of begin identical is
called congruence its denoted by symbol "="

“To congrue” means to agree. In our everyday life, we come across many things which are the exact copies of some
otherthings.

Look at the figures that follow.

Congruence

In these figures, two objects of same size and shape have been shown. Their positions or orientation may become
different but they are exact copies of each other (in all three figures shown here). These pairs are exactly the same
interms of size and shape. So, we can state that they are congruent to each other.

The same is the case with the figures used in geometry. Look at the following figure pairs. The geometrical figures

e ~N e ~N s N

o AN

3cm
4 cm 4cm

- J - J/ (& J

in each case are exact copies of each other.

How do we learn that these shapes are congruent to each other ? We can place one figure over the other to find
this out. This method is called superimposition. However, this method can be applied only in case of objects like
coin, blade and key. So, what should we do if want to check whether two triangles are congruent or not? We cannot
superimpose one triangle over the other (in a practical, workable manner). So, we would have to learn about
geometrical shapes and the rules for matching their shapes and size.

Congruence and its Representation

The property due to which two objects or geometrical shapes are exactly same to each other in terms of shape and
size is known as congruence. If two objects are exactly the same in terms of shape and size, they are said to be
congruent. More than two objects or geometrical figures can also be congruent to one another. The symbol of
congruenceis as follows:

=~ ¢ “Is congruent to”

‘
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In single-line diagrams, the method of showing congruence is different. The two corresponding sides of a
geometrical figure are ticked with single lines, as has been shown here.

A ' B C ' D
If the number of lines is more than one, you can use double-ticks and triple-ticks and so on. Look at these two

<> <2

Note that only corresponding sides are to be shown as equal in each one of the two congruent figures.

congruent figures.

Structure of This Lesson

In this lesson, we shall study the congruence of line segments, angles, triangles, quadrilaterals and circles, in this
veryorder.

O We use congruence in engineering and science. We compare objects of similar shape and design or make new
objects similar to them.
O  Twopoints are always congruent to each other. A point is a geomatricfigure that occupies spacein an X-Y plane.

O Congruence of Line Segements

Two line segments are congruent if their length is equal. Look at the two line segments shown here.

A B C D

Ideally, we should pick AB and place it over CD. If A comes over C and B comes over D (and both line segments
appear to be one line segment), we conclude that they are congruent to each other. However, a simple method is
the measurement of each one of these line segments.

AB=45 cm,ﬁ=4.5 cm
If the length is the same, it means that AB and CD are congruent to each other.
Y AB = CD.

O  Twogeometrical figures are congruent if one of them can be turned and / or flipped and placed exactly on top of
the other, this overlapping being exact and complete two figures with same shape and size are congruent to
eachother.
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Important Properties (Line Segments)
Some more facts about the congruence of line segments are as follow:
1. Every line segment is congruent to itself.
Hence, AB = AB.
2. If PQ and RS are two line segments and PQ=RS, then RS = PQ.
3. If PQ, RS and ZK are three line segments and PQ = RS and RS = ZK, then PQ = ZK.
Congruence of Angles
Suppose that we have been given two angles — ZLMN and £XYZ. Let us suppose that they have the same
measure, i.e., 72°.
Look at these figures.

L X

M N Y z

These two angles would be congruent if their measures are equal.
So,if m ZLMN =m £XYZ
= ZLMN = £XYZ

Note that the length of LM, MN, XY and YZ need not be equal. The equality of both angles is the only criterion for
congruence (because the length of these four line segments can vary).

O Important properties of Angles

1. Every angle is congruent to itself.
Hence, we have ZM = /M.
2. If ZMand £N are two angles and ZM = £ZN, then ZN = ZM.
3. If ZM, ZN and £R are three angles and ZM = /N and ZN = /R, then ZM = /R.

SN o

O You can make ZPQR and ZABC and cut them from the sheet of paper. Superimpose ZPQR over ZABC. If the -
angles are exactly equal, these two angles are congruent, else they are not so. ;

O Congruence of Triangles

There aresix partsin atriangle — three sides and three angles. If two triangles ALMN and AXYZ are to be congruent
to each other, their corresponding sides and corresponding angles must be congruent to each other.

Let us take two triangles ALMN and AXYZ. Look at these figures.

—
154 A Gateway to Mathematics-7

) %
|\ & .




If, in these two triangles, the following conditions are satisfied then we can state that they are congruent to

each other. X
L
1 4
2 3 5 6
M H N Y L Vi
1. LM =XY 2. MN=z=VYZ 3. LN =XZ
4. msz1=mz4 5. m«£2=m«s5 6. m«£3=m «£6

O Congruence of Equilateral Triangles

In an equilateral triangle, all sides are equal. Further, the measure of each angle of this triangle is 60°. Let us take

up the case of two triangles — ARST and ADEF.
R D

m £S=m £ZE=60° = /S= ZE m/ZR =m «£D =60" = /R=«D
m/£T=m £LF =60° = LT=/F
Further, all sides of an equilateral triangle are equal to one another.
For the ARST and ADEF, we have :
RS=ST=TR=DE=EF=FD
Hence, ARST=ADEF

Hence, two equilateral triangles are congruent to each other if one side of one triangle is equal to one side of the
othertriangle.

O Congruence of Quadrilaterals

A quadrilateral is a polygon with four sides. So, square, rectangle, parallelogram, rhombus and trapezium fall
under the category of quadrilateral. We shall discuss squares and rectangles in this section.

Congruence of Squares

A square is a quadrilateral in which all sides are equal and every angle is 90°. Two squares are congruent to each
other if one side of a square is congruent to any one side of the other square. Let us take up two squares — WXZY

and PQRS. —~
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Inan equilateral triangle, all sides are equal and each angle is of 60° consider two equilateral.

Triangles AABC and A PQR A P

60° 60°

60° 60° 60° 60°

B C Q R
Solution  :Inboththetriangles, he measure of eachangleis 60°.50 ZA= /P, /B=/Qand ZC= /R.

Again, all sides of an equilateral triangle are equal. So for the congruence of two equilateral triangles, it is
sufficient to show that any one side of AABC is equal in length to any one side of APQR.

Hence, we have : AB=PQ=QR=RP
AABC = APQR

By above method and the two equilateral triangles are said to be congruent it one side of one triangle is equal to one
side of the other triangle.

[ So, AABC = APQR |

Congruence of Rectangles
A rectangle is a quadrilateral in which opposite sides are equal and each angle is equal to 90°.
Two rectangles are congruent to each other if they have equal length and breadth.

Let us take up two rectangles — DEFG and WXYZ. Look at the figures shown here.
| E W |
D

G I F z I Y
We can easily prove that for these two rectangles:

£G=zZ, /F = £Y, ,E = /X and finally «D = ZW

Now, we can prove that the length and breadth of one rectangle are equal to those of the other rectangle
respectively.

Thus, we have:
—
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Length Breadth

GF=z2Y ; FE=YX
ED=XW ; DG=WZ
Hence, two rectangles are congruent, if they have same length and breadth.
- D

SRAEES GO

O  Ifyou prove that length and breadth of two rectangles are equal, then you need not prove that their angles are
also equal. The equality of length and breadth would automatically prove that the rectangles are congruent.

Congruence of Circles

If the radii of two circles are equal, they are congruent to each other.
Let us draw two circles with the radius 3.5 cm.

‘A ‘A

We have two circles, with centres O and O'. The radius of both circles is the same (3.5 cm). We can cut these circles
and superimpose one over the other. But comparing the radii of these circles would be a more practical method.

In the case of these two circles, we have:
OA=0A"=35cm
Hence, these two circles are congruent. Thus, we can state that:

Circle with centre O = Circle with centre O
OA=0A'"=3.5cm

Example 1 : State whether the following pairs of figures are congruent or not:
(a) (b)
Q
600 60D 600 600
B CE F
(c) (d /L
4.3 cm
P Q
4.2cm
A B p° P
(0] X o Y
157
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Solution
(a) We have to analyse the angles first.
In AABC, we have: D
<A+ 2B+ 2C =180°
ZA + 60° + 60° = 180°
/A =180°-60°-60° = 60°
In ADEF, we have: 60° 60° 60° 60°
/D + /E + #/F = 180°
— /D + 60° + 60° = 180° B CE F
=D = 180° — 60°- 60° = 60°
Hence, all angles of both triangles are 60° each.
Hence, they are equilateral triangles. Hence their sides are also equal.
In such a case, any one side of an equilateral triangle has to be shown to be equal to any one side of the other
equilateral triangle.
So, BC = EF (All sides of both triangles are equal)
AABC = ADEF
(b) The circles have different radii.
PQ=4cm
PQ'=3cm
PQ = PQ
Hence, the circles are not congruent to each other.
(0  PQ=4.3cm
AB=4.2cm
Clearly PQ # AB
Hence, PQ and AB are not congruent to each other.
(d)  m«LOX=p°, msTOY = p°
ZLOX = £TOY
Hence two angles are congruent to each other.

Example 2 : Measure the following geometrical figures and tell whether the figures in each pair are equal
to-each otherornot:

(a) (

A4
VA

Jp— (©) (d)
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Solution : Hereis agood exercise for you. We are giving the solutions here but you would have to measure
the figures and find out what the real reasons behind these answers are.

(@)  Figuresareincongruent with each other.
(b)  Figuresareincongruent with each other.
(c) Figuresareincongruent with each other.

(d) Figuresare congruent with each other.

‘ Exercise m

1. In the figures given below, the following observations were recorded:
T M N

T™M = XY X v
XY =MN
Can you conclude that
MN=TM ?
2. Is correct to state that any two right triangles are congruent to each other ? Give reasons for justifying your
answer.
3. Complete the following statements:
a) Two squares are congruent, if
b) Two rectangles are congruent, if
c) Two line segments are congruent, if
d) Two circles are congruent, if
(e) Twoanglesare congruent, if
4. ABCD and PQRS are squares. If ABCD = PQRS (in this order letters), then write the parts of PQRS that
correspond to the following:
(a) ZA (b) BC (c) £C (d) AB
5. Three angles are congruent to one another. If #1 + £2 + 3 = 180°, what are the measures of
three angles?
6. These two figures are congruent to each other. What are the values of KL, MN, /L and /M. Use a ruler

and protractor to do the measurements.
N M D C

P —

K L B
7. Why do we not take the angles of an equilateral triangﬁe into consideration while proving that they are
congruent to each other. Draw diagrams as well.

O More then two line segments, circles, squares or rectangles can also be congruent. The criteria for congruency -
remain the samein all of these cases. :




O Congruence of Triangles

This sectionisthe focus area of this chapter. Thatis why we are discussing triangle congruence separately.
We are aware of the fact that two triangles are congruent, if their corresponding sides and angles are congruent.
So, all six equalities (three sides and three angles) must be valid for the two triangles that are being compared.

In some cases, however we may have less than six criteria. Then, how can we prove that the triangles are
congruent? There are four other methods — besides the six-equality criterion —to prove that two triangles
may be congruent. Let us discuss those four methods briefly.

Side Side Side (SSS) Congruence Criterion
It states:

If under a given correspondence, the three sides of one triangle, are equal to the three corresponding sides of
anothertriangle, then the two triangles are congruent with each other.

Look atthe figures shown here:
Inthese two triangles, we have : 5cm R
AB = PQ =3.5cm
BC = QR =7cm 3.5cm >cm
CA=RP =5cm sem 7em
Hence, AABC = APQR. B - C
Note the order, Q
Ao P
B «Q
C &R
A ABC = ARQP.
The vertices, sides and angles of one triangle correspond to only particular vertices, sides and angles of another

triangle. We cannot choose sides and angles on our own. Thus, congruence depends very much on the
correspondence criterion.

Side Angle Side (SAS ) Congruence Criterion
Itstates :

If under a given correspondence, two sides and the included angle of one triangle are respectively equal to the two
corresponding sides and the included angle of the other triangle, then these two triangles are congruent.

Look atthe figures shown here:

Inthese two triangles, we have: A

B 6cm C Q 6cm R
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AB=PQ=4.5cm

BC=QR=6.0cm

Z/ABC =/PQR=72°
Hence AABC=APQR

So, two sides and their included angle of the first triangle, i.e., AABCare congruent with the corresponding two sides
and the included angle of the other triangle i.e., A PQR. Hence, these two triangles are congruent to each other.

Angle Side Angle (ASA) Congruence Criterion

O The SSA criterion of triangle congruence does not exist. The term SAS means - two sides and the angle included
by them. So, SSA does not satisfy this condition. .

It states:

If under a given correspondence, two angles and the included side of one triangle are equal to the two angles and
theincludedside of another triangle, then those two triangles are congruent.

Look atthe figures given here:

‘ Q \
B \ R
55 em C 5.5cm

Inthese two triangles, we have :
#4ABC =2/PQR=125° . AAS Congrunce Criterion : Two angles and the excluded

BC=QR=5.5¢cm side of one triangle are equal to the two angles and the
/ACB ~/PRQ=26° excluded side of another triangle, them two triangle are
Hence, AABC=APQR congruent.

So, two angles and one included side of A ABC are congruent with the corresponding two angles and one included
side of the APQR. Hence, these two triangles are congruent to each other.

Right Angle Hypotenuse Side (RHS) Congruence Criterion

Itstates:

If under a given correspondence, the right angle hypotenuse and one side of a right-angled triangle are equal to
the corresponding right angle, hypotenuse, and the one side of the other triangle, then these two triangles are

congruenttoeachother.
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Look at the figures given here.
A P

6.4 cm 6.4 cm

B 5cm ¢ Q 5cm R
Inthese two right—angled triangles, we have :
Z/ABC = /PQR=90°
AC=PR=6.4cm [Hypotenuse criterion]
BC=zQR=5cm.
So, the right angle, hypotenuse and base of A ABC are equal to the right angle, hypotenuse and base of A PQR,
respectively. Hence, these two triangles are congruent to each other.

=Gt SRtO

O The AAA criterion for congruence of triangles does not exist! If three angles of a triangle are equal to the
corresponding three angles of another triangle, then it is not necessary that these two triangles would be -
congruentto each other.

Example 3 : InDABC,BC=6cm, AC=4cm, /B=35°

In ADEF, DF =4 cm, EF =6 cm, ZE=35° check whether these two triangles are congruent

ornot.
Solution : Firstofall, draw the triangles. You can use a compass, protractororascaletodoso.
A D
INnAABC and ADEF, we have :
BC=EF=6cm % %
/B=s/E=35°
- 35° 35°
AC=DE=4cm B C E F

6cm 6cm
But ZBisnottheincluded angle between those sides of the triangles that are being considered.

Hence, AABC and A DEF are not congruent to each other.
Example 4 : Inthefigure shown here AB=CDand AD=BC.Prove that:

AADC=ACBA.
D B
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Solution

Given : Two Triangles AADC and ACBA have been given, as shown in the figure.
AB = CD
AD = BC b B

To Prove AADC=ACBA

INAADC and ACBA, we have :

AB=CD (given) ‘

AD=BC (given)

CA=CA (common) c A

Hence, AADC=A CBA (SSS Criterion of Congruence)

Example 5 : Provethatthesides opposite to equal angles in a triangle are equal.

Solution

Given : ALMN in which N
ZL=szM

To Prove NL=NM

Construction
Draw NR L LM from N.

Proof INANLR and NMR, we have:

ZL=2M  (given) 12
NR=NR (common) L |_R—| M
/1=,2  [eachequals 90°due to construction]

Hence, ANLR = ANMR  (ASACriterion of Congruence)

Example6 : In the figure given here, what should be the minimum available condition or
criterion that must be provided to you to make the APQR and A STR congruent to
each other?

Solution : In APQRand ASTR, two sides are equal :

-~ PR=RT (given) >
Further, #1 = 22 (vertically opposite angles)

Hence, they are equal. Z/1is the included angle between PR and QR.

Hence, if QR is proved equal to RS, then the SAS criterion can be applied to

these twotriangles. Ifthatisso, the final conclusion canbecome: R
PR=RT [given]

QR=RS  [conditionweareseeking] a T
Z1=,2 |[vertically opposite angles and included between the side pairs for
congruence purpose]

Then,APQR = ASTR

Hence, the minimum available condition or criterion needed for congruenceis QR =RS.

G Math 7 163 D\
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‘ Exercise m

1. Inthefigure given here, PT bisects /Pand PT LLO. IsAPTL=APTO?

2. Inthefigure givenhere, TM LRS and SN L RT. Furtherithas been given that the perpendiculars arealso

e q u
ISASNT = ATMS ? ; ;
3. i

Two triangles are congruent. They have beenshown below.

T

6

4 5

Q B
Write the six elements that are in correspondence with the six elements of other as well as congruent with them

4. Whichtwo trianglesare congruentinthisfigure ? Are there two such pairs ?

T S

65°
65° N

Q R
5.  Whycan’twe usethe AAA criterion to prove thattwo trianglesare congruent?
In this figure, which two triangles are congruent ?

M
/] /
A 1T i

— Y
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7. Write 'T' for true and 'F' for False for the following statements.
(a) Twotriangles with congruent angles need not be congruent with each other.
(b) IfAPQL= AXMT, itmeansthatPQ= XM.
(c) InSSS criterion the congruence of angles is not needed.

(d) If SAS criterion is applicable to prove two triangles as congruent figures, then it means all the six
elements have been proved to be congruent.

8. Arethese triangles congruent? Why ?

p Q
9. Inthegivenfigure PQJ|RS.Also, PQ=RS. Arethese two triangles congruent ?
M
10. Inthefiguregivenhere, AB=AC, /1= /2. Givereasons toshow that R S
(a) AABD=AACD A
(b) «ABD=~/ACD
(c) BD=CD
(d) «DBC=«DCB
(e) ADBCisanisoscelestriangle. b
B C
('
Points to Remember * .
A oo The property due to which two objects or geometrical shapes are exactly same to each other in terms of shape
andsize is known as congruence. Its symbolis =.
& Two line segments are congruent, if their length is equal .
o Two angles are congruent, if the measures of theirangles are equal .
o Two triangles are congruent, if their three sides and three angles are equal in the order of correspondence.
oo Two equilateral triangles are congruent if any of the sides of one triangle is equal to any one of the sides of
theotherone.
o Two squares are congruent, if any one side of one square is equal to any one side of the other one.
oo Two rectangles are congruent to each other, if they have the same length and breadth.
oo Two circles are congruent, if their radii are equal.
oo The criterion of SSS and AAA taken together (six elements) is rarely seen in congruence of triangles. We have
touse
o more practical criterion to prove their congruence. These four criteria are — SSS, SAS, ASA and RHS.
o In the SSS criterion, if three sides of a triangle are equal to three corresponding sides of another triangle, then
these two triangles are congruent.
o In the SAS criterion, if two sides and the including angle of a triangle are equal to the corresponding two sides
andthe including angle of anothertriangle, then these two triangles are congruent.
R If the right angle, hypotenuse and one side of a right-anlgled triangle are equal to the right angle, hypotenuse
and corresponding oneside of another right—angled triangle, than these two triangles are congruent.
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| EXERCISE _

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

(a) Inwhichcriterion of congruence, are two sides of triangle involved ?
(i) ASA (ii) RHS | (i) SAS | (iv) Both (ii)and (iii)
(b) Iftwocircles are congruent, then their

(i) radiiareequal (i) chordsareequal

(iii) diameters are equal | (iv) Both(a)and(c) »
(c) «PQRand #ABC are congruent. If /PQR =60°,then 2 /ABC =?

