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

@ Integers

A combined set of negative numbers and whole numbersie, {.......=5,=4,=3,=-2,~1,0,1,2,3,4,5, ......... X
[In this set, all the natural numbers are positive Integers and others are negative integers except '0'
Olzera) 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 symbaol ‘| | The absolute value of an integer is always positive or 0 {zeno).
Example : |-5 |=5

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

| 7-3-4l=lol=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 line, i.e. an
integer represented to the right of any integer is greater than that integer and vice-versa.

Examples : 8>6,5>3,3>1,=1>=3,=3>~5,~7>~8
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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. Zeroisgreaterthanevery negative integer and less than every positive integer.
. Every positive integer is greater than every negative integer.

3 The beginning of integers dates back to Babylonia around 4000 vears back,
2 Thefirst evidence of the use of negative integers had been found in China around 300 BC,

O
GFD Addition and Subtraction of Integers

1. Whentwo integers with the same sign (either positive or negative) are added, their absolute values are added
and the comman sign is assigned to their sum.
R
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[+75)+(+25) = 100
{(=35)+(=15) = =50

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

(+30)+[-12) = 18
(+12)+(-30} = -18

(~30)+(12)
(=12} +{+30)

-18
18

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)=(+ 1B} +({+13)=31
(+13)=(-18) =(+13)+(+18)=31

Example 1 : Addthe following :

(=18)={=13)={-18)+(+13)=~5
(=13)={=18)=(=13)+(+18B)=5
(=18)=(+13)=(-18)+(=13)==31
(-13)-(+18)=-13-18=-31

(a) (-30)}and(-15) (b) (~6)and 18 (¢} 4and(-12) (d) (-52)}and 25
Solution (a) {-30)and{-15) {b) (-6)and 18 (c) 4and(-12) (d) (~52)and25
= (~30) +(-15) = (~6)+18 = 4+(-12) = [=52)+25
= =45 = 12 = -8 = [=27)
Example 2 © Subtractthe following :
(a) (-8)—(-8) (b) 17-(-33) e} (-21)-(-8) (d) 20—(-14)
Solution (a) (-8)—(-8) (b} 17-(-33} (e} (=21)-(-8) (d) 20—{-14)
= —B+8=0 = 17+33=50 =-21+8 = 20+14
==13 = 34
Exercise
1. Arrange the following integers in ascending order :
ia) =28,7.1,3,-7,-12,-1 (b) 11,-4,8,3,-5,16
2. Arrange the following integers in descending order
(a) =12,15,6,-14,~10,3,-7,9 b} -16,14,2,6,-8,-10,0,8,13
3. Write the absolute value of the following :
fa) |-27+ 68| b) |21-18l (e} |-83+ol (d) |72-98]|
4, Addthefollowing:
{a) 33+(-17) (b} -180+212 {c) O+{-919) (d] (-815)+(-913)
5. Subtract the following :
{a) —32-(—48) (b} [-45)-{+92) fc) —B-{-15) (d) 165-(-319)
6. Whichvalue is highar?
{a) =4"Cor7°C (b) O°For —4°F () =17"Car-14"C (d] 44*For0°F
7. Complete the lollowing sequences :
fa) =15,-12,=8,=6,-3, ¥ - (b) 45,51,57,63, p '
B. Write the opposites of the following statements ;
{a}) The frogjumped4steps forward.
() Today'stemperature is4”c below normal.
() Rahul reached atthe platform 30 minutes before the arrival of train.
(d] Startcounting from 17 in ascending order.
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@ Muiltiplication of Integers ‘ k-

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) = §
(a)x(+2) = (-4)x2 = (-4)+(-4) = -
On the number line, {+ 4) = {+2) means moving to the right of zero 2 timesin steps of 4.
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Similarly, (=4) = [+ 2} means moving to the left of zero 2 times in steps of 4.
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Multiplication of Two Negative Numbers
Observe the following pattarns :
[-5)=4 = [-20)
(-5)x3 = (-15)
(-5)x2 = (-10)
(=5)x1 = =5}
(-5)x0 = O

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)=(-2) = 10
(=5)=(-3) = 15
{-5)x{~4) = 20
From the above given examples, we conclude that the product of two integers is the product of their absolute
values and their signs are as follows :
()  Theproductof two positive integers carries positive sign.
(+9)%(+8) =72
[+12)=(+7)}=84
(it}  The product of two negative integers carries positive sign.
[=15)=[{-6)=90
(~-9)x(-8)=72
{iii} Theproduct of two integers with opposite signs carries negative sign.
‘_{,_ 17)x(+4)=—68
(- 7)x |:+ 13}--91

2 Formultiplying integers we use the following rules -
(i) Productoftwo positive integers is positive (i.e. +x+= +)
(i} Product of twointegerswith opposite sign is negative (i.e. + x—=—pr-x+=-)
tilul Fmdu:tnfm'nnegame mt-egers.hpnsiﬂve ti e. -x-—ﬂ
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Exomple 3 © Find the product of the following :
fa) (~13)x9 (b) (=15)%(~15) B (+17)x5 (d) (+6)x(-19)
Solution : (a) (-13)=9 = ~117 (minus= plus=minus )
{b) [-15)=(-15) = 225 (minus=minus=plus)
@ [(+17)x5 = BS (plus = plus = plus)

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

{a) [=1247)x5 (b) (~2)=xi-4)=4 {c} (~4=5)=x{=5) (d) (~6+11)x{-2+3)
Solution : (&) (-12+7)=5 (b) (=2)=(-4)=4
= [-5)=5 first we multiply -2 and -4
= -25[ —x+=-] (~2)(~4)=8[ —x-=+]
Mow, multiply
Bx4=32
(e} (-4-5)x(-5) {d} (-6+11)=(-2+3)
= (=9 x [=5) = 5x]
z 45] =x=m 4] =5

@ Division of Integers

It is well known that division is the inverse operation of multiplication. When we write 8 x 4 = 32, we can say
32+4=8and 32+ 8 =4, It means, for each multiplication statement there are two division statements.
So, when (- 7) x B =-56, then
(=56)+(=7)=Band (-56)+B==7
Also ,when [-4) = [=7) = 28, then
28+ [=T)==dand 2B+ (-4)=-7
S0me more examples:
[-5)=8=(-40) So,(-40)+(-5) = 8and [-40}+8=(-5)
[-14)%[-3)=42 50,42 +{-14) = -3 and 42 +(-3)=(-14)
{-6)x8=(—48) So,(-48)+(-6) =8Band(-48)+8=(-6)
4x{—-17)={-68) So(-68)+4 = —17and [-68)+{-17)=4
Fram the above examples, we can draw the following conclusions :
(i} When dividend and the divisor have the same sign (either both positive or both negative), the quotient
carries a positive sign.
{ii) When dividend and divisor have different signs (one positive and other negative), the quotient
carries a negative sign.

2 For dividing integers we use the following rules:

..... ) N B, TS .. Mo (o SNSRI, | 2.3 rei y SR
Example 5 : Determine the quotient for the following :
(a) (~76)%(-19) (b} 75=(-15) (e} (~69)+23 (d) (~48)<(—4)
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Solution : [a) (=76)+(=19) (b} 75+(=15) *' "i
=:—E:4 [fimtmmd) - %4—5' [naaand ‘
{c) (-69)+23 {d} [~48)+(-4)
=§-=i_-3| [—242-] s 22013 o—ton4]
Example & : Findthe integer which gives (-54) when multiplied by (- 6).
Solution : Letthe unknown integer bex,
According to the guestion,
K% (=6)={-54)
=5 :::ji =0 | =4==4]
-6
\ii Exercise m
1. Multiply the following :
fa} 21andD (b (-12)and({-12} (€] (-192)}and 0
{d] (=11)and(-12) (] (=7}and11 () (=24)x5
2. Findthe product of each of the following :
(a) 16%(|-5) ) [-B)x [=3)=(-3) 6] Sx4x3x2x0
d] (-15)={-6} {e] [-10)=({-9)=x5x4 (¥ [—10) = {-10)=10
(g} (=2)={=-5)x%(-6)x0 (h) 2% 3xdx(=5)x(=5)
3. Fillinthe baxes for the following :
fa) (12)x(-2)x(-4)= | (b (-2)x(-2}=2=2= =3 (e} 80 +(-8)=
() l#{-25)={-3) le) (24} =[-8} i 123+ |=f-a1)
ig) 66+ |=(=11) (h}  B4+(-12)= | I [(~2)x |]+6==1
(N (=5)={-2)x10=
4, Determinethe quotient for each of the following :
la) (~20)2{-1) b} (~72)+6 (¢} [~26)+13
{d) 36+|-3) (el (-126}+6 (f] (-111)+{-3)
(g} (=117)+({-13) h)  (~14)+(-14) il (~81)+9
il (=100}+(=10)
5. Simplify and find the absolute value of the following !
(a) |{-5+6-5)=(-3}| {b) |{-18)+3]| (e} H{-B)—(—4}=(-2} | (d) -5} % {-5)=[-2)= 2]

6. Findthe integer which gives (-51) when it is multiplied by (-17).
7. Findthe quotient when divisor and dividend are (-4} and (-48] respectively,
B. Anintegerwhen divided by -7 gives 12, Find the integer.
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@ Properties of Integers

Properties of Addition
Closure Property : If aand b are two integers, then a + bwill always be an integer.
Examples : (-7)+(-8)=-15
(-2)+4 =2
18+(-12)= 6
(~16) +(-12)=-28
Commutative Property: If a and b are two integers, then their sum remains the same, irrespective of the order,
ie.a+b=b+a

Examples : (-12)+(-16)=(-16)+(-12)=(-28)

(-5} +47 =47 +(-5)=42

104 |-65) = (-65) + 10 = (-55)

[=17)+{-18)= [~18) +(-17)==35
Associgtive Property:  Wa, band care three integers, thena 4 (b +c) =(a + b} + c. While adding these integers itis
not necessary to add it in a particular order of their accurence. We can do it by grouping them as per our
convenience.
Examples : [(-8)+7]+(-15)=(-8) +[7+(-15]]

=+ (~1) +(-15) =(-8} +(-8)

=4 (=16} = (~16)

Let's see another example :

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

=% (-15)+ (=11} ={=7) + (-19)

=3 (-26)=(-26)
Additive Identity ; IFO (2ero)is added to any integer, its value remains same. Thus, for an integer '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 'a' Is an integer, then (-a) Is its opposite
and vice versasuch that a+(—-a)=0=(-a)+a
Examples : 29+(-29)=0=(-29)+29

(<18} +18=0=18+(-18)

(-95) +95=0=05 + (-95)

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

Propertyof 111f1isadded to any integers, it gives its successor.
Examples : 11+1=12
So, 12 is the successor of 11.
Also,
{=7)+1={-8) 50,- 6 s the successor of {-7).
g o Mathematics-7
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Properties of Subtraction * .
Closure Property @ If a and b are two integers, then a— b will always be an integer. ’ . E
Examples : (-4)-(-8)=4
(-B)=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)but 18-(-4)=22
Associative Property : If a, b and c are three integers, then (a-b)-c#a-(b-c). It means associative property is
not applicable for the subtraction of integers.
Examples : [(-2)-4]-1-7)#(-2}-[4-(-7)]
= |-6]-(-T)#(-2)-11
=1=#=13
Property of Zero 1 1f 0 (zero) is subtracted from any integer, its value remains same. Thus, foran integer 2’ a=0=a
Examples : (-32)-0=(-32)
(-75)-0=(-75)
09-0=99
Property of 1:1f1is subtracted from any integer, it gives its predecessor.
Examples : (-23)-1=(-24)
B3-1=82
(-87)-1 =(-88)
Intheabove given examples, the integers | — 24}, 82 and {-88) are predecessors of (—23), 83 and (-B7) respectively.
Properties of Multiplication
Closure Property : Ifaand bare twointegers, then a ﬂh'u_ulﬂr always be an integer.
Examples : (-7)=(-8)=56
(-8} x4=(-32)
Tx(=-3)=(-21)
11=12=132
Commistative Property : If a and b are two Integers, then their multiples remains the same, irrespective of the
order,i.e.axb = bxa
Examples : (=7)x(=12)=84=(=12)x(=7)
4% (=9) = (~26) = (-9} x 4
[-13)x6=(-78)=6x[-13)
17x5=85=5x17

Associative Property :1f a, band care three integers, then a = (b = ¢} = {a x b) x c. While multiplying these integers it
Is not necessary to multiply it as a particular order of their occurrence. We can do it by grouping them as per our
comvenience.
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!-.'. o Examples : [{-5)x8]x(-7) =|-5]x[6x(-7]]
*s (=30) % {~7)={-5] x(-42)

=y 210=210
Let's see another example :
[(-12)x (-5)] = (-2} = (-12) x[{-5) = {-2]]
= B0 {-2)={-12)x10
= ~120=-120

Multiplicative Identity : If 1is multiplied to any integer, its value remains same. Thus, for an integer 'a"
axl=1lxa=a

Examples : (-87)x1=1x{-87)=(-87)
43x1=1x43=43
(-27)%1=1=|-27)=(-27)

Multiplicotive Inverse : The multiple of an integer and its multiplicative inverse is always 1. If "2’ isan integer, then

( % | is its multiplicative inverse and vice-versa such that

i i
a=;=1—i=a

Examples : (-15)%—— 1=t x{-15)

R L"r]I (-15)
1 ... G
-t )
Distributive Property

Ifa, band care three integers, then
ax(b+c)=[{axb)+{axc)
It means multiplication distributes over addition.
Examples : (-7)x[4+{-8)] = [(=7 =4)]+[(-7)=(-8)]
=5 [=7)x(=4) ==28+56
= 28 = 28

. linl;l larethe ﬂnlrmmnm';whnﬁﬂ mp&rﬂw rrmthph:athe Inverse remains same. i
Pmpnﬂh:nfﬂhrhlnrr I R e A I e e g S R - e | .

Closure Property : If a and b are two integers, thus a+ bwill not always be an integer.
Examples : (-2)+5=-04
2+3=06
(—4) + 0= not defined
[-7)+(-28)=0.25
Commutative Preperty : If a and b are two integers, then a ¢+ b 2 b+ a. It means commutative property is not
applicable for the division of integer.
Examples : (-8)+(8)=8+(-4)
= -05# -2

»” 1 Mathematics-7
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Let's see another example; : -

o

(=12} +{-4) (-4} +(-12)
= 3203
Assoclotive Property : If a, band ¢ are three integers, then [a + b} + c 2 a + (b + c}. t means assoclative property is
not applicable for the division of integers.
Exomples : [(-16)+4]+(-2)#(-16)+[4+(-2)]
= (—4)=(-2)2{-16) = {-2)
= 228
Let's see another example:
[(=24)+(-4)] + 62 (=24) + [(-4) + 6]
= B62|-24)+ (j]
= 1#36 L
Property aof 1:fwe divide any integer by 1, it gives the same integer as quotient. For any integer 'a’, a+1=a
Examples : (-29)+1=(-29)
(=75)+1=(-75)
Property of 0 {zero) : If we divide zero by any integer, the resultis always zero. For any integer 'a’,
O+a=0
E.:n.mph. : 0+-92=0
0+345=0

0+645=0

2 Zerodivided by an integer is always zero.
. J Anyinteger divndied by sero ks not defined.

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

Solution : Lettherequiredinteger be 'y’
According to the question,
x+46=(-73)
= x=(-73)-46
=2 X =-119
Hence, the required integeris (-119)
Verification :
-1194+46=-73
=3 =73==73
Exomple B : Subtractthe sumof (=75) and (~47) from the multiple of (-8} and (-12).
Solution : Sumof (=75)and(-47)
= (-75)+(-47)
= =122

— Mathematics-7
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Multiple of (-8) and (=12)
= (-B)x(-12}= 96

+ Therequired difference= 96—-{-122) = 218

Example 9
Solution

Example 10 :

Golution

Exomple 11

Solution

Example 12 :

Solution

Exomple 13 °

Solution
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. Subtractthesumof16, 14 and (-7) from the sum of 7, 19 and the additive inverse of 16.
. Sumof 16, 14 and (-7)

= 16+14+(-T)= 23
Additive inverse of 16is{=16),

Sumof7, 19and(-16)

= 7+19+(-16)= 10

.~ Therequired difference= 10-23= (=13}

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 7

: Rahul'stotalscore = 70+(-20)+40 =90

Saurav'stotalscore = 5040+ 20 = 70
Rahul’s score is 90 and Saurav's scoreis 70.
5o, Rahul won by the marginof 90-70=20.

. Evaluate the following using distributive property :

(a) (-6)=97 {b) {~7)=1002

© {a) {~6)x97=(-6)x(100-3}

[(=6) = 100] = [{~6) = 3] (by distributive property)

(-600}-|-18)

(~600) +18 =(-582)

{b) {=7)x1002=(=7)=(1000+ 2)

[{=7)=1000] +[(-7) = 2]

[-7000) + (-14) ={-7014)

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

1

1

: Since the submarine is going down, so the distance covered by it will be represented by negative

integer.

Changein position of the submarine in one minutes = {-12)km

Position of the submarine after 15 minutes = (=12)%x15 = {=180]km

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

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 7 [ If current temperature is 0°C)

: Timestaken by room heater toreach at 34"C= % =17 min

Hence, after 17 minutes the temperature of the roomwill reach at 34°C that will make Ankit happy.
Mathematics-7
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fi Exercise E

Fill in khe blanks :

[a) 20+ j==1 (b3} i+ 25==1 () +b=0
d) 13=(-13)= | (g) (=17)x =16x(-17) it} (-243)x0=
g} (-5)x—= =1 (h] (F10)x[{-5}+7]=[(-10)= {J+l{ |)=7]

) i![§+i-—¢}]= [(-8hx3]+[(-8)= ]
() [10x _ |]={-6)=10x [(-5)x{-6})]
Write T for True and F for False for the following statements ;

a) (~5)x7==35 (b) (=5)x{~4)x2= 5x2x=(-4) | (g} (-4)={-8) =-12

(d) (-18)x0=-18 e} {(-8)={-14}=0=0 | () (-12)+4=4+(-12)
Calculate the following using sultable arrangements:

(a} (127=8)+{127x12) (b) 105=7 lc} (-125)+(-75)+188+(-38)+25
Prove the validity of the following using property of multiplication:

(2} [57=(-127)]+ [{-23)=57] (b) (-8)x[(-12)+(-16)]

(e} [(=21)=[{-5)+{=7)] (d) [{-105)}=51]+[5x51]

Evaluate the following using distributive property:

(2} 1Bx102 (B) {=5)= 1003 e} 89x14 (d) (=37)x97

Aninteger divided by (=13) gives 9. Find the integer.
Find an integer which when multiplied with (—-8) gives 72.

Tanya throws a stone 52 m vertically up in the air which later settled on the bottom of a lake 60 m deep. Find

the total distance covered by stone.

integers are the combined sets of negative numbers and whole numbers,

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

On a number ling, every integer to the right of zerois greater than the integers toits left and vice versa,

0% neither negative nor positive.

Addition of integers follow closure, commutative and associative property e,

(a) Thevalue of sum of twa integers a and b is integer. {b) a+b=b+a

(c} [a#bj+cma+ibec)

Subtraction of integers follow only closure property. The value of subtraction of two integers a and b ks integer.

Multiplication of integers follow closure, communicative and associative property i.e.,

{a) The product of two integers a and bis integer. (b) axb=bxa (c} (a=bh)=c=an{bx=c)

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

asfhec)={axb)+(akc)

For division of integers

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

(B) The guotient carries a negathe signs when dividend and divisor have different signs [one posithee and other
negative).

Forany integer ‘a’,

(a} a+0isnotdefined (b) O+a=0 and fc} a+l=a

- ™ 3 X = 2* o B g
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1. MULTIPLE CHOICE QUESTIONS (MCQs):
Tick [+ ) the correct options
la} Which of the following is correct ?
i}y a+0=0
{iil) 0+a=D
(b} Thesmallest positive integeris :
{ij 0 (i 1
ic] The additive inverse of (-7}is:
m 1 oy =1 iy 7
{d] The rTllr'luItipli::atl'u'& inverse o¥?:~: is:
M L iy 7 tiii T
Tx X 1
(e} Whichof the following relation is correct 7
) (-28)+{-4)=(-86)
{iil) 20+ (=10)=2
if] Whatis thevalue of expression:
{(-15) + &4 +{=7) } + {{-3)-9+18}

(] D+a=notdefined
(iv) 1+a=a

(i 99

() {=72)+8={-9)
(v} (=30)+(=3)==27

Ny 2 i -3 iy A w8
lg} The expression 103 = (-35) can be re-written as which of the following expression ?
{ij 10300-105 (I} -10300+ 105
(il) 3500+105 () -3500-105
2. Find the product of the following :
(a) (-13)x(-11) (b) (~4)x16 () (-6)%(-15)
3. Findthequotient :
{a) (-64)+(-18) (b) [-E4)+=4 (e} 0+(-7)
(d} 168 +(-8) le) [-218)={-6] (f) 120+(-15)
4. Simplify:
{a) {(-80)+16}x(-2)+6 (b} [{i—3)={-4}} = {{-8) + {-8}}]
le} {(=7)={=5)={-6)}+(-15) (d) [24 +{{-6+18)-6}]
5. Findthe product using suitable properties as:
{a) {-17)x29 (b) (-51)=13
c] {(=47)x21}+(-47] d] [(=24)=37]+[(-24)+13]
e} (99=17)+(17=101) (f (=12} x 25 x G x(=4)

| {iv) 1000

| {i¥) MNoneofthese

| (i) (=)

(d) [~125)x8

6. A mankey is trying to reach at the top of vertical slipperly pale 25 m high. In one jump he goes up by 3 m but

slips by 1 m. In how many mowves he will reach at the top?