(i) 60° (i) 120° ) (iii) ) 30° (iv) None of these .
(d) Tworectangles have been shown here. Are they congruent to each other?

(i) Yes (i) No

(iii) Needtomeasurethem ) (iv) Needtogetmoredata ™Y
(e) Aretheseline segmentscongruent?

(i) Yes p 6.3cm Q

(ii) No 6.5cm M

(iii) Needtomeasure L .

(iv) Need to get more data.

(f) If two rectangles have equal area, they are congruent. This statements
(i) Istrue (i) Is false
(iii) Requires more information ) (iv) None of these

(g) Figuresland Il shown here are not
(i) Similar
(i) Congruent %
(iii) Equal I )
(

iv) Dissimilar |

(h) If these two rectangles are congruent to each other, then the value of x is

(i) 3cm 3cm
.. 6 cm
(i) 4cm ‘em
(iv) None of these . \
2. In the figure shown here, XN L. QT and XM L QR . If NX = MX, T
prove that A NXQ = A MXQ. N 7
X
R
— 2 M
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10.

INARXT, /R =60°, «X=80°and RT=5cm.
InADBM, B =60°, /M =80°and DB=6cm.
Are these two triangles congruent ? Why ?

Arethese two triangles congruentto each other ? Why ?

The areas of two squares are equal. Are they congruent? P

Keepinginview the property of correspondence, find out which two triangles are congruent in this figure.

D P

F
E
Find the values of pand qinthese two triangles.

1A 1T
Inanisoscelestriangle ABC, AB = AC. The bisector of Z/Ameets BCinD. A

(a) IsAABD= AACD ? How?

(b) IsDthe mid-point of BC? How ?

(c) Whatisthe measure of /ADB ? B
Theareasoftwocirclesare154sq.cmeach.ArethesetwocirclescongruenttoeachotRer?
Fillinthe blanks:

(a) AABC=DEF.IfBC=4.5cm,thenEF=................. .

(b) InAPQR, the side included between /P and ZQis .........coueevvvuiiccinnnennn.

(c) Twosquaresarecongruent,iftheir.....cocoeveeeeeeeeeeeennnnn. are equal to each other.
(d) Thescalenetrianglescanbe.......cccooeeeeeeccnnnnennnn. toeachother.
() The e, condition of congruence does not exist.

() InAABC,m Z/A=40°,m/C=70°
If AABC=ZADEFMAE= civvieiiiieieeiieeeeeeeeenn,

(8) The e, condition of congruenceis applied toright-angled triangles.
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(P)@as |

Which of these contains the greatest number of triangles?

ab Establishing Congruency of Triangles

AG”V'ty Objective : To establish congruency of triangles by making paper models and

superposing

Materials Required : Paper, pencil, ruler, and scissors

Draw two triangles, PQRand LMN Where PQ=LM, PR=LN,and £P=/L.Cutoutthese triangles.

p L

Q R M N

Now we are ready to prove the following theorem.

\
|
1
I
|
1
I
|
1
I
|
1
I
|
1
I
|
1
I
|
1
I
|
1
I
|
1
I
|

'If two sides and the included angle of one triangles are respectively equal to two sides and the included angle:
of another triangle, the triangles are congruent'.

Procedure: Students mayworkindividually orin pairs taking turns.

Step1. Overlap PQ of triangle | with LM of triangle Il. It will coincide exactly as they are equal.
Step 2. Overlap ZP on to ZL. They too will coincide as their measures are equal.
Step3. Now, since PR and LN ar equal, they will coincide exactly and /R will coincide with £~N.
Step 4. This means that ﬁ and MN too will fall along each other.

Thus, triangle | coincides with triangle Il.

Hence S.A.S. holds.
Record the Activity—

APQR ALMN Equal/Not equal

/P ZL

Side PQ Side LM

Side PR Side MIN

Try out with different triangles having different sets of congruent parts.
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Perimeter and Area

In the previous class Thus, Perimeter is the measure around something 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 more about perimeters and areas of some more plane figures.

O 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. [t 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, km etc. Ae——x—>D
Perimeter of a Square T T
ABCD is a square of side measuring unit X X
Perimeter (P) = AB+ BC+ CD + DA l

= X+X+X+X l

= 4x Be——x—>» C

= 4 xside * l >

Perimeter of a Rectangle

ABCD is a rectangle of length / units and breadth b units
Perimeter (P) AB +BC+CD + DA

I+b+/+b

2(I+b)

2 (length + breadth)

Perimeter of a Triangle

ABC is a triangle with sides measuring a, zb and c units.
Perimeter (P) = AB+BC+ CA

c+a+b

a+b+c

Te—oc—» O

I
£

A
—
v

sum of all sides
Perimeter of an equilateral triangle (all sides equal) /
= AB+BC+CA A
X+X+X / \
- 3X < X
Perimeter of an isosceles triangle (only two sides equal)

AB +BC+CA
X+y+x

v

joe]
(@)

2x+y B
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Example 1 :

Solution

Example 2 :

Solution

Example 3 :

Solution

Find the perimeter of the given figure.

A 10 cm L
4 cm 4 cm
B 3cm C J 3 cm K
2 cm 2 cm
E 3cm D 1 3cm H
4 cm 4 cm
F 10 cm G

Perimeter =AB+BC+CD +DE+EF+FG+ GH + HI +1J + JK + KL + LA
=4cm+3cm+2cm+3cm+4cm+10cm+4cm+3cm+2ecm+3cm+4cm+10cm
=52 cm

Find the perimeter of an isosceles triangle that has its equal A
side 7.5 cmand third side 6.7 cm.
Perimeter of isosceles triangle 75 cm 75 cm
=AB+BC+CA
=75cm+6.7cm+7.5¢cm
=21.7cm. B C
Find the length and breadth of a rectangle, if its length is 3 m 6.7 cm
longer thanits breadth and its perimeteris 86 m.
Let the breadth of the rectangle be x. A Xx+3m D
Length=x+3m
According to the question,

Perimeter of the rectangle = 2 (length + breadth) xm xm
= 86m=2(x+3+x)
= 4x+6=86m B c
= 4x=(86—-6)m Xx+3m
= X= 80 20m

4

Hence, breadth = 20 m and length = 23 m.

‘ Exercise W

1. Findthe perimeterof an equilateral triangle with its side measuring 7.2 m.
2. Findthe perimeter of therectangles given that
(a) length=7cmandbreadth=9cm. (b) length=3.4cmandbreadth=5.6cm.

170
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3. Findthe perimeter of the following triangles.
(a) A (b) A (c) A

5cm 6 cm

7 cm 12.3 cm 12.3 cm
13 cm

B 7 cm C B 12.3 cm C
4. Iftheperimeterofanequilateral triangleis 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 perimeteris 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.

8. Threesidesofatriangleareintheratio2:3:4.Findthe measurementof eachside ifits perimeteris 108 m.
9. Ifthe perimeterofaregularpentagonis 105 cm, find the measure of its sides.

b

10. Findthe perimeter of the following figures:

(a) (b)

A 4 cm B A Tm

H
2m
F 3m G
9m 5m
E 3m D
E 4 cm D 2m
B 7m C
3.5 3.5m
A m L I H
(c) (d)
4m 4m
K3m J
10m 10 m
D 3m E
4m 4m
B—35m © F35m G
A Gateway to Mathematics-7 17
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O Concept of Area

(a) (b) () (d)

You are well versed with the concept of area. Do you think the above given figures represent area ?

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 is called 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 a square. It is briefly written as sq. cm or cm’.

Look at the given figure :

77T /%
(LN
\eN >~ ©

©

(d)

(b)

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) :

% Countthefull squares.

< 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.
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Area of a figure = No. of full squares + %x No. of half squares + No. of squares which are less 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) = 2+ 5 (4)
= 4 sq. units
(" No. of full squares = 2 and half square = 4)
1
Area of figure (e) = 5+ > (2)
= 6 sg. 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
area of aclosed figure.

Example 4 :  Find thearea of the given alphabets.

Solution . Areaof alphabetT = 5sq. units
(" No. of full squares = 5) 1
Area of alphabetN = 9+ 5 (5)
_ 1
= 9+2 5

1 .
=11 — sqg. units
5 q

(" No. of full squares =9 and half squares = 5)
Area of a Rectangle - 4 cm A
Let us take a rectangle with its length and
breadth as4 cmand 3 cmrespectively.

v

1 ch
v

1 cm
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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 sqg. centimetres. Now, find the product of length and
breadth of the rectangle and you will find that the product obtained is also 12 square centimetres. Thus, we
concludethat,

Area of a rectangle =length x breadth

or, A =/x b where'l'is the length and b is the breadth.

Area of a Square
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 s figure by linings).

A B
A
4 cm
1 ch
v
+“—>
D 1lcm C

+—4em —>
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 x 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.

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 AABC and

AADC,i.e. AABC = AADC A D
A
v
B «— X — C
Areaofsquare ABCD = Areaof AABC+ Areaof AADC

X x = 2Areaof AABC

X Areaof AABC = % X

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 arectangle ABCD with its length and breadth as / units and b units respectively. Diagonal AC bisect itinto
two congruent right-angled triangle AABCand AADC, i.e., AABC=ADC

A D
A
b
v
B < 1 , C

»

Area of given figure
= Area of AABC + Area of AADC
= 2 x Area of AABC

= Area of ABC

Area of rectangle ABCD
length x breadth

Ixb

1

— x[Ixh

2

Therefore, the area of a right-angled of triangle 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.

B 1
“——X—>PpDEe——Yy—>
< b >
A perpendicular AD measuring h is drawn on line BC, such that it divides base BC into two parts BD and DC
measuring xandy respectively. This perpendicular AD represents the altitude of AABC.

Area of AABC = Area of AADB + Area of AADC

=%xBDxAD+%xDCxAD

] "
=X AD x (BD +DC) ‘: ShaeEs @ [Kowosw

1 ) A e AR e e e v v v eerr e s
- Ex hx(x+y) O All the congruent triangles are equal in area but
=L hxb [."BC=BD + DC] s thetrianglesequalinareaneed notbe congruent.
2
or, Area of AABC = %x bxh
Therefore, the area of a triangle is half the product of its base and altitude. A F D
Area of a Parallelogram T T

Let us take a parallelogram ABCD with its base as b unit. Diagonal
ACdivideitintotwo triangle, AABCand ACDA.

— =
4_

Draw AE 1 BC and CF L AD as shown in the figure.
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For a parallelogram ABCD.
BC H AD, so AE = CF (say h unit)
And BC = AD = b unit

Area of parallelogram ABCD

Area of AABC + Area of ACDA

1
ExBCxAE+%xADxCF
1

—xbxh+lxbxh

2 2

=b x h [ BC = AD and 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 :

Solution :

Example 6 :

Solution :

(a) Arectangle with its sides measuring 16 m and 8 m.

(b) A square with its side measuring 19 m.
(a) Area of a rectangle = length x breadth

=16x8
=128 m’
(b) Area of a square = side’

=19x19
=361m’

A 15m B

m G 12m
o
D C

Find the area of shaded portion.

Area of rectangle ABCD = length x breadth
=15x12
=180 m’

Area of rectangle EFGH= length x breadth
=4x3
=12 m’

Area of square IJKL = side’

=4x4
=16 m’

Area of shaded portion = Area of rectangle ABCD — (Area of rectangle EFGH + Area of square 1JKL)

176

S

-

=180 - (12 + 16)
=180 -28
=152 m’

I3

=]

<]
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Example 7 : Findthe area of aright angled isosceles triangle which hasits equal sides measuring 16 m.

Solution : Area of right angled isosceles triangle % = x(equal side) *
1
=—x1 1
> x 16 x 16
=128 m’

Example 8 : Find the area of a rectangular field if its perimeter is 210 m and its length and breadth are
in the ratio 4 : 3.
Solution : Let length and breadth of the rectangle be 4x and 3x respectively.
Perimeter of arectangle = 2 (length x breadth)
= 210 m=2 (4x + 3x)
= 7x =105m
= x =15m
Length =4x=60m and breadth=3x=45m
Area of a rectangle = length x breadth
=60 x 45
=2700 m’

Example 9 : 7 /

D L C
«—3m—p E
— 18m ———»
If ABCD is a parallelogram, find the area of the shaded portion.
Solution : Area of parallelogram ABCD = base x altitude

=18x%x8
=144 m’
Area of AAED =— x base x altitude

Area of shaded portion ABCD = Area of parallelogram ABCD — Area of AAED
=144-32=112m’
Example 10 : The base and the altitude of a triangle are in the ratio 3 : 4 and its area is 1350 m’. Find its base
and altitude.
Solution : Let the base and the altitude of the triangle be 3x and 4x respectively.

Area of a triangle = %x base x altitude

- 1350=%x3xx4x
= 6x° = 1350
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: _ 1350 ,
- —mMm

- X

6
= X = 225m’
= X = 15m

Base = 3x =45 m and altitude =4x =60 m

‘ Exercise m

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

Find the area of a square ABCD, given that :

(a) BC=7.5m (b) AB=13 m (c) CD=7.2m (d) DA=12m
Find the area of A ABC, right angled at B and AB and BC measuring 16 cm and 10 cm respectively.
The cost of ploughing a rectangular field at the rate of 4 per m*is< 1280. If the length of the field is 20 m, find
its width.

Find the area of the following parallelograms.

10.5 6
(a) 7 " (b) A . K
3.2m
& m
L D C
b E C

Find the area of a parallelogram ABCD, if AC=36 mand BE=DF=12m.
B

D=

Find the area of the quadrilateral ABCD as shown in the figure.
A 14 m B

10 m

D 22m ¢

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 parallelogramis 3750 m’.
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9. Followingfigure have been drawn on squared paper. Find the area of shaded word (LION). Take each square as

lcm’.
L Z Z
A /?/% % ?
v/ M7 W2 MM
10. Find the area of the shaded alphabets drawn on squared paper. (Take each square as 1 cm?)
7
T Ul 2 T
%/, / % //// //, //
//, /// /// ////4
ZZBRZ7 N7
/ 4 - 7
U v
[ I / L
ZREE 2/ BN
ZRRRZRZMNZ
Joh

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. The cost of 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.

O 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

'
¥ — Vs

A
>
A4
—c—
(ox
A
I
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Here, length of the outerrectangle TUVW is TU=x+/+x=/+2x
Breadth of the outerrectangle TUVWisUV = x+b+x=b+2x
Area of outer rectangle (I+2x) x (b +2x)

Area ofinnerrectangle Ixb
Area of path Area of outerrectangle — Area of inner rectangle.

[(/+2x) (b+2x)—/%xb] sqg. 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 agarden, one parallel to the length and the other parallel to the breadth as show in the figure.

AQ—X—?B

P Q,

E ! J F

/}

X b

v

H L K G
v

S D C R

v

< 1

Area of path EFGH parallel tolength=[xxsq. 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 IJKLis added twice.

Hence,
Areaofpath =Areaof pathalongthelength + Area of the path along breadth—Area of junction

= Area of EFGH + Area of ABCD — Area of IJKL
= (I x x) + (b x x) — (x x x) sq. units
¢ Arectangular plot measuring 44 m x 25 m is surrounded externally by a 3 m wide path. Find

the area of the path. i
Solution : Area of inner rectangular plot P 3)9/
A

= 44 x 25

=1100 m’ / T
m= 25 mi

Example 11

Length of outer rectangle
=44+3+3
=50m
Breadth of outer rectangle =25+ 3 + 3
=31m
Area of outer rectangular plot = length x breadth
=50x31
= 1550 m’
Area of path = Area of outer rectangle — Area of inner rectangle
=1550-1100
=450 m’
180 A Gateway to Mathematics-7
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Example 12 :  Arectangular lawn is 36 m x 26 m. It has two roads, each 2 m wide running in the middle of it
one parallel to the length and other parallel to the breadth. Find the area of the roads.

Solution . Area of path parallel to length z_n;
=36x2 I
=72m’
2 m¢ 26 m
Area of path parallel to breadth
=26x2 l
=52m’ < 36m >

Total area of path
=Area of path along the length + Area of path along the breadth — Area of Junction.

=72+52-4
=120 m’
Example 13 : Apath 1.5 mwide is running around a square field whose side is 36 m. Determine the area of
the path.
3
Solution :  Areaof inner square = 36° P 2L
=1296 m’ I
Side of the outer square 36 mled]
=36+1.5+15=39m JSm
Area of outer square = 39° l
= 1521 m’ -
Area of path = Area of outer square — Area of inner square
=1521-1296
=225m’
[ ]
‘ Exercise m
1. Find the area of the path of the following.
(a) Pl (b)
A I
3m 1 23m 25m § 25m
v “—p 25 me——H
< 17m >
2. Agardenis44 mlongand40 mbroad. Apath 2.5 mwideistobeadded outside aroundit. Find the area of the
path.

3. Arrectangular field measuring 36 m x 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 rate of¥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.
A
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5. A2mwide flower bed is to be constructed around a football ground of dimension 80 m by 60 m. Find the cost
of gardening the beds at the rate of I8 m’.

6. Two crossroads, 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 per m’.

7. A sheet 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 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. Findtheareaoftheshadedregionineach of the following figures :
(@) * Hem > . (b)y -~ o N
7 x
% % 14 cm ZmI 15 cm
4
% v v
4+—>

2m

O 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.
Itis denoted by 'r'. Diameter of the circle is the line segment passing through

D,
the centre of the circle with its end points lying on the circle. It is generally

denoted by 'd'. Chord of a circleis a line segment joining any two pointson a

circle. Inthe given figureis the centre, OAis the radiusand BCis the diameter
of the circle. DE and BC are the chords of the given circle. In a circle, its
diameteris always twice of its radius.
d=2r
Diameter =2 xradius
The perimeter of acircleis called its circumference. Itis 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 atable and put a string around it completely. Now spread
this thread as straight line and measure its length using a scale. This measurement is
measure from 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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Radius Diameter Circumference Ratio of circumference
to diameter

2.5cm 5cm 15.714 cm

3cm 6cm

3.5cm 7cm 22 cm 3.14

You will observe that

Circumference

c
— =constant
Diameter d

This ratio is a constant anzd2 is denoted by = (pi).
Its approximate value is 3 or 3.14.

Now, 3 = constant
C
o, 4 =T
or, c=nd
or, ¢ =2 7r (. Diameter =2 x radius)

Thus, circumference = 2 x © x radius

Example 14 : Theradius 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 cm
Circumference of the pipe = 27r
= 2x 22 428
7
= 176 cm
So, length of the tape needed to wrap twice around the pipe =2 x 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 he actually cover?
Solution : Radius of the circular park (r) = 42 m
Circumference of the park = 2m7r
=2x 22 xa2
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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:770><7
2x22
r =122.5m

So, the kid will cover 122.5 m to reach at the centre.

O AREA OF A CIRCLE

There are more than one 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 /M\
getarough estimate of the 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 nr and breadth \M/

measuringr.