7. Rinku gets T 1500 as pocket money per month, He spends ¥ 750 eating outside and T 300 as donation to a

charity organisation. Find out Rinku's saving at the end of the year.
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Every floor of a 20 storey building is 5 m high. f a lift moves 2 metres every second, how long will it take
to move from 3rd floor to 15th floar,

Procedure
Stepl

Stap2
Step3
Stepd

S . -

: 10sguare-shaped one coloured cards with integers from =510 5 1

mentioned on it, square paper sketch pens and different E

colouned counters,

e ——

The game is to be played ideallyamong 2 to 4 players.
Take a white colored chart paper. Cut it in squared shape.
Take a chart paper and draw a 9 = 8 grid on it using sketch pen,

32 | 93 | =« |35 |36 [ 37 |38 | 39 | 4
31 | 30 | 20 |28 |27 | 26 |28 | 4 | B
M h1s | a6 |37 |18 | < |0 |21 | 2
11 I | 0 |9 A 7 Ei 5

-4 | -3 | =2 |1 |o 1 2 3 4

- | 6 | -7 |8 |9 |20 |- | -12 | -13
T ETNET A U TG ET
-23 | -24 | -25 |-26 |-27 | -28 |-29 | -0 | -m
—~40 | -39 | -38 |-37 |-36 | -35 [-3 | -33 | -3

. Keepthe countersat 0. | Each player will play with only counter].

. towards (=40).

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

Rules to be followed:

Each player will choose two cards from the pack of 10 cards randomily, (Integers hidden on other side)
The player has to multiply the integers shown on the card. For example, the appearing numbers and
(=#)and 5. 50, {(~4}x5={-20}. The player will put his counter at (~20) on the board.

Naow itsturn of the next playver sitting niext to the Tirst player.

If the product is positive, the counter will move towards 40, If the product is negative it will move

g s - — [ — - — - [ o — o g o — - g - — o f——— o

Each player gets another chance to choose two cards after the completion of the first round. L
The player whose counter crosses 40 first is the winner. &
]
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Rational Numbers

didEaifaaapaiidAiidiiddaaaEEsiisEnddiAaiAEinEiiaSAaaisdiEaiAdaE R aaAaRAAaRAAaaAaBEaEe

When one starts learning Mathematics, he first starts with counting numbers, e, 1, 2, 3, 4, 5, 6 ..... (Natural
Numbers). Then he learmns about D and numbers beyond 1 (Whole Numbers). Knowing about the negatives of
natural numbers he learns about integers. Suppose one has to find out a part of a whole or a part of a set of objects,
he may or may not get the desired result. Therefore, we need to extend the set of whole numbers so as to make the
divisicn of whole always possible. This new set of numbers is termed as the set of rational numbers. Here, rational
number is any number that can be written as a ratio of two integers. It means a number is rational, if it can be
written as a fraction where both numerator and denominator are integers.
The word ‘rational’ originates from the word 'ratio’ because rational numbers are the ones that can be written in
ratio form, g where pand gare integers and g = 0.
Before knowing more about rational numbers, let’s refresh the basics of number system,
Matural numbers : The counting numbers are called natural numbers. Thus, 1, 2, 3,4, 5..... are natural numbers,
Whale Numbaers : All patural numbers including 0 (zero) are called whole numbers. Thus, 0, 1, 2, 3...... are whole

numbers.

We also learnt these properties related with whole numbers:

{a) The sum of twowhaole numbers is always a whale number.

Example : 0+8=8
M Division of inlegers
23+37=136 by zero is not

{b) The product of two whole numbers is always a whole number. E:lEfinng

Example : 0x17=0 e t} 7=0
Bx15=120 0+ {6} =
Tx19=133

le) Thedifference of two whole numbers is not always a whole number.
Example : 57-30=27
0 -68 = (-68) (Not awhole number)
75—-87=[-12) [Notawholenumber)
{d) The division of two whole numbers does not always give a whole number as quotient.
Example: 12+3=4
14+ 6=2.3 [Nota whole number)

49+7=7
Integers { The whole numbers with the negatives of natural numbers are called Integer.
Thus; ...~ 4%~=3=2=1L0,1.2,. 3.4 i are all integers.

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 Matheinatics-7
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Example : 24+8=3 * "h
{-72)+18 =i‘5‘“ ‘ o
[(=5)}+15= "]—5" [Motan integer]
1
(=3}+(-1B)= § [Not an integer]

#= Rotional number

Integens (-3,-2~1,0,1.21, ) =

e W 0l numbers |0,1.2,3,.....1

Naturad numbers {1.2,34.....) =

@ 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 numbér systam.

A number that can be represented m'thzfnnnuf-:-,whgmpand q are integers and q= 0, Is called a ratlonal number.
The denominator of a fraction cannot be 0 (zero) because division of any number by zera is not defined.

Example : (a) E is a rational number as both (~6) and 11 are integers and denominator [11) is nat equal to 0,
-3 ]
(b) ? Isa rational number as both {-3) and 8 are integers and denominator (8)is not equal to zero.
(c} 15isarationalnumberas15= e
Both 15 and 1 are integers and the denominator (1) is not equal to 0 (zera).
From the above, we can conclude that rational numbers include both integers and fractions,

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.
282307
Example : 7'19°5 'g'g are positive rational integers
LTy S b T e W i M
Also, 8'B'— 7' =% are positive rational numbers, because 18 18’9 9'= =% 6
Mathematics-7 19 "‘
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(b) Megative Rational Numbers : A rational number is negative, if either its numerator or denominator is
il B

Example : 7' 37'"39' 3g Arenegativerational numbers because
59 582
- 7 A7) V) -\ 290" 39\ 39

O Arational number 5 is & fraction only when p and g are whole numbersand g 2 0.

2 Allfractions are rational numbers but a rational number s not ahways a fraction,
J  Negative fractions are also called negative rational numbers.
- AHu:huntlng numbers [Hatural numhers}, whulE numhersand lntegers are| ritlunainum.hers

( ) Rational Numbers on a Number Line

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

-4 -3/ -1 0 1 2 3 4 % &
When we move from left to right on the number line, the number increases, whereas, ifwe move from right ta left,
the number decreases as shown inthe given figure.

Torepresent a rational number on a number line, each unit length is divided into equal parts of the denominator of
a rational number. Then one can easily mark the required rational number on line.

Example 1 : Represent :;ﬂﬂﬂ number fine.,

Solution : Here, the denominator of the rational number is 5. 50 we divide each unit length on the number
line AB into 5 equal parts as shown is the figure.

A EBDE) @) ° K K % % e

The numerator to be denoted, is (—3), 50 counting 3 parts to the left of zero on the number line,

mark it as point C. Point 'C’ represents [-?3}

3
Example 2 :Hepresem[ TJ and % on anumber line,
Solutlon  : Here, the denominator of the rational number is 4. So we divide each unit length on the number
line AB into 4 equal parts as shown in the figure.

W I
Y leded e o % % (%

The numerators to be denoted are (—3) and 3. 5o counting 3 parts to the left of zero on the number
line, mark it as point 'C' and counting 3 parts to the right of zero on the numberline, mark it as paint
D, Point Cand D represents [‘%} and 3 respectively,

&g"
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Exomple3 Repﬂ-seﬂE ananumberline.

>’
‘P _

-13 1 -1
Solution ! ——E=d—a=34
4 3-! - [4]

Here, the denominator of the rational number is 4. 50 we divide each unit length an the number
line ABinto 4 equal parts as shown inthe figure.

:|:"|
A8 A/ A0/ 8F _y 3 &S 8 2§ %
R A e A R o A A A R A

' ‘1 B
I%I-

Since the numerator to be denoted is =13, so count 13 parts to the left of 2ero on the number line

-13
and mark it as point 'C', Point 'C' represents [T] .

@ Standard Form of a Rational Number

A rational numbers is said to be in the standard form if its denominator is a positive integer and the numerator and
the denominator are co-primesi.e,, have nocommaon factor other than 1.

217 8 =17
Example : 337’19 " = aretherational numbersinstandardform.

Example 4 Reduce the following in the standard form :

=
(o) —2 ] -

Solution : (&) The denominator of [ii;ﬁ] is positive. To express it in standard form, first find the HCF of 4

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

13
So, the standard form of [:‘..) {;{I}
26 13

24
(b) Thedenumlnatumf[ 15]15 negative. To make it positive, multiply both numerator and
denominator by (—1), we get
(24)x(-1) _-24
(-16)%(-1) 16
Mow find the HCF of 24 and 16, which is 8. Divide both numerator and denominator by 8, we get

!-ﬂhl‘ﬂ

le+8 F 4 i
50, the standard form of [_] {;}
=16 2

— Mathematics-7 B
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@ Absolute Value of a Rational Number

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

denominator, l.e., H e H e
-4l q

=7 =17 17

i} P —

Example {al —i ~ (b} g
2 27 1 B

(e ?l y {d) T g

a1

Faces o Knon,

O The absolute value of rational number, when represented on a number line, is taken as its distance from 2ero
{irrespective of the direction) and itis represented as qf ;
@ A positive rational number is ahways preater than a negative rational number.

@ Equivalent Rational Numbers

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

-1 3 3 [ ] ;
e i %
= A o : r! E
N RS A S A
J e o Q '_-
LAY R AR
-1 - ' ’ | M -

2 4

One can observe that points P, Q and R representing =, ST iﬂ respectively are equidistant from point O that

represents (0] zero on the number line, In ntherwurds, the same point corresponds to these rational numbers, We
;—4. % and %mequlﬂlantﬂmﬂarhpmnt&ﬁ BandC, representing [_:].[-f}[?]
and respectively are equidistant from point O that represents 0 on the number line. Hence, these are equivalent,
=3 = =A

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

can say rational numbers

a c
Let E and ; be two rational numbers:

(a) E-E or ad = b, they are equivalent rational numbers.

Mathematics-7
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(b} o h—}g,thmadhcd c) if E{—thenadi:b: *

b d ’ %
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) —2.=7*2_-14 () 1B_13x3 39 g 3., 33 -9
8 8x2 16 18 18x3 54 =13 -13x(-3) 39
j;—h[—sp‘_ag_ 3 _ 13x(=2) ﬁ 26 3 . 3x6 =1B
8 Bx[-5 -40 18 18x{-2) -36 36 =13 =13=6 -78

18
Example 5: Showthatrational numbers %Iﬂﬂ % are equivalent.
Solution : We know that for two rational numbers L and& to be equivalent ad =be.
I.EtE=rE and E=-1-E '
b 5 d 30
ad=3x30=90andbc=5=18=90
Sincead=bc =90, 50 g and % are equivalent.

B
Example 6:  Write four equivalent rational numbersof 7.
5 Bxd 12 & 6x3 18

Solution 11 1ix2 22' 31 11x3 33
5 _6x4 4 &_6x5_30
11 11x4 44’ 11 11x5 55
B 12 18 24 30
f ival i = —
50, four equivalent rational numbers o n are — 32' 38 Eﬂnd
=17
Exomple 7: Express —— asarational number with numerator 85.

15
Solution @ Toexpress % as a rational number with numerator 85 which when multiplied by (-17), gives B5.

Since 85 + 17 = 5, so multiply both the numerator and denominator by (-5) as(-17) = (-5} = 85,
=17 _[17)x(5) _ 8s -17 85

15. 15x(5) =I5 % 15 =75

@ Comparison of Rational Numbers

Have a look at the number line representing rational numbers as shown in the figure,

A" @ V(T TN
i L L] L] f ] fi i & 6 ] 6
From the figure, we learn that

-%‘_%‘%"%‘%‘-%‘n‘%‘%‘%‘%‘%‘% (ascending order)
and 6455454053052/ 1es0> 1L 52, >3/ > A/ 55/ 5 -6/ (descendingarder]

The above mentioned rational numbers have same denominator. Therefore, by comparing the numerators we find
outwhich is greater or smaller.

Mathematics-7
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Example : j;-% (Since —4>-5)

# /
2.5 [Since-2<5)

e B

Other than this, all other rules for the comparison of integers and fractions are applicable to rational numbers also.

(i}  All positive rational numbers are greater than 0.
[ii] All positive rational numbers are greater than all negative rational numbers.

(if) Allnegative numbersare smallerthan 0.
~3
Example : ﬁ"ﬁ [Since (-3)<(-1)]

3 18
and ?-z 7 [Since 3<18)

When the rational numbers have different denominators we change them as rational numbers with the same
denominator and than compare. We will learn it through examples.
Example B:  Arrangethe following in descending order

13651 411
b 'L TR T TIT!
Solution : (3) Since the denominator of the given rational numbers Is same ie. 12, we write their

numerators in descending order,
Here, 13>6>523>1

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

Here, 12>4>-1>-4

5 _7
Example 91 Whichisgreater: = or 27
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 _Ixz 14

6 6%3 18'5 92 18

14

15
15=14 — > —.Or,
Since 15> Su,“:-uur

5
-
&

o=~

2 Wecan also use the following relations to compare two rational numbers
o E:-E:ld:h: (i) o E-:E:ad:h:

R RN
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7.

9.

10.

11.

"‘i Exercise m :""

Which of the following is not a rational number ?

=2 4 2 0 B 7

7 7S

Convert the following rational numbers into integers:

e s Kb A

-1" 14" -18" 1
Identify the positive rational numbers from the followling :

-3 B =8 8 -5 =1 F =277
= b 2 e ") s -t L ha
(3l =5 (&) = €} W= == W= e = Hﬂa
Write any five positive and five negative rational numbers.
Represent the following on a number line:
-3 -5 3174 -7 =5=313
ot § ol 95555 T e
Express the following in standard form :
BS xr =12 10
{a) 280 b} 243 (4] 6 {d} 357
Write four equivalent ational numbers for the following:
-3 2 =11 ‘ &
(2] 7 {b) 3 (€} 5 (d) 11
Find the value of xin the following.
LAl S Rl s £ X
Was Wi © 3 b T % e} 152

Ohbserve the given patterns carefully and write the next two rational numbers for the following :

5 I3 g
o R s —— ® T E——
| 1234 {d) :i. i jj
c :.rﬁlﬁln#.,_,l_.i ?J?J?t?.l;._;_‘l
Arrange the following rational numbers in ascending order :
e S 2 il I - =2 4 6 =3 =4
a) 3'3'a°S'E (b} B ;E,ir?;?
Arrange the following rational numbers in descending order:
2421177 A b.f =i =9 2 o LB i e T ke,
8l 33'3'3'33'3 b} 3333 "3 '3 B 573 a%'s W B R E90 s

. Which of the two given rational numbers is smaller ?

-3 -4 14 7 -6 -8B
== B —— d
Eal?! ”z?s m:l?lﬁ (d)

Mathematics-7 25 -‘
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¢ f O Addition of Rational Numbers

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

{l} Expresseach rational number with positive denominator,

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

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

fiv) If required, change the result into standard form.

Example 10 :  Addthe following:

= ~18 (-4
P X B bt e
@ $*5 b} :s+[1-9]
Solution fa) 8,22 cBx3+(-2i1 oy 38,4 _-18+04)
19 57 57 29 79 29
_-24+(-2) -8, _H8-4 S
=% &7 [LoMof 19and 57in57] 5 =
Example 11 : Addthe following:
-17 i
{al '—'-ﬂﬂd“ (b) 1_,—“’“15;
=47 {37 4 =7
i : — | — + =
Solutions (a) A +[ r ] {8is a multiple of 4) I:h}-a- [2‘:‘]
_-17%2 [ﬁ] _-4:31_[—_1]
8%2 8 9x3 |27
34 [-3:-'] -12 [-7]
= e | —— P p—
B 8 27 \27
-3 _=n JS13=7 -19
B 8 27 27
Example 12 ©  Solve the following:
a) 2,43 by 3,7 :5,]
{a) El.|...!__.+l { ) r +1ﬂ+ 3
Sobution & 1) 2,4 3 _2x20 4x12 3x15 by 3.-3%15_-45
3 5 4 3Ix20 5uu dx15 4 4=15 6O
[LEMof 3, 5and4 =60] 7 _7x6 _42
_do 48 45 10 10=6 60
60 60 60 =5 _-5x5 _-25
_40+48+45 133 12 12x5 &0
6D 80 [LCMof 4,10and12=60]
3 7 [—5] -45 42 [—15}
Now,—+—+ =—
4 10 \12) 60 60 | 6O
458225 —if -7
60 &0 15
Mathematics-T
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Gﬂla Subtraction of Rational Numbers

We know that subtraction is the inverse process of addition. We can subtract a rational numbers from another by
adding its additive inverse toit. Let § and The two rational numbers. Tosubtract © I‘rnms we add additive inverse
5 [

ufltn—.

Example 13 : Subtract — from .

; =¥ e
Solution : Theadditive inverseof = a [a] 3
Mow, we have to add additive inverse of —_-g-tn g

5 [-?] 5 7
| s | S
7 B T B




~ f @ Muitiplication of Rational Numbers

: : 4 1
Let's learn multiplication of rational numbers [E Hg}vh‘.h the help of a diagram.
The shaded part ABFE shows % of ABCD

4 1
The double-shaded part AGHE shows s outof T [

From the given figure, itis clear that the double—shaded part shows gg

e
T HLa
5 25

1 4
25 4 1 4x1

5
bserve that —x—=——
5x5

S0

ar

5
-4
5

Also, we o

v
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 =y “and . are three rational numbers, then

g r.t_pxgxt_ hudmufnummurs
g 5 u g=s=u Productofdenominators

-12 8
Example 15 :  Findtheproductof Joand ¢
-12 8 (-12)x8
§ -—
- 17 jlllt‘! 17=5
=96
85
Example 16 : thﬂupmdudnf e ,}lﬂﬂ ?
2 (-4 6 (-3 2#{-—-4]::-5:[—-5] 12
5 e L e B e e
olution 3:[5]1:?#[‘] e

@ Division of Rational Numbers

1
It is known to us that division is the inverse of multiplication Le., if pand q two integers, thenp+q= P 3" Here
we rnu!tiplvthe divlﬁend by the multiplicative inverse of the divisor. The same rule is applied for division of rational

d
numbers. If = and — are two rational numbers, then L A [E#ﬂ]

b d b 8 b c

Example 17 : Bhidlilwg

Solutionfl. 4} o [Muﬂwknﬂwhvemqf—lsﬂ] §. o om—— ratu.-rm! SrEPm——"e
9 13 3 1 13 12] . additive inverse is 0 (zero), :
_—8x13 =26 - 3 The product of a rational number and
S ox12 27 ; IHrEnprdl:irmalwafsl .
o ﬂﬂ Mathematics-7
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Exomple 18 : Divide %ihg ‘;'%

= =3 3 =F 5 y
Solutions 3 ?TE=T:§ [Muﬂﬁikmhmenj%ﬂ%]
3%
T Tul
e

7

"f‘ Exercise w

1. Solvethe following:

a) 3,6.8 (b) =5 [:3] () 2 {:E} [:.
5+5+5 E+ 7 ?+ & y 3
E+_",+[“_3J :h[j}, e N
() -_3+(-_4] e 77" (1a LT P A T M
11 Lil
2. Addthe fallowing:
3 et & . -4 13 L=
[a] lﬁ"ﬁ 1 lh] ?Iﬂd? 1':] Eﬂl‘l‘d"ﬁ
i =3 5 =6 Lo=F 12
[} E dT (&) E.HHT iFi -'Ell'lﬂ—s-
3. Subtractthe following :
-7 -4 -7 4 -
4 f — = itk s En.d
iy o o 3 e 8 5 ors
5 7 -3 -7 -5 =11
4. Find the product of the following:
4 (-15% 14 7 (=5 -3 (5 (7
— | — — (] — — — — ——
2} s"[u]“za ) s"[n] (e n"{ﬁ]’{s]
-5 (-8 (A 4 =31 14 =11 ¥=15%. 3
d} —x| — x| — €] =x|— [x= | ™ P
’ ?”[15)"[15] i ?"[5]“24 "< "[12]"5
5. Simplify the following:
e 5.6 2 = bR
{a) {?3-:15]+B (b E+? 3 {c) 4;&[5 3]
CA LN 3 (4} =7
- n“[n*u Me%'n
6. Thesum of two rational numbersis %3 Ifoneofthemis % find the other number.
-3 5 -6
7. What should be added to {T+?]mget 7R

8. Findthe product of ?aﬂdthemipmlﬂf E
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@ 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 : E:tpr%a as a decimal number by writing an equivalent rational number with
denominator as power of 10.
Solution ; 1 %28 115 o
4 4x25 100
Ag=175
3
Exomple 20 Expregg  asadecimal number by using long division method.
; 3 .
Solution 5 =3+25
25)3.0(0.12
=43
50
=50
0
3
Co=—=[12
23

;7 Terminating and Non-Terminating Decimals

When a rational number iscomeerted 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.