Area of the circle

—

pr

A
v

Area of rectangle thus formed
length x breadth
= mrxr = qr

Thus, the area of the circle = tr’ unit

Example 17 :

Solution

Example 18

Solution :

184

Find the area of a circular cricket ground whose diameter is 56 m.

Diameter of the cricket ground (d) =56 m

56
So, radius (r) =5 28 m
Area of a circle (A) =m r
=> =7 x (28)°

22 ,
= - x28x28 =2464m

Thus, area of the cricket ground = 2464 m*

The circumference of a circle is 88 cm. Find its area.

Circumference = 88 cm

= 2mnr=288
88

= r=—
27
88 x 7

=> r=
2x22

= r=14cm

5 X
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Area of circle (A) = zr?

=27—2><14><14=616m2

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 O. So, these circles are concentric.

Area of shaded region = Area of outer circle — Area of inner circle
=aR-nr

7 (R =r’)

w(R+r)(R-r)

o, A=xa(R+r)(R-r)

Example 19 :  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
circleis 12 m. Find the area of the shaded portion.

Solution : Diameter of the larger circle =36 m
36
Radius of the larger circle (R) = Y =18 m

Area of the larger circle =7 R’= 7 x18

Radius of smaller circle (r) =12m
Area of the smaller circle =7 x12°
Area of the shaded portion = Area of larger circle — Area of smaller circle
= x18 -1 x12°
= (18" =127

22
= x(18+12) (18-12)

2

£l x30x6
=565.714 m’

Thus, the area of the shaded portion = 565.714 m’

‘ Exercise m

1. Find the circumference of a circle whose radius is :

(a) 28 cm (b) 3.5cm (c) 10.5m (d) 4.2cm
2. Find the circumference of a circle whose diameter is :
(a) 7m (b) 4.2cm (c) 84 m (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.

185
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5. Theradius of the given figureis 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. Acircle of radius 10.5 cm is cut out from a square piece of aniron sheet of side 23 cm. What is the area of
the leftoveriron 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
11m respectively. 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
of this path?

9. Find the area of a circular ring whose inner and outer radii are 22 cm and 13 cm.

10. Find the area of the shaded portion :

< 14 >

(a) " (b) 4

21l m

A
v

~

Points to Remember ™ -

A

< Perimeteristhe distance measured around a closed figure.

<  Perimeterof asquare=4xside, Perimeter of arectangle =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.

< Area of rectangle = length x breadth, Area of square = side’, Area of parallelogram = base x altitude.

< Area of triangle = % 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.

< The ratio of circumference and diameter of any circle is always constant. It is known as & (pie). Its value

is E =3.14 (approx)

o,
0

7
Circumference of circle = © x diameter.
Area of circle=m r’.
Area between two concentric circles with radii Rand r=m (R°=r’) = (R+r) (R—r)

®,
o

o,
o

®,
o

S
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| EXERCISE _

1. MULTIPLE CHOICE QUESTIONS (MCQs):
Tick (V') the correct options.
(a) Perimeter of an isosceles triangle is
(i) a+b+c (ii) abc (i) a+a+b | (iv) 2ab
(b) If the side of a square becomes thrice, then its area becomes
(i) 6times (ii) 9 times (iii) 3 times | (iv) 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 (ii) 4 times (iii) 6 times | (iv) nochange
(d) Area of parallelogram is
(i) xside x side (i) side’ (iii) 2 (1 +b) | (iv) base x altitude
(e) The area of a square field is 196 m’, its side is
(i) 13 m (i) 14 m | (i) 56 m ] (iv) 49m’
(f)  The perimeter of an isosceles triangle with equal sides 14 m and other side 13 m is
(i) 40m (i) 41m (iii) 182 m ) (iv) 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 (iii) 4:3 ) (v) 3:4
(h) The diameter of a circular lawn whose circumference is 154 m is
(i) 14m (i) 28 m (iii) 49 m | (iv) 50m

2. Thelength of a rectangular field is 2.5 times its breadth. If the perimeter of this field is 119 m, find its length
and breadth.

Threesidesatriangleareintheratio3:2:2. Find the measurement of each side if its perimeteris 84 m.

4. 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 longand 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 arectangle field if its perimeteris 450 m and its length and breadth areintheratio 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. Theside 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.

187
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9.

10.

11.

12.

13.
14.

Find the area of the shaded alphabets drawn on squared paper. (Take each square as 1 cm?)

v
I

A sheet of paper measures 24 cm by 18 cm. A strip of 2 cmis cut from it all around. Find the cost of colouring
the remaining sheet at the rate of ¥ 4 percm’.

/)

IAARARRRANY
INARARARAN

Arectangular parkis 80 m x 60 m. It has two footpaths, each 3 m wide running in the middle of it - one parallel
tothelength and other parallel to the breadth. Find the area of the foot paths.

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.

An athlete complete 8 rounds of circular field of radius 105 m. Find the total distance covered by him.

Find the area of the shaded portion:

v

+—— 15m ——> 14 cm

(a) A (b) A

A

8.4m

14 cm

20 cm
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Find the area of the shaded portions in each of the following:
~ 8cm—

N
\ t Jg cm ; rl 10 cm
W ql N || I\l

(a) (b) (c)

(Pl©)es

7/
.ab Objective : To determine the area of closed figures by counting the numbers of

7
7
7
,/%'Gﬁ)’lfy squares on agraph sheet.

Materials Required : Graph sheet, pencil.

Procedure : Step1. Take a graph sheet and make a closed figure of your choice. A figure is drawn for your
convenience.

/
\
N /
N | LT

Step 2. Countthe numbers of full squares. Here itis 22.

Step 3. Countthe squares as one which are more than half. These are 14.
Step 4. Neglect the squares which are less 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 3and step 5.

Step7. Areaofthe given figure =22+14+0

—— e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e —

=35square units.

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
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Construction Geometry

In the previous class, we learnt the use of ruler, protractor, divider, compasses and set square to draw some
geometrical figures. Here we shall take some other geometrical constructions, using ruler and compasses only.
Let’sfirst recapitulate what we learntin class VI and then take up the construction of a triangle in details.

O To Bisect a Given Line Segment

Bisecting a line segment means to divide a given line segment into two equal parts. Let's bisect a line segment AB
measuring 6 cmata pointO.

Steps of construction:

A B
Step1 : Usingascaledrawalinesegment AB=6cm. Y
Step 2 : Using compasses, with A as centre and radius more than A B
half of AB, draw two arcs above and below line segment y
AB.
™
Step3 : With B as centre and taking the same radius, draw two . :
arcs above and below line segment AB, cutting the
earlierdrawnarcs at point CandD. \
Step4 : JoinCand D cuttingline segment AB at point O. Thus, CD c
intersects AB at point O dividing itinto two equal parts.
Thus, AO=0B=3cm.
A 6cm 0 B
To Bisect Given Angle
Bisecting an angle means to divide a given angle into two equal My
angles. Let’s bisect ZPQR.
Steps of construction: p
Step1 : Draw Z£PQR of any measurement.
Q R
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Step2 : Using compasses with vertex Q as centre and a
reasonable radius, draw an arc cutting PQ and QR at
pointsSand T respectively.

v

Step3 : WithSascentreand radius more than half of ST, draw
anarcintheinterior part of ZPQR.

v

Step4 : With T as centre and the same radius, draw another arc,
cutting the earlierdrawn arc at point U.

v

—
Step5 : JoinQU.QUistherequired bisector of ZPQR.

Thus, ZPQU = ZRQU

v

To Draw a Line Perpendicular to a Given Line from a Point not Lying oniit

D D
Let PQbethe givenlineand O bethe given point outside it. Let’s draw a perpendicular on PQ from O.
Steps of construction : 0

<>
Stepl: Drawline PQand denote point O, from where perpendicularis to be drawn.

A
N
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<>

Step2 : WithOascentreandtakingreasonable radius, draw an arc cutting PQatRandSS. 0
“ - B >
P R S Q

Step3 : WithRascentre andtakingaradius more than half of RS, draw an arc below PQ. 0
“ - B >
p R S Q

_/

.0

Step4 : With S as centre and the same radius, draw another arc cutting the
earlierdrawnarcatT.

A
L~

v

Step5 : DrawalinethroughOandT. T

L~
N

A
v

<> <>
Thus, OTisthe required perpendicular drawn from point O to PQ.

To Draw an Angle Equal to a Given Angle

Let ZABC is the given angle and we have to construct another angle ZRPQ whose measure is equal to that of
ZABC.

Steps of construction:

A

Step1 : Drawthegiven £ ABC

v

Step2 : With the vertex B as centre and taking a reasonable radius cut
ABandBCat point D and E respectively.

v

B /'E C
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v

Step3 : DrawarayPQ. P Q

Step4 : Keeping the same radius as step 2, draw an arc from P
cutting PQatS.

v

P S Q

Step5 : With S as centre and DE (from step 2) as radius, draw T
anotherarcto cuttheearlierdrawnarcatT.
P S Q g
R
é
Step6 : JoinPandTandextendittoform PR. T
P =Q

Thus, ZRPQisthe required angle.

O Construction of Parallel Lines

Two lines inthe same plane are parallel if they do not meet however far they are produced in either direction. Let’s
recap someimportant facts related to parallel lines:

(i) Parallel lines never meet. These are equidistant everywhere.

(ii) When a transversal intersect parallel lines, then its corresponding angles and alternate interior angles are
equal and vice-versa.

These facts are of great use while constructing parallel lines.
Construction of a Line Parallel to a Given Line from a Point Outside it
Let PQisthelineand Risthe point outside, from where a parallel line is to pass throughiit.
Steps of construction : .R

Step1 : Drawaline PQanddenote the point R outside line PQ.

oA
OV
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Step2 : TakeanypointSonPQandjoinRS.

P Q

— —
Step3 : FrompointS,takingareasonable radius, draw an arc cutting SQ and RS at points Tand U respectively.

P s T Q

Step4 : WithRascentre and keepingthe same radiusasinstep 3, draw an arc on the opposite side of RS to cut at
RSatV.

P s T Q

Step5 : WithVascentreandtheradiusequaltoTU, draw an arccutting the earlierdrawn arcin step 4 at W.

OV

P

w2

T

Step6 : JoinRWand produceitinboth directionsto meet at points Xand .

A
=
= {—
<
v

oA
w2
—~
oV

<> <>
Thus, XY isthe required parallel line to PQand passing through R.

—
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Construction of a Line Parallel to a Given Line at a Given Distance
<>

Let RSisthelineand ABisto be drawn parallelit at a distance of 3.5 cm from RS.
Steps of construction:

Stepl : DrawalineRS.

v

&
<

R S

Step2 : Markapoint TonRS. With Tas centredraw anarc cutting RS at pointUand V.

»
»

&
<

R \Y S

c
—

—

Step3 : Taking U ascentre and with the radius same as step 2, draw an arcintersecting UV at W.

A
>€
v

R

c
—
<
9]

Step4 : Taking W as centre and with the same radius, draw another arcinteresting UV at X.

h

R U T v S

Step5 : With W and X as centres and with the same radius, draw arcs such that they intersect each other at
pointY. Join YT suchthat ZYTV=/ZYTU=90°.

v

P
<

R

c
—
<
w2

A
—
// x
<
v
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Step7 : AgainconstructarightangleatZaswedid earlier.

v

<
<

R T S

Step8 : Since LAZT=/7ZTS=90° (correspondingangles)

So, ABis parallel to RS at a distance of 3.5 cm away from RS.

Example 1 : Drawaline lJ parallel to AB at a distance of 4 cm. Do write the steps of construction.
Solution
Step of construction:

Stepl : Drawaline ABusingascale.

A B

Step2 : MarkapointConAB. With Cascentre draw an arc cutting AB at points Dand E.

ool 4

A D C E

Step3 : TakingDascentreand withthe sameradiusasstep 2, draw anarcintersecting DE atF.

F

ool 4

A D C E

Step4 : TakingFascentre and with the sameradius, draw another arcintersecting DE at G.

F G

> A
o
a
™
WV
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Step5 : With Fand Gascentre and with the same radius, draw arcs such that they intersect each other at point H.
JointHCsuch that ZHCD = ZHCE =90°.
H 7~
F G
A D C E B
Step6 : Now markapointlonperpendicular HCsuchthatIC=4cm.
A1
H7~
4 cm
F G
A D C E B
Step7 : Againconstructarightangle atlaswedid earlier.
K
. L :
4 /{ /\ >
H7[S
4 cm
F G
A D C E B
Step8 : Since ZJIC=ZBCI=90°. (Corresponding angles)

So, lJis parallel to AB at a distance of 4 cm away from AB.

‘ Exercise @

Draw a line segment measuring 6.5 cm and bisectit. Do not forget to write the steps of construction.
Draw the following angles using protractor and bisect it using compasses :
(a)84° (b)64° (c)120° (d)78°

3. Drawaline perpendiculartoaline segment AB measuring 4.7 cm from a point notlying oniit.
Draw the following angles using protractor. Also construct equal angles of each using compass :
(a)72° (b) 85° (c)115° (d)47°
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5. Drawaline AB paralleltoagivenline XY at a distance of 3.7cm.

6. Drawanyline AB. Mark any point Cata distance of 4.7 cm fromit. Through C, draw a line PQ parallel to AB using ruler and
compasses.

7. Take anythree non-collinear points P, Q and R, and draw DPQR. Through each vertex, draw a line parallel to the opposite
side using rulerand compasses.

O Construction of Triangles

Let’s recall the components of a triangle. It has six parts— three sides and three angles. A triangle can only be
constructed if three parts, including at least one side, are given. Before starting construction of triangle one should
make a rough sketch of it mentioning its measurements.
To Construct a Triangle When Three Sides are Given (S.S.S. Triangle)
One must be very cautious before starting the construction of a triangle
with three given sides. One should first check whether the construction of :
a triangle is possible or not. For this purpose, we should add two smaller - ) :
sides and check whether the sum is greater than the third side or not. If : tnang!e should be greater tha”.
yes, then only the construction of triangle is possible, otherwise not. L the Fh[r_d-s.u.j_e_. ................. :
Example 2 : Isitpossible to construct a triangle with sides 6 cm,8cmand 13cm?
Solution : Foratriangletobeconstructed, the sum of two smaller sides should be greater than third side.

Here, 6cm+8cm>13cm

= 14cm>13cm

Hence, itis possible to construct atriangle.
Example 3 : Constructatriangles ABC which has sides AB=4.5cm,BC=4cmandCA=6cm. C
Solution . Firstcheckthe possibility of the triangle to be formed.

Here, 4.5cm+4cm>6cm

= 8.5cm>6cm

Hence, itis possible to construct a triangle.

Draw a rough sketch of the triangle with its measurement.
Steps of construction :
Stepl : DrawalinesegmentAB=4.5cm.

&)

7acts to Know

O The sum of two sides of a given:

6 cm 4 cm

A 4.5 cm B

A 4.5cm B

Step2 : TakingAascentreandradius6cm,drawanarc measuring 6cm.

—

A 4.5 cm B

Step3 : NowtakingBasthe centre and radius measuring4 cm, draw another arc cutting the first arcat point C.

—7\c

—— A 4.5 cm B
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Step4 : JoinACandBC.
Hence, AABCistherequired triangle.

B
A 4.5 cm

Example 4 : Drawan equilateral triangle PQR measuring sides 4.7 cm.

Solution . Asthegiventriangleis equilateral, the sum of its two sides will always be greater than third side. So,
it is possible to construct the triangle. Now, draw a rough sketch of the triangle with its
measurement. R
4.7 cm 4.7 cm
P 4.7 cm Q
Steps of construction:
. P 4.7 cm Q
Step1l : DrawalinesegmentPQ=4.7cm.
)
Step2 : TakingPasthecentreandradius measuring4.7 cm, draw anarc.
P 4.7 cm Q
<
Step3 : Taking Qasthe centre and same radius draw another arc cutting the
previousarc at pointR. P 4.7 cm 0
Step4 : JoinPRandQR. R
4.7 cm 4.7 cm
p 4.7 cm Q
Thus, APQRis the required equilateral triangle. c

To Construct a Triangle When Two Sides and the Including Angles are Given (S.A.S . Triangle)

Example 5 : Constructa AABC, given that AB=3.7 cm, BC=4.5cmand B=_260°. is
D cm

Solution : Drawarough sketch of the triangle with its measurement.

60°
A 3.7 cm B
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Steps of construction:
Stepl : DrawalinesegmentAB=3.7cm. 3.7em

Step2 : AtB,draw ZABX =60 °using compasses. \Xi

3.7cm

Step3 : TakingBascentreandradius measuring4.5cm, draw an arc cutting BX at C.

\XSC;

3.7cm
Step4 : JoinAC
/X;
3.7cm

Thus, AABCisthe required triangle.
To Construct a Triangle When Two Angles and Included Sides are Given (A. S. A. Triangle)
Example 6 : Constructatriangle ABC, giventhatBC=4.2cm, /B=45°and ZC=30°.
Solution : Draw arough sketch of the triangle with its measurement.

A
45° 30°

B C
4.2 cm

Steps of construction:

B 42 C
Step1 : DrawalinesegmentBC=4.2cm. X o
<
Step2 :  AtB,draw £LCBX=45°using compasses.
/ 45°
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Step3 : AtC,draw ZBCY=30°usingacompasses. Thus, BXand CY intersect each otheratA.

X
e
Y
A
45°
30
B 4.2 cm C

Thus, AABCistherequired triangle.

o)

(

o Construct a Right-Angled Triangle Whose Two Sides are Given
Example 7 : Constructaright-angled AABCin which BC=5.2 cm, /B =90° and hypotenuse CA=7 cm.

Solution : Draw arough sketch of the triangle with its measurement.
A
7 cm
90°
5
B 5.2 cm C
Steps of construction:
Step1l : DrawalinesegmentBC=5.2cm B 52 cm C
Step2 : At B,draw £XBC=90°using compasses.
AX
7N
90°
AX
B 52cm C LA
Step3 : With C as centre and radius measuring 7 cm, draw an arc
cutting BXat point A. e
/k\xw
. B 52 cm C ‘
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Step4 : JoinAC

AX
A
7S
7 cm
/k \Yoo
B 5.2 cm C

Thus, AABCis the required right-angled triangle.

‘ Exercise @

1. Constructa AABCinwhichAB=4.2cm,BC=5.6 cmand £B=60°. Through each vertex of the triangle, draw a
line parallel to the opposite side.
2. Isitpossibleto construct atriangle with the following sides?
(a) 3cm,5cm,7cm (b) 4.6cm,5.4cm,10cm
(c) 3.6cm,6.3cm,10cm (d) 6.5cm,4.5cm,3.2cm
3. Constructthe followingtriangles:
(a) Anisoscelestriangle with equal sides measuring 4.4 cm and other side measuring 3.7 cm.
(b) Anequilateral triangle with side 6.5 cm.
(c) AABC;AB=3.6cm,BC=4.5cmandCA=5.4cm.
(d) APQR;PQ=6cm,PS=6.5cmandQR=7cm
Constructaright-angled APQR in which PQ=5.2cm, ZQ=90° and hypotenuse PR=7cm.
Constructa AABCrightangled at Band sides ABand BC measuring4 cmand 5 cmrespectively.
Constructanisoscelestriangle with base 7.2 cm and base angles 45°.
Construct aright-angled triangle PQR right angled at R, in which PQ=4.8 cmand QR = 3.7 cm. Using protractor
measure other two angles also.
8. Theperimeterofatriangle whosesidesareinratio 2:3:4is18cm. Constructthetriangle.
9. ConstructaAABCifAB=3.6cm, ZA=105°and ZB=45°.
10. Constructaright-angled triangle whose hypotenuseis 7.5cmand one of thelegsis4.2 cm long.

(l
Points to Remember * .
Bisectinga line segmentsignifies the division of aline segmentinto two equal parts.
Bisecting an angle signifies the division of a line segment into two equal parts.
Two lines are parallel if they do not meet, however far they are produced in either direction.
Construction of parallel lines is possible ifits alternate angles are equal.
Constructions of aright angled triangle is possible when its hypotenuse and a side is given.
Sum of two smaller sides of atriangle is greater than the third side.
Sum of two angles of a triangle cannot be more than 180°.
Before the construction of actual triangle, make a rough sketch of the triangle and denote the
measurements on it.
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| EXERCISE _

MULTIPLE CHOICE QUESTIONS (MCQs):
Tick (v') the correct options:
(a) Thenumberoftriangle/sthat can be constructed with anglesintheratio3:4:5is:

(i) 1 (i) 2 (iii) 3 (iv) infinite
(b) Sum of two angles of the given triangle should not be more than :
(i) 60° (i) 90° (iii) 180° (iv) 360°
(c) The case in which the construction of the triangle in not possible :
(i) 3cm,4cm,5cm (i) 4cm,6cm,9cm
(iii) 2.5cm, 8.5cm, 3.5cm (iv) 12cm, 16 cm, 20 cm
(d) Aline segment measuring 10.5 cm is bisected equally into three parts. The measure of each segment
will be :
(i) 3.5cm (i) 5.25cm (iii) 21 cm (iv) 31.5cm
(e) Construction of a triangle is not possible when :
(i) ZA=90°, £B=45°, Z/C=45° (i) £ZA=60°, £B=60°, ZC=60°
(i) £A=120°, /B =45°, /C=15° (iv) LA=47°, /B =60°, LC=285°
(f)  With theohelp of ruler and compasses the angles which cannot be constructed is :
(i) 67% (i) 37 % (iii) 55° (iv) 105°
(g) Construction of a right-angled triangle is possible when :
(i) onesideis given. (i) hypotenuse is given.
(iii) hypotenuse and a side is given. (iv) one angle is given.
(h) We can draw ZABC =37.50° and its bisector using :
(i) compasses (ii) protractor
(iii) both compasses and protractor (iv) none of these

(i)  When two lines are perpendicular to the same line, then the lines are :

(i) parallel to each other. (i) perpendicular to each other.

(iii) intersecting each other. (iv) coinciding with each other.
(j)  Numbers of perpendiculars can be drawn from a point on the line :

(i1 (i) 2 (iii) 4 (iv) infinite
Construct the following line segments and bisect it :
(i) 7.2cm (i) 6.7cm (iii) 4.5cm

Draw ZPQR =45° such that PQ =4.2 cm and QR =5 cm. Through P, draw a line parallel to PQ, and through R
draw aline parallel to PQ, intersecting each other atS. Measure PSand SR.
Construct the following angles using compasses and bisect it :

(i) 45° (i) 75° (iii) 120° (iv) 135°
Draw the following angles using protractor and construct same angles of each using compasses:
(i) 50° (i) 75° (iii) 110° (iv) 25°

Draw aline PQ paralleltoagivenline RS atadistance of 5 cm.
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draw aline parallel to opposite side.

themis 60°.

Construct a triangle ABCin which AB=5cm, BC=6.5cmand CA=7.2 cm. Through each vertex of the triangle,

Construct anisosceles triangle ABC in which the lengths of each of its equal sides is 5.5 cm and angle between

Construct a right-angled triangle whose hypotenuseis 7.5 cm long and one of the legsis 5.5 cm.

10. Constructanisoscelesright-angled triangle PQR where Z/PQR=90°and QR=4.8cm.
11. Checkout the possibility of a triangle to be constructed with the following measurements:

(i)

AABC; Z/B=105°, ZC=80°,BC=5cm
(i) APQR;PQ=7cm,QR=4cm,PR=3cm
(i) ALMN; ZL=50°, /M=70°, /N =60°
(iv) AABC; ZABC=75°,AB=4cm,BC=6cm

12. Constructanisosceles AABCwhose perimeteris 16 cmanditsunequal sideis5cm.

13. ConstructaAPQRif ZPQR=30°, Z/PRQ=45°andQR=6.7cm.

. Thethreeangles of atriangleareintheratio1l:36:8. Whatisthe measure of each angle?
. BPandCP are angle bisectors. If ZA=76°, find the measure of Z/BPC.

A

B C

3. Susmita’s front door is 40 cm wide and 42 cm tall. She purchased a circular table is 96 cm in diameter. Will
thetable pass through the front door? Explain your answer.

- Lab
Activity

Procedure :

Objective . To verify that a triangle can only be constructed if the sum of lengths
of two smaller sidesis greater than the third side.

Materials Required . White sheet of paper, ruler, pencil, eraser, match box.

Step 1: Drawastraightline XY on the white sheet.

X

Step 2: Mark a point A on it.

<

<V

>

X A

»

Y

Step 3: Take six matchsticks and glue them along the line starting from ‘A’. Mark the end of sixth matchstick
as point B an line XY.
¢ ——P—O—OP—O—@ )

Step 4: (i)

&

X A B

Y

Take 2 matchsticks and try to make a triangle by taking 1 matchstick from A and other from

B. We get the figure like this.
) [

< =0 @——0 ® o o —)

X A B
Here, 1 + 1 =2 < 6 (Number of matchsticks in AB)

X

Y

A
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So, triangle is not formed.

(ii) Take 3 matchsticks and try to form triangle. We get the figure like this.

—y——e @
+——O—@ O O—@0—0 —»
X A B Y

Here,2+1=3<6
So, triangle is not formed.

(iii) Take four matchsticks and try to form a triangle, we get the figure like this .
Here,2+2=4<6

=" o—@—
< —® o —© ® ® *—>
X A B Y

So, triangle is not formed.
(iv) Take five matchsticks and try to form a triangle, we get the figure like this.

s —— —— ] O
<t e e e o o o
X A B Y

Here,3+2=5<6
So, triangle is not formed.

—y—Aey—Ae) P
—————0—@ O——0@—0—0 )
X A B Y
Here,3+3=6=6

So, we get a straight line, not a triangle.

(vi) Take seven matchsticks and try to form a triangle, we get the figure like this.

C

—@ o O

Here,4+3=7>6
So, a triangle can be formed.

Hence, it is verified that a triangle is formed only if the sum of its two sides is greater than

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
|
: (v) Take six matchsticks and try to form a triangle, we get the figure like this.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
. the third side. 3
|
|
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Symmetry

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.

=RNON

Bulilding Circle Flower Rhombus
. Gf
— S
-~ 272
=
N Se

T-Shape Pattern 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 shown
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.

O Line Symmetry

We observed the examples of line symmetry in the previous section. We had stated that if the figure is folded along
aparticular line (axis), it divides the entire figure into two exactly equal halves. This is the concept of line symmetry.
We shall define it as follows.

“Afigure 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 symmetry.”

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 axisis called symmetry figure.”

;Z&lcts’ to Know

o) The line of symmetry and axis of symmetry are the same. -
O Theline of symmetry can be horizontal, vertical or slant. -




Look at the following pictures. They all show symmetry along at least one line of symmetry: mobile, kite, red
crossand triangle:

I
|
D
i (Ji)
I I
I I
[ I D N D bk el Fe—— == -—=- 1
I I I
I I I
; | |
() () I I
em) : ;
i i i i
I I I I
I I I
Mobile Kite Red Cross Triangle

O Afigurethatis symmetrical about a straight line is a mirrorimage of its own self.

O Asymmetrical Figures

We do not always come across nice and symmetrical figures in our everyday life. Look at the following figures.

J o—m < O

Seven Figure Design

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.

)

facts to Know

0 Figures with straight lines are not the only ones that can be symmetrlc Even curved flgures can also be

symmetrlc Look atthese flgu res. ' I
(e)

?acts' to Know

0 If only one-half part of a symmetricfigure has been given, we can make the other half part easily.
O Thenumber of lines of symmetry of a parellelogram s zero.




O Lines of Symmetry for Regular Polygons

A polygonisaclosed figure it has several line segments. A triangle is a polygon that has the least numb/gr of sides. A
polygonisregularifallits sidesare of equal length and allits angles are equal. !
Look at the figure here. AABC is an equilateral triangle. Each one of its angles is 60°. So, it
is a regular polygon of three sides (because all of its sides are of equal length). Its line of
symmetry has been shown by the dotted line.
Now, look at the following figure. It shows a square, which is a polygon with four sides. It
is a regular square (because the length of its sides is equal). Further, all of its angles are
90° each. Its dlagonalarethe perpendicular bisections of each other.
. . 7 Its four lines of symmetry have been shown in the figure. They also mclude its two
! I diagonals.
) i ~ 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. !

i N Thus, we conduce that the number of lines of symmetry of
’ i \\‘%x aregularpolygonis equal to the total number of its sides.
. : > In each one of these cases, we can conclude that if a mirror
is prosed along a line if symmetry of any other portion will be its refection. So, the
concept of symmetry is related to mirror reflection. A mirror line helps us understand
andimagine the concept of line of symmetry.

60

C

Look at this figure, in this figure, the dotted line is a mirror line.

Here, the dotted lineis NOT a mirror line.

Some Figures and their Lines of Symmetry

The number of lines of symmetry have been given in parentheses.

Isosceles triangle Circle Square Rectangle

R

(1) (Infinite) L 5 )

Pentagon Hexagon Kite Chain of rings

X0

(1) (2)

210 A Gateway to Mathematics-7



Division symbol

Addition symbol

Example 1

(e)
Solution

(e)

(4)

(f)

A Gateway to Mathematics-7

Multiplication symbol

(6)

Draw the lines of symmetry in each one of the following figures.

Parallelogram

o%
5 e ¢

(0)

o N



Example 2 : Drawthelinesof symmetryineach one of the following figures.

O
(a) (b) (d) (e) (f)

Solution

! . O WO |
(a) (b) (c) (d) (e)
Example 3 :  Whichones of the following figures are symmetrical ?

-

C X [e] X
NS YL

(g) (h)

IR CEREE

Solution  : Except figures (d), (e), (f), (g) and (h), all others are symmetrical ones about at least one axis. So,
figures (a), (b), and (c) are symmetrical.

Example 4 : The objects missing in the following figures are to be provided to give symmetry to them.
Complete these figures.

[]
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Solution

(a)

Example 5 : How many lines of symmetry are there for each one of the following figures ?
(a) Parallelogram (b) Quadrilateral (c) Regular hexagon (d)Isosceles triangle

Solution : (a) Parallelogramshave noteven asingle line of symmetry.

(b) Quadrilateral do not have a single line of
symmetry. They are irregular in most cases. Note / /
that rectangles, squares and rhombuses are
1
I

special cases of quadrilaterals. So, they have lines i
of symmetry. < -

(c) Regularhexagon hassixlines of symmetry. - -

(d) Anisoscelestriangle has one line of symmetry.

y-axis
Factsito Know y
O The point A has two coordinates. The coordinate along x-axis is known as abscissa. - S > x-axis
The coordinate along y-axis is known as ordinate. They liein the xy plane. .
[ J
‘ Exercise W
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)  Equilateraltriangle (f)  Regular pentagon
(g)  Scalenetriangle (h)  TheEnglish Alphabet ‘X’ (i) Astar with six vertices
() Semi-circle (k) Kite () Isoscelestriangle
2. Provide the missing parts in the following figures to make them symmetrical.
(@ | (b) © ;
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3. Draw the lines of symmetry for the following letters of the English Alphabet ?
A B C D E H M

) T u \Y% w X Y

4. Write 'T' for True and 'F' for False for the following statements.
a) Asemi-circle has aninfinite number of lines of symmetry.
b) Theline of symmetryis different from the axis of symmetry.

(
(
(c) Thetwo halvescreated by an axis of symmetry are congruent.
(d) Theshapeofheartis symmetrical about only one axis.

(

A

e) TheletterZisnotsymmetrical aboutany axis.

O 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 atthe figure shown here.
encil

IiMirror

Reflection of pencil in Mirror

A
The pencil shown here is exactly equal, in terms of shape and size,

to its 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 respect to a line of symmetry.
Look at this figure. Now, you will be able to find out a point on the : A

other side of line of reflection using the same principle. (i) Point Reflection (about x-axis)

L Axis of Reflection

I
<+
I
I
I
I
I
I
|
T
I
I
I
I
I
I
-+

Here, Ais areal object (like pencil). The pointA'isareflected image of the object A.

Look at this figure. We can use the same principle to get the reflection of a line segment AB, along an axis of reflection.

B' |—Axis of Reflection

A
(ii) Line segment reflection (about x-axis) \
B
Al
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Look at this figure now. We can use the same principle to make the reflection of a triangle, ABC.
A

]
1
]
]
1
1
i
5 —AXxis of Reflection
:
A

(iii) Triangle Reflection (about x-axis)

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.

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 us the three cases of reflection about the vertical axis.

A' A A

(i) (ii) (iii)

Vertical reflection of point line segment and triangle about vertical axis (y—axis)

O 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) B'(-5,5) 1 B(5,5)
orvertical axis (y-axis), we can do so on the graph paper.

Use a graph paper. Draw (x-axis) and (y-axis) on it. Label its NE24) | A2A)

grades(0,1,2,3, ...... ) on x-axis. Label its grades (0, 1, 2, 3,
...... ) on y- axis. Do the same on the negative sides of both
axis. Now, plot the following figure about the y-axis (as has C(-21)
been shown). Draw the reflection of the figure as well. H——t

Note that all values of abscissa (points on the x-axis) have
changed to negative values. The values of ordinates 4
remain the same. The AA'B'C' is a mirror image or —+
reflection of AABC. T

Now, let us see the reflection of AABC about the horizontal
axis or x-axis.

YI
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C(3,4) B(8,4)

T T T L T T T T |0 T T T T T | } T T } X
C'(3,-4) B'(8,-4)

Yl

Here, we can see that the abscissa do not change in terms of sign. They remain the same. The values of ordinates

arechanged. AA'B'C'isamirrorimage of AABCwhen the reflection is about the horizontal axis (x-axis).

O Laws of Reflection

1.
2.
3.

Every point on the axis of reflection remains unchanged upon reflection.
The shape and size of geometrical figure do not change.

Ifalineis parallel or perpendicular to the axis of reflection, its image will also be parallel or perpendicular to the
axis of reflection.

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 itis facing LHS, it seems to be facing RHS 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.

Y-axis
Solution : +
1 © -D,(87)
1 F—————+—+—— X-axis
°D,(-8,-7) T+ “D(8,-7)
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Example 7 : Drawapointx (6, 3) on agraph 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 | {7 ¢

the coordinates of x, andy, without plotting them 7 P ] D G °
Solution . See the graph paper and the reflection of x as x, and

Y-

The coordinates of x, are (6, — 3).

The coordinatesofy,are(-6,3). [ R B ¢

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).

Example 8 :  Find outthe coordinates of AABC where A <> (1,-2), B <> (8,-3) and C <> (4,-7) and the axis
of reflection is the x-axis.
Solution : Y
C’(4,7)
T B’(8, 3)
[ w2
X -+ttt X
1A, -2)
I (s, -3)
T C(4,-7)

The reflection of AABC is AA'B'C'.

The coordinates of its vertices are as follows :
A'-(1,2)

B'-<> (8, 3)

C-<(4,7)
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‘ Exercise W

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 and making this figure symmetrical along the

X-axis.
3. Assuming that reflectionis taking place along the Y—axi%. Make this figure symmetrical along the Y-axis
X
Y
4. 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.

(d)
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R B
Let us rotate the parallelogram about the point O, which is the
point of intersection of its diagonals. When we do so, we find
that it rotates evenly about point O. Hence, we can state that o
the parallelogram ABCD is symmetrical about point O.
When we go deeper, we find that the point O bisects all line
segments that pass through it. So, AO = OC, BO = 0D, PO = 0Q . $ 5 L

andRO=0Sandsoon.
Here, Ois called point of symmetry.

The size and shape of geometrical figure remains unchanged, ifitis 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
uniform mannerinthe space. So, let us draw a diagram to understand this movement.

S R Q P S
90° | 90°
P R QR P SP R
90° | 90°
Q ~__ — p — g ~—_ R — Q
1 1 3

1 th turn End turn 2 th turn 1 Complete turn

With each quarter turn, the single blade moves ahead by an angle of 90°. 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.

N @)
: C ?actg to Know

O  Whenanobjectisrotated about a fixed point, every point on the object rotates through the same angle relative
to the fixed point.

O 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

o

x<180° Further, the quotient of 368
X
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Let us take up afew examples:

360°
(a) Rotational orderof square = 900 =4
360°
(b) Rotational order of triangle = 120° =3 /_\

360°
(c) Rotational order of parallelogram 180° =2 D

360°
180°

360°

(e) Rotational order of letter N =2
180°

1
1
N

(d) Rotational order of hexagon

(f) Rotational order of letter Z 360
- 180°

1
1
N

O Rotation of a Point

If a pointis rotated about a centre, its distance from the centre of rotation
remains unchanged. Look at the graph shown here. The point A (7, 7) 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.
Note that anti-clockwise movement of this point about centre O is also L 1) LA
possible.

-
By <ok

O Onecomplete turn of an object about the point of rotation covers 360°.
1
So, Zth turn=90°.

A(7,7)

o)

A'(7,7)

TN NN T N N | |o

O  Asalready stated, this movement can be in clockwise and anti-clockwise
directions. When Areaches A'it has covered an angle of 90°. ]

O Rotation of Line Segment nail

string gne
Consider a piece of plastic in the rectangle shape for this activity. Original Position D 9(')_ D
Now 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
10inches. That depends on the size of table top you have. ]

-
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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 for triangles, pencils and polygons.

Facts to Know

o If you rotate a figure through -

. 90° in the clockwise direction,
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:
of 270° in the anti-clockwise:

O Laws of Rotation of Line Segements

1. Thesizeandshape of therotating figure do not change.

4. Ifthefigureisasolid object, itisinverted uponturning by an angle of 180°:
: direction.

Example 9 :  Write the centre of rotation, angle of rotation, direction of rotation and order of rotation
for the following figures.

(a)

(b)

(c)

(d)

C B A D
A
A
(e) P ¢ B
¢ A D C
B
B A D C B
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(f) N N N N

o)

Sfacts to Know

O  Whenthedirection of rotation has not been mentioned in the question, assume that the figure is rotatingin the
anti-clockwise direction.

O Rotational orderororder of rotation are the same concept.

Solution

(a) The letter S has the centre of rotation as shown here.

(Centre of
Rotation)

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).

S

(iii)

The direction of rotation is clockwise.

Order of Rotation = 360°
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 toiits original state).

360°
120°

So, order of rotation forS =

g
222
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(b) Thecentre of rotation for this figure has been shown ahead.