Example : % =0.5, $= -0.375etc.

(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...

]
I
mE\

L
»LE!‘“E

=

The rational number in which the division process does not come to an end and keeps repeating, is called non-
mminltﬁ‘g:epuﬂngduﬂmul."l’n represent such decimals, we put a bar sign (-} above the repeating part. 5o, 3 =
0.333...=03.
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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) 5 : (&) 7 (c) 5 "
Solution : la) E = 5+6 (b) 5 7 =247
6 SDIEIII:I 0 0.8333 ?] E-MID-IESTHIE
_43 -1 4
60
~hb
40
—15 -35
ID 50
_-18 -49
2 10
. 2 =0.8333..... =0.83 -7
9 5 = 30
Thus, & =0.83 represent non-terminating decimals. -78
5 20
— =5+8
(4] ik
g 5 000 (0.625 60
—48 =56
EU 2 4
-16 o= =0.28571428..=0.285714
a0 7
i "‘E Thua% = 0,285714 represents non-terminating
5 decimals.
o= =0.62%
B
N
Thus, = =0.625represents terminating decimals.

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

¥

3 Everyrational number can be converted into either a terminating decimal or non-terminating repeating decimal.
3 Such de:lmalswhl:h are nan- turmlrming a.nd haveno repeatlng parts are t:allzd Irrahunal numhm

llufe to Find TErmnrmth'll or H'ﬂ'l'l'llll"mlﬂlﬁl'l. HHHI‘H'I"IE Decimals
Ruile for Terminating Decimals : If a rational number isin its lowest term and its denominator has no multiple ather

than 2 or 5 or both.
13 1
Example : 2'35 and o5 represent terminating decimals.
Rule for Non-terminating Repeating Decimals : If a rational number is in its lowest term and its denominator hasa
prime factor other than 2 and 5.
- Mathematics-7 2
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“l : Example 7’6 and 15 are examples of non-terminating repeating decimals.

Exaomple 22 ¢ Without actual division, determine which of the following rational numbers have a
terminating decimal representation:

7 3 9
B == b = o g
(a) 5 (b) T (e}
Salution A - | 1—:5 the denominatoris 225,

Wehave, 225=5=5x3x3
Thus, 225 has 3 as a prime number that is other than 2 and 5.

¥ .
Hence, I_EE must have a non-terminating decimal representation,

{b} In 1—!"5 the denominatoris 16.

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

Hence, % must have a terminating decimal representation,
g
{c} In 7 the denominator is 75.
Wehave, 75=5x5x=3
Thus, 75 has 3 as a prime number that is other than 2 and 5.

Hence, % mist have 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:
(il Pure Repeating or Recurring Decimal : A decimal presentation in which all the digits after the decimal
paint are repeated.
E:tnmpi-l ! 0.67,0.7and 0.123 are recurring decimals.
{if) Mixed Repeating or Recurring Decimal : A decimal presentation in which at least one digit after the
decimal point Is non-repeating.
Example :1.2345,4.235 and 1.0125 are mixed recurring decimals.
Let's learn conversion of non-terminating repeating decimals into rational numbers through examples.

Example 23 :  Convertthe following decimalsinthe formof Z:

{a) 0.8 {b) 0.87 c) 7.23 (d) 0.723
Solution :  (a)letx =0.5...... (i)
Here, only one digit in decimal part is repeated, we multiply it by 10, we get,
10x=8.8.... {ii)
Subtracting (i) from (i), we get,
10x-x = B88-08
= 9x = B
=% ==
9
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(b) Letx=0.87.....() ?

Here, only two digits in decimal part is repeated, we multiply it by 100, we get, ﬁ'
100x =87.87......... (i)
Subtracting {i) from (i), we get,

—= DOy =87
a7
= X = —
90

(c) Letx=7.23.........{I)
Here, only two digits in decimal part is repeated, we multiply it by 100, we get,
100 = 723.33=7.23...crvverevrses (i)
subtracting (i) from {ii) we get,
100x—x=723.23 -7.23

= 8x =716
e T
99

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

decimal point,
. 100x=72.3 .covnrrinmrn. i}
MNow, only one digit is repeating, so we again multiply it by 10, we get
1000x=723.3 oisreecrennnans {ii}
Subtracting (i) from {li}, we get,
1000-100x = 723.3-72.3
— 90Dx = B51
= X = e
900

Short-cut Method of Converting a Non-terminating Decimal into Rational Numbers:
To convert a recurring decimals into % form, write repeated figure only once in the numerator and take as many

nines inthe denominator as the number of repeated digits
= ¥ — 103
Example : 037= and0.123= _oo

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

bar and then subtract the non-repeating number. The denominator will carry as many nines as the number of
digits In the repeating part followed by as many zere as the numbers of digits in the non-repeating part after

decimal point.

Example  : 0237- 27-2_235
50 9490
Example 24 ©  Evaluate the following using short-cutmethod:
fa) 3,67 +4.58 (b} 2.353-1.125
Solution . (a) 367+458 = (3+4)+(0.67+0.58)
= J4 [E..,..-EJ
99 99
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26
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(b) 2.353-1.12%
= (2+0.353)-{1+0.125)
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ﬁ Exercise m

Convert the following into decimals by writing an equivalent rational number with denominator as power

of 10:
13 -7 3 =7
(a) 5 (b} 75 () 1 (d) 0
Without actual division state whether the following rational numbers represent terminating or non-
terminating decimals

5 17 -3 27
(a} 35 b Z (c) P W =
-7 12 8 -19
AL 15 s o I
(el e (f) 5 (&) e (k) %
Convert the following rational numbers into decimal numbers:
2 3 7 17
fa} 35 b} 3 (€l g (d) 35
12 13 125 12
e N a2 o By ==
(e} 2% if 3 (Bl 5 (h) e
Convert the following decimals into rational numbers:
(2} 1.25 {b) 7.025 (e) 3.7 (d) 2.385
(e} 0.23 (fl 335 (g 0.78 (h)  1.023

§
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fa) 23+33 (b) 3.34+6.78 lc] 1.235-0.785 (d) 18.53-7.683

&
5. Find the value of the following: :

6. i X=236+173, find £,
Y ¥

. I % =1.355 - lﬁ find the least value of xand y.

8. Whichof the following decimals can be expressed as rational numbers 7
R ot ER— (b} 0.12FT72727...cvvrninnns {c) 3.4010010001.....cccc00r
(0] 13:35735735 cosermsivin (2] 2.0010020008.....cc00000 7] 1251350

Points to Ramamb}" -

& * Arational number can be expressed inthe form of E, where pand gare integers and g # 0,

Allfractions are rational numbers but .Illratlnnllmfmhers are niot fractions.
All counting numbers, whole numbers and integers are rational numbers,

All rational numbers can be represented on o numbers line.

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

= & 55

Fortworational numbers % and 5

() 2=S=sadsbe (Equivalent) (i) S>S=>ad>be (i) S<=sad<be

= Arational nurmber is in s.tand:rd I'nrm H’thuHL‘Fnllt; meratnr.‘md den-nrninahnriﬂ.

< Fortwo rational numbers E and i E #*: E 0 then E iz called the additive inverse of E andvice versa.

# The product of a rathonal number and its reciprocal is always 1.

% A rational number can be converted into decimal either by long division method or by writing an equivalent rational
number with the denominator as power of 10,

< Rational numberscan be expressed either as terminating or non-terminating repeating decimals.

% Decimals which are non-terminating and non-repeatingare calledirrational numbsers. !

M& EXERCISE
1. MULTIPLE CHOICE QUESTIONS (MCQs):

Tick(+ ) the correct options:
[a] Onlyrational number whose absolutevalueis0,is

(o ! (i) +1 ) (v] =9
(b} Additiveinverseof “1 is:
1 Sl 7 o 4
U i | e v =3
(¢} Onbyrational number which s neither positive nor negative is :
(i) O L)1 (iil) 100 {Iv] Noneofthese
(d) The largest rational numbersis: n
- (iiy 10" (il [E] {lv] nondeterminable

q ‘
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- -7
," ’ (e} Multiplicative inverseof — is:

18
18 18 T -7
1] F (i) = (i) T {iv) =T
(f) ‘%1 inthe standard form s -
1 == N = = W} =
u 14 ) 13 (i 13 't 17
- 42 "
(g] f & -3 , then the value of xis:
n 7 () =7 [ili] 14 (v =14
(h} Theexample ofirrational numberis:
2 i '8 7
(1) E (M) 3 i “'Hi liv) 0.1234564325624....
2. Represent the following on the numbers line:
-5 -3 22 e JEOY
{a) = (b} 7 (c) 5"“15 \d} 5'““5
3. Convert the following rational numbers in standard form:
—65 161 =125 55
@ 325 ) 343 ! Jooo @ 320
4, Findthe absolute value of the following rational numbers:
-2 % B 5 [-6 =3 3 4
N Bl 242 e _2 d) K
@ 4 *? B { '5+{14J el 3 'S ()3 5
5. Ineachof the following pairs of rational numbers, which is greater ?
35 =F 5 5 -3 -2 3
Y 5 b S = d o
1E:|4? [133 lr:ll=1—:I:-.1um:1_jl 1}3‘
6. Arrange the following rational numbers in ascending order:
2 35 =] =5 =5 3 =3 = = =K }'E=]l 1 =1-1 -3.3
la) = ==—,— B = =, —=,— B e = = d) ~L——=02—=
348 8B 6 14 10 7 35 36 3633 22 55
7. Simplify :
{a) j+[i]+[lﬁ.] [{s]] E-p[.__".]q.[i}pi (c) :._.Eq.i i) -__1-.3_.3._.5
7 7 7 5 \1a 5] 1 iy 5l 2 2 4 B
B. Solve:
. s -8 (24 1_{.‘1]
e B 25] ie) E'[E] ATl ET
i I " .-_33—1-.‘; :E—‘]IE j]{i]g[i]x[ﬁ]
9. Simplify: L Rt (T T LT 0 T i e
10. Divide the sum of % and -TS by the product of -?2 and-Ta.
11. What rational number should we muttiply to _EE' togetthe product 24 7
12. Ih::? andv:%  find thevalue of 3x—4y.
7 5 . Mathematics-7
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13. Find the value of x for the following :
- =7 2, -3 -5\ 7
(a] T"'“ & {b) E"'“ 7 le] * [T]_E
14. Convert the following rational numbers into decimals:
2 [ 3 5
{a) ry {b} 3 {c) %0 (d) 2
15. Convertthe following decimals into rational numbers: - -
fa) 0.025 {b) 3.15 ic) 25.5 {d) 0.379
16. Simplify of the following:
[2) 4.23+3.79 (b) 237-3.25+1.23 () 0.78+0.67 (d) 3.7B6+37.86
17. ¥2=37+73 find 2.
q q
1E. Evaluate the following:
fa) 23x1.3 (b) 1.25+0.5

#.

=& There are 100 students ina school. Each student is requged to participate in an ufa:urrh:lar activiky.
The choices are art, cricket, basketball and swimming. 3g of students are in art, 3g are in ericket and 17
play basketball. How many students are going to participate in swimming?

L e ——— —— o —— " — o — - e S e

Objective :  Tomultiply twa rational numbers by folding circular paper.
Materiaks Required ;. Circular paper stripand sketch pen.

Take circular paper strip and follow these steps:;
Stepl : Foldthe circularstripintotwohalves

Stepl : Foldthe strip again.

Letus find the product of twa rational numbers, !-m,.r- a.nd - .
2



Stepd :  Unfold the strip and your will get the shape like this.

Stepd : Shadetwo parts with horizontal lines and 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
one out of twio parts,

Stepf : Unfold thestrip. You will find that 2 out of 8 parts are double shaded. This lllustrates that the
double shaded regian re;menu%'nrthe whale strip,

—
.
-

. . . . . . . . . . . . . . . . . . . . . . S . . S . . S . . S . .l S S S S . . - S S G S i SO O . I . . . . . . . . . . . . . . . S .
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Fractions
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Multiplication of Fractions

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

Denominator of the fraction
We know that multiplication is a repeated addition.

i

Fraction ® Whole Number = -

For example, 1:5 - !+§ 8
3, _ : &
Here, 30 added twotimes, so that we get Ty

In this case, we have multiplied proper fraction -3— with whole number 2.

3
Suppose, we multiply improper fraction 3 with whaole number 3. We get

3 1533+3+39

.—1[31_--.-.-1-.-. —_—

Let us denote it with the I'hu-ip of pltturesghren heh:-w

PO - OO @E

/&
D

b
i

3 3 =
$ 7 3x7 n? 2
Similarly, we have 3Xo=——==
9
4x3.4%9 3 :
5 5 5
B, 7,56

Tx
3
i we want to multupll,.r a mixed fractfun with a whole number we first convert mixed fraction into an improper
fraction, then multiply. 3 " - 3

For example: e

7 17 51 1

3y i M psur 0
TR TN

351511—%15:5:155
4 4 T
Multiplication of a Fraction by a Fraction
1 1 p i
What do you understand by ; of % f It means EI

1
4
o Mathematics-7 39 "\
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Let us use square as 1 unit. Now, we divide it into 4 equal parts with the help of horizantal lines as shown here, One

part isshaded to show 1
a4

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

ltshows X of 1 _1%1_1
2 4 2x4 8

It means that dark shaded portion s 1 part of square. Square
g

Therefore, multiplication of two fractions can be written as:

Product of two fractions =  Product of numerators
Product of denominators

Multiplication of more than bwo Fractions St

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

denaominators 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 abtained into the lowest form and express the answer as a mixed fraction, if the

answer inan improper fraction,

Example 5 :  Simplify 1 gl
13 H?:uﬁx-ﬂ:

Salution

Igr; #nlu HE

9.2 67 9&

FEJ e Se—

37 & 2
=67uT =469

3 Product of afraction does not change it the order ischanged.
2 Product of a fraction with 1 is the fraction itseff
< 3 Product of 3 fraction wlth zero [I:l: is al-mw :em {ﬂl
Fraction asan ﬂp:ﬁlﬁr ol
Suppose, we express 1 as arectangle, Now, we divide itinto three equal parts as shown in the figure.

Shade one part and representitas 1 . Z %W

1
=part
_,_P*

Now, we divide 1 into two equal halves. Thus 11 is represented by the darker shade as shown in the figure.

3 z 3
%‘”\‘3;1 :“‘“‘*“t\“
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[ ans — of = m=x=
R 2 3 a3 3kh B %

Hence, we obsarve 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

% %
% %
% A
Wi s

Every non-zero fraction when multiplied by its reciprocal {or multiplicative inverse), gives 1,

Exam s 81 24301 and ;
ples ?‘Ekﬂ 1,3#2 1, and soon

Ifyou take the reciprocal of a reciprocal you end up back where you started.
f""..-, 3-—-.__‘\
Reciprocal Reciprocal
- \\""—}';(-')

|||||||||||||||||||||||||||||||||||||||||||||

2 Theword "Reciprocal™ comes from the Latin word reciprocus meaning returning.

fanumberisgreater than1, thenitsreciprocal islessthant,
For example : 2isgreaterthan 1 butits reciprocal % is less than 1.
Ifanumber is lessthan 1 (i.e., between 0and 1), then its reciprocalis greater than 1.

For example : % isless than 1 but its reciprocal is greater than 1.
Example & : Find the reciprocal of each of the following :

5 1 B
(a) = (b) 2-3-— (c) 3 (d) vy
Solution : {a) ﬂ!ﬂp‘l’ﬂtﬂlﬂf; is ;

LS B
(b} Reciprocalaf 3-:nr._,rtz-:_..

1
{c} Reciprocal of 3is 3

(] 11
i lof — 5 —.
{d} Reciprocalo 1155
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‘f l Exercise @

« B Find the product of the following :

7 d 13 7 2 8 64
BX— P 6x— 15x— =t —ud
(a) 11 (b) a {cl 5 [d) T {e] 3 7 it} g
2. Find the product of the following :
27 7 6 21 - T 2.3 T a7
—n— —x— Zx= —x= T-x3— —x—
(a) e [[]] 7 ic) = (d) 5311 (e} 3 EI1EI {f) =55
3. Findthe value of the following :
{a) ..5.:[13:33 “;l._% EHE {c) !'..:q;i ?. [} luiniﬂﬂ
M . 4 5 4 9 4 b T L Bl

1
4. Thecostof lmofribbonis 1'5?5 . Find the cost of 15' m of ribbon.

5. Avinashwalks ?% km in 4 hours. How much distance will be covered by him in 12 hours?

. 1 2 : ¢
6. Acow grazesfor 2 hoursin afield and gives EE litres of milk. Find the quantity of milk given by cow if it grazes
for 6 hours.

G, D 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 » Reciprocal of the whole number

Example 7 : nm%ﬁ-qu:l%?

Solution :  We lookat the pizzas below. .
When haif of pizza is divided into 3 equal parts, each person gets one sixth of awhole pizza, i.e., —3 %

AHali: @ Divided by 3: @ Answer: —

Similariy,

5 4 Iﬂ .'laﬂ
Division of a Fractions by another Fraction

We multiply first fraction by reciprocal of second fraction.
5o, First fraction + Second fraction = First fraction ® Reciprocal of second fraction.

f ao Mathematics-7
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3 1 3 4 3x4 12 .
- — — 3 i
HEOK, R A L %

24 6 28 7 2x2 48 B _2
and e M e W W W P
4 3 2 36 3% 18 3 ‘3

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

For example : 3§+§_E+E_E w2252 M

5 T 3 3 =3 18
1 6 3 4 3Ixd4 12
I=4=3=K== s=—=]
2 4 I 6 2= 12
Division of a Whole Number by a Fraction
To perform this, we multiply whole number by the reciprocal of fraction.

Example 8 : Dividethe following :

3 7 )
+= $— +3—
{a} 15 T (b) 8 . c) 5 I-lTI|I
Solution : (a) 15+E=_15+§__E E__lm__;5=15

= 4 3 1 F =3 3

T o1 255 B
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
Lengthof each piece = 3% m

1
50, number of pieces = ?1{-35

7
= +—
2

11::2 = %: B Hence, Mohanty got 6 pleces of cloth,

‘ﬁj Exercise E)

1. Find the value of the following:

3 4 T-A 1.7 13 11
—+= 2o 5o+ ==
8 53 o) 5 ol 3E*3 9
2. Divide the following:
2 1 3 El
(a) 32 (b} 3%3 il G () A327
3. Dividethe following:
(a} 11+% (B) mi’f_n (c) 5+3; {d) 144-%
e Mathematics-7 a 5
-3 o of & N :_-qx T a n 5 E v
)b T A3 BTR 4+ T4 B4 g 2=




I' 4. The product of two numbers iiu% Mone number is 4;? , find the other number.
5. Thecostofapenis 11% . How many pens can be purchased for T 2047
E. Oneboxcanhold T% kg of Rajma dal. How many kilogram of Rajam dal can 18 such boxes hold?
7. Thepriceof 11 footballsis¥ 535% . Find the price of 1 football.
X, . " 1 £ .
8 3 liter of mustard oil costsisT 27 > How much would Evs- Iters of mustard oil cost?