If this figure rotates by an angle of 72°, then it comes to a state in which it looks like the original figure.

Hence, We have

Angle of rotation = 72°

Direction of rotation = clockwise <

0
Order of rotation - 360
X
Hence, X = 72°
. 360°

= Order of rotation = Sy = 5

@
: C ?actg to Know

O If we rotate a figure by 180°, 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.

- O Acircleis apolygon with an infinite number of sides. :
................................................................................................ e

(c) The centre of rotation of thisfigureis O, which has been shown below.

Itis clear fromthe figure that point Ahas moved ahead by anangle of 90°. /\
So, all other points are also moving ahead by an angle of 90° each. The figure ° © ’
remains the same when the angle of rotation is 90°. The direction of rotation is Kj
clockwise. C

360°
Order of rotation =

x =90°
360°

= Order of rotation= gge = 4

(d) The centre of rotation of this figure is OA which has been shown in the figure given here.

1207\120 Centre of rotation

120°

C B
It is clear that this figure is moving ahead by an angle of 120° with each step.

The direction of rotation is clockwise.

Order of rotation = 360
X

Here, x=120°

= Order of rotation = 360 = 3
120°
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(e)

(f)

The centre of rotation of this figure is O, which has been shown in the figure

given here.

. . . . . . Cent f rotati
It is clear from the set of given figure that the figure is rotating by an angle of Q {Gentre ofrotation)

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.

Order of rotation = 360°
X
Where % - 90°
. 360°

= Order of rotation = s0r = 4

The centre of rotation of this figure has bean shown as point O in the figure given here.

Centre of Rotation

(@]

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.

Example 10 : Discussthe rotational symmetry of an equilateral triangle.
Solution :  Lookatthefigure shown here. It shows an equilateral triangle APQR.
Q
120° 120° 120°
— 0 — 0 — 0
Q R P Q R P Q R

g
224

e/
|\

Itis clearthat APQRis rotatingin 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 shown in 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.
Butitassumesthe shape of the original state by turning through an angle of 120°.

Order of rotation = 360°
X
Where, X = angleturned pertime of rotation
= 120°
_ 360°
Order of rotation = 120° = 3
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Example 11 :  Give the tabular format of line symmetry, number of lines of symmetry, rotational symmetry
and order of rotational a symmetry of the following letters of the English Alphabet.

S 0] N H C E
Solution :  Thedataisasfollows.
Alphabet Linesymmetry No.oflines Rotational Order of Rotational
of symmetry  Symmetry Symmetry

S No 0 Yes 2

(0] Yes 2 Yes 2

N No 0 Yes 2

H Yes 2 Yes 2

C Yes 1 No 0

E Yes 1 No 0
Example 12 : (a) Isthereanysymmetryforasemicircle?

(b) Doesasemicircle have rotational symmetry?

Solution : (a) The semicircle has symmetry about the right bisector
of its 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
congruentto 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

oo

90° 90° 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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‘ Exercise W

1. Give the centre of rotation of isosceles rectangle, circle, square, rhombus, equilateral triangle, regular
pentagon and regular hexagon.

2. Whatisthe order of rotational symmetry of a ceiling fan with :

(a) 3blades (b) 4blades (c) 2blades
3. Nametheshapes of the figures that have rotational symmetry and whose angle of rotation are as follows.
(a) 45° (b) 60° (c) 90° (d) 120°

4.  Aline segment has coordinates A (4, 10) and B (0, 0). Rotate AB by 90° in the clockwise direction about the
originand find the coordinates of theimage (A' B') of AB.

5. Find the coordinate of the images of the following points when they are rotated about the origin by 90° in
the anti-clockwise direction.

(a) P<>(=2,3) (b) Qe (-5, —4) (c) Re(4,2) (d) S<»(5,-3)
6. 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) P> (-2,3) (b) Q<> (-5,-4) (c) Re(2,4) (d) S«<>(4,-6)
7. Plotaquadrilateral with points as follows:

A< (-6,5)

B«>(8,4)

Ce(7,-6)

D« (-8,-4)

Plotitsimageifitis rotated by an angle of 180° in the anti-clockwise direction.

-
Points to Remember\‘ «

igures can be symmetrical or asymmetrical.
I b trical trical

o 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 other in terms of shape and size.

®,
o

The axis of symmetryisthe line around which figure shows line symmetry.

Afigure that shows line symmetry about at least one line or axis is called Symmetrical figure.

Curved figures canalso be symmetric, besides straight lines and line sketches.

The total number of lines of symmetry of a regular polygonis 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.

0,
DX

®,
o

0,
DX

®,
o

®,
DX

oo Afigure is symmetrical about a point if that point bisects all line segments of the figure. That can be drawninit. A
figure may not be symmetrical about any axis but it may be symmetrical about a point.
o Rotation of a point around a fixed centre does not change the distance between the point and that centre.
oo When afigure like rectangle is rotated about a fixed point, it gets inverted upon rotating by an angle of 180°.
2 Four laws of rotation govern the rotation of line segments around a fixed point.
o
o Rotational order = ,Where x<180°
X
& When an object rotates, its size and shape remain unchanged.
—
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| EXERCISE _

1. MULTIPLE CHOICE QUESTIONS (MCQs):
Tick (V') the correct options :
(a) The reflection of point P <> (3, —8) along y-axis is

(i) P'«<>(-3,-8) (i) P'«<>(-3,8)
(iii) P'<> (3, 8) (iv) P'<> (8, 3)
(b) The rotational order of a regular octagon is
(i) two (ii) four
(iii) six (iv) eight
(c) A parallelogram has
(i)  No point of rotation (if) One axis of rotation
(iii) One point of rotation (iv) None of these
(d) An equilateral triangle, if rotated by an angle of 180° will become a/an
(i) rhombus (ii) isosceles triangle
(iii) scalene triangle (iv) none of these
(e) If a small scale is rotated about the point (0, 0) on a graph paper, after covering an angle of 180°, it will
(i) remain as such (i) getinverted
(iii) become a square (iv) become a point object
(f) The orientation of a figure is reversed upon
(i) drawing (ii) rotating
(iii) reflection (iv) deletion

(g) The number of lines of symmetry for a rectangle is
(i) 4 (i) 3
(iii) 1 (iv) 2
(h) The number of lines of symmetry in a circle is
(i) 1 (i) 2
(iii) 3 (iv) None of these
2. Draw all lines of symmetry for the following.

v w X Y M U B A T

3. Draw the reflections of the following figures along the dotted lines.
]

s 7~

A Gateway to Mathematics-7 227




4. Find the coordinates of the images of the following points when they are rotated as has been described.

(a) P<«> (-7, 6); clockwise 90° (d) A<>(7,21); anti-clockwise 180°
(b) T<> (-18,-12); anti-clockwise 180° (e) B<>(0,-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)
(c) Pe>(-7,2) (f) Y« (0,11)

6. Write T for true and F for False for the following statements.
(a) The rotational order of a parallelogram is zero.
(b) If a triangle is reflected along y-axis, the abscissae of its points would get opposite signs.
(c) 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).
(f)  The point x (-6, —3) has bean rotated by an angle of 180°. Hence, its reflection is x' (6, 3).
(g) The total number of lines of symmetry of a regular polygon is equal to the number of its sides.
(h) Rotation of a figure around a point changes the shape and size of such a figure.

(i) Rotational order = 360° , Where x < 180°

X
(j) If, 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.

(a) straight line (b) line segment
(c) kite (d) inverted heart
(e) rhombus (f) the letter, )

Make 3 copies of the shape alongside. Shade triangles in such a way as to create shapes with:

H .

(0 (@) 1 line of symmetry
il

S

(b) 2 lines of symmetry
(c)  Rotation symmetry of order 2
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//// £ab
[ [
,’ﬂctIVlty Objective : To make designs with rotating shapes
/

Materials Required : Chart papers, a pair of scissors, sketch pens, fevicol

Procedure :
Step 1. Draw arectangle and make a shape as shown :

Step 2.  Cut out the shape as shown. Make 10 identical shapes :

Step 3. Take another chart paper and mark a dot. Place one cutout shape on the
dots as sown :

Step 4. Rotate the shapes to a new position and paste it, keeping the same point
of the shape on the dot as shown :

Step 5. Continue rotating and pasting the shapes until you complete the circle.

Step 6. Colour the design, and make it more attractive.

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
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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, football, 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 |
Line segment Straight line
One-dimensional figures

Now, we can have a look at the two-dimensional figures.

Triangle Square Rectangle
Pentagon Hexagon Circle

Two-dimensional figures

Finally, we can have a look at the three-dimensional figures.

Cone Sphere Triangular Pyramid

Cube Square Pyramid Rectangular Cuboid
Three-dimensional (solid) figures

230

Quadrilateral

Oval

Cylinder

Prism
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One-dimensional figureis a simplefigure.

Two-dimensional figureis a 2-D figure.

Three-dimensional figure is a 3-D figure.

Inthis chapter, we shall discuss 3-D figures and their representation in terms of 2-D figures.

O Definitions Regarding Solid Objects Vertex

Look at this figure. Itisa cube. Let us discuss its various features. Face

Edge

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. lthastwelve edges. An edge is formed when two adjacent surfaces of a solid intersect.

3. lthassixsquare-shaped faces. A plane surface enclosed by an edge or edges is called face.

4. lthaseightvertices. Avertexisapoint where three surfaces meet. Avertex of asolid can also be called corner.
We have done this exercise for the cube. We can find out these properties for other solids as well. Read the table
thatfollows:

Solid Prism Square pyramid| Cuboid Triangular pyramid
Edges 9 8 12 6

Faces 5 5 6 4
Vertices 6 5 8 4

- The 3-D shapes whose faces are polygons are called Polyhedrons. Example : cube, cuboid etc. The faces can be
. triangle, 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 :

~ = Circular face Vertex Curved surface
—
Curved
Curved | surface
surface
A .
<> Circular face Curved
Edges Soh
Cylinder Cone phere
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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 1

For any polyhedron (with straight surfaces), we have:
F—E+V=2,
where, F = no. of faces of polyhedron

E = no.of edges of polyhedron

V = no. of vertices of polyhedron

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, let us represent it on a sheet of paperina2-Dformat.
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 X
vertices too. :
(i) With PQasabase, draw a parallelogram PQXW. You can use any acute or obtuse angle. But P Q
itcannot be arightangle. The sides of the parallelogram are also equal, i.e., 6 cm each. :
(iii) From W and X, draw dotted vertical lines. Thus, draw WZ=6cm and XY=6 cm. 'y
(iv) JoinZwithY, RwithYandSwithZ. z 6 A

(v) Thisistherequiredcube. ItsverticesareP,Q,R,S, X,Y,Z, W.
(vi) Ithas6faces, 8 verticesand 12 edges. Each one of its edgesis 6 cm long.
Now, let us draw a cuboid on a sheet of paperinthe same manner. Look at the figure shown here.
Take the following steps :
P q (i) Draw arectangle WXYZ on the plane sheet of paper, so that ZY = WX =8 cm,
' : XQ=WP=6cmandWZ=XY=4cm.

S 6 R

z X
W 4em : (i) With WX asthe base, draw a parallelogram WXQP, so that WX=PQ = 8 cm
S.: iR and XQ =WP =6 cm. You need not make a specific angle, it can be an acute or
................. oo obtuse angle. It cannot be aright angle in any case (because parallelograms do
z 8cm Y not haverightangles).

(iii) FromPandQ, draw dotted verticalllines. Thus, draw PS=4cmand QR=4cm.
(iv) JoinZwithS,YwithRandSwithR.
(v) Thisistherequired cuboid. Itsverticesare: W, X,Y,Z,P,Q, R, S.
(vi) Ithas6faces, 8 verticesand 12 edges. Itslength is 8 cm, breadthis 6 cm and heightis 4 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.
Fromthese two examples, itis clear that 3-D objects can be drawn on plane surfaces, in a 2-D format.
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The following points can be noted in this context :
1. Theimageson planesurfaces (forall 3-D objects) are distorted.

2. Theangles between various edges may be 90° in some 3-D objects but on paper (in a 2-D format), there may be

oblique anglestorepresent90°.

3. Allfaces of the 3-D object are not visible. It is obvious because the sketch on a plane surface cannot show more

thantwo dimensions.

4. Allthe 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.

O 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 punter. 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 length5cm x4 cm x3cm
on the dotted paper.

Let us draw a cylinder on the dotted sheet of paper. The height of cylinder is
6 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 onthe 2-D (dotted) sheet.

The sketch of a solid in which measurements are the same as the original ones
(in 3-D) is called Isometric Sketch. The 2-D isometric sketches are exactly same
asthe 3-Dsolids buttheyare in 2-D format.

O Showing 3-D Objects in 2-D (Squared Paper)

® © 06 0 0630 0 0 0 0 0 O

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 computerlab 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, letusdraw a cube of side 3 units on the squared paper.

We can represent 3-D shapes on plain paper, in 2-D format, in three ways:
(i)  As oblique sketches

(ii) As isometric sketches

(iii) On squared paper
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Example 1 : Describe various parts of a cuboid by making a sketch and label it neatly.
Solution : __—Vertex

Face — ||
| E—
Example 2 : Givethespecifications 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:
No.ofedges = 8
No.offaces =5

5
Shape similartothe pyramidsis located in Giza (Egypt)

No. of vertices

Example 3 : Givetheshapes of the following objects:

(a) Football (b) Candle (c) Train (d) Wire

(e) Book (f) Dice (g) Lunchbox (h) Coin

(i) Cakeofsoap (j) Joker'shat (k) Laddu () Eraser
Solution : (a) Sphere (b) Cylinder (c) Cuboid (d) Cylinder

(e) Cuboid (f) Cube (g) Cuboid (h) disc

(i) Cuboid (j) Cone (k) Sphere () Cuboid

Example 4 : Nametheshapes of the following 3-D objects.

(a) (b) ()

(d) (e) (f)

Solution : (a) Cone (b) Cube (c) Cylinder
(d) Oval (e) Cuboid (f) Square pyramid

—
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‘ Exercise W

1. Givetheshapesofthe following 3-D objects:

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

(e) (f) () (h)

2. Drawthe shape of an object whose length is 7 m, breadth is 5 m and height is 2 m. Draw it on a squared paper.
Usethescale2m=1cm. Whatdoyousee?

3. Drawtheshape of aroom whose 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. Writethe number of vertices of the following :
(a) Sphere (b) Cylinder (c) Cube (d) Cone (e) Square Pyramid

O 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
a solid 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 Net to Show a Cube

Look atthisfigure. Itisacube. Itisa 3-D object. We have to representitin 2-D. The length of each side of this cube is
4cm.

v U
s R
w
T
P Q
Its net representation is as follows: 4cm
Back
4cm 4cm

4cm | Side |Bottom| Side |4 cm

4cm 4cm

Front

Top

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
onthesides of their edges.

Using Net to Show a Cylinder

Arightcylinder can be represented in the form of a net as follows :
2nr

S

R
h

h

P Q

It is clear that when the cylinder is cut open (from one side), its height remains the same and its circular edges
becomesstraight lines.

We can 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.

B
& S,
A2 &
.......... 6 m
<
N 6cm 6 cm
~5cm
7 cm 6 o
) (b) (0
r=7cm
€ I o | 40/;7
S 4 cm
—
.:I: 10cm
M'“\ 40,77
4cm
(d) (e) (f)
Solution
7 cm QE %6\
%)
Sem gide |5 em N S,
o e 6cm
7cm 6(,((\ 750,)7
-
8cm| Side |Bottom| Side |8cm 6 cm
8cm 8cm 2 6cm
7 cm 95\( (,;\/
5cm Sile 5cm com \)g)
7 cm ¢ 67\/
© @)
Top \;\e §
7 cm
@ (b)
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44 cm &/\=
9%
~ 4cm
10 cm g c 5 =
SN ENE
4cm
(d) E\/g“ (f
(e)
‘ Exercise W
1. The nets of the 3-D images of some objects have been shown here. Draw the 3-D object for the same.
(a) (b)
(c) (d)

2. Given below is the net of a cube. Some signs have been marked on each one of the parts of the net, which
are, infact the faces of the cube. Now, answer the following questions::

(a) What is seen at the bottom?
(b) What is seen at the front? *
(c) Which thing can you see at the top?
(d) What is located at the back?

(e) Who are the two vertically faced neighbours of M? o
(f)  Which one out of M,*, E and S is not on the vertical face?
(g) Which faces are adjacent to the one having circle (O) ?

(h) Name the face pairs of the cube.
3. Draw the nets for the following objects :

(a) A water pipe

(b)  Adice of dimensions 2 cm x 2 cm x 2 cm
(c) Abookofsize20cm x 12 cm x4 cm.
(d)

d) A copper wire of radius 14 cm and length 112 cm.

27 W
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4. Find the odd one out.

AVAVERVAN.

(a) ()

(b)

5. The sum 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.

O 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 1 of butter New face

/ .
Butter New face Piece 2 of
/ / butter

=
e

Plane of cutting

The new faces (cross-sections) are in the shape of rectangle.

Now, let us cut a solid cone in a vertical direction.

New face

l— New face

The new faces so obtained (in the case of cone) are in the shape of rectangle.
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O Visualising 3-D Objects : Creating Shadows of 3-D Solid Shapes

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.

/

Battery cell (AA)
Now, take a ball and throw light on it with the help of a torch from its left

side. What do you observe? ‘
Rectangular shadow

Torch

Ball
Circle

Itis 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.

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 objectisimportant.
3. Theshapeofobjectisequallyimportant.

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. But cross sections of these parts are circles only.
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Example 7 : Cutthroughasolidtumblerand inform about the cross-sections so obtained.
Solution : Lookatthefigure shown here. We assume thatitis a solid 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.

Quardrilateral Quardrilateral

Example 8 : Whatshadow would you get on throwing light on a cone fromiits slant side?

Solution : Ifwethrowlight onaconefromitsslantside, we get a triangle on the shade screen.

=t A

Shade screen

Example 9 : Whatwould be the shadow if a water pipe is shown light from its one end?

Solution : The shadow of the pipe would be a dark circle in the middle of the light. The dark circle is the
shadow of the pipe.

———Bulb
-
Solid
\ Hollow
N
Shade S
ade Screen @ /Dark
e
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‘ Exercise @

1. Cutacylinderacrossitslength. What are the shapes of two cross-sections so obtained?

2. Apyramid has a pentagon atits base. Its height is 18 cm. It is cut by a knife at a point 7 cm from its top, parallel
to the pentagon base. What are the shapes of the cross-sections so obtained?

3. Lightisthrown on a dice from its bottom and the shade is obtained on a shade screen above the dice. What is
the shade so obtained?

4. 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?

o~

Points to Remember ™ _

A

K3
o

One-dimensional objectsare — line, line segmentand ray etc.

» Two-dimensional objects are — square, triangle, circle, rectangle, rhombus etc.

»  Three-dimensional object are cube, cuboid, prism, pyramid, cone etc.

< Thecornersof asolid object are called vertices. Its line segments, formed due to faces, are called edges. Its faces are
the surfacesthatare presentonall of its sides.

< A3-Dobjectcanbedraw — asa2-D figure in there ways — (a) as an oblique sketch (b) as anisometricimage (c) ona
squared paper.