Points to Ramamb:"' N

< Afractionisapartofwhole,
= Afraction has two part - Numerator and Denominator.
% |Itcanbewrittenas:

Numerator
Denominator
& Fracticn can be classified into Proper fraction, Improper fraction, Mixed fraction, Unit fraction, Like fractions,
Linfike fraction etc.
4+ Equivalent fractions are fractions that have same values as that of fraction.
<+ Tomultiply a fraction by a whole number, we first multiply numerator of fraction with whaole number, then divide it
by the denominator of the fraction.
&  Tomultiply a mixed fraction with a whole number, we first convert it inko animproper fraction, then multiply.
@ Multiplication of two fractions can be written as:
Product of Numerator
Product of Denominator
Product of a fraction with zera (0] [s always zero (D).
Reciprocal of a fraction means swap over the Numerator and Denominator.
To divide a fraction by whole number, we multiply the battom number of fraction by the whole number,
To perform division by a fraction, we multiply fraction by the reciprocal of second fraction.
To divide whole number by a fraction, we multiply whole number by the reciprocal of fraction, y

Fraction =

Product of twao fractions =

L - -

1. MULTIPLE CHOICE QUESTIONS [MCQs):
Tick |+ ) the correct options :

la]  Whichone of the following is a proper fractions 7

15 17 B -
] || [t i = §
n 2 (1} - )= (v -
(k) Whichone of the followingis a unit fraction?
iy A (i) 50 iy 3. iv) 5

17
Mathematics-7
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9.

()

(d)

(e

i

|8}

(h}

By what number should we multiply E-% toget IEE]'

r -."' i
L 4 *i .
. £,8.3 )
What is the final output of ?*11"'.‘, ? Qﬁ
Y 19 oy 1 19
{1 6 (it} 15 il 7 [iv) 77
What is the product of 1% and6 ¢
17 (22
(i} 16 (iv) 15

Shikha reads E% page of a book in one hour, How many pages will she read in z% hours?

13 13 13 15
| —= I — I = oo e
HT.-" l*ll!-‘ l'hﬂ‘ [1"'"?!.}':‘I
On simplifying I [3 1] we get
S \2 8
115 112 109
{1 ET3 (i} 1 () == (vl T

Mwe add 1% and ai,weset

2 y 11
2 2
15 19
(i) (W) 3
E i5sameas
14
il 5% (i) 62
] -l% (v} Moneofthese

2

The cost of }'% kgof Jaggeryis T HI% . Atwhat price per kg Jaggery will be sold?

Kanchan covers 2% km in 1 hour. How much distance she covers in 6 hours?

The cost of Ii ke of tomatoesis ¥ 70. How much will 45 kg tomatoes cost?

E litres cold drink is hEptfnrdEMhutlnnnmungE:hlldren How much cold drink would one child get?

Them are 56 students in aclass. Suppose E of them are boys. Find out the number of girls in the class.

To puhlrsh a monthly school magazine, ¥ 1— are collected from each student, If the amount collected is

T 512 , find the number of students whao :nntrlhut!d for this cause.

Kirantravelled EE% km by train, 1!% km by bus and 3% km by cyele, Find the total distance travelled by her,
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Find the perimiters of AABC and rectangle BCDE of the given figure. Whose perimeter s greater and by how
mich?

3
3 l crmi !i' Cm
2
3—-cm
B C
l 1.1 cIm
I 6
I E D
L . gt i
ﬂr Objoctive : To multiply two fractions.
-v ¥ Materials Required 20 small sized broad ice-cream sticks, glue, A4 size paper, green
'w sketch pen.

= Procedure :
Stepl: Takean Adsize 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 ath column
4
Step 4 ;: Shade the top four sticks with green sketch pen,
ﬂmmadedsﬁdashuwguf%stmw:,
Conclusion : 5o, ul:annhsamth:tﬂ nflshmith rt of the complete structure L.e iﬂlﬂi
S0, ya 5% i - e 8 i

|
|
|
! Stepd: The first column is made up of horizontally pasted sticks shows ! of total structure.
i
i
1
1
|
L]
|
i
i

s e T T e oo s e S e s T e e e A e e e e e R el S e e B .
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Decimals
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? Multiplication of Decimal Fractions

didshe walkinall ?
Multiplication ofa Decimals by 10, 100, 1000, ...
When we multiply a decimal by 10, the decimal point moves one place to the right and when we multiply a decimal
by 100, the decimal point moves two places to the right. Similarly, when we multiply a decimal by 100, the decimal
point moves three places to the right.
Example 1 :  Multiply the following :
(a) 9.47x1000 {b) 94.234x=100 {c) 78.25=10
Solution ¢ (&) 9.47=1000=9470(The decimal point shifts three places to the right)
(b) 94.234 = 100=9423.4 ( The decimal point shifts two places to the right)
© 78.25x10=7825(The decimal point shifts one place to the right)
Exomple 2 ©  The cost of 1 kg packet of detergent cake is T 52.75. What will be the cost of 100 packets, if each
packet weighs 1 kg ?
Solutions @ Itiswvery clear thatwe have to multiply 52.75 by 100 to find out the cost of 100 packets
Therefore, 152, 75% 100=T 5275
Multiplication of a Decimal be a Whole Numbers
<+ Tomultiply a decimal number by a whole numbers ;
< lgnore the decimal point and multiply the digits.
% Place the decimal point in the answer so that it has the same number of decimal places as that of number
{decimal numbers)

Example 3 : Calculate 39.98x7
Salution £ 39.98 2 decimal ptaces 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 5§
0.0040 or 0.004
Example 5 : Calculate 47.4x45

Solution i 47.4
w5

2370

1896

2133.0
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Multiplication of a Decimal Number by Another Decimal Number

To multiply the two decimals
< Ignore the decimal points and multiply the digits.
% Place a decimal point in the answer so that it has the same number of decimal places as the sum of decimal

places in the given numbers.

Example & : Calculate 0.8 x 0.9

Solution ’ 0.8 ——— 1 decimal place
=0.9 +—— 1 decimal place
0.72 #—— 7 decimal places In the answer

Thus, 0.8 = 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

e e

244,388

Mathematics-7
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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 I 18.81 - = 2 decimal places
x1.11 e 4 OECIMal places
1881
1881
1881
20.8791 =— 4 decimal places
N :
f‘i Exercise m
1. Multiply the following :
{a) 7.95%10 (b} 1.45x100 {c] 1.53=1000 (d} 6.75%100
{e} 0.55x10 {fl  3.567x1000 (g) 279.01x=1000 (k) 287.33=10
2. Findthe product of the following:
la) D.874x=401 (b} 3.5x40 {c] 0.96=91 (d} 3.3x9
el 9.28x17 (fi 745320x37 (g} 532.2x49 (h) 8.9x2.75
3. Findthe product of the following :
la) D.429x33.5 b} 15.78x1.1 {c] 3.05x1.29 (d} 279.7=2.14
{e} 45.7=3.36 N 1913x7.3 (g) 0.75x1.25 {h} 1.35=0.123

4. MNayancantravel at 54.67 km per hour by his car. How far can he travel in 3 hours 7
5. Findtheareaofasquareof sides 17.90 meach, [Hint : Area of square = side = side]

@ 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 paint in the answer shifts accordingly to the left side by 1,
2 or 3 places respectively,

Example 9 : Divide 7578.9 by 1000

Solution :  Numberof zerosin the divisor (1000} is 3. S0, 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 8 Whole Number or a Decimal Fraction
<+ Move the decimal point in the divisor to the right until it changes into a whole number.
% Move the decimal paint 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.
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: * < Divide the new dividend by the new divisor.
’.‘“ . f < After division, count the number of decimal places in the new dividend from right handed and place the

decimal point accordingly in the quotient so obtained.

Example 11 : Calculate 4.2625 +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 right in the dividend. So, new dividend is 426.25.
5/426.25/85.25
-40
Fl
=25
12
=10
T
- 25

b

Thus, 4,2625 + 0.05 = 85.25
Example 12 : Divide 72.5 by 29
Solution ; 29725025
-58_
145
— 145
. Thus, 72.5+29=25
In the above exampie, we counted the number of decimal placed in the new dividend and placed the decimal paint
accordingly in the quotient so obtained.

\il Exercise J)

1. Calculatethe following:

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

(a) 0.14+0.7 (b} 0.12+1.2 {c] 144 +08

id) 1.5813+251 e} 10.9326+2.74 il 112456

3. The productof two decimalsis 5832.8222. If one decimal is 427.94, find the other.
@&, Calculate the area of a rectangle whose breadth is 2.5 cm and length s 0.38 cm.
(Hint : Area of rectangle = length = breadth)
An glectrician earns € 75.25 per hour. If he worked 200 haurs this month, how much did he earm ?

G 3 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
huggarumt wedivide by 10, 100 or 1000 as the case may be,

Mathematics-7
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We spell out the abbreviation as:

kg means kilogram kimeans kilolitre

{J MEans grarm I means litre

km means kilometre mi means millilitre

m-means metre cm means centimetre

Example 13: Convert the following:
(a) 7kgintograms (b) 500cm intometres {c) 12 kminto metres
(d) Imintocentimetres (e} ¥ 36rupeesintopaise

Solution : (a) 7kg=7=1000g=7000g (5ince, 1kg=1000g)

(b) 500cm= 300 m=5m (Since, 100cm=1m)

100
(c) 12km=12x1000m=12000m (Since, 1 km=1000m]
(d) 3m=3x100cm=300cm (Since, 1 m=100m)
(@) ¥ 36=36x100paise=3600 paise (Since, T 1=100paise and ¥ isanabbreviation for Rupees)

(f} 500Paise= % T=5T(Since, T 1=100paise and ¥ isan abbreviation for Rupees)

Example 14 : Convert the following :
(a} 4 km 600 m into m (b) 61500 ml into ml
Solution : (@) 4kmE00 m=4x 1000 + 600 m
= 4000 o + 600 m = 4600 m
(b) & {500 mi = B = 1000 mi + 500 mf
= BO00 mi + 500 mi = 6500 mi

{ Exercise

1. Fillinthe blanks.

fa) 71 = mi fb) 25km = m
fc} 3.5kg = | g (¢} 2900g= | kg
{e} Skl x ! (f] 2945g= kg
{g) 725mlh = |1 {h} 200em= _ m

2. A bookbinder requires 1.7 m of thread to bind a book. How many such books can be binded from a bundle of
thread of 44.2 min length 7

5500.35 kg wheat isdistributed among 45 persons. How much wheat did each person get 7

87 cartons of toys weigh 393675 kg. Find the weight of 100 such cartons of toys.

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

Points to Iitarrllanﬂ::!:\‘~ -

4 + Theword "Decimal” comes from Latinword decima which means tenth part

Decimals are based on 10and contain a decimal point.

A decimal number always represents Whale number part and Decimal part, separated by a decimal paint.

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....... places to the right side.

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

" os W

e ol e o e
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&  Whenwe divide a decimal by 10, 100, 1000... the decimal point in the answer shifts accordingly to the left sideby 1,

‘ ’ 2,3........ place respectively,

% Todivide a decimal 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 whols number.

% Inour dally life, we use units such as metre, gram, millilitre and convert them into their corresponding bigger or
smaller units,

v

e

1.  MULTIPLE CHOICE QUESTIONS {MCQs):
Tick (* ) the correct options :
{a] Which one is the value of 0.89 = 100 ?

(i} 980 i} &9
iy 8.9 | () 0.089
(B2} How many grams are 37 kg 28 g7
(i} 37280 grams (i} 3728 grams
(i 37028 grams | ] None of these
ic] Which of the following is the result of 2.93 + 17.1 + 15,002 ¢
(Il 34.023 ) 37.302
(i) 33.023 | (iv] 35.032
(d) I we multiply a decimal fraction by 1000, how many places to the right a decimal point move ?
i 2 _IWre
fily 3 [ liv) 4
(2} The sum of two decimals is 79.37. If one of them is 37.542, then the other is
(i} ¥40.582 (il Ta1.727
(i} ¥T41.828 | () ¥ 40.B26
{f] One set of spoon and bowl costs T 36.75. How much would 15 such sets cost ¥
{f} 55022 __ | iy "X 551.25
(i} T505.25 | ‘ify) ¥ 55.125
(g} Kitty saves ¥ 34.50 per month (30 days). How much will she save for 18 days ?
i} 225 i) 1B.75
(i 20.7 [ |iv) 22.25

2. A photocopy costs T1.2 per sheet. If a shopkeeper makes 12000 copies, what is their cost 7
3. Afruitvendor takes 4 rounds of a street in 15 minutes. How many rounds will he take in 2 hours ?

Ambuj wants to buy the following items : A DVD player for ¥ 1597.50, a OVD 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 ?

Anold man gets retirement pension of ¥ 2470.50 for 8 months. How much will he get for 2month 7
Find the area of arectangle whose breadth is 465 m and length is 10.38m ?

IF 30 drums of water weigh 21765 kg, find the weight of 1 drum of water,

-
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A household requires 2.94 liters of kerosene ol per day for cooking purpose. How much oil is used in ane ‘“

F} +'i'
—— » .‘ ®
e —— J By

%

If Patra earn ¥ 26850 per month (i.e., 30 days), how much will he earn in 9 days 7
10. Ascooterdrivercovers 46.8 kmin 1.6liter of petrol. How much distance will it cover in one litre of petrol ?

&

its shadow?

1. Ifoneinch=2.54cm, then 1yard=..... metres,
2. Aflagpole of 20 m casts ashadow of 5 m, IFanother flagpole isonly 12 m high, what is the length of

‘cﬂb Objective

-

Procedure ;

"’H.y Materials Reguired

To multiply two decimals
White chart paper, scissors, black sketch pen, yellow sketch pen, |

green sketch pen

Step 1) Takeawhite colored chart paper, Cut it insquared shape.

Step 2: Draw grids with black sketch pen in 10 equals rows and 10 egual 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 le,, 0.6 = 0.3

Step 3 ; Shade the first 6 rows with vellow sketch colour,
Step d : Shade the first 3 columns with green sketch colaur,

Count the boxes which are dark shaded and commaon in both.

You will see 18 such boxes out of 100 boxes i.e., % =0.18. Hence 0.6 % 0.3=0.18

Following the similar method, you could find the product
(i) 0.7=0.2 (i) 0.9=0.3

and many more.....

fill) 0.5=0.8
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Exponents and Powers
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In our daily life we come across many large numbers, For example, like the velocity of light is 300, 000, 000 m/s,
mass of the earth is 5,970, 000, 000, 000, 000, 000, 000, 000 kg, the distance of Sun from the Earthis 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 10" m/s,

mass of the earthis 597 x 10" kg it becomes easy to read.
We have written above the short form of large numbers using exponent. In this chapter, we shall learn about

exponent and itslaws.

@ Exponents

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

Let us see, 100,000 =10x10=10x10x10=10"

Here 10° has written for 10 x10 =10 »10 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% 3= 3% 3 x 3 js written as in exponential form as 3°. In 3, 3 i base and 5 is the exponent or
power. 58786=5= 10000+ 8= 1000+ 7= 100+ 8% 10+ 6. Wecanwriteitas 5= 10'+8x 10"+ 7= 10°+8x 10+ 6. The
base of exponential form of exponential value can be negative also. For example,

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

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

[t.' —_—— = | E] == | K] == | ] =-— | =——
- 5 5 5 5, 3135
Let us consider for example,

axp=g : Wereaditasaraised tothe powerof 2,
mxmxm=m" ;  Weread itasmraised to the powerof 3,
oxoxbxbxb=a'b’ ; Wereaditanaraisedtothe powerof 2 and b raised to the power of 3.

Example 1 :© Express125asapower05.
Solution . Wewrite 125as
125=5x5x5
Hence, we can say that
125=F",
Example 2 © Which oneof the following is greater.
(a) 2'ord’ ) -3\ or(-4)'
Solution . [a) Wewrite 2° as
2 =2x2x2x2=16
and4’as 4'=4x4=16
Both numbers are equal.
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Example 3 :
(a)
Solution (a)
(b)
(c)
(d)

Example 4
(a)
Solution (a)
(b)
(c)
(d)

Example 5
(a)
Solution E - 1
(b)

Example &
(a)
(d)
Solution (a)
(b}
(c)
(d)
(e}

— Mathematics-7
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We write (=3) " as

(=31 =(3)x=(-3)=(-3x(-3) =81
We write (-4) "as

(~4)'= (~8) x(~8) x(~4) = 64
Itisclear that, (-=3)'>(-4)",

Find the exponential value of the following :

m'n' b) n'm' ) ma d) n'm’

M =memxnxnxn

a'm = nxpxAxmMEm
| -

M ESMEMEMATER

pm'= axpxmEmxm

Express the following numbers as a product of powers of prime factors:
32 {b) 3125 e} 729 (d) —-1331

32=2x2x2x2x2=2
3125=5x5x5x5x5 =5°
729=3x3x3x3x3x3 =3
~1331=(-11)=(-11) ={-11) ={-11}

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

1800 (b)25000

1800 = 2x2%2x3Ix3Ix5x5
= 2'x3 xS

PEFEFEEE LA AT

s 2xg

25000

Simplify the following :

11'] {h‘i ilm'l

(e} (-1)'

5'x%3 () {(-2) = (-10)'

1"= 1#1x1=x1x1=x1xl=x1x1xl =1

100'= 100

(=1)"=(=1) % (-1} (=1} % (=1} % {-1)
==1

5x3 = Ex5x3Ixind

= 2527 = 675

(27 %(-10)" = (~2)%(-2)x(~2) %(~10) x(~10} %(~10)

- N - ZF' .

1% 756 _ . |

<

= (=B8] x[-1000) =2000

N X o L2
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1. Findthe value of each of the following :

(s} 2° (b 3 fe) &
(d) 4* fe) 3* (M -7
2.  Write the base and expenent (power) of the following:
[a) (S)' (b) (-5)" le} {=1)"
{d) v\ e} m’ (f} (-100)
3.  Write the following in exponential form:
la) yxyxy (b) IIxIxOxD (c}) axa
() TxT=7=3x3 (&] hxpaxnxm=m () wxxsyspxynzxy
4.  Which is greater in the following pairs:
fa) 1'or® (b} 3'org’ {e] 107org"
(d) {(-2)'ors® (e} (-1)"or(10) i (7 or(3y
5. Write the following numbers as a product of power of prime factor :
{a) 75 (b) 2000 (€] 625
{d) 405 {e) 3600 {fl 675
6. Simplifythe following :
{a) 3x10' (b] 3x4" fe] 5'xq’
d) 2'x6' (e) 35’ (f] 4xs5’
7. Simplify the following:
(a) (-5)/%(-2) () (~1)"%(-4)" el (=2 %|-1)"
(d} 2'x5 (8] 3'x5 {fi 2°x4°

YL NN

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) Letuscaleulate, 3'x3' = (3x3)x|3xIx3)
= 3x3IxFIx3Ix3 =3"=3"
Here, the basein 3’ and 3" are same and the sum of exponentsis 243 =5

fh] mam' = {rm = ) {m o mex mox mesom)
= M K X M X e m
= m |.e.,m*
fc) (-4)'=(-4) = (-ax—ax-8)x(|-4x-4)
= (—4)x(—4) x{—4) x{—4) = (-4)
= 4" e [-4)™
Hence, &5x5 = g™
6'x6 =p8"

10"%x10"' = 10" andsoon.
Therefore then, we can establish that non-zerointeger p when g and rare whole numbers,

p'xp=p"
Mathematics-T -
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Power of a power * .
Some patterns with power of a power like (2')', {37)', (4')', we simplify these as follows, ’ .
fa) (2 =2"x2"=2"'

5 Iﬁ = 2“]
b) (3 =3 xF I xF=3"""
=13"=3™
{:} “-?;II=¢}H q:| :.“‘.a= ill:|+an
= 4‘ E 4]11
From observing the above examples, we can establish the result in the form of another law as :
Law 1: It pis any integer (p=0) and g and r are two natural number, then
o) =p" =p”
Example 7 : Simplify the following as a single exponent.
fa) (2 {b) [(-20)T fe) (5°)" (d) (3% {e] (20%)"
Solution =, [a) (Y =2""=2"
(b} [(~2007"={-20)""={-20)"
‘EJ {5]}ﬂ=5!-5=5m
(d) (37)'=3""=3"
(e} (10%)"=10"""=40"
Exomples 8 © Findthat which oneisgreater:(2’) or (2')=4
Solution . Weknowthat (27 = 2™'=2"=4006
[2)=8 = 2'x4=8x4=32
itisclearthat (2°)'>{2") x4
2. Dividing powers with the same base
Let us simplify 2"+ 2

udupuxn?
P+ —— =

L

=2je, 2"
Thus, 2°+2'=72"
Here, the base of 2° and 2" are same. Therefore, 2' +2'= 27"
Similarly 7°+ 7'
- T - FuFuF =7 a7
FuFuTuFnT

Let m be a non-zero integer {m = 0), then find the value of m' + m'.

TTH% T8 2 T1 56 M) [T M XM m . .
we know that, m"+ m’= =m" Le,m
mEm

Now, Let us see some examples ;
10" +10" = 10" = 10’
g%:g'=g""=9g
pl +p! = pl-l =FI
Law -2 If Pis any non-zero integer and g and r are whole numbers such that g >r,

W
ﬂmpnrn
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("?) Multiplying Powers with the Same Exponents

Mow, we will learn to multiply the terms having some exponent but different base, For example :

{a) 3'x5 = [IxIxIx(5x5x5)
= [In5) =I5 x(Ixb)
= J5=x]15=]5
= 15'ie, (3% 5)’
(b} &4'x3" = (Axdxdxdxd)x(I3xIxIxIx3)

(4x3)x(dx3)=(dx3)x(dx3)x={4x3)
12x13 w12 %13 w1l

12%ie., (4 x3)

e} m'xn'=s Imxm=m)={nxnxn)

(m = nj x (m x n) = (m = n)
(mxn) ie., (mn)’

From observing above examples we can establish the result as a law that, If p and g are two non-zero (p 20, g =0)
integers and ris any whole number, then

pxq={pq) [p=g = pq|

("?’) Dividing Powers with the Same Exponents
When dividing powers having same exponents, we simplify them as following.

=== —m

(a) 2 _2%2x2x2x2 2.2 2 2 2 [1]’

e 3x3x3Ix3x3 3 3 3 31 3 1|3
(b) i:: 4:414:]:1:4:4__4' 4 --l-—xiu.._:,. Li]:-
5 SxSx5x5x5x5x5 5 5 5 5 5 § 5 |5

A
() B _pxpxp_p_p_p [ﬂ]
9 g*Gxq q @ 9 \@
From abserving the above examples, we establish a law that if p and g are two non-zero integers and r is a whole

number, then
oo gef]
4 q

@ Numbers with Exponent Zero

We observe some following examples in which numerator and denominator having same exponent and base. For
examples.
{a: 2.'|+25‘ 2“1"1;2!2.

2ximduiud
or,2  ie 2
Thus, we know that, 2°=1
7 o 3 Mathematies-7 . _
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Let us observe the other examples :
(b) 545'=5"
=5 =1
?H
7 =1
From observing above examples, we reach at conclusion thatp' = 1 forall p 20.
Mow, summaries the above laws of exponents,
(a) p'xp'=p"" (b} (") =(p)"
(e} p'+p'=p" (whereg>r] L] P .q=(pq)

(e) "’_'.[1‘_’]r
y g \q

e} 7'+7'

Example 9 - Write the following in the exponential form.

(a) 20=20x20=20=20 (b) 32x81x12

Solution : (a) Wehave 20x20x20x20x20 = (20)

= (4x5)
= 4'x5" =2"xg
(b) Wehave32x81x12 = (2=x2x2x2x7)x{3Ix3x3=3)x(2x2x3)
= IJ_::E::2:2:2:211”3:3:3:3:3:
= 2'x3

Example 10 : Simplify and write in the exponential form.

(a)] 4'xp'=7p’ (b} [(3°} = 15} 5"
{c) 15%+3* {d) (3'% 10" = 25) + (5" = &)

Solution : (a) &'xp'x?p' = 4 up'x7xp'

— Mathematics-7
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= &'xT=xp'xp’
= B4xTxp™ = Tx2'%p
(B) [(3°)'=15%+5" = [(3')" =(2x5)]+5'
% [3'“!3‘! 51]+55
= %E- = 3% ug'
e} 15'+3° = (3x5)"+3"
3Fusg*
3
3 g
F 1
3x5 = 3'x5’
(d) (3"=10"%25)+(5 =6
= |3 x [2x5)" x5'] ¢ [5" % (2x3)']
= [3'%2"%5"x5"]+ [6'%2"x3"]
= (3'x2"%5™) 4+ [5'x2"x3")
_ Fxxy

T PET xS

1
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e e <
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“;".l Exercise )

1. Simplify and express in exponential form:

() 2322 (b) [(5')'x5')s5"
(d) (3+4%)+7 (&) [E:h];p-
3
8 5’5+ 5 = t[%l;]
2.  Usinglaw of exponents, simplify in exponential form :
[a) 5'x5"xS§' (B} (-3)"={-3)"
(d} (57’ (&) 10°x10'
(@] mxn’ (W) (3'+3%)x3
3.  Write the following as a product of prime factors in exponential form :
(a) 432=48 (b} 6000
(d) 512=300 e} 2187 =625
a4, Simplify the following :
(a] (2% = 5° (b 6' x10° =125
T xd LAk
5. Justify and write true or false *
(a) 10=10°=10" (b} 3*<4’
(d} 5'={5000)" (&) 10" > 50000
6. Find the value of x in each of the following -
(a) 2'=256 b 2"+ =2"

(d) 2"=(-5)"={-10/

@ Decimal Number System

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

S57T987E=5=x 100000+ 7 x 10000 +9=x 1000 +8 = 100+ V= 10+b
We canwrite the expanded formin exponential form as
=5%10°+7%10'+9x 10" +8x 10"+ 7x10" + 6 x 10/

9% xa' = b’
e} P xa'xh
il (2'=2f
(e} p'xp’
(M} (2°)'+4'
(i) 8'+8'
() 729x81
(o) 3 xBlx7"
Py

(c) 7'=4' =28

{ﬂ' Eh-?=5lil

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

@ Expressing Large Number in the Standard Form

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

to read it, Its exponential form is given

=593 x 10" kg
=59.3x 10" kg
=593x10" kg

It becomes easy to read after converting large number in exponential form.

Mathematics-T e
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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
Speedoflightis
= 300,000,000 m{s
=3=10"m/s.

We have expressed the numbers above in standard form. A number can be expressed as decimal number betwean
1and 10.0is called its standard form,

\fu Exercise

1. Expressthe following numbers in the expanded form:

(a) 934557 (k) 80080807 (c)] 3210312 d) 70018
2. Write the number, their expanded term are given below.

ja) 7x10°+5x10"+3Ix10" b) 5x10'+7x10'+8x 10 +9x 10"

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

{a) 90000000 b} 4156900000 (] 590789 {d) 590658
4. Write the following in standard form :

(a) Speedoflight invacuumis 300,000.000m

(b) Diameteroftheearthis1,27,56,00m

lc) Our universe s estimated to be about 12,000,000,000 years old.

(d) The population of India was approaimately 1,027,000,000 in April 2001.

(e} Thedistance betweenthe earth and the moon is 384,000,000 m.

if] Diameter of sunis 1, 400,000,000 m.

Points to Remember ~ .

T 2 Inx", xis called the base and m is called the power or exponent or the index.

¢ NE XRAER L mtimes, where x is a rational number and mis a positive integer.

+ ¥ lsread as x raised to the power of m, where x 15 called the base and m is called the exponents or power or index.
% Ifxand y are rational numbers and m and o are positive integers, then,

=

Ky = o
22 = X Wman
=x" #n>m
WY = ¥
xy o= Lol
x" E -.!.-
r

¥ = 1,wherex=0
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1. MULTIPLE CHOICE QUESTIONS (MCQs):
Tick (') the correct options :
la) Thenumbers, whose expanded form is 710"+ 5x10'+ 9x10"is

() 70509 (i} 705009
(i) 7005090 (v} 75090
(] Theexpandedformof 204305is
() 2x10°+4=10"+ 3x10"+5=10'
(i) 2x10"+4=10°+3x10"+5x10°
fc] 1.234x10' is the exponential form of
(ij 1234000 (i} 12340000
(1] 12340000000 [i¥) D.0001234
{d] Ifxandoare positive integers such thatx” =49, theno " equalsto
e
i} 49 [ii} i
(i) 128 [iv] 64
je) a"+a"=a""when
(i} x>0 () y=>0
(i) x>y () y=x
(fi Thevalueof 14641+ 11 is =
i} 11 {i) 111
(i) 121 () 1212
(g} (4°+8")+3"equalsto
(i) 4 {iy -2
i) 2 w2
th) () h&h&ﬂﬁmmssedas.a:.lngl!mnmtls
N ¥ i) - *"
fiii) & W 2
(I} Express i in exponential form y .
IH a7 :
e "
= 3
(i) 2'%3 [ini} IT
2. Findthe valué of the each of the following :
(a) 2' (b} &'
(d} & (e} 3
3.  Write the base and exponent (powerjof the following :
(&) @ (b} (<11)"
(d} (m)" fe) (101)'

=.

557 77 9% 7 R

ic)
i

(el
if

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

5!
(-7’
(xy)’
“'l'
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10.

11.

of o =
a1 » o

= T —_ h““"—-_—..__-___i___.' = : p
Write following in expenential form: e .
(@) mxmxm (b)) (=1)x(=1)%x{=1)x(=1) ..
{c] Ix3I=x3Ix3nd (d) 2x2%2xmxn
(8] SxSxExTx7 f] memxmxnxpnxpxpxp
Which is lesserin the following pairs:
(a) 3‘and5" (b) 2'and4’
{c) (-2)"and(-3}’ (d} 2'and 7’
(e] 4%and5* (f) {=1)*and (-1)"
Write the following numbers as a product of powers of prime factor :
(a) 540 (B} 6125 c] 2400 (d] 648
Simplify the following :
(a) 5=10° (B) 35’ le) (-1)"=(-4)
{d} (—4) = {—a)"™ &) m=m'=m’ ify 2°+2°
Using law of exponents and simplify in exponential form :
(a) (2 %35’ ) (2"+27)x2’
[e) (3'%5 %25)%(5 =3) (d] [(5) =15")+5"
Justify and write true or false :
[a) 1"x1"=(=1)" (b} 10°<2*
] 5'%x2'52" %2 (d) 11"x11'>675
Find the value of y each of the following :
(a) 3'=243 (b] 57=5"+3x5'
(e} 2'=64 (d) 3+3'=3
Express the following numbersin expanded form:
{a] 507345 (b) SO000785 lc) 495781 (d] 679001
Write the following numbers whose expanded form are given below :
(a) 5%10 +8x10°+3x10'+2x10'+ 1= 10" (b) 4 x%10°+6x10'+9x=10'=x4x=10"
Express the following in standard form :
{a} 7.00,00,000

(b} 3,16, 78, 00, 00D
[c] Theearth has 1,353,000,000 cubic km of sea water.

.3 _
> L
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iw Objective - To understand exponents | power) by folding paper.

Materials Required Squared paper, pencil, etc.

Procedure : Letustake exponentsof 2, ie,2°,2',2°, 2.2, ... We represent the exponent by crease of folding.
Step 1:  Take the squared paper as shown in fig (i),

= < SEmETEmEET R RE S TEEE B T

Fig. (i Fig. il
This squared paper has no fold. So, The sqguared paper has one fold. So,
no any crease. It represents 2 = 1. onecrease, itrepresents2' =2,
Step2: Fold the squared paper into Step3: Now, fold the squared
two halves making a paper into two halves
vertical crease as shown in making a horizontal crease
fig. {il}. Then, unfold the a5 shown in fig. (iv)

paper as shown in fig, (iii).

Fig- ()

The squared paper now has two folds as shown in
fig. (v]. 50, two crease. It represents 2’ =4,

Fig. (i}
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In Fig. [vi}, number of folds or crease = 3; Number of
parts=850,2'=8

Fig. [v]

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

Fig. {vii)

Inv fig. (vil), number of fold or crease = 4;
Numberof parts = 16
50,2'=16
Concluslon: We can understand the exponents or
POWETS 25

=1
=7
2'=4
2'=8
4'=16and so on.
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Revision Test Paper-| y
evision lest raper- b
(Based on Chapters 1 to 5)
A. Multiple Cholce Questions (MCQs).
Tick [+ ) the correct option.
1. By how much does — 4 exceed -117
i =7 "-"':}J_m 7 "':}[iluli-:ls ’::_;-,:Iv:l =117 r:,,a
2. The product of two integers with opposite sign will carry
(i} —sign *'f'::;l_lll +5ign ?:jillb any of these Fji\r} the sign of greater {:}
i3 1 number
3. The ascending order of '3 and 3 5
123 132 151 ! 3132 ,
e L 4 o e Y i T | gl M- - L
M 357 A 333 i) 33 PI R !_:d
8, The fraction equivalent to g—ai— is
I iy 13 Tl A 2 \
M 5= TN = PIUE Sy P
"~ i
5 I Erﬁ.then
(i} ab>cd {j,{ﬂ] cd > ab r":;-‘l:iii‘.l ad > be 4 ;‘Hv! ad < be r’j
B. The sum of two rational numbers is 7. If one of the numbers s %,thunmenth!r number is
16 Ny =16 o -11 \
n2 0 T ol o
7. Thevalue of 2 x 0.2 =0,02 = 0.002 is equal to
(i) 16 Tl 0.00016 T Sfiii) 0.016 £, lv) 0.000016 &
8. 12.015 km is equal to
{i) 1_1;|m-| 1500m ¥ (i) 12kmisam T (i) 12kmisem T (v 12kmism T
9. [-?s]hequalm
) S =i B i 2 -
i = Ty P UE S1LE- £
10. 5 x5'+5isegualto -
i F"'\.\. wpe) Pl"" -'Jl ! s I""r"._
(i 5 SN “ iy s T 3 ®
B. Fill in the blanks of the following -
1.  Thesum of twonumbersis 5. If one number is g , then other numberis .
2 To divide a fraction by another fraction, we multiply the dividend by the ofdivisor,
3.  Arational numberissaid to be inits form, if the HCF of its numerator and denominatoris 1,
4. Thestandard unitof measuring capacity is
5. Zerodivided byanintegerisalways ;
e Mathematics-7 . o )\
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10.

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

1.

fraction is a combination of whole number and praper fraction,

The ward 'decimal’ comes from Latin word

which means tenth part.

fraction has numerator less than denaminator,

Decimals which are non-terminating and non-repeating are called

are combined sets of negative numbers and whole numbers.

Subtraction of 1 from any integer gives its successor,

The =at of all fractions is called the set of rational numbers, and is represented by the

symbol O

A rational number can only be expressed as the terminating decimal.

21.5x54 ssameasd.54 =215,
:SI]1= 5?
15 s a rational number.

L[—_T]=_E
a \8) "2

sl 5
5+ 3- isequalto =,
vy 7

When we multiply a decimal by 10, 100, 1000 ......... the decimal points shifisto 2,3 4 ........

placestothe right side.
(%10« 25)+ (8 x6)=1

% F

o

CI

19

olereiole

[
A
&
'\l
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Algebraic Expression

didEaifadapadidAdidSiddasaiEaidisanddiadAiadiassaiaddaaiddaEEiaaaRRAAaREAaaAERES

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

@ Algebraic Expressions

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

Constont : A guantity having a fixed numeric value is called constant. Forexample: 1, 15,6, T 475 .
Variabfe : A quantity which can have different numerical values is called variable orlite rnl.\'.l'fzuse smalllettersa, b,
C, P, 0Q.r,m,n, XY, Z... etc. to denote variables.

@ Types of Algebraic Expressions

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

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

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

Monamial : An algebralc expression contalning only one term is called a monomial.

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

Trinomiol: An algebraic expression containing three terms is called a trinomial.

Polynomial : Analgebraic expression contalning two or more terms is called a polynomial.

Algebrale Expression No. of Terms Name Terms
(a) 7'y 1 Manamial In'y
(b} Sx'-7Vz 2 Binomial S, =7y'z
() 2+ 3 2 Binomial 2,3
X X
(d) 10x'p—3xy' +7 3 Trinomial 10x'y, —3xy", 7
(e} x'#5x—9x+7 4 Palynomial %', 55’9
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i__,,. = Wemust remember that the terms of an algebraic expression do not separate by multiplication and division. :
Foctors : Each literal or constant guantity multiplied together to form a product is called a factor of the product. A * : r.'
constant factos is called ‘numerical factor’ and a factor containing only literals is called a literal factor.

Inan algebraic expression =10x"y, the numerical factor is =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, Le., in
the expression 4x + 5z + 10, the term 10is the constant term.
Coefficlents : 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 part is 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 Sy=—x"
the coefficientof x =<5y
the coefficient of = Sxy=x
( . ) Like and Unlike Terms
The terms containing same literal coefficients with same degree are called like terms while the terms contalning
different literal coefficients are called unlike terms.
Example :
(i) dxy,~Tuy, ; 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.
(iil) 6p'gr,11gp’r,~Tqrp’ are like terms because terms have same literal coefficient p'gr.
{iv} Sy, 9x'vare unlike term because these terms have different literal coefficient 2y’ andx'y.
*t 2 Polynomial in One Variables
An algebraic expression having one variable is said to be a polynomial in that particular variable, if the power of
variable in each termis non-negative integer.
The greatest power of a variable in a2 polynomial is called its degme For example :
(i) &+5xisapolynomialingof degree 1. -
4
i} 7y'=3y- 3 is a polynomial in y of degree 2.
{il} —10-5p—4p'isapolynomialinpofdegree3. 57 A polynomial in one variable is called a univariate
2 polynomial, a polynomial in more than one varlable
(v} 9w'—8x'+5x— 7 isa polynomialinx of degree 6. is called a multivariate polynomial,
‘;‘?' Polynomial in Two or More Variables
An algebraic expression having two or more variables is said to be a polynomial in those variablas, 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
sum is the degree of the polynomial. For example:
w Mathematics-7 69 »
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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 polynomial is 5.

(i} 9p=-11m'n=21n'p+ % is a polynomial in 3 variables m, n, p, the degree of its terms are 1, 2+1,3+ 1,
0. Therefore, the degree of polynomial is 4.

(i} 5:5—%1- 2x'y+7 is not a polynomial, Bacause the power of variable in second term is a negative integer.

Example | © Considerthe algebraic expression ﬂx‘f-?xy'-&x’f-%

Solution : (a) TI'|n!r=!:mz|ﬂl.1.\!:'m!.:Eut'j..r’,--~?1:;.v",-~!‘m»:";|.|",-—E

3.

(@) What isthe total number of terms ¢ List all the term.

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

(¢} Whatisthe literal coefficient of the term —Sx y 7

(d] Isthe given expression a polynomial? So, write its degree,

(e} Whatisthe coefficient of 7x in the term — 7xy' 7

(f) Whatisthe coefficient of — Txyinthe term — 7y ?

2

(k) Thenumerical coefficient of the term—7xy is—7.

(¢} Theliteral coefficient of the term—5x ' is X'y’

(d) Given algebraic expression is a polynomial of two variable xand y.
The degree of its terms are 3+2, 143, 242, 0, So, the degree of the polynomialis 5.
(e) Thecoefficientof 7xinthe term=Tuy'is =y,

(f} Thecoefficient of=7xyinthe term=7xy'is ¥,

“ Exercise E

Write the following In algebraie form using variables, constants signs and symbaols.

(a] Meerahave ¥ 250 less than me.

(b) Maoyan have ¥ 670 more than her friend.

() Product of numbers @ and b subtracted frorm 100,

(d] Thesguare of sum of the three consecutive numbers.

e} Thesum of squares of two consecutive numbers,

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

(a] 5x-6 [b) —5x+8 (e} Sax'—bu (d) x'y —Bxy
Inthe term 15p'q'r'z, find the coefficient of the following:

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

(a) dx'y (b} x'«Sy (e} x'y'—11x

Idantify the like terms and unlike terms in the following :

(3) ab',6a'h,5b'a, 11ab (b xyz, zyx.2¥'x, ox'b

(c) 14a,17h, 155, 18bc (d) T'y's, Sy'r's, 3xypz, =5’z
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(a) 21 (b) Sx—dy ’
B Ax-Tx'+3z [d) x'+11x"'—Bx'

7. Identify the constant term of each of the following expression:
(al Sx'—-11 (b) ax' +bhx+c
(o) x+y +dxy (d) o'b—ab’+15

B. Write the literal coefficient of each of the following ;

Tay _3mn”
(&) T (b} P
5 5
@ wa (d) Em’

@ 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 soon. Here, miscalledthe baseand 2, 3, 4, ........ Bare all exponents of

m. Thus, power isactually the exponent of the base,

2 When variables are multiplied, the powers are added to decide the degree of the term,

@ Degree of an Expression

The degree of an expression is the highest power of the variable present in the expression. Thus, the degree of

expressionx’ + 5x+ 7 is 2, the degree of the expression x'=5x"=7x"+8is9andthatof x' +x" +x"' + dx=8is 16.
The degree of expressionx’y’ +xy’ +x'y +Bxy +9is also 6 as the highest power of the variable xyis {2+ 4) L.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 a rectangle as {and bthen, we express the area of a rectangle by formula as :

Area = I=b

Suppose, length and breadth is given as 6 cm and 4 cm, we can find the area by

putting the values of fand b, we get ;
Gem=4cm= 24cm’

I

b

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

substitution,

Example 11 Find the value of following expressions by putting the value of x=5:

Solution

Example 12

salution

(a)

: la)

(b)
(<)

(d) 2" —x+1=2(5)~(5)+1=50-5+1=51-5=46
Find the value of the following expressions when value of literal numbersarep=1,g=-2,r=3.