< Thedimensions of a 3-D object on anisometric sheet of paper are exactly equal to its original dimensions.

< Solid curvilinear objects have curved surface, curved edge, curved face and circular face. Not all of them may be
presentinthem.

<+ We can use 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 create shadows of 3-D objects.

< Thetype and size of shadow depend upon which side of the 3-D object we are throwing light from. The shape of the
objectis also equally important.

< Forsolids, the Euler's Formulais F+V—E =2, where F =number of faces, V= number of vertices and E =is number of

o,
X3

o,
Q

edges.
M
1. MULTIPLE CHOICE QUESTIONS (MCQs) :
Tick (v') the correct options.
(a) Wecannotgetthe 2-Dimage of the following on a sheet of paper.
(i) cube (i)  cone
(iii)  pyramid (iv) circle
(b) Iflightisthrown onarectangular block fromthe top, the shade at the bottom would be a
(i)  circle (i) square
(iii)  prism (iv) noneofthese
.
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(c) Thedimensionsofa3-Dobjectonanisometric paperare the same asthe ones
(i)  onasquared paper (i) ofthe3-Dobjectitself
(iii) oftheplainsheet of paper (iv) ofanother3-Dobject

(d) Theshadow ofaballisalwaysa

(i) circle | (ii) square L

(iii)  pyramid ~ (iv) straightline -
(e) TheEuler'sformulais

() V-E+F=6 | (i) V+F-E=4 .

(i) V-F-E=2 | (iv) V+F-E=2 Ld
(f)  The3-Dshapes, whose faces are polygons, are called

(i) polyholes (i) polycites .

(iii)  polyhedrons | (iv) tetrahedrons

(g) Ifarectangularroomis cutinto exactly two equal haves, its cross-section would be
(i)  circles (i) rectangles
(iii) cones (iv) areas
(h)  Acircular prismhasno
(i) edge (ii)  vertex
(iii) base (iv) noneofthese
(i) Atriangular pyramidisalso called
(i) polyhedron (i) tetrahedron w

(iii)  pyramid ~ (iv) 3-Dshape -

2.  Name the vertices, faces and edges of the following figures. Then, check whether Euler's formula is
applicable tothem.

N L
A B N
- Q
D S, C S
Y
S 5 e
(a) R
(b) (©) T
3. Drawthe netsforthe following.
(a) (b) (c)
- .
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4,

(@ (e)

What shadows would emerge if light is thrown on the following 3-D shapes? The direction of light has been
shown.

(a) (b)

Look atthe net of a cube. Then answer the following questions:

Which ones of the faces are not exactly opposite to each other?

(i) 5and2 . (i) 4andb6

(i) 6and1 ~ (iv) 3and4
Which faceis notadjacentto 6?

(i) 1 (i) s

(iii) 3 (iv) 2

Ifface 1is put onthe RHS of face 4, which face would face in that case?
(i) 5 i) 2

(i) 6 ~(iv) noneofthese
Which faceis exactly opposite toface 2 ?

(i) 4 () 3

(i) 1 __J(iv) 5
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6. Matchthe shadow with their 3-D objects if the light is thrown from the top :

ColumnA ColumnB

(a) A (i) volleyball

(b)

(i) tetrahedron

(c)

(iii) cone

(d)

(iv) cube

7. Match the nets with solids:

ColumnA ColumnB

() o d o

AN |
(©) B (i) <>O
(d) é

8. Using a paper of 16 cm x 12 cm, how many cylinders can be made ? What can be the height of these
cylinders?
(a) Whatisthedifference between oblique sketch and isometric sketch?
(b) ProvethatEuler'sformulaisapplicable to the following figure.
(c) Whatisthedifference between the circular face and curved surface of aright cylinder?
(d)  Whatisthe sum of number of dots on any two opposite faces of a dice?
(e) Canwe have morethanone netfora3-Dobject? Give examples.
10. Write T for True and F for False for the following statements :
a) Allfacesofaprismaretriangles.
b) Thehorizontal cross-section of aconeisacircle.
c) Atriangular pyramid has five vertices.

e

(

(

(c)

(d) Ifwecutthroughacuboid, we get two cross-sections, both being rectangles.
(e) Theisometricsketches of a3-D object have the same dimensions as the object.
(

f)  Anice-creamconeisatype of prism.

>
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g) Therecanbemorethanonenetfora3-Dobject.

(

(h)  Acuboid has 6facesand 8 vertices.

(i) Wecannotdraw 2-D sketches on asquared paper.
(

j)  Abirthdaycapisahollow cone.

H If 3 cubes of dimensions 2 cm by 2 cm by 2 cm are placed side by side, what would be the
@) dimensions of the resulting cuboid? Represent it with the help of
i
S

(i) oblique sketch (ii) Isometric sketch

Identifying 3D shapes
Objective ¢ Toidentify 3D shapesthrough verbal reasonings
Materials Required :  Paper, pencil, ruler
Preparation :  Studentsplayin pairs.

Step1l- Let Student A observe all the solids studied and select one of the solids. Write the name of that solidon a
piece of paper andfold it up. Student B should not be told what A has selected.

Step2-— Keep thisfolded piece of paperat the centre.
Step3- Student B now asks suitable questions of student Ain ordertofind out the solid selected by A.
Step4-— Student Awillanswer B's questions onlyin 'yes' or 'no'.

of the solid by asking the least number of questions.

Step6-— When B succeeds in getting the name of the solid, the roles of A and B are reversed and the game
continues.
Example After student A has selected a solid, Student B could ask the Record the activity -

following questions:

(a) Does the object have any curved surface? Cube
Ans: No — Cone
(That meansitis notacone orcylinder.) Cylinder

(b) Does it have 6 equal faces? Cuboid

Ans: Yes
Copy this table in your note book or

on a chart paper and play the game

]
I
|
|
I
|
|
I
|
|
I
|
|
I
|
|
I
|
|
I
|
|
I
|
|
I

Step5-— The aim of Student Bis to ask such questions so as to get 'yes' or 'no' answer. He should try to find the name :
I
|
|
I
|
|
I
|
|
I
|
|
I
|
|
I
|
|
I
|
|
I
|

Thenthe objectisacube. If the answeris 'no'itis a cuboid. [

I
|
|
I
|

So, we have reached a conclusion by asking only 2 questions. for all the solids you have studied so
far. -
3 [
—~-
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1 6” Data Handling and Probability

Data is the food of Statistics. Statistics is the branch of Mathematics in which we draw many useful facts or
inferences from data. For data to be meaningful and useful the items (of data) must be gathered or captured and
recorded in a systematic manner. Thisis called data handling.

The collection, recording and presentation of data help us to organise our experiences and draw inferences from
them. The collection and analysis of data is becoming more and more important nowadays as different people in
different sectors are dependent on this type of data handling. Let us look at some common forms of data.

Data showing monthly earning (in %) of
overtime of an employee

August ° ° ° °
September | o ° e represents ¥ 500
October ° ° ° . .

November | e

Temperatures of Delhi on any five days of March 2011
Maximum Minimum

1st March 38°C 29°C

2nd March 37°C 26°C

3rd March 28°C 26°C

4th March 30°C 29°C

5th March 32°C 28°C

Collection of Data

44

Data can beclassified into:

<& Primary data <& Secondary data

You have already studied about this data type in your previous class. Before collecting data, you should know
which type of dataisrequired ?

The data about temperatures of Delhi (as given above) on any five days of March 2011 give us only a bit of some
information. Can we getinformation about:

*  Which month of the year 2011 has maximum number of hot days?

* Onwhichdaythe minimumtemperature of the year was recorded?

Certainly, we cannot get this information using the table given above. It means that collection of data must be done
keeping in mind the specific information which we want to acquire. So, you can see that collecting relevant data or
information is veryimportant.
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Let us take another example, suppose you collect marks of 25 students of your class in a monthly test of ‘ a
Mathematics marks out of 50 in the month of August. ‘ .

45, 26, 40, 26, 25, 38, 26, 48, 45, 30, 19, 40, 30

34, 30, 45, 20, 18, 20, 15, 30, 18, 45, 38, 15
Observer the marks obtained. Can you answer in a quick response, which student got the lowest marks. How
many students got the marks between 30- 45 ? Obviously, you cannot.

You can answer these questions at afirst glance only if you organise and tabulate the data in a systematic manner. If
you put datain descending order you will get

48, 45, 45, 45, 45, 40, 40, 38, 38, 34, 30, 30, 30, 30, 26, 26, 26, 25, 20, 20, 19, 18, 18, 15, 15

By observing this data you can easily answer :

<&  Which student got the maximum (highest) marks?

<& How many students got 30 marks each ?

The data (marks of students) which is collected and put as it is without any specific arrangement is called raw or
ungrouped data. To get better understanding, this raw data is organised in either ascending order or descending
order.

In this organised data, you can observe more than one values which repeat themselves. The number of times a
particular value repeatsitselfis called its frequency.

The organised collection of data can be putin tabular form. When we put (organise) data in tabular form it is called
frequency distribution table.

Let us consider another example. Suppose the numbers of newspapers sold at alocal shop overthelast 10 days are:

22, 20, 18, 23, 20, 25, 22, 20, 18, 20

Thefrequency distribution table for this data can be shownas:

Papers sold Tally marks Frequency

18 I 2
19
20 [ 11
21
22 |l
23 |
24
25 |

R O R, N O &M O

Various types of data (that we come across in our daily life) are put in tabular form. Our school roll numbers,
progress reports, index in notebook, temperature asand many others are all putintabular forms.

B

& Representation of Data

Any collected information can be easily arranged in a frequency distribution table. This information can be putas a
visual representation in the form of Pictograph, Line graph, Bar graph, Histogram and Pie chart. Graphs are visual
representation of an organised data.

Pictograph : Data(numerical data)is representedin the form of pictures.
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‘3 " Linegraph : Dataisrepresented by lines, where different points (values) are joined by lines.

'5,6 Q Bargraph : Data is represented using rectangular bars of uniform width. The length of bar depends upon
frequency and scale choosen.

Histogram : Frequencydistributionisrepresented by joining adjacentbars.

Piechart : Data(numericaldata)isrepresentedinacircularform.

You have already studied about pictographin class VI. Let us recapitulate with the help of an example.

)

100 Ice Cream Bars

50 Ice Cream Bars

represents

In which month was the least quantity of ice cream sold?

In which month was the highest quantity of ice cream sold?

‘ Exercise W

1. Makeafrequencydistribution table for the following marks out of 40 of 25 students.
15, 35, 20, 15, 25, 30, 35, 20, 19, 25, 25, 20, 15, 38, 36, 19, 18, 20, 25, 35, 18, 19, 15, 19, 19
2. Draw a pictograph for number of absentees in a firm on weekdays.
Monday -5, Tuesday—3, Wednesday—3
Thursday — 2, Friday—6, Saturday — 5
3. Following pictograph represents the number of laptops used in an office on weekdays.

Monday E, - g
Tuesday
vy W B B W
Thursday g g;
Friday
Saturday % g represents 2 laptops
—— B
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Answer the following :

(a) How many laptops were used on Tuesday?

(b) What is the total number of laptops used for one complete week ?
(c) On which day the maximum number of laptops used ?

"”h?‘ 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.,

Sum of all observations

Mean = -
Total number of observations

Example 1: The weights (in kg) of 10 players of India Hockey team are as follows :
65, 55,75, 70,66,72,65,73,59, 60

Find the mean (arithmetic mean) of weight of these players.

Solution : Mean =

The mean of weights of 10 playersis 66 kg.
Median : Median of a group of numbers (observations) is the number (observation) in the middle (centre),
whenthe numbersare arrangedin 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 ) of
elevenkitchenitemsarearrangedin ascending order as
94,96, 98,100,110,112,115,115,117,120,123
Here, medianis 123.
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 arrangedin ascending order as
90, 95,96,97,110,110,112,112,120125

Here, medianis =122.5cm

Mode : Mode of a group of observations is the number with maximum frequency i.e., the most frequent occurring
value.

Example 2: The prices (in ) of T-shirts sold in a
shopping mall on a particular day are

asfollows: O Insome cases, Median and Mode may coincidei.e., -
330, 250, 150, 330, 150, 200, 250, 250, .. theyhavesamevalue. :
330, 250, 260, 360, 260, 200, 150, 360,
330, 150, 250, 260
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Find the mode.

Solution : We can tabulate it.
Prices (in ) 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 freque vaILf\.
-

O The data having two modes is called
Range =Highest observation —Lowest observation . Bimodal data. :

- O The data having many modes is called :
Multimodal data. :

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.

Example 3 : Therunsscored by 10 players of ateamin Delhi Ranji Cricket One Day Domestic match are as follows :
8,90, 70,72,60,40,10,5, 20, 85
Find therange.
Solution : Thelowestvalue (runs)=5
The highest value (runs) =90
Range = 90-5
= 85
Hence, range is 85

In all, we conclude that it is better to find range, mean, median and mode of data in order to get the complete
picture.

‘ 1 Exercise @

1. Popularbooksread by bookreaders of Delhiare as given below :

A

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
3. Theheights (incm)of 20 childreninagroup areas:
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, if the mean of datais 12:

15,17,6,2,1,3,6,x,10,7,3
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<3) 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) Allbarsshould be of same width

(2) Thedistance between anytwo consecutive bars should be same.

(3) Thescaleshouldbe 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 number of valuesin data.

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 on graph paper.

(2) Name horizontal line as x-axis, vertical line as y-axis and point of intersection as origin (generally denoted by O).

Y

y — axis

0] X
X — axis

You can understand it more clearly by going through the following examples.

Example 4 : Draw abar graph to represent number of students taking part in extra curricular activities held
inyourschool.

Extra Curricular Cricket Kabbadi Hockey Football
Activities (ECA)

Number of students 25 45 30 25

Solution : Before drawing the graph, fix the scale. Here, maximum value is 45, So we must mark units up to
50. Let usassume 1 unitas 10 students.

Draw two perpendicular axes. Along the X-axis, mark spaces for 4 bars equal distance apart. Write the names of
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.
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Example 5 :

Solution

252

Y- axis

50 A

Number of students

40 -

30 1

20 1

25

Cricket

Scale :
1 unit = 10 students

45
30
25

= = X—axis
s oy 3

s 3 2

G S 3

o T 3

ECA >

Draw a bar graph for daily production of Washing Machines in afactory 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

We draw two perpendicular lines OX and OY, respectively intersecting each other at the origin O as
shownin thefigure.
The maximum value is 500. So, we must mark units up to 500.
Take 1 unit =100 washing machine.

We draw bars of suitable heights and equal spacingin between them. Scalfa : ,
1 unit = 100 washing
Y- axis machine
N
. 500 + 500
450
200 L 400
i 350
300

300 +
) B 250
£
=
g 200 +
g 150
o0
o |
= ) >
s 100 + > 2 P
z  E g 7 z £ E
° R g 8 3 = < 2 &
2 2 EH B B OFE a K
z 1) > X—axis

Days of week S
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(‘?‘) 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 onthe 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 : Arestaurant 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 80 75 65 40 55
Solution 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.
Yo axis Scale :
A 1 unit =10 kg
90 + Il represents October
i Il represents November
80
75
70 A
60 -
50
E,
< 40
£ 30
g
=
o
20
10
0 X— axis
Rice Rajma dal Soyabean Arhar dal Moong dal
Items >
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l Exercise @

1. The following bar graph shows the purchase of books in four consecutive months. Answer the questions
given below:
(a) In which month was the purchase minimum?
(b) How many books were purchased in July? 600 +
(c) Which month was the purchase maximum? 500
(d) Which month shows the purchase .

500 +
400

between 300 to 400? 400 + 150

300 4

250
200 +
100 T
0

April May June July
Months

Books Purchased — >

\ 2

2. Construct a bar graph to represent the data collected about the quantities of Rice used in 5 households :

Household A B C D E

Quantities of
Rice (inkg) 50 40 25 45 35

(a) What is the range of the data?
(b) What is the median of the data?
3. Observe the graph and answer the following questions:
(a) What was the production of biscuits in the year 2005-06?
(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.

0N 4000
4000 +
1 3500
3000 +
1 2500
g 2000
2 2000 +
m
G
o —
=]
S
5
21000 T
&
0 >
Years >
—
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4. Theincome and expenditure of Amitfor 5 consecutive months are given below.

Month January February March April May
Income (in%) 7000 8000 6500 7500 8500
Expenditure (in%) 5000 4500 4000 6000 5500
Represent the data with the help of double bar graph.
#i\ A
%) probability v
Consider the following situations in our daily life. '
* Thereisnochance foryouto go to Shimla today.
*  Bytomorrow, your weight willincrease by 5 kg.
*  Youwillgoto picnicin the next hour. [ Y
*  |willearnI 5000 in the next 24 hours. v

In all the above situations, we are not sure about the happening of these events. There is always an uncertainty
associated with these situations. All these situations can be dealt with the concept of probability.

Let usunderstand it mathematically.

Sandesh and Mohanty are the captains of their cricket team. One of them tosses the coin. What is the chance that one
of the captains will win the toss? Itis 50-50. As one of them flips the coin in the air, it will land either on its head or tail.
The total number of outcomes (results) are 2, but only one outcome is possible to turn up at a time. So the

probability of gettingheadis  andthe probability of getting tail is also

Hence, probability is the chance (likelihood) of happening of an event. i.e. probability of happening an event can
be writtenas:

P =

Number of ways the event can happen

Total number of all possible outcomes

Letusrolladie. It will always show a numberonits upperfacerangingfrom0to 6. Isit possible to get 7 when a die is
rolled ? Obviously not !

Some events cannot occur at all. They are called impossible events. Probability of an impossible event is always
equaltoO.

Similarly, some events will surely happen. Such events are called sure events. Probability of sure event is always
equaltol.

Probability of an outcome always lies between 0 and 1.
o)

: (\ §7~actg to Know

O If the probability of occurence (happening) of an event is 'P' then the probability of non-occurence (non-
happening) of this eventis (1—P).

< > Experiments, Outcomes and Sample Spaces

Suppose you draw one card from well shuffled pack of 52 playing cards. You cangetany card from 52 cards.
Therefore, the act of drawing one card is an experiment and the card (showing any number) in your hand is an
outcome. Similarly, throwing a die is an experiment but getting 5is an outcome.

Sample Space (S) : Aset of all the possible outcomesin an experiment.

For example, sample space (s) ={H, T}where 'H'isthe head and 'T'is the tail that we get on tossing coin.
S={1,2,3,4,5, 6}isthe sample space of six possible outcomes on rolling a die.
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I o & fi‘
c ‘ Example 7 :  Whatwould be the probability of drawing
A Q () Onefacecard?
(i) Kingofanysuit?
Solution : A pack of playing cards consists of 52 cards. There are 4 suits—Spade, Diamond, Heart and Club.
Each suit has 13 cards. Ace is the first card. Three face cards are Jack, Queen and King. Spade and
Club are of Black suit. Diamond and Hearts are of Red suit.

(i) Thereare3facecardsineachsuitrespectively.So, theyare 12inall.

Probability of drawingonefacecard=  or
(ii) Thereare4kingsinthe packof52 cards.