(a)
(e}
(e)

Sx+ 10 (b) 6x=7
Sx+10=(5x5)+10=25+10=135
6x=7=(bx5)=7=30=-7=23
18-6x'=18-6(5) = 18-150=-132

p'+q=r (b} 7"+l +{-r)’
pa+pg=r (d} 4pqr
pg+gr-rp (f} pa-ar—p'y

Forp=1,g==2andr=3

(]

(b)

(<)

(d)

(&)

(f)

P g =r =1 =2)'=(3)’

= 144-9=-4

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

pa+pg =r'=1"{-2+ 1(-2) - (3}
==2+4=9=-7
dpgradxlx(=-2)x3

=-24
pa+gr=rp=1(-2)+(-2)3-3x1
==2-6-3==11
pq-ar—p'q=1{-21-(-2)3"-1'(-2)
=—2=(-18) —{-2)
==2+18+2=18

(c) 18-6x

(d) 2x'=x+1
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Points to anambh .
t % Aguantity which can have different values is said to be variable or literal,
% Aguantity having a fixed or definite numerical value is called constant,
% A collection of variables and constants connected by one ar more basic oparations (+, —, x, +) is called an algebraic
ENpression.
& Atermisa product of factors. These are the parts of an algebratc expression.
% Theterm of an algebraic expression containing no literal factors is called constant term.
% Analgabraic expression having one variable is said to be a polynomial inome variable,
% Thedegree of an algebraic expression in the highest power of the variable present in the expression, pu
" EXERCISE
1. MULTIPLECHOICEQUESTIONS (MCQs)
Tick (+ ) the correct options :
(a) Aquantity havinga fixed numerical value is called
(i} wariable (it} constant 4
(] term | |} degree
(b A variable may have
(I} only one value (1] only two values
(i) novalues () different values
(c]  An algebraic expression different parts are connected by
{i} addition ~ [ii} subtraction
(ili) addition and subtraction | (v} Noneof these _
id] Which of the following is a monomial 7
(f} 5% M) Sx+y
(i) 3k+y=0 v} p+q
(e} A constant factor is also known as :
(I} coefficient il numerical factor
i} literal factor | v} all of these
(f}  Coefficient of y in term =10x’ yis :
(i} < i) —10x
(i) 10x | (iv) =10
(g Polynomial 9y' - dy - 115.1.-. v of degree :
W 2 (i) 3
i) 3+1 | (M) 3+0 :
{h} We change the sign of every term of the expression then
{1} subtract fiij Add
(il multiply | (W) none of these
- Mathematics-7 £ 4
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Write the following in algebraic form using variables, constant, signs and symbols.
{a] Thesum of 3 consecutive even number is 111.

(b) Ranjan has T 1000 more than his friend

[c) Tapan has ¥ 90 less than Palak

{d) Product of numbers m and n subtracted from 676.

Identify the numerical coefficient of terms [other than constants) in each of the following expressions
given below:

{a) 11-10x (b} p+9gr+lig
(¢} Bx'—5x (d) a'h’-7ab
Identify the like terms of the following :
fa) pg’.3p'q,79'p,9pq (b} abe, cab,x'yz, x'yz’
) 11a,111b,11c 11b (d) Sxy'z,9yzx,Tuyebayr
Write the literal coefficient of each of the following :
(a) ng 2 (i) —3‘-‘:—"
2 o ;
) 3 (d) —121xy

Add the following algebraic expressions by horizontal and column methods.

3] p'-5p'g+7py ~q'anddp'~7p'q+9pg +2q

(b)  x'+5xy'~dx'y+8x'y’ + Ty  and—5x"~Oxy' + 11x'y - 10w’y '+ 9y,

Subtract the following by column method.

la} p'+qg from9p'-10g’ (b) »'=7xyfrom5Sx = 10xy
How muchism'—2m’ +m+9greaterthan 3m’+5m —6m+7 7
x=3,y=2,find the value of each of the following.

[a] x4y () X-xy+y

le)  7{5x+4)-5(2-5x) (d) 3x'-7([5x—4)

10, Fm=7, findthevalueofm'=7 [m-5).

11.

Length and breadth of a rectangle is m and n respectively, Find its area and parimeter.

Mathematics-T o

. - “gle
1 :’ 2 :_,.T.J“

L
L |



¥ '

_____ e T 0.
§

) 5
I L]
"m Objective ;o To evaluate an algebralc expression for different values by the \
activity method, t
Materials Required :  White chart paper, coloured chart paper, a pair of scissors, sketch :
I

pen, gum.

Procedure © Letustrytoevaluate 3y+ 2 u “ “ n u n n “
bepmter-iusred ddddaaaa

Follow these steps -

Stepl: We cut out 24 strips, each of 1 em = 1 cm, from coloured chart u u u u u uu “
paper.

Stepl: DrawalZcmx 12 cmgridonawhite chart paper, uuu u“ un “

Step3: Lety=1. 50, paste 3 strips on the grid and colour 2 unit boxes “ “u Eu “u“
{since the constant térm is 2} using sketch pen as shown in Fig. u u u u u u u H
{ii) (case 1.} Fig. (i}

Stepd: Lety=2, 50, 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 {if) (case 2),

Step5: Lety=3. 50, take 3 strips at a time and paste 3 sets of 3 strips on
the gird and colour 2 unit boxes as shown on the grid as shown in
Fig. {ii) (case 3},

Stepfi Count the number of coloured boxes in each case. You will find [ 5 vemr)
the value of 3y + 2 for different valuaof y, [

i |, Ry = J

Conclushon :

Wheny= 1, then
Jy+2=3x1+2
=5 Fig. {in)
Wheny=2, then

dy+d=3nds+2

=B

Wheny=3, then

y+3=3x34+2=11
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I
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I
I
I
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i
i
I
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I
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I
|
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I
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Simple Linear Equations

diddaifaaspadidAdidiiaiaaaEEiiiaEandd Al iaSAaaisiiEadA@aE R A AAEaRAAEAaEREe

You are well aware of algebraic expressions. You know that any algebraic expression has some terms, These terms
have constants and variables. Now, let us move further. Assume that we have a situation. We want to multiply a
variable with 100 and then we have toadd 20to that result.
O, 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 anly one variable,

Read another example : -3~1'+ 36

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

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

@) Equation

Let us consider the following situations.
Exomple : 6 subtracted from one third of y gives 5.
This can be writtenas :
';"J-' —B=5 AP, N
Exomple :  pmultiplied by itself is 6 less than 5 times the numberg.
Thiscan be writtenas ;
p'=5g-6 qossivi kAR LT
Exomple : 7addedtodouble of mgives I'IJ
This can be written as:
B =10 4 o G ... (i)
Exomple :  The sum of numberxand twice the number yis 20,
This can be written as:
ErIFE20 D Y. . ..o SR . o s vt {iv)
Dion't you think that the expressions shown In (83, (i), (iii) and {iv} are different from the ones that we had studied in
class VI 7? Yes, they have the equality sign. Morever, there are a few terms (at least one) on the right side of equality,
They all are equations.
Definition of Eguation
A statement of equality that involves some variables is called equation. We can also call it algebraic equation.

Examples : 4x'+30 =7
Ax4+3 =7
2pqr = Tq+5p
B+(dx+3y) = 120
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Linear Equation
It is an equation in which the maximum power of a variable is 1. Have a look at the given examples :
(a) 7x'+8x=18
(b} 15¢'+36=112
c) 7g+88=0
Out of these three examples only equation (c) has a variable g, whose poweris 1. 50, it isa linear equation, Others
two are not linear equations.
Further, note that If the variables are more than, they one have to be considered independently to judge whether
thealgebraic expression is a linear equation or mot.
Example : 6x+9y=152-4y
ﬁﬂpﬂﬂ'ﬁ' of x, yand zis 1each. 50, it s also a linear equation, even if the number of different variables s 3.

Linear Equation in One Variable
Itis an equation, which has

(a) theequalitysign;

[b) asingle variable; and

{c} onlyoneaspower(l)ofthatvariable,
These equations are also called simple equation,

Example : 25 = 18x+7x
lay-7 = 0
bz+3z-81 = 0O

15p+36 = 12p
These all are linear equations in one variable.
Example : Bx'+7x+6=0
This isnot a linearequation because its highest power isnot 1.
Exomple :  5x' +6y'=118

ThL5 ts not alinear equation, as it has two variables and the maximum power of each variable is 2,

0 Thegeneralequatmn of alinear equation in one variable is: ax+b=0,a»0.
Example 1 : Writethe following statementsin the form of equations:
(a) Subtract 18 from 9 timesa number rand you get 18,
(b} Onesixth of pissubtracted from 35 and the result is=1.
{c) Add 10010 oand divide it by 4 to get 25.
{d)} The sum of three times yis added to 8 and we get 38.
Solution i (a) 9timesanumberr = 9r
Subtract1Bfrom9 = 9r—18
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Sa, 9r-18 = 18
(b) Onesixthof p - E
Subtracted from 35 = 35-%
P
30, /== = =]
6
(e} Add100toa = a+100
+100
Divide it by 4 i -
100
5o, 4 = 25
4
(d] Threetimesy = 3y
yaddedtol = 3y+8
S0, 3y+8 = 38

3 Theinequalities > (greater than) and < (less than), are not used to form equations,
Example : 6x+17>0(Notanegquation)

15x + 28=0(Equation)

22r+b5<0 Mot an equation)

...................................................... =

Example 2 : Write the following statements in the equation form:
(a) Six added to one fourth of a number n gives 101,
(b) Saddedto7timesygives 102,
(c) 25subtracted from yis 60,

................

Solution : (a) Onefourthofn = E
B n n
Add sixto 3 = 3 +6
so, 2 +6 = 401
4
(b) Seventimesy = Ty
AddSto 7y = 7y+5
Sa, Ty+S = 102
) Subtract25fromy = y-25
Sa, y=25 = 60
Example 3 : Check whetherthe value given in the brackets satisfies the given equation :
{a) 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 t (@) Form = 6 * .
LHS = 4m-3 *5
= (4x5)-3
= 24-3
= 21
RHS = B
LHS # RHS
So,m = B6doesnotsatisfythe equation.
(b} Forr = 2
LH5 = &r+3
= (5x2)+3
= 10+3
= 13
RHS = 13
LHS = RH5

Hence,r= 2 satisfies the equation.
() Forx = 11
LHS = 10x+ 25

= 10x11+25
= 110+25
= 135

RHS = 135

LHS = RH3

So,x = 1lsatisfiesthe equation.
(d}) Fora = 3
LH5 = 19a+o+1
= (19a+a)+1
=  200+1
= (20x3)+1
= 60+1=61
RHS = 21
LHS 2 RHS
Hence,o= 3 does not satisfy the equation.

Exomple 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 X

il

4 times lowest marks = 4x
Add 23 = Ax+23
As per the statement, the term 4x + 23 is equal 1o the highest score.
- du+ 23 = 120
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*I Exercise m

Wirite the following equations in the statement form :

(=)

(e}

(&)

(8)

B+ 32 =062 (i) % X+31=120
t

i—1ﬂ=1ﬂ3 [d) 5/=125
gd-30=-20 (ff So+35=0

X 15

-3"-#-! (h) Eq-liﬁ-

Form equations with the help of the following statements :

a)

(b}

In an isosceles 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).

A number is multiplied by 80. When 60 is added to it, the result becomes 365, Assuming the variable as ¢
form an equation with zero 0 on RH5 of equality.

1
200
with the help of this data. Assume the variable on your own.
Three times of a number reduced by 100 gives 330,

Suzen's father Is thrice as old as Suzen. After 12 years, he will be twice as old as his daughter. Make an
equation with the help of this data. The present age of Suzen is hyears.

& number is taken. Its value is obtained. When 401is added to it the result is 1000, Form an equation

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

X 3
Equation Value ‘Solution - () Mﬂm a Solution ()
[a}2{a+5}=8 ag==1
(b) 3r—2=13 r=5
[c) 25x = 625 e
@ -1-15 Lt
4 2

Anzwer the following guestions in yes orno:

()
(b}
(c]

BOD
-

Is equationx—3=2the same as equation 2=3—-x7
Sx

Is —=12x?
&0

Do we get the same value of rfrom 36 r=180and == 7
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@ Solution of Linear Equation in One Variable ‘_j‘i

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 a simple example.

Let x+19 = 20 (i

=3 ¥ = 20-19=1

lfweputx = 1lineqguation{i}

Weget.:

LHS = x+19
= 1+#189=20=RH.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.

@ Methods of Solving Linear Equations in One Variable

Hit and Trial Method

In this method, we guess a number which may satisfy the given equation.

Example 5 : 1f6t=96, find the value of .

Solution  : Wethink of a number in place of £, so that its multiplication with & gives us 96, The guesswark starts
as per your convenlence. You can start from = 2 also, But it would take long time that way. So, start

fromt=11.
6x11 = 66
6xld = 72
6x13 = 78
andsoon
6x16 = 96
so.t = 16
This method is nolanger followed.
Transposition
It is the most commanly used method for solving linear equations. The meaning of ‘transpose’ is to "change the
side of the number”, When we do transposing, the following changes are to be made.
{a) —becomes+onchanging the side,
(b} +becomes—onchangingthe side.
{c] +becomes = onchanging the side.
(d}) =becomes+onchanging the side.

Example 6 : Solve by transposition.

X
i a=2
Solution  : Letustake-5to RHS of equality. Thus we have: _
oy 2-{-5) (=5 is subtracted) .3 "Changing the side” means we are going
2 ' to either side of the equality sign. Left to
- % =245=7 ol _r!i.:m Pr.rl.nh”m'ﬁ' Ty

MNow let us take 2 to the other side of equality,
X =7nd (2 is multiphad)
= x = 14isthe solution.
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L 3
Verification:
We have
X
5 -5 =2 TR TP RIS, |
Put ¥ =14inequation (i), we get
LH5 =E =5
2
=]=5

=2 =RHS, which is true,

¥
Hence, x=14is the solution of the equation > -5 =2
-

3 "Onceatermistransferred from HHSI:Iquuahnn toits LHS, itisno Itmgm in RH5.

Halancing an Equnﬁnn

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
both sides.

The rules to be followed in this method are as follows :
{a) Thesamequantity can be added to both the sides of an equation without changing the equality.
(k] Thesame quantitycan be subtracted from both the sides of an equation withoutc anﬂrﬁ.the equality.
lc) Thesame quantity can be multiplied to both sides of an equation without changing the e equalut-.r
id] Bothsidesof an equation can be divided by the same quantity without changing the equality.
Example 7 : Solvethe fnﬂuwhgu__mwhmemeﬂwd of balancing the equation :
Solution  : Wehave toeliminate laand 3 from LHS in this equation. Firstof all, let us remove 3 from LHS.
Multiplying both sides by 3, we get:

= Iu3
e ix+1) = I=3
- X+l = 6

Mow subtract 1 from LHS. Naturally, we have to subtract 1 from RHS as well. We get,
¥+1l=1 = B=1
=% x= 5

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

If the method to be used to solve an equation is not mentioned, you can use any one of the three methods
explained in this chapter,
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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 all angles of this triangle.

3. Seema's age is two third of Reema's age. If 7 years from now, Reema will be & years older than 5eema, what is
the present age of Seema and Reema ?

4, Abraham has five times money as that of Jonathan. After giving ¥ 25 to lonathan, Abraham has double the
money Jonathan has now. How much money did Abraham have in the beginning 7

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

5
denominator the new fraction obtained is E - Find the original fraction.
6. Someequations have been given below. Check whether the value given in the brackets is a solution for the

equation ornot !
{a) 4m-3=8 {m=3)
(b) 2x+1B=38 (x=11)
10 20
{c) :-:Hf: 7 {x7 |
y+ld =
o =—=—n13 (y=0)
7. Write the following equations in the statement form :
17x+21
{a) Bx=139 (b) 121 87
I
{c) Sr-108=12 (d) E'-15=?5
(e) 87p+100=13 n [Eﬂ)s-a
8. Solveforx:x—5=3.Verifyyour answer also.
i
9. thefnrx:%-i';i . Verify your answer alsg.
Find the value of z by the method of balancing the equation.
;I,:-IEJ!E

11. Solvefor p. Verify the solution also.
p=5_2p-3)_3lp-4)
10 5 15
12. Thesum of three consecutive numbersis 54. Find out the numbers.

13. Fillin the blanks :
(a}) Anequation having only one variable and only one power of that variable is called a
equation.
{b) Whenatermistransposed to the either side of the equality sign, itssignis

(el the double of a numberis 106, the numberis
{d] ¥ =3, thenthevalue ofxis
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Points to anamb':'“. -

& An equation is a statement of equafity involving variables and constants. The equality sign Is a must in every
algebraic eqguations.

# Equations contain algebraic expressions.,

£+ A linear equation in one variable i< an equation in which only one variable is used and the maximum power of the
variable iz 1,

# The value of the variable that satisfies the equation |s called solution of the equation, A linear equation in one
variable has only one solution,

2 Wecansobve linear equations through three methiods — hit and trial, transpasition and balancing the equatian,

+ |nthe method of transposition, the terms can be taken to either side of the equality sign. Ifwe do 50, + becomes —,
=becomes +,  becomes + and + become =, The terms are processed according to their new signs in the method of
transposition.

# Inthe method of balancing the equation, some process i done on both of the equality sign.

& After calculating the value of the unknown variable, we must verify the selution by putting the value of variable in
the equation designed by us (or in the one given 1o us), The verification of answer is a must in all questions involving

linear eguations. -
MULTIPLE CHOICE QUESTIONS [MCQs):
Tick (¥ ) the correct options.
@) x,¥,2,p 0.F...etcare called in algebraic equations.
i1} constants ] powers
(lii) radicals | {iv) Neneofthese
() Alllinear equations have the variables whose power is
i twe (] three
lilij one ' () cannot be determined.
(c] Inanisoscelestriangle, the base angles areequal. The vertex angle is 40°. What is the measure of base angles?
(i 40° (i) 80"
(i) 60" | {iv) 70°
(dl Inthe method of balancing the equation, if we divide LHS by 21, what we would do the following on RHS?
(I} Multiply RHS by 21 (il] Divide RHS by a2
(il Divide RHS by 21 | {iv) Anyoneofthese

{g] 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) &0° 60° 60"

li) 42° 63°, 75" | {iv) Noneofthese
" a o Mathematics-7 o
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(1) Inthe process of the verification of solution, which of the following is essentially true. “ 5
(il RHSisnon-zero {il] LHSisnon-zero ’ .8
(i) LHS5=RHS | {lv) LHS=RHS

lg) Ais3yearselderto B. Five years ago, three fifth of A's age was equal to three fourth of the age of B. What
is the age (in years) of Aand B now?

il A=17,8-20 (i) A=20,B=17
(i) A=28,8-25 fiv] A=258B-28
{h] The number 80 is to be divided in such a manner that the bigger part is four times the smaller one. The
numbers are :
lij 60,20 (i) 68,17
(iil} 64,16 | (iv) 60,20 '
(I}  Thesum of three consecutive natural numbers is 75. Thie numbersare : -
(i} 18,19 20 (i) 23,24,25
{iii) 24,25,26 | () 25,26,27
(Il  Inthealgebraic equation ;- 5 thevalueofsis:
i} 6 (i) 12
(i) 18 | (iv) 15 Q
Write the following equations in the statement form :
fa) 7p+111=201 (b) -12=20
fc) Sx+10=15 (d) [F—;—-Z] +2=10
Solveforx:
(a) 2=, EEh R TS b) 0.6x=34-0.4x+14
3 2 2
(o X223 ) =) _x-5_2x-3)
x+1l & 15 10 5
E-242
3 2

Romi's father is 49 years of age. Her father is 24 years older than her. What is the present age of Romi?

Rashmithinksof a number. Hshenhesmv?ﬂum-; of that number she gets 8. What is the original number ?
Construct three linear equations with the following equations :

() p=- 3 (b} 7x=18
fc) 14y =84 (@) 721+11=102

When you multiply a number by 6 and subtract 5 from the product, you get 7. What is the number ?
Find the two numbers whose difference is 18 and the ratio of the larger number to smalleroneis 5: 4.

Think of a number. Add 13 to it and divide the sum by 5. You get 6. What is the number 7

Think of a variable. 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?

Mathematics-7 85 -\

¢ X 2X~ o2¢'%q 0 -7




If one side of a square fs represented by 4X -7 and the adjacent side is represented by 3X + 5. Find the value of X.

In the chart given bedow, fill up the right-mast column with the explanation of what is happening in the middle column,
Do not miss any column,

|
]
I
|
| |
| i
! i
| i
! i
! i
| i
| i
! i
! i
| i
| i
| i
i :
| i
1 - . i
i 2 DX, 18-50x80 !
| i
(|
: 3, 19x— 50 =50 % 18 i
I
i 4 19x - 50'= 900 |r
L]
: 5. 19 = 50 + 50 = 900 + 50 |
, ]
| 6. 19x - 900 + 50 [
(|
! 7. 19x = 950 |
I
[] -1 1 |
. 8. 19 = —=950x— ]
i 19 19 !
: g, #'-I-'E :
: @ ’
: 10 x50 \
: |
L]
i
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Percentage and its Applications

difERiAadArAadidAdidSiAapERERiiAaEnddiAdREiREF AR AR i dERiANE SR A AAARAEREAEABERES

Latin termology "Per-centum’ whichewver 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 per cent marks in class VI

(H) Bankgives 3.5 per centinterest on saving bank accounts.