Probability of drawing aking = or

. [

‘ Exercise m

1. Abagcontains2blue,3redand 7 yellow balls. Find the probability of drawing.
(a) oneredball (b) oneyellow ball (c) oneblueball
2. There are 12 marbles marked with numbers 1 to 12. Find the probability of drawing one marble marked
with number.
(@ 5 (b) 7
3. Findthe probability of the following if we draw a single card from well shuffled pack of 52 cards.
(a) aredjack (b) aqueenofanysuit
(c) aceofclub (d) acardfromdiamond suit
4. There are 4 blue marbles, 5 red marbles, 1 green marble and 2 black marbles in a bag. Suppose you select
one marble at random. Find probability that :
(a) marbleisblack
(b) marbleisblue
(c) marbleisnotgreen
5. A spinner is given here, determine the probability :
(a) getting green
(b) getting pink
(c) getting 'not red'

-

Points to Remember ™ -

A < Data handling is the process of gathering, capturing and recording the data in a systematic manner. So that it could
be meaningful and useful to us.

When datais collected and put asitis without any specific arrangement, it is called raw or ungrouped data.

The number of time a particular value repeatsitselfis called its frequency.

Data can be organised intabular form which is called frequency distribution table.

Arithmetic meanis the sum of all observations divided by total number of observations.

Medianis the middle value of a group of observations when these observations are arranged in an order.

Mode is the number (value) with maximum frequency.

Rangeis 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 more than one types of information by drawing bar graphs on the same graph.
Probability is the chance (likelihood) of happening of an event.

Sample spaceis the set of all the possible outcomesin an experiment.
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1. MULTIPLE CHOICE QUESTIONS (MCQs):

Tick (v') the correct options.
(a) Themeanof8,12,15,20,17is

() 12.4 (i) 14.4 (iii) 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) O i) 7 (iii) 3 (iv) 2

(d) The probability of an outcome always lies in between
(i) 1land2 ~ | (ii) 0and1 | (iii) 3and4 (iv) 2and4
(e) Theprobability of asure eventis

(i) 0.5 (i) O (i) 1 (iv) Allofthese

(f) Ifadiceisrolled, the probability of gettingan odd number s

(i) 1 (i) 2 ) (iii) 0.5 (iv) Noneofthese

(g) Probability ofanimpossible eventis

(i) 1 (i) 0 | (iii) 1.5 (iv) 0.5

2. Arunoday studiesfor 5 hours, 4 hours, 7 hours and 8 hours, respectively on four consecutive days. How many
hours does he study each day on an average?

3. Theappointmentsinacompany during five consecutive years were recorded as follow:
200,450, 368, 196, 256
Find the mean of appointments.
4. Followingarethe runsscored 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
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Find the mode of this data.

5. 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

studentsinthe two successive quarterly tests.

Student Mohit Neelam Kanchan Sanjay
Quarterly Test (Ist) 8 15 10 20 10
Quarterly Test (2nd) 18 10 16 15 14

Represent this information using double bar graph.
6. Onecardisdrawn fromthe pack of well shuffled 52 cards. Find the probability that :
(a) carddrawnisblackjack
(b) carddrawnshowsa prime number
(c) carddrawnisamultiple of 3

7. Choose a number at random from 1 to 5. (a) What is the probability of each outcome? (b) What is the

probability that number chooseniseven?

Six friends were deciding where to go during the coming weekend. Everyone wrote their intentions on a
slip of paper to show their choice.

| Fishing | |Boating|

|Water Park| | Cricket match| |Cinema | | HiIIside|

Write the probability of the following.
P (water park) = P (Cricket match) = P (fishing) = P (Cinema)=
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_‘ ﬂ@fIVlty Objective

To understand the concept of probability.
~ Materials Required : Twodice

Procedure :

Step1l: Taketwodiceandrollthem.

Step2: Noteitdownthe numberon boththe dice separately.

Step3: Thepossible outcomesmaybel,?2,3,4,5,6.

So, the probability of getting any outcome is

Step4: Now, rollthe die forat least ten times and record your observation foran even number and odd number.

Even Number outof10

Odd number outof10
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‘?*@ ‘ Ch-1Knowing the Numbers Answers

27 Exercise 1.1
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. ()41 (b) -3 (c) 83 (d) 27 4. (a) 16 (c) -919 (d)-1728
5. (a) 16 (b) -137 (c) 7 (d) 484
6. (a) 7oc (b) OoF (c) -14°C (d) 44°F
7. (a) 2,5,8,11 (b) 69,75,81,87
8. (a) Thefrogjumped 4 steps backward. (b) Today's temperatureis 4o cabove normal.

(c) Rahulreached atthe platform 30 mintues after the arrival of train.  (d) Start countingfrom 17 in descending order.
Exercise 1.2
1. @0 (b) 144 (c) O (d) 132 (e) -77 (f) -120
2. (a)-80 (b)-54 (c) O (d) 90 (e) 1800 (f) 1000 (g) O (h) 600
3. (a)-96 (b) 16 (c) -10 (d) 75 (e) 4 (f) -3 (h) -7 (i) 3 (j) 100
4. (a) 20 (b) -12 (c) -2 (d) -12 (e) -21 (f) 37 (h) 1 (i) -9 (j) 10
5. (a) 12 (b) 6 (c) 2 (d) 100 6. 3 7. 12 8. -
Exercise 1.3
1. (a)-20 (b)-25 (c) O (d) 26 (e)16 (f) O (h) -5,-10 (i) -8,-4 (j) -5
2. ()T (b) F (c) F (d) F (e) T (f) F
3. (a) 2540 (b) 735 (c) -25 4. (a) -8550 (b) 224 (c) 252 (d)-9100
5. (a) 1836 (b) -5015 (c) 1246 (d) -3589 6. -117 8. 164M
Revision Exercise
1. (a) (i) (b) (ii) (c) (iii) (d) (i) (e) (ii) (f) (ii)
2. (a) 143 (b) -64 (c) 90 (d) -1000 3. (a) 4 (c) O (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. 12moves 7. 5400
Ch-2 Rational Numbers
Exercise 2.1
1. 2. 4,-3,2,-7 3. (a),(b),(e) 4. Doityourself 5. (a) D — (‘) T >
02" 271 -1 o 1 20
3

d I—IDDD
(c) (d)

6. (a) (b)

(d) 8. (a)

9. (a) (b) ()

11.(a) (b)

12.(a) (b) ()

Exercise 2.2

1. (a) (b) ()
'264

L\ 4

(d)

(d)

10.

(e)

(f)

(b) (c)
(d) (e)
(b)

(d)
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2. (a) (b) (c) (d) (e) (f) ""Q
®.°

3. (a) (b) (c) (d) (e) (f) S
4. (a) (b) (c) (d) (e) (f)
5. (a) (b) (c) (d) (e) 6. 7. 8.
Exercise 2.3
1. (a) 2.6 (b)-0.28 (c) 0.024 (d) —0.175 2. (a) non-terminating (b) terminating

(c) non-terminating (d) terminating (e) 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) (c) (d) (e) (f) (8) (h)

4
5. (a) (b) (c) (d) 6. 7. x=289, y=999
8. (a) v (b) v (c) x (d) v (e) x (f) v
Revision Exercise
1. (a) (i) (b) (ii) (c) (i) (d) (iv) (e) (i) (f) (i)  (g) (i) (h) (iv)
2. (a) \_é ||:| f _|1 T t f t |1 f f 21 > (b) \_|1 T f f (|) f f f |1 >
-2 2 € } } } t } } t } } } > < } } ' } } } ' } } >

(c) ?andg -1 |:| 0 |:| 1 (d) 1 |:| 0 |:| 1
3. (a) (b) (c) (d) 4. (a) (b) (c) (d)
5. (a) (b) (c) (d) 6. (a) (b)

(c) (d) 7. (a) (b) (c) (d)
8. (a) (b) (c) (d) 1 9. (a) (b) 10. 11. 12.
13. (a) (b) (c) 14.(a) 0.4  (b) 0.857142 (c) 0.06 (d) 0.416
15. (a) (b) (c) (d) 16. (a) (b) (c) (d)
17. 18. (a) (b)
Ch-3 Fractions
Exercise 3.1
1. (a) (b) (c) 2. (a) (b) (c) 3. (a) (b) (c)
4. (a) (b) (c) 5
Exercise 3.2
1. (a) (b) (c) (d) 6 (e) (f) 2. (a) (b) (c)

(d) (e) (f) 3. (a) (b) (c) (d)

‘
A Gateway to Mathematics-7 265
;'\n




‘tg .

°

o i\

e ® g
,* “~ 4. 390

5. 6.
le ‘ Exercise 3.3
: v L () (b) (c) (d) 2. (a) (b) (c) (d)
3. (a) (b) (c) (d) 4, 5. 16pen 6. 7. % 8. 3946
Revision Exercise
1. (a) (iii)  (b) (iii) (c) (iv) (d) (i)~ (e) (i)  (f) (i)  (g) (i)  (h) (i)
2. 3 3. %26 4. 15km 5. 3140 6. ilitres 7. 7girls 8. 233students 9. 49km
Ch-4 Decimals 3
Exercise4.1
1. (a) 227.794 (b) 11.145 (c) 643.754 (d) 645.985 2. (a) 1.727 (b) 111.462 (c) 10.102 (d) 221.40
3. (a) (b) (c)
(d) 4. (a) 7.432,84.002,72.500 (b) 5.390,28.024,987.700 (c) 25.730,19.553,6.759,9.300
5. 49.71km
Exercise4.2
1. (@) 79.5 (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) 27572.4 (g) 26077.8 (h) 24.475
3. (a) 14.3715 (b) 17.358  (c) 3.9345  (d) 598.558 (e) 153.552 (f) 139.649 (g) 0.9375
(h) 0.16605 4. 164.01km 5. 320.41m2

Exercise4.3
1. (@) 0.2 (b) 0.1 (c) 1.8 (d) 0.63 (e) 3.99 (f) 2 2. (a) 0.1728 (b) 0.926
(c) 0.005685 (d) 0.075399 3. 13.63 4. 0.95cm?2 5. ¥15050
Exercise4.4
1. (a) 7000 ml (b) 25000 m (c) 3500gm (d) 2.900kg (e) 50001 (f) 2.945kg (g) 0.00725/ (h) 2m
2. 26books 3. 124.23kg 4. 4525kg 5. 106.8cmand 1.068 m
Revision Exercise
1. (a) (i) (b) (iii) (c) (iv) (d) (iii) (e) (iii) () (ii) (g) (iii)
2. 314400.00 3. 32 round 4. T 1213.10extramoney required 5. ¥823.50
6. 48.267m2 7. 725.5kg 8. 20.58litres 9. I8055.00 10.29.25km
Ch-5 Exponents and Powers
Exercise 5.1
1. (a) 64 (b) 2187 (c) 125 (d) 256 (e) 729  (f) -343
2. (a) base=5,exponent= 3 (b) base=-5,exponent=4 (c) base=-1,exponent=11 (d) base=y, exponent=m

(e) base=m, exponent=y
(f) (x)3(y)2(2)2 4. (a) 9lisgreater

(f) base=-100, exponent=5

3. (a) y3 (b) 95
(b) 36isgreater

(c) a2 (d) (7)3(3)2
(c) 910isgreater>

(e) (n)3 (m)2
(d) 525(-2)5

(e) (10)1>(-1)10 (f) (3)7>(7)2X3 5. (@) 3x5x5=3x52 (b) 23x32x53 (c) 54 (d) 34x 5
(e) 24 x32 x52 (f) 33x52 6. (a) 3000 (b) 3072 (c) 6400 (d) 2304 (e) 225 (f) 500
7. (a) -50 (b) -64 (c) -8 (d) 40 (e) 30375  (f) 256
Exercise 5.2
1 (a) 22x32(b) 5* (c) a2b (d) 2 (e) p12 (f) 2° (g) 5°X27'X3™ (h) 3*p2=(3P)2
2. (a) 52+4+3=59 (b) -35+4=(-3)9 (c) p4+5=p9 (d)5°  (e)10° (f) 1 (g) (mxn)7 (h) 33+2=35
(i) 8%-3 3. (a) 2°x34 (b) 24x31x53 (c) 3"
(d)211x31x52 (e) (37)x(54) 4. (a) 2"X(5/7)’(b) 2°°X5’ (c)
5. (a) False (b) False (c) False (d) False (e) True 6. (a) x=8 (b) x=21 (c) x=19 (d) x=3
Exercise 5.3

1. (a) 9x10°+3x10"+4x10°+6x10°+5x10"-7x10°
(c) 3x10°+2x10°+1x10"+3x10°+1x10°+2x10°
2. (a) 7005030
(c) 403050

266

L S 4

—

(b) 8x107+8x10™*+8x10’+7x10°
(d) 7x10°+1x10'+8x10°

(b) 57890

(d) 76100
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3. (a) 9x107 (b) 4.1569x109 (c) 5.9x105 (d) 5.9x105 s
4. (a) 3x108m (b) 1.2756x106m (c) 1.2x1010VYears (d) 1.027x109 (e) 3.84x108 m (f) 1.4x109m QQ
Revision Exercise °
1. (a) (i) (b) (iv) (c) (ii) (d) (i)~ (e) (iii)  (f) (ii)) () (i) (h) (iii) (i) (i)
2. (a) 256 (b) 1024 (c) 125 (d) 46656 (e) 243  (f) -343 3. (a) base=7,power=7 (b) base=-11, power=10
(c) base=xy,power=a (d) base=m, power=0 (e) base=101,power=1 (f) base=x, power=y
4. (a) m3 (b) (-1)4 (c) 35 (d) 23xmxn (e) 53x72(f) m3xn2xp3
5. (a) 53 (b) equal (c) (-2)3 (d) 72 (e) 54 (f) (-1)3
6. (a) 5x22x33 (b) 53x72 (c) 25%x52x3 (d) 23x3’
7. (a) 500000 (b) 225 (c) 64 (d) (-4)120 (e) m9 (f) 0.25
8. (a) 26x35x57 (b) 215 (c) 54 (d) 517x310 9. (a) False (b) False (c) True (d) True
10.(a) y=5 (b) (c) y=6 (d)y=14
11.(a) 5x105+7x103+3x102+4x10+5%x100 (b) 5%x106+7x102+8x10+5x100
(c) 4x105+9x104+5%x103+7x102+8x10+1x100 (d) 6x105+7x104+9x103+1
12. (a) 50830201 (b) 460094 13.(a) 7x107 (b) 3.1678x 109 (c) 1.353x109
Formative Assessment-1
A. 1. (ii) 2.(i) 3.(i) 4. (iii) 5. (iii) 6. (iii) 7.(iv) 8. (iv) 9. (ii) 10. (i)
B. 1. 2. multiplicationinverse 3.standard 4.litre 5.zero 6.mixed 7.decima 8.proper 9.irrationalnumbers 10. integers
C. 1.F 2.T 3.F 4.T 5.F 6.T 7.F 8.F 9.F 10.T
Ch-6 Algebraic Expression
Exercise 6.1
1. (a) x+250 (b) x-670 (c) 100-axb (d) (x+x+1+x+2)2 (e) (x)2+(x+1)2
2. AlgebraicExpression  Terms Numerical factor Literal Factor
(a) 5x-6 5x,-6 5,-6 X
(b) -5x+8 -5x,8 -5,8 X
(c) 5x2-6" 5x2, -6x 5,-6 X2,X
(d) x2y2-6xy X2y2,-6xy 1,-6 xX2y2,xy
3. (a) 15r5z (b) 15p3z (c) 1594z (d) 15z 4. (a) 4x2y,4y (b) x2,1 (c) x2y2,y2
5. (a) like=ab2,5b2a, unlike =6a2b, 11 ab (b) like = (xyz, zyx), unlike=zy2x, zx2b
(c) like=17b,15b,unlike=14a,18bc (d) like =7x2y2z2, 5y2z2x2 unlike=3xyz, -5xy2z
6. (a) constant (b) Binomial (c) Trinomial (d) Monomial 7. (a) -11 (b) No (c) No (d) 15
8. (a) xy (b) mn2 (c) xyz2 (d) xyz2
Exercise 6.2
1. (a) 11x+10y (b) 6x+5y+14 (c) 10x+5y (d) 8x-3y-5z 2. (a) 4x3+3x2y+xy2-2y3
(b) -3m4+6m3n-3mn3+m2n2+11n2 3. (a) 6x2-6y2 (b) m2-4mn 4. 2x+11y+16z 5. -m2+3mn
Exercise 6.3
1. (a) 10 (b) 1 (c) 3 (d) 21 2. (a) 8 (b) -5 (c) -1 (d) -5
3. ()32 (b)O (c) 0 (d) -16 4. 179 5. 64 6. 31
Exercise 6.4
1. (a) 10,22,31,61 (b) 9,25,37,77 (c) 20,40,55,105 (d) 14,54,105,405 2. 4x 3. mxn=mn 4. 6cm
Revision Exercise
1. (a) (i) (b) (iv) (c) (iii) (d) (i) (e) (i) (f) (iv)  (g) (ii) (h) (i) (i) (i) () (i)
2. (a) 2x-2+2x+2x+2=111 (b) x+1000 (c) x-90 (d) 676-mxn 3. (a) -10 (b) 9,211 (c) 8-5 (d)-7
4. (a) pg2,792p (b) abc,cab  (c) 111b,11b (d) 5x2y2z2,9y2z2x25. (a) xy2z (b) a2b (c) x2a2m2  (d) x2y5
6. (a) 5p3-12p2g+16pg2+q93 (b) -4x4-4xy3+7x3y2 -2x2y2+16y’ 7. (a) 8p2-11g2 (b) 4x2-3xy
8. -2m3-7m2+7m+2 9. (a)11 (b)7 (c) 198 (d) 4 10.329
11. Area = m x n and Perimeter= (m+n) x 2
Ch-7 Simple Linear Equation
Exercise:7.1
1. (a) 32addedto6timesmgives62 (b) 31addedto 7/8 times x gives 120 (c) 10subtracted from half of t gives 103
(d) 5times|gives 125 (e) 30subtracted fromd gives—20 (f) 35addedto5timesagives0
(g) 4subtracted from one-third xgives 4 (h)15/16times qgives225
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A Gateway to Mathematics-7

3
N

P

267

vy



2. (a) Lp+Lp+/2p=180° (b) 80x+60=365 80x-305=0 (c) x/200+40=1000  (d) 3x—100=330

() 2™ -7"+7m+2 3. (a) v (b) v (c) % (d) % 4, (a) No (b) No (c) No
Exercise:7.2
1. 67 2. 64.5°,24.7°and90.8° 3. Sunita'sage=18years;Kamal'sage =12 years 4. %125
5. 6. (a) t+10 = 14t (b) =4 (c) 19r —10 = 180 (d) 7r + 11 = 81

(e) (f) 7. (a) No (b) No (c) Yes (d) Yes

8. (a) Sixtimes of xgives 139.
(b) Anumberxis multiplied by 17 and 21 isadded toit. This entire termis divided by 121, we get 87.
(c) 108 subtracted from five times of gives 12.
(d) 25is subtracted from of a number I gives 75.
(e) Anumber pismultiplied by 87 and 100 is added to it, the resultis 13.
(f) Sevenisaddedto one Sixth of anumber. This entire termis multiplied by 3, we get 3.