{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 percentof GDP to education sector.

The commaon term in above statements is per cent. In this chapter, we shall discuss about percentage,
percentage as a fraction and also as a ratio. We shall also learn conversion of fractions and decimals into
percentage and vice-versa.Other than this, we shall work on the applications of percentage in problems related
with profit and loss and simple interest.

‘?‘ Percentage

The word ‘per cent’ is taken from the Latin term "per centum’. Per means outof and centum means one hundred.
So, per cent means 'out of hundred’. The symbaol 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 sguares are shaded. The shaded part
comprises 65 out of 100, i.e. 65 per cent or 65%.

=_T ==

——

__I Sl .-.__.._-.[_.

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 con™=
Aditi got 400 marks out of 500 means ;E:%
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Mow, we have to compare the two ratios or two fractions,
3 4
3:dand4:5o0r - 2 5

Let us canvert both the fractions with commaon denominatar 100.

Vil L I5 e

4 4x325 100

4 4x20 80 _
5 5x20 100

Hence, Aditl's performance is better than Adyant because she secured 80%, whereas Adyant secured 75%.

u
|

— -
e § bl
e L ST I,

3 The word "percentage” is often a misnomer in the context of sports statistics, when the referenced number is
expressed as a decimal propartion, not a percentage. The winning percentage of a team that has. 500 winning -
percentage has wun Eﬂﬂﬁﬂfthﬂr matchﬁ

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

@ Converting Fractions, Ratios and Decimals into Percentage

1. Toconvertafractioninto percent
When a fraction is to be converted into percent, we multiply the fraction by 100 and then attach % symbol.

Exomple 1 : Convert the following fractions into per cent :
3 3 18 1
{a) Z (b) 'lE (4] 3% (d) %0
Soluti : . Euim—ﬁﬂﬂ
ution : (a) s 3 =
3_19
‘— T — =
(b) 47 = Z=x 100=475%
ic) B2 100 = 72%
23 15
o 1
{d} e snxm‘.]—i‘!

2. Tocomvertaratiointo percent
Tao convert a ratio 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 percent:

(a) 5:8 {b) 3:8 e} 2:5 {d) 1:10
5
Solution : {a) 58 = i!m=52—55
(b} 38 = %HMPST.E'H-

2
() 25 = ;x100=40%

1
EI m-lﬂ'ﬁ

{d) 1:10

- > ' W .
ﬁ_ "' I? I'r. + J:""‘I'J_- ' J i i :1 ] :‘r
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3. Toconwvertadecimal into percant

'I-.

@ .

O

To convert a decimal into per cent, multiply it by 100 and attach % symbol or move the decimal point two * .

places to the right and attach % symbaol.
Example 3 : Express the following decimals as per cent :

la) 2.75 (b} 0.0312 e} 1251 (d) 11011
Solution : (a) 275 = 2.75x100 = 275%

(b) 0.0312 = 0,0312x100= 3.12%

e} 1251 = 125.1x100 = 12510%

(d) 11.011 = 11.011x100= 1101.1%

@ Converting Percentage into Fractions, Ratios and Decimals

1. Toconverta per centinto fraction
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 :

(a] 75% 5 (b} 48% (c) 4% {d) 175%
75
Solution (a) 75% = E‘ﬁ';
. 12
(b) 48% & e Ses
4 1
c) 8% = E*E
B OV 3

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

simplest form.
Exomple 5 : Expressthe following per cent into ratio :
(a) 32% (b} 12% (c) 75% (d} 325%
iz
) 100 25
12 3
(b 12K B = 3:35
|
- —— I !1‘-.‘
{c} 75% 04
325 13
= m——— i — F H:4
(d) 325% o0

3. Toconvertapercentinto decimal
To convert a per cent into decimal, divide the number by 100 and drop % symbol or shift the decimal point by
two places to the left and drop % symbaol.
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’-.". ? Exnmp-!: & : Expressthe following per cent into decimals

(a) 0.015% (b} 0.25% l€) 7.6% (d) 10.5%
solution : (a) 0.015% = 225 _ o.00015
100
{b) 0.25% = 025 _ 400oe
100
76
% = =0T
() 100
10.5
. W5 naos
(d) 105% = 3o

@ To Find Percentage of a Number

To find the percentage (say x %) of a number (say y), we mul‘tipdwhyﬁ LE,
x%ofy = A ¥

| O

Example 7 : Find the value of the following.

(a) BO%of ¥ 120 (b) 25% of &/ {c} 12.5%of400 (d) 20% of 210 km
Solution 80

(@) B0%OT120 = %120 =296

(b) 25%of6l 5 %rﬁ =15/

~ 400 =
(¢} 12.5%ofdd0 = 100 =400 = 50
50

(d) 50%of210km ﬁxllﬂ = 105 km

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

Solution : Letthepercentscore e X
According to the question,
x% of 600 = 360
X
Eﬂﬁm = 360
. - 360x100 _
00

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 commaodity so that his expenditure remains same?
Solution : Assumethe man bought 100 units of commaodity for T 100
Increase in price = 25%
-, Costof 100units afterincrease = 100+ 25= 125
Mow, for T 125, the quantity of commodity purchased is 100 units but the amount to be spent on

commeodity is only ¥ 100
’F a0 ) 3 o Mathematics-7
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. 100 s -
- Quantity of commodity that will be bought for T 100= Exlm = B0 units ’ 5
Hence, consumption of commeodity is to be reduced by = 100-80=20%

Example 10 : inan election contested by Sania and Mahi. Sania got 48% of the votes cast. If the total number
of votes cast is 60,000, find the votes obtained by Mahi.

Solution :  Votes obtains by Sania = 48% of 60,000
= 28,800
S, Votesobtained by Mahi = 60,000- 28,800
= 31,200

S, Hence, votes obtained by Mahi = 31,200

\,"E;. Exercise

1.  Find the percentage of shaded portion of each figure:

1

{a) (b}
{d]
2.  Express the following fractions as percentages:
1 B 3 i
o hi = e d =
{E]E “25 (e) 2‘ H!s
3. Expressthe following ratios as per cent:
(a] 1:4 b} 12:5 c] 5:4 d] 11:5%
4. Expressthe following decimals as per cent:
(a) 0.16 (B} 1.25 e} 0.825 (d] 265.25%
5.  Expressthe following percent as fraction:
i) 36% (b} 125% e 12.5% (d) B%
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6. Enpressthe following per centas ratiosin the simplest form : :

(o) 1.6% (b) 65% €) EJ’EH (d) 10.5%
7.  Expressthe following per cents as decimals:

{a] 18% (b} 22.5% [e] 225%% (d) 1.123%
B. Findthe value of the following :

{al 40% of 25( {b) 8.5%of T75,000 lc) 60%of500kg

{d) 3?%'5 of 200km (&) 6%oflhr (f] 15%of90
9. Findthe whole quantity if

(a) 15%is75 (b) 125%is 600 [e) S5%is12 (d) 2.5%is?

10. Avantika travelled 25 km by bus and 50 km by train. What per cent of the total journey did she travel by bus?

11. Inasociety 54% are adult, 26% children and the rest are old. If there are 26000 children, find the number of
oldinthe society.

12, Mahesh scored 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
maximurm marks,

14, In an examination, B5% of the candidates passed and 60 candidates failed. Find the number of total
candidates who appeared inthe examination.

15. Amanspent 72% of his salary and remaining were his savings. If he saved ¥ 7,200 per month, find his monthly

income.

16. Roshan gave 50% of the amount he had to his wife, 30% to his sen and the remaining ¥ 50,000 to his
daughter. Find the amount he had.

17. Inaschool, 55% of students are boys and the number of girls is 3600, Find the total number of students in the
school,

@Pmﬁlandm

Profit=5P -CP, when 5P >CP ; loss = CP- 5P, 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 an article is purchased is called the cost price and is written as CF.
The price at which an article Is sold is called the selling price and is written as 5P,
Ifthe selling price of an article is more than the cost price, then the shopkeeper makes a profit,
%o, Profit = Selling Price - Cost Price
= S5P-CP
If the cost price of the article is more than the selling price, then the shopkeeper makes a loss.
So0,Loss = Cost Price=Selling Price
= CP-5P
Ifthe cost price and the selling price of the article is same, then there is no profit no loss in the transaction. Here, CP = 5P
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, * :
Cost Price = Payment made while purchasing the articles+ Owverhead charges ’ i F
Keepin mind that the profit and loss are always calculated on the cost price.
P
Profits = —To . 100

Lossk = 5 100
cP

3 Ateach stage, the selling price of one becomes the cost {buying) price for the other.
2 Profit and loss is always calculated on CP
Example 11 :Virubought a bicycle for ¥ 4,250 and sold it to Shyam for ¥ 3,750. Find his gain or loss,
Solution CPofcycle = ¥4,250
SPofcycle = ¥3,750
Since CP > 5P sothere isaloss,
Loss CP-5p
= ¥4,250-%3,750 =¥ 500
Hence, Viru suffered aloss of T 500.

Example 12 ifthe profitmade on a toy is ¥ 24 and the selling price of the toy is ¥ 504, then find the profit %.

Solution . Itisgiventhat Profit=7 24and SP = To04
CP= 5P-Profit
= T504-T 24
= T480
profits 3 Prafit 3
P

4
zﬁxm = 59

Hence, the profit percentontoyis5%.

Example 13 : Dinesh bought 15 dozen balloons at 24 a dozen for his birthday. He spent 740 on his
transportation. Due to fight with his friends he cancelled the celebration and sold the balloons
at ¥ 2.5 each. What was his profit or loss per cent.

Solution : Costof1dozen balloons = T 24
Cost of 15 dozen balloans = ¥ [24x15)
= ¥ 360
Overhead expense on transportation = ¥ 40
;. Cost Price = ¥ (360+40)
= ¥ 400
Selling Priceof1balloon = T 258
Selling Price of 1 dozen balloons = [2.5x12})
= ¥ 30
selling Price of 15 dazen balloons = 2(15«30) =T 450

AsSP =P there is a profit on the cost price
Profit = SP-CP

= T (450-400)
= T 50
e Mathematics-7 " 2 _ 93‘
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Exomple 14
percent,
Solution

Example 15

Solution

Profit
CP

= ﬂ:ﬂm
400

= 12.5%
Hence, the profit per cent of Dinesh is 12.5%

The selling price of 12 articles is the same as the cost price of 16 articles. Find gain

=100

Profit% =

Letthe cost priceof 1article = ¥1

;. Thecostpriceof 12 articles = 112

Butselling price of 12 articles = Costprice of 16article= 16
As SP > CP, thereis a profit.

Profit = SP-CP
= T{16-12) = T4
Profits = Prom ¥ 100
CP
‘ P
= —x100.= 33.3%
12

Hence, profit inthe transaction s 33.3%,
-Ashu bought two horses at ¥ 36,000 and T 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.

Cost price of two horses = ¥ (36,000 + 40,000)
= ¥ 76,000
Cost price of first horse = T 36,000
Profit = 25% of T 36,000

%xaﬂ]}ﬂ = ¥ 9,000

Selling price of first horse = ¥ (36,000 + 9,000)
= T 45,000
Cost price of second horse = ¥ 40,000
loss = 20%of ¥ 40,000

20 . 40,000 =7 8,000
100

Selling price of second horse T (40,000 - 8,000)
T 32,000

¥ (45,000 + 32,000) =¥ 77,000

Homn

Selling price of two horsas
As SP = CP, there is a profit.
Profit SP=CP
¥ (77,000-76,000)
T 1000
Profit -
CP
1000:= 100

76000

o oM

:

100

= 1.316% (approx)
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Find the 5P of the following :
CP=12250,Los5=T75

(a)

Exercise

Hence, Ashu made a profit of 1.316% (approx) in the transaction.

(b} CP=%1235, Profit=%65
ic] CP=%2390, Profit=%120.75
{d) CP=%127, Loss=T12.25

2. Find the CP of the fallowing :
la) SP=%¥1000, Profit= T200
ib) SP= ¥2100, Loss= T137
lc] SP=T1320, Loss= ¥75.5
id) SP=T778, Profit=T32

3. Findthe missing terms (wherever applicable) ineach of the following:

5. No. i CostPrice | Selling Price Profit Profit% Loss Loss%
(8) | Taso ¥540

(=} _'l_ $2200 20%

lel | 1660 <60

(| T180 130

le) | 7108 15%

4, Roneyboughtamobilefor T 12,000, At what price should he sellit so as to get a profit of 30%.

5. A shopkeeper purchased 50 dozen eggs for T1800. Five dozen eggs could not be sold because they got
broken. At what price per dozen should the shopkeeper sell the remaining eggs so that he made an overall
profit of 20%.

6. Mr Paragsold his scooter for ¥ 24,000 making a loss of 20%., What was the cost of the scooter?

7.  Byselling a computer for T 16,000 Arnav lose 20%. At what price should he sell it sothat he gets 30% profit.

B. Pammy bought B0 articles at the rate of T8O each article. She sold three-fourth of them at the rate of
¥ 75 each article and the rest at the rate of ¥ 100 each article. Find her gain or loss percent.

9. Theselling price of 8 apples is equal to the cost price of 10 apples, Find the gain per cent.

10, Trisha purchased a bicycle for ¥ 5000 and sold it to Tipu at a profit of 25%. Tipu sold it to Tina at a loss of 15%.
For how much did Tina buyit ?

11. Aman bought five radio sets at rate of ¥ 320. He sold two radio sets at a loss of 25%. At what gain per cent
should he sellthe remaining radios to gain 25%, on the overall investment ?

12. Deepak buys an article and sells it to Raju at 2 profit of 208, Raju sells it to Mahesh gaining 30%. If Mahesh
pays T1872 for it, how much did Deepak pay?

13. Ashopkeeper buys 12 kg tea of one quality at the rate of T 250 per kg and 18 kg tea of anather quality at the
rate of ¥ 300 perkg. He mixes them and sells at the rate of ¥ 290 per kg. Find his gain or loss per cent.

14, Jagan sold a trouser at a profit of 16%. Had he sold it for T 27 more, the profit would have been 20%. Find the
cost price of the trouser,

15.  Areduction of 25% in the price of commaodity enables a purchaser to get 3 kg more for ¥ 180. Find
{a} Reduced price per kg of commodity,
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""i.f @ Simple Interest

{b) Original price per kg of commodity.

Some expected and unexpected expenditure sudden comes like a in hospital, family function, education,
Marriages etc, some saved money s 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 maney 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
sum is calied the Amount and is denoted by A.

amount = Prncipal+interest
Example ©  Mr. Mathur bonrowed ¥ 8500 from a bank He Paid 10% per annual and returned the amount after
3years, How much interest did Mr. Mathur Pay in all.

P= 8500 Rs (hence, P =Principal
R=10% PA (hence, R=ROI)
T=3year (hence, T=Time)

ol PxRxT

L 8500X10%3
100
= 2550 ¥

Hence Mr. Mathure Pald 2550 F as interest

Example 16 Eliana borrowed ? 8000 from her friend at the rate of
15% for 3 years. Find the amount to be paid after 3 years.
Solution ! Here, Principal = T 8000
Rate = 15%
Time = 3Jyears
[ - P=RxT
100
_ BOD0x15%=3
- 100
= T3600
A = P+l

= T (8000+3600) =T 11600
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Hence, Eliana will pay T 11600 after 3 years,

Example 17 At what rate will 3000 amountto ¥3600in4years?
Solution ¢ Here, Amount = T3I600
Principle = 3000
Time = dyears
Interest =  Amount-Principal
= ¥ (3600-3000)
= ¥T600
=100
Rate = T
_ bO0»=100
" 3000x4
= 5%

Hence, the rate of interestis 5%

Example 18 :  Atwhat rate of interest will a sum of money triple itself in 15 years ?
Solution ©  Letthe principal (P) bex,

Amount

Interest

£
Amount = Principal
An—x

il

= Qx
=100
PxT
Zx =100
x =15
= 13.3%
Hence, the rate of interest is 13.3%.
Example 19 :  Bhola borrowed ¥ 75,000 from his friend Bhalla. He gave T 40,000 at the interest rate of 15%
and the remaining amount at 18%. How much interest did he pay in 4 years ?

Rate

Solution . Interest paid on T 40,000 for 4 years at 15%,
1 _ 40,000x15x4
: 100
= ¥24,000
Remainingamount = ¥ (75,000~ 40, 000)
= ¥ 35,000
Interest pald on ¥ 35,000 at 18% for dyears
I _ 35,000=18x4
: 100
= ¥25,200
Totalinterast = 1+,
= % (24,000+25,200)= 149,200
— Mathematics-7 <
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- * Thus, Bhola paid ¥ 49, 200 after 4 years as interest.

"‘l ; Example 20 : In how many years will a sum of money double it self at 10% interest per annum?
Solution ¢ Letthe principal (P) be x

Amount = 2x(double)
Rate = 10% P.A
I = Amount - Principal

==

= 10years

u Exercise w

1. Fillin the blanks:

S.No. Amount | Principal | Simpleinterest Rate = Time
(a) | 1800 T216 6% .
(b) ¥ 5000 1200 4 Years
{c} 2900 10% | & Years
(d | ?s000 21000 10% |
2. Whatsumof money lentoutat 5% perannum simple interest produces ¥ 500 as interestin 2.5 years ?
3.  What sumof money willamount to ¥ 27930 at the rate of 10% per annum simple interestin 3 years ?
4. Asum of money doublesitselfin & years, Find the rate of simple interest per annum.
5. Sophiya borrowed some amount at 18% per annum. He had to pay ¥ 225 as interest after 4 years, How much

did he borrow?
6. Inwhat timewill the simple interest on a certain sum of money at 10% per annum be % of itsell?

5
7. Atwhat rate per cent simple interest will a sum of money amount to % of itselfin 2 years ¢

B. Acertainsum of money amounts to ¥ 4800 in 4 years and ¥ 5200 in & 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 ¥ 12000 for 1 year from the moneylender? What is the amount that he has to pay ’ i r"
back altogether?
10, Asum of money lent at 8% per annum simple interest for 5 years yields a certain amount of interest . Had it

been lent for 7 years, it would have yielded ¥ 960 more. Find the sum.

Points to Ramamh':r“'

Per cent is a fraction with denominatar 100 or a ratio with 100 as the secand term,
Allfractions, ratios and decimals can be expressed as parcantages and vice-versa.
Cost Price of an article is the amount paid to purchasa it

Cwerhead expenses like cartage, labour, taxes etc, are includad in the cost price.
Selling Price of an article is the amount at which it is sold.

If SP >CP, thereis profit. Profit =SP-CP

WCP= 5P, there s loss. Loss=CP-5SP

Profit = 100 Loss = 100
Frofit% = = Loss % = =

The money borrowed or investled is called the Principal.
The extra money o be paid after specific period of ime is called the Simple Interest or Interest.
& The rata of interast (R} is the agreed percentage of the sum borrowed at the time of taking the maney
throughout the loan period.
Principalx Rate x Time _ PRT
100 100
<« Amount= Principal + Interest

4

O oD o e o o

o

0 O

< Interest =

Y .

1. MULTIPLECHOICE QUESTIONS (MCQs):
Tick |+ ) thecarrect options

(a] Theword percent is taken from Latin words
[f] percent (il] percentage {lil} percentum | {Iv) persanta

() Converting 1% in per cent we gat

il 12% .l 80% Ly 120% | v 83.3%
] Aditya scored 45% marks in Mathematics. How many marks she got if the maximum marks was 80 7
(1} 36 _ iy 38 (11} 40 | ) 42

(d} |

The percentage of shaded portion in the given figure is
(] 16% 0l 20% (i) 25% iv] 45%
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(&) Whatpercentof 150g is 1kg?
i} 15% (i) 666.6% (i} 115% lly] 66.6%

i1} Find the whole quantity if its 7.5% is 150.
(i} 20 (i) 200 (i) 2000 (ly) 20000
ig} R Inlqrtmebﬂ-d%ﬂf the journey by car and the rest by bus. If she covered 120 km in total, what per cent of
journey she travelled by bus.
) 75% () 20% (i} 10% | {iv) 25%
ih) Asumof T1600is lent for 2.5 yrs at rate of 4% per annum. The amount to be returned after 2.5 yearsis
1] %160 () 1340 fiil) T1760 (v) T2000
Find the percentage of unshaded portion of each figure:

(a) (b)
.-_.-_-__.E_.-__.-:_ 1
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Find the value of the followings -

{a) 7.5%of T500 () 50%of 1241 [¢] 8.0% of T 1600 km [d) 12 %of2 kg
Shikhar hit six fours in two overs whereas Gambhir hit four fours in one over. Who has a better strike rate in
terms of percentage?