9. 8 10.1 11.13 12.3 13.(a) 70 (b) 10 (c) -7 (d) 20 14. 17,18,19
15. (a) simple (b) changed (c) 53 (d) 63 (e) 3 16.p=%816 17.150km 18.42and24
19. Dolly earns< 18000, Sally earns ¥ 15000. 20.10

Revision Exercise

1. (a) (iv)  (b) (iii) () (iv) (d) (i)~ (e) (i) (F) (iv)  (g) (i) (h) (i) (i) (i) () (iv)

2. (a) (b) 7x+10=310 (c) +21=121 (d) 7b-2=112
3. (a) Onehundredelevenaddedtoseventimes p givestwo hundred one. (b) Anumber of by subtracted twelve gives twenty.

(c) Tenaddedto five times of x gives fifteen. (d) 7isaddedtoxthen divided by 3and 2 moreisadded equaltothe 10.
4. (a) x=-2 (b) x=48 (c) x=11 (d)yx=3 (e) x=1 5. Presentage of Rupais=25years 6. 6
7. (a) 2p+11=0, 4p+22=0, 6p+33=0 (b) 7x—18=0, 14x—36=0, 21x—-54=0 (c) 14y-84=0, 7y—42=0, 2y—-12=0

(d) 721-91=0, 1441-182=0, 2161-273=0 8. 2 9. 90and72 10.17 11.19
Ch-8 Ratio and Proportion
Exercise 8.1
1. Raja=105000,John=45000, Supriya=75000Rs. 2. 8cm,12cm,16cm
3. (@) 5:7<4:5 (b) 3:2,11:13,5:7 (c) 100:1 (d) 8:5 4. 333:969, 444:1292, 555:1615 5. 7:2
Exercise 8.2
1. 13:22: 2. A=7%240,B=7%360,C=3504 3. 54 4. 5. 132,88and66. 6. 44
7. | No. of orange (a) 12 oranges (b) 48 oranges (c) 200oranges 8. 630km

Weight 1800gm 7200gm 30000gm 9. 3days

1.800kg 7.200kg 30kg 10. 1000 km

Exercise 8.3
1. 4days 2. 2.5days 3. 32310 4. Sonu=367.5and Monu=3157.5 5. ¥14000 6. 3days 7. 3hours
8. 3days 9. 40minutes 10.19km
Revision Exercise
1. (a) (iii)  (b) (iii) (c) (iii) (d) (i) (e) (iv) (f) (i) (g) (iv)
2. A=5,10,000 B=11,90,000 C=8,50,000Rs. 3. 4. 40days 5. 1050km
6. (a) 576=576direct proportion (b) 1532.16=1532.16ininverse proportion
7. (a) (b) 8. 9. 17 10. 11. 450 workers

Ch-9 Percentage and its Applications

Exercise9.1
1. (a) 60% (b)37.5% (c) 33.33% (d) 75% 2. (a) 12.5% (b) 24% (c) 275%  (d) 240%
3. (a) 25% (b) 340% (c) 125% (d) 220% 4. (a) 16% (b) 125% (c) 62.5% (d) 26525 %
5. (a) (b) (c) (d) 6. (a) 2:125 (b) 13:20 (c) 3:8 (d) 21:200
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7. (a) 0.18 (b) 0.225 (c) 2.25 (d) 0.01123
8. (a) 10/ (b)¥6375 (c) 300kg (d) 75km (e) 3minutes36seconds (f) 13.5

9. (a) 500 (b) 480 (c) 240 (d) 280 10. 33.33%  11.20,000 12.Mukesh 13.800 marks
14. 400 candidates 15.325714 16.32,50,000 17.8000 students
Exercise 9.2
1. (a) 32175 (b) ¥1300 (c) ¥2510.75 (d) T114.75 2. (a) ¥800 (b)T 2237 (c) T1395.5 (d) T 746
3. (a) Profit=3%90 and Profit% =20% (b) Selling Price =% 2640 and Profit=3 440
(c) CostPrice=%600and Profit% = 10% (d) CostPrice=%150and Profit%=20%  (e) CostPrice=3¥720and Selling Price =% 828
4. SP.=%15,600 5. T48perdozen 6. I30000 7. 326000 8. 1.5% profit 9. 25%
10.35312.5 11.58.33% 12.31200 13. 3.57% 14.3675 15.(a) I60perkg  (b) T80 perkg
Exercise 9.3
1. (a) Amount=32016andTime=2years (b) Amount=36200and Rate =6% (c) Principal=%562.50sand Interest=3%337.5
(d) Principal=%4000and Time=2.5years 2. P=34000 3. P=321484.6 4. 16.67% 5.3312.5 6. 4years

7. 12.5% 8. P= T4000,R=5% 9. R=12.5%,A = 13500 10.P=3 6000
Revision Exercise

1. (a) (iii)  (b) (iii) (c) (i) (d) (iv)  (e) (ii) (f) (i) (g) (iv) (h) (i) 2. (a) 75% (b) 50%

(c) 62.5% (d)25% 3. (a) I37.5 (b) 62/ (c) ¥128km (d) 0.24kg 4. Sehwag—266.66% 5. 11.1%
6. 500marks 7. 33.3% 8. Loss4% 9. T1500 10.3200 11.Amount=38000 12. 7years
13. Rate=8% 14.P=3 6250

Formative Assessment-II

A. 1.(iv) 2. (iii) 3. (iv) 4. (ii) 5. (iii) 6. (iii) 7. (iii) 8. (iv) 9. (i) 10. (iv)

B. 1.trinomial 2. literal 3. balancing 4. continued 5.amount 6. factor 7.constantterm
8.consequents 9. percentage 10. interest

C. 1.T 2.F 3T 4.F 5.F 6.F 7.T 8.F 9.F 10.T

Summative Assessment- |

A. 1. =64x(100+5)=(64x100)+ (64 x5)=6720 2. 3. 4. 333.315 5. 6. -11
7. 14,15,16 8. 31000 9. 16000 10.20% Profit 11.31437.5

B. 12.Difference between odd andeven numberbetween20and30=25

<

13. T T T T | T >
as b e, 0 e Ha
14. 15. Doityourself 16. 9x*-7x*+6x™—12 17.
18.(a) 11:9 (b) 9:20 (c) 11:20 19. Profit4.3% 20. 8years4 months 21. 300
C. 22.(a) 240 (b) No 23. 24. 41.6% profit

25. Value of first prize=1050, value of second prize 875 and value of third prize=700  26. 30,120 27.Paid interest=3% 36000

Ch-10Triangle and Its Properties
Exercise 10.1
1. 20°,60°,100° 2. 360° 3. (a) P=65°, P=65° (b) P=70° (c) P=30°, 2P=60° (d) P=50°, Y=80°
(e) y=60°, P=70° 4. (a) a=112°, b=147°
5. (a) Thesumofallanglesofatriangleisequalto 180°. Atriangle can not have two angles of 90° each. (b) Yes
(c) ScaleneTriangle (d) Equilateral Triangle 6. (a) 58°,58°and 64° 7. (a) Vertically opposites
(b) Alternateinteriorangles (c) Correspondingangles (d) Exteriorangle (e) Interiorangles  (f) Rightangles
8. (a) Anequilateraltriangle have all three sides equal but anisosceles triangle have only 2 equal sides.
(b) Anequilateral triangle have all three angles equal but anisosceles triangle have two angles equal.
9. (a) x=66° (b) y=92° (c) y=22° 10.2cmand 14cm
Exercise 10.2

1. 25km 2. 25cm 3. Perimeter=68cm. 4. Lengthofdiagonal=13cm.
5. Since6’+4.5=7.5%(Pythagoras theorem) 6. x=115°y=65°,2=25°
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gﬁ 6 1. (a) Threeangles (b) 90°(c) AB2+BC2=AC2 (d) Longestside (e) No (f) Noneofthese (g) Lessthan90°
®e 2. y=62°, x=148° 3. (a) Possible Scalene (b) Possible, Scalene Triangle (c) Possible, Scalene Triangle
(d) Impossible (e) Possible,Scalene Triangle 4. (a) Thesum ofallanglesofatriangleisequalto 180°.

(b) Doityourself 5. thirdangle=43°,acuteangle, 6. 19°
7. (a) Ascalenetriangle have all sides unequal butanisosceles 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  (e) 90°  (f) 98m
(g) longest (h) greater 9. Doityourself 10.x=70°, y=50°, z=60° 11.Doityourself
12.135° 13. /P+/Q+/R+/S+/X+/T=360° 14. 6cm and16cm 15. Doityourself 16.x=120°y=60°,z=70°
Ch-11 Congruence
Exercise11.1

1. TM=XY (given) 2. Doityourself 3. (a) Oneside ofasquareiscongruenttoany oneside of the other square.
XY =MN (given) (b) They have aequallengthandbreath.  (c) Theirlengthareequal.
S MN=TM (d) The radius of two circle are equal. (e) Their measuresare equal.
4. (a) ZP (b) QR (c) £R (d)PQ 5. 60° 6. Doityourself 7. Doityourself

Exercise 11.2
1. Doityourself 2. Doityourself 3. £6=/3,£4=/2,4£5=/1,TQ=DM,TB=DR,QB=MR
4. AQTN=AARSN(bySAS) 5. Because, AAAisrarelyseenincongruence oftriangles. 6. A AxM=/ BMY (bySSS)

7. @) T (b)T(c)T (d) T 8. Yes,becausetheiranglesarecongruent. 9. Yes 10. Doityourself
Revision Exercise
1. (a)(iv) (b) (iv) (c) (iii) (d) (ii) (e) (ii) () (iii) (g) (ii) (h) (iv) 2. Doityourself 3. No,becauseRT'DB
4. In AXYZand AYPZ 5. Yes 10. (a) 4.5cm (b) PQ
XY =YP (given) 6. /\DEF=APEF (c) areas
£XYZ= ZLPZ(given) 7. p=22°,q=40° (d) congruent (e) AAA
YZ=YZ(common) 8. Doityourself (f) 70° (g) RHS

S AXYZ=AYPZ(bySAS) 9. Yes
Ch-12 Perimeter and Area
Exercise 12.1
1. 21.6m 2. (a) 32cm (b) 18cm 3. (a) 18cm (b) 27cm (c) 36.9cm 4. 37m 5. 16.6cm
6. Length=36m,Breath=12m 7. Length=196cm, Breath=147cm 8. 24m,36mand48m 9. Side=21cm
10.(a) 20cm (b) 38m (c) 30.4cm  (d) 56m
Exercise 12.2
1. (a) 120m* (b)45m’ (c) 90m’ (d) 58m’ 2. (a) 56.25m° (b) 169m°>  (c) 51.84m’> (d) 144m> 3. 80cm’

4. 16m 5. (a) 84m’ (b) 19.2m* 6. 432m*> 7. 180m’ 8. 75mand50m 9. 31cm’

10. F=7cm’, L=5cm’, M=9cm’, H=7cm’andJ=6cm”,T=5cm’ 11.32m 12.72m

Exercise 12.3

1. (a) 111m’(b) 225m®> 2. 445m’ 3. 1462.5 4. 4875m’ 5. 4608 6. T90900 7. 314725 8. 824m’

9. (a) 200cm® (b) 56m’
Exercise 12.4

1. (a) 176cm(b) 22cm (c) 66M (d) 26.4cm 2. (a) 22m (b) 13.2cm  (c) 264m (d) 44m 3. 7546m’

4. 616cm’ 5. 3758.86m’ 6. 182.5m* 7. 638m’ 8. 1386m° 9. 990cm’ 10.(a) 119m*  (b) 192.5m’
Revision Exercise

1. (a) (iii)  (b) (ii) (c) (i) (d) (iv)  (e) (ii) () (ii) (g) (iv) (h) (iii) 2. Length=42.5m, Breath =17m
3. 36m,24mand24m 4. 56m 5. Rahul,270m 6. 12500m’ 7. 98m 8. 4608m’

9. Base91m,altitude=52m10.31120 11.411m’ 12.3500m° 13.5280m  14.(a)70.56m’ (b)154cm’ (c)81.44cm’

Ch-13 Construction Geometry
Exercise13.1

Doityourself
Exercise 13.2

1. Doityourself 2. (a) Yes (b) Yes (c) No (d) Yes 3. Doityourself 4. Doityourself
5. Doityourself 6. Doityourself 7. Doityourself 8. Doityourself 9. Doityourself 10. Doityourself
—
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Revision Exercise

1. (a) 1 (b) 180° (c) 2.5cm,8.5cm,3.5cm (d) 3.5cm (e) (f) 55° (g) hypotenuse and asideis given.
(h) compasses (i) paralleltoeachother. (j) 2 2. Doityourself 3. Doityourself

4. Doityourself 5. Doityourself 6. Doityourself 7. Doityourself 8. Doityourself

9. Doityourself 10. Doityourself 11.(a) Yes (b) No (c) Yes  (d) Yes

12. Doityourself 13. Doityourself

Formative Assessment-lll
A1 (i) 2. (i) 3. (iii) 4. (ii) 5. (iii) 6. (ii) 7. (iv) 8. (ii) 9. (iv) 10. (iv)

B. 1. oneangle 2. lineof 3. infinite 4. sum 5. 17 6.isoscelestriangle 7.60°
8. greater 9. 0 10. symmetric
C. 1. T 2. T 3. F 4. F 5 T 6. T 7. T 8. T 9. F 10. T

Ch-14 Symmetry
Exercise 14.1

1. (a) 2 (b) Infinite  (c) Four(4) (d) 4 (e) 3 (f) 5 (g) No (h) 2 (i) 6 (j) 1
(k) 1 m 1 2. Doityourself

3ABEDEH MO T UV WHY a (@F  (b)F @©T AT (T

Exercise 14.2

1. Doityourself 2. 3. 4. (a) (b) (o) (d)

Exercise 14.3

1. Doityourself 2. (a) 3 (b) 4 (c) 2 3. (a) Octagon (b) Hexagon (c) Square (d) Equilateraltriangle

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) (-4,6) 7. Doityourself
Revision Exercise

1. (a) PP<>(-3,-8) (b) eight (c) One pointof rotation (d) rhombus getlnverted (f) reflection
(g) 2 (h) None ofthese 2V W kY M UBAT
4. (a) (7,6) (b)(18,12) (c) (-6,-20) (d) (-7,-21) (e) (0,4) (f) (11,-8) i\ % %g%
5. (a) (-6,-18) (b) (4,9) (c) (7,-2) (d) (-10,5)(e) (7,0) (f) (0,-11)
6. (a) F (b) T (0T (d)T (e) F T (g) T (h) F (i) (j) T 7. Doityourself
Ch-15 Representing 3-Din 2-D
Exercise 15.1
1. (a) Cylinder (b) Sphere  (c) Sphere  (d) Cylinder (e) Cuboid  (f) Cuboid (g) Prism (h) Pyramid
2. Doityourself 3. Doityourself 4. (a) 0 (b) O (c) 8 (d) 1 (e) 5vertices
Exercise 15.2
1. Doityourself 2. (a) blank (b) 0 (c) S (d) * (e) *and0 (f) S (g) MandE
(h) M—E,0—*,$ blank 3. Doityourself 4. (c) 5.
Exercise 15.3 H
1. Doityourself 2. Doityourself 3. Doityourself 4. Doityourself
Revision Exercise
1. (a) pyramid (b) none of these (c) onasquared paper (d) circle (e) V+F-E=2
(f) polyhedrons (g) rectangles (h) edge (i) tetrahedron
2. (a) Vertices—A,B,C,D,P,Q,R,S (b) Curveface (c) Vertices—L,M,N,R,S, T
Faces—ABCD, PQRS, ABQP, SRCD, ADSP, BCRQ Plane faces Noedge Faces—LMN, RST, LMRS, LNST, MNTR
Edges—AB, BC,CD, AD, PQ, QR, RS, SP, AP, DS, BQ, CR Edges—LM, LN, MN, LS, SR, MR, NT, ST,RT
3. Doityourself 4. (a) Horizontally — Circle (b) Horizontally—Square 7. (a) :E:E
Vertically—>Rectangle Vertically— Square (b) @
(c) Horizontally — Triangle (d) Horizontally— Triangle (c) T p
Vertically—Circle Vertically—>Quadrilateral (d) <>3
5. (@) 4and6 (b)) 1 (c) 6 (d)5 6. (a) cone (b) tetrahedron (c) cube (d) volleyblall
—~-
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2 cylinders, height 16 cmand 12cm 9. Doityourself 10.(a) F (b) T (c) F ()T (e) T (f) F
(8T (h)T (i) F T
Ch-16 Data Handling and Probability
Exercise 16.1
3. (a) 2 laptops
1. Frequency distribution table : (b) 22 laptops
Marks Tally marks Frequency 2. Pictograph of absentees : (c) Wednesday
15 1]} 4 (* represents 1day)
18 1] 2 Monday e e e o e
19 ™ 3 Tuesday LI I
20 ] 4 Wednesday o o o
3(5) ”I” L]'-' Th.ursday e o
Fnday e o o o o o
35 I 3 Saturday L A
36 | 1
38 | 1
Exercise'16:2
1. 2. Median =45.5, Mode =46, Range =23
Readers
3. Range=32 Mean=98.9 Median=96 Mode=90& 96 4. Mean of first five odd number =5 5. Thevalue of x=62
Exercise 16.3
1. (a) April (b) 400 (c) June (d) May 2. Do it yourself 3. (a) 4000 biscuits (b) 2003-04
(c) 2006-07 4. Do it yourself
Exercise 16.4
1. (a) (b) (c) 2. (a) (b) 3. (a) (b) (c) (d)
4. (a) (b) (c) 5. (a) (b) (c)
Revision Exercise
1. (a) (ii) (b) (iii) (c) (iv) (d) (ii) (e) (iii)  (f) (iii))  (g) (i) 2. 6hours 3. 294 4. 3
5. Do it yourself 6. (a) (b) (c) 7. (a) (b)
Formative Assessment—IV
Ao 1 (iv) 2. (iii) 3. (i) 4. (i) 5. (iii) 6. (iii) 7. (i) 8. (i) 9. (iv) 10. (ii)
B. 1. 4 2. Statistics 3. concentric 4. congruent 5 3 6. Perimeter 7. Radius
8. 4xside 9. Area 10. 7t (R*-r?)
C. 1. F 2. F 3. T 4. T 5 T 6. F 7. T 8. F 9. F 10.T
Summative Assessment—I|
A. 1. 21.7cm 2. 65° 3. Doityourself 4. Edges =12; Faces =6; Vertices= 8
5. AB; PO; BC=OR; AC=PR, ZA=/P; /B=/0, Z/C= /R 6. Do it yourself
7. 128m 8.101.4 9.3872m 10.8 cm’ 11. COY =70°
B. 12.40°, 35° 105° 13.17 m 14.Do it yourself 15. Do it yourself 16.Do it yourself 17. Do it yourself 18.280 m’
19. Mean = 113.8, Median =117, Mode =117  20.(a) 1/7 (b) 2/7  (c) 2/7 21. Base =44 m, height =33 m
C. 22. Do it yourself 23. 180°, 360°, order=2,2 24.41cm 25. Do it yourself 26. Do it yourself 27. ¥61563.25
28. Do it yourself
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