The wholesale price of wheat rises by 12.5%. By how much per cent should a family reduce his consumption of
commodity so that his expenditure remains same?

A candidate must score 60% marks to pass in an examination. Rahul gets 240 marks and fails by 60 marks. Find
the maximum marks.

Onselling acomputer for? 18,000. Mr. Pandey earned profit of T 4500. Find his profit %.

Rakesh bought two electronic itemsat T 800 and T 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.
Tipu buys an article and salls it to Sindhu at a profit of 10%, Sindhu selis it to Amit gaining 20%. If Amit pays
119380 for it, how much did Tipu pay ?

Shreya sold his bicycle at gain of 10%. If he had bought it for 10% less and sold it for T 45 more, he would have
gained 25% . Find the cost price of the bicycle.
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11. Omanborrowed 5000 from his uncle at the rate of 12% for Syears . Find the amount to be paid after S years. ‘l'
12. Inhow many years will ¥ 2500 amount to ¥ 3200 atrate of 4% 7 * .
13, Atwhat rate of interest will 3 sum of money doubles itself in 12.5 years.

14, What sum of money amounts to T 8250in 4 years at 8% per annum 7

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,

. A s e e s e R T T r i = P ey T == ==

Dbjective . To find the per cent of multi-coloured Rgure,
Materials Required White circular chart paper, black sketch pen, red sketch pen,
yellow sketch pen and green sketch pen.

Procedure ;
Step l: Takeawhite coloured circular chart paper and shade it with different colouss as shown below.
Step2: Find the coloured parts in fractions.

2 6 8
Yellow parts = —, Greenparts = —, Redparts = —
P * 3 | G bl 16

Step ! Convertthe fractionsinto percentage,

i:—:lm =12.5%
16

L]

Yellow parts
[
Greenparts = E:1m=3?.55

8
Red parts = —x100 = 50%
ne 16
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Revision Test Paper-ll

(Based on Chapters 6 to 8)

Multiple Choice Questions (MCQs).
Tick {+" ) the correct options :

1.

¥

10.

The coefficient of xin 7x'yz Is

M o7 ST Tt o T e
The value of the algebraic expression 5x'y if x=—2and y=-3 s
i) 90 T4l 80 Tutin —se0 (v s40
E of a number is 45, The number is
5

N '
(I} 135 . __‘l”i 225 ; _j{illh a5 $' (W) 75
If 5 subtracted from 3 times a number gives 28; the number is
i) 76 Ty 1 Tt 3 Tyl 13
The mean proportion batween 9 and 25 is

I S g &
) 1125 L . gl 15 T a7

The word percent is taken from latin words,

() percent Gﬂn percentage {:;.{ﬂl]n per EEﬂtumﬂ liv) persanta
A 10% reduction on the price of a suit is equal to 75. The original price of the suit is

fi) ¥ 7500 O[Hl ¥ 2075 {":}{ilu % 750 f:‘i,[iv: T 705

The percentage of unshaded portion is

iy BO% Tl 60% 7Lt 0% Tyl 25%
WhenSP =7 725and Loss=% 75, CPis

iy T 800 !:}{H] T650 {'}{iup T575 F; (iv) T825
On selling her mabile for T 5000, Presty makes a profit of 25%. The cost price of mobile is
) Teooo T Lfi) Tssoo T LG Tasoo ¥y (w) ¥4000

Fill in the blanks of the following :

1.

2.
3.

An algebraic expression that contains three terms is called a
A letter used to represent @ number is called

The wvalue of a variable which satisfies the eguation (for which RHS = LHS) is called the

of the equation,
When o, b and c are in

propaortion, then b’ = ac.
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5. Themoney repaid or given back, which includes the interest and principal is called the “ %
6. Eachliteral or constant quantity multiplied together to forma product is called ; Q hy
7. Thetermof analgebraic expression containing noliteral factoris called
8. Thedenominatorisalsocalled
9. ~isafraction with denominator 100.
10. Theextra money tobe paid after specific period of time is called the
E; Write 'T" for true statemeant and ‘F for false statement ; (10}
1. Avariable takes various numerical values in different situations, ﬂ
2. 18-6x =-132,thanx=5 P
3. Thevalueof?' isequalto(7)" .’
4. An equation in one variable is called a linear equation if the highest power of the {:}
variable is more than one.
s Profit is calculated on CP and loss is calculated on SP. ’}
B Bm, 9n, 6x, - 11y are like terms, E'f'
7.  20+2x+7x'is a polynomial in x of degree 3 :
B ."‘_”' =37, thenx=6. o
8. 3J.Bisequaltc37.5% F:-i
10.  50%of210 kmis 105 km, Ty

Mathematics-7 103 -
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Model Test Paper-|

(Based on Chapters 1 to 8)

wowa W

10.

11.

1%
13,

14,

16.
17.

18.

™ 104
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(SECTION-A )

Multiply 64 = 105 using distributive property.
Ramu was eating a cake. He had eaten one-fouth of the cake, when his three friends joined. He divided the
remaining cake equally and gave them. What fraction of the cake did each friend get?

Find the product of 2 X l: 35

- YRt el
Multiple 12. 345 by 27.

Express E In power notation,

[11=x2=22]

Wx=-2andy=3, findthevalueof 3x'—y' + 4.
The sum of three consecutive numbers is 45. Find the numbers.
The cost of 15 m cotton clothis 1875, Find the costof 8 mcloth.

Find the number whose 3 % % is 500,

If the profit made an a packet of toothpaste Is T 7 and the cost price of the packet is T 35, then how much is
the profit percentage?

Priya borrowed ¥ 1250 from her friend at the rate of 5% per annum for 3 years, Find the amount paid by her
after 3 years.

{EEETIEN - B ) [10 = 3 = 30]

Find the difference between the sum of odd numbers and sum of even numbers between 20 and 30.

Represent ; and on a number line.

3
Ammgeiilg

33 in descending order.

g3
3’6

S
"h| *
il
H

Ifxisarational number and p, g and rareall different integers, then prove that -g—:
IA=7x'+5x' - 2x' <17, B=6x"+5¢' ~Sand C=2x" —6x"+ 3", find (A-B )+ C.
The numerator of a fraction is 5 less than the denominator. If 3 is added to both its numerator and

denominater, [t becomas %, Find the fraction.
Exprass the plowing rational numbers as decimals using the long division method.

(a) 2- (b 3 (e}

-:n|l.n

=%

=

*d



. _'l.
ol ‘L]

19. Mannu bought a second hand mobile for ¥ 3600 and spent ¥ 1200 on its repairs. If he sold it for ¥ 5000, what u
was his profit or loss %7 * -
20. Inhow many years will a sum of money doubles itself at 12% per annum.

21, Inanexamination 85% of the candidates passed and 45 candidates failed. How many students appeared in
the examination ?

(SECTION -A ) (7% 4=28]

22 In a competitive examination paper consisting of 100 gquestions, 4 marks are awarded for each correct
answer, 1 mark deducted for each incorrect answer and no mark added or deducted for not attempted
questions.

{a) Arunodayattempted 80 questions. If only 64 are correct, what is his score?
(b} For acandidate to qualify he must get 280 marks. Arnav attempted 75 question, out of which 15 are
incorrect. Will he passor not ?
23,  Solvefor ' verify the solution also.

1_."1-_3_3:1-5=l-:-'1-3
4 & 5

24,  Abdulla bought 1800 balls at ¥ 8 a dozen, He sold 1200 of them at 21 each ball and rest at 10 a dozen, Find

hisgain or loss per cent.

25. There are three prizes to be distributed in a quiz contest. The value of second prize is five-sixth of the value of
first prize and the value of third prize is four-fifth of second prize. If the total value of three prizes is ¥ 2625,
find the value of each prize,

26, A bag contains 25 paise and 50 palse coins whose total value Is T45, If the number of 25 palse coins is four
times that of 50 paise coins, find the number of each type of cains.

7. Pandey borrowed T 125000 from a money lender for 3 years, He returned ¥ 75000 at the interest rate of 8%
and the remaining amount at 12%, How muchinterest did he pay in 3years?
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#” 106 Mathematice-7

Triangle and lts Properties

diidaifaaspddidAaiiaiidansaiEaiddsdnidiadiaidassadiaiieniAaaE @i AR s A AaRAaAaaAEREw

Atriangle is a closed figure formed by there line Segments, and denoted by the symbols A
We see many things which have the word ‘trl’ embedded in their names. Eg: Tricycle, tri-series and so on. Similarly,
we have aconcept in geometry which is based on ‘tri’. The meaning of ‘tei’ 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;

4 Sides: There are three sides of a triangle ABC. It has three sides, viz. AB, BCand AC. f_\’f_ﬁ‘:.__
4 Angles : There are three angles of a triangle. In Figure given here, triangle ABC 8 QO
has three angles. They are /’
ZBAC=2A=21 p 4
2nec= 28=2 Wi P,
ZACR= £AC=23

< WVertices: There are three vertices of a triangle. In Figure given here, the three vertices of triangle ABC, They are
A,BandC.

Further, in SAABC, shown in Figure given above, vertex A is opposite side BC, Similarty, vertex B is opposite side CA,

vertex Cis opposite side AB.

In SABC, LA is opposite side BC. Further, £Bis opposite side CA. Finally, £ Cis opposite side AB.

3 The threesides and three angles of atriangle together are called six elemeants of triangle, r‘]':
____________________ Y . T
QA Ap

Q Interior and Exterior of Triangle

Letus draw 2 RST. i_

Infigure given here, we have shown some points on, inslde and outside 2 RST, = '/.« & \ g oC
Notethat: . G BN

<+ Points A, B, Carein the extedorof SRST. A ,fj = ® N

& PointsD,E, Fareonthe /A RST / -1 5
+ Points G, H, lare in the interior of £ RST, s‘f 2 . 3N 7
In sum the points lying in £ RST and inside the three sides of A RST are E +*B

called Triangle interior. All other parts are called exterior

_ N 2220 =~ X3 X -
wlix? 5T 2TV s a2 w8
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@ Classification of Triangles
Classification on the Basis of Angles
Name of Triangles Sketch Definition
1. Acute-angled triangle D Atriangle with allacute angleis
called acute-angled triangle.
E
2D <90*
£E < 90°
SF <90"

2. Right-angled triangle : A triangle with cne angle of 90°
and other two acute angles is
called right-angled triangle.

B ~F
LF=290°
LE<90"
ZD<90"

3. Obtuse -angled triangle A triangle with one angle more
than 90" and other two acute
angles is called obtuse-angled
triangle.

E F
£F=90"
LE<W*
LD <90"

'..l"'-?

53+ 233
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Classification on the Basis of Sides
1. Equilateral Triangle X A triangle having all three equal
sides is called equilateral triangle.
Y i
A¥=Yi=IX
2. Isosceles Triangle A triangle having two equal sides
and one side different from two
equal sides is called isosceles
triangle.
v
AY=xZ
XY 2YZ
XZe¥E

3. Scalene triangle

Atriangle having all sides unequal to

A one another is called scalene
triangle.
EYEYL2IX
Mathematics-7
L
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@ Features Associated With Triangle

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
The horizontal line onwhich the triangle is constructed !‘g'n
is called base of triangle. In Figure (a) BC is the base of
AABC. &
Altitude of Triangle g
The perpendicular drawn from any vertex to the =S
opposite side that vertex is called altitude of triangle. I
Since there are three vertices and sides of a triangle, e
we have three altitudes, too. Hase B
Median of Triangle i

i (b}

The line joining a vertex of the triangle to the mid-point of the
side opposite to that vertex is called median of triangle. Since there

are three vertices and sides of a triangle, we have three medians, too. & ABC, AD,
BE and CF are three medians in Figure (c).

Interior Angla

An angle inside the triangle area is called Interior angle of trlangle. in the Figure [a) £ 2 Is an interlor angle, Note
that £2 = #BCA. InFigure (b} £1is the interior angle.

Exterior Angle

An angle outside the triangle area is called exterior angle of triangle. In Figure (a) £1 is an exterior angle. It was

formed by extending BC to D. In Figure (b) £2 is the exterior angle. It was formed by extending CBto E.

Fh# & T#E BEHEFF AN EENE TR ER s At rd b &S EEEE N LR LR N

HIQ‘I'I'I Nlrmn.giaslum three interior angles and threumﬂuranglﬂﬂch That isquite logical,
An anglenf!t'l' is called right angle. The triangles having one angle of 90° are called right-angled triangles. Figure
(b} is right-angled triangle.

Hypotenuse

In aright-angled triangle, the slant line whichis also the longest side is called hypotenuse shown in Figure (b).
Heilght

Ina right-angled triangle, the perpendicular to the base of triangle is called height. Note that perpendicular and
height are the same in all triangles. Figure (b} shows the helght BA of A ABC.

Interior Opposite Angle

In Figure (a) £ A and £ B are interior opposite angles. They are the interior angles which are opposite toeach other.

Similarly, £A and .£2 are interior opposite angles. Finally, £Band 22 are also interior opposite angles.

Vertically Opposite Angles

Refer Figure (a). We have extended ACup to K. Thus, we have £ 3 and 24, which are exterior angles.
Ld=23
Ll=.4

Mathematics-7
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There two pairs of angles are equal since they are vertically opposite angles. IT two unparallel lines intersect each
other, the opposite pairs of angles are called vertically opposite angles. Moreover, these angles are equal to each
other.

In Figure (b) we have extended ABupto K,
= Zl=23
and Z£2=.4 Vertically opposite angles

3 nngles- are measured indegrees, The value of angle in degrees is called measure of angle and is denoted as m. Far _"
mmpln-. If an angh! meauure;r.lu? wewnuld mitern.i.ﬁ.ﬂ-[‘ m?' :

O Properties of Triangle

Angle Sum Property of Triangle A
Theangle sum property of triangle states that the sum of all angles of a triangle is equal /D\

to 180°. In A ABC shown in Figure , the sum of angles is equal to 180°.
= miA+mLB+m AC=180"

Exterior Angle Property of Triangle ;

The sxterior angle property of triangle states that the exterior angle of a triangle is B ‘4 ?\ o

equal tothe sum of its opposite interior angles.

Refer ta Figure given here, we have A ABC. Base BC has been extended to D. So, A

Z4 isthe exterior angle.

Now, £1, £2 and £3 are the interior angles of AABC, According to the 4\
exterior angle property, we have ;

Lh=L14 L2 ]
This means that the exterior angle is equal to the sum of measure of two 2 %.4
interioropposite angles. ' D
The sum of all the exterior angles of triangle is always 360"

Sida Sum Property of Triangle
According to this property, the sum of the length of any two sidis ofa:

triangle Is always greater than the length of the third side, * {80 = B0"+90"

Inthe figure, 2LABC, we have : / \ = 1rightangle + 1 right angie
AB+BC>AC : = 2right angles.
B A R g

AC +AB>BC B L AC
Equal Side Property of Triangie
According to this property, the sides opposite to equal angles of a triangle are also
equal. In AABC, if £1= 22, then we have :
AB=AC
Z£1is opposite side AC.
£2isopposite side AB.
Since these angles are equal, these two sides are also equal to each other.

#” o 3 . Mathematics-7
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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, ,‘;‘,1\
opposite to these two sides are alsoequaltoeach | equal. Each angle is 60°. Further, all sides are:
other, In above [Fl:EI-I'iElE J!I.EE if AH:M W I'IH'HE also .Equa| toone anctherin thutru.ngjg . A/
{-:'1:{1 S EEE T Q.,F m?";g
%o, ifthe two sides of a triangle are equal, the angles ﬂp-pﬂ!-l te these two sk:les are also equal to each other.
Theorem 1, Provethat the sum of the angles of a triangle is 180°.
Ghven: Atriangle PQR. It has three angles £1, £2 and £3.
ToProve: Ll+22+.23=180"=2rightangles.
Construction: Draw RT parallel to PQ.

Also, extend QR to 5.

Thus, £4, 5 are clearly visible in the figure shown here.

Proof:

PO and RT are two paraliel straight lines and PR is a transversal that cuts through them, A 5
Hence, £1=58 i . (i) {alternate angles)

Again PQ and RT are two parallel straightlines and Q5 is a transversal that cuts through them,

HENCe, £2= 25 . rscsnnannnnn [il] (COrresponding angles)

Adding the equation (i} and equation (i)
L1+ L =LA LS il
Adding £ 3 to both sides of equation (iil}, we get,
L1+ 224 53= L34 L8+ 25 i V)
But 3, Z4and £5arethe parts of a straight angle whose measure is 180°,
Thus, m (£3+ 24 +.25) =m QRS
=180"

Hence, £14 42 +£3=180" ([fromequationiv)

Hence, the sum of three angles of atriangle is 180° = 2 right angles.
Example 1 : In APQR, £P=67", £Q=77°, whatis the measure of R ? P
Solution : Wehave L,

LP4 S04 R = 18P /

Putvalues in this equation. / ™

67 +77"+ R = 1BF /{ ™

ZR = 180°=67"-77" ol £ 3

180" -144°
36"

So, mZR = 36 Pr—
Example 2 : Name six elements of the triangle given here. ka .
Solution : TheGelementsof SABCare:ABBC CA, £1=7A A2=/Band£3=4C. g C

The case study of triangle is well know as triangle geometry.

pPA AT AN
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Theorem 2 : Prove that the exterior angle of atriangles is equal to the sum of its interior opposite angles.
Given: Atriangle POR. QR has been extended to 5. The interior angles are £1, £2, £3, The exterior angle Is £4,

ToProve: £4 = £1+22 &
In & PQAR, we have

Zi+ L3+ 23 = 100" Lniiiii o | [Angle sum property)
Now, £ 3 and £4 are lying on a straight angle QRS. Thus, theirsum is 180",

L34 Lm0 L (i}

Both equation (i) and equation (i) are equal since their RHS are equal.
Hence, L1+ 243 =73+ 74
or, L1+ £2 = £4 Hence proof

Example 3 :  Find the value of xin each one of the following figures.

/ 728

ot
\'"'h °] ﬁ..r 5
43 ]
E I X T R
Solution 1 (a) B SIPRD = IO i s 0]
RS = RT
Rl e S W (i)

Put(ii) in (i}, we get,
x+50"+x = 180°
2x+ 50" = 1808
2x=180"-50" = 130°

X =——=§B5"

2
(b} £Q= 90°
So, MPQOR s a right-angled triangle.
Ina right-angled triangle, the angles other than the right angle are 45° each in measure,
Hence, X = 45"
() x+43°+ 67" = 180°
¥+110* = 180°
¥=180"-110" = 70"
(d) £1+68" +46" = 180°
£1+114° = 180°
£1=180-114 = 66"
Now, £ 1and xare 2 parts of the straight angle QMN.

- Mathematics-7
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4.3 -~ A, ol . "
4s ) > | A S -

== ZO0MN = 1807
Ll = 180°
¥ = 180"-1

= 1B0F—B66" = 114"
(e} Itisclearthat TN and 5M are intersecting each otherat R.
Hence, x = 72° (vertically opposite angles)

Example 4:  Theanglesofatriangleare in the ratio 2: 3 : 4. Find out the angles.

Solution : Letthe angles be 2x, 3x and 4x. We have used the given ratio to define these angles.,
2x+3x+dx = 180°
9x = 1807
180
X="g =20°

S0, the angles are:

(i} 2x=2x20°=40"

(i) 3x=3x20"=60" A

(i) dx=4x=20"=80"
Exomple 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
help of scale (ruler). Join mid-points of sides
wlthuppﬂsneﬂtrﬂms

C

Ll

An isosceles triangle has two equal sides. Since the sides

are squal, the angles oppasite to those sides are also ;(/ "j :
equal. Hencemthead}aﬂentﬁg:.lre 21= 22 :

Euu.mp!»:ﬁ hﬂitﬂ;urtnhuwnhlm qnhpmllnltnﬂ'.ﬂnﬂ B8". Also, ZRTS = p
a2°. Find the valuesof pand . /
Solution : QRisparallel toSTand PTisatransversal that cutsitat pointsRand T, ' e | 1'1
Hence, L1 =42 (corresponding angles.} ?/‘_LL B
InAPOR, £P+20+21 = 180° \
Putting the value of £Qand £1, we get, /q 4350
£ P+68°+42° = 180 d 5 LAy
= LP = 180"-6B"— 42°
= ]"ﬂ'
QR and 5T are parallel lines, and PSis a transverse at that cuts through them,
Hence, £Q = £q ([corresponding angles are equal)
5o, £q = 68"
Example 7:  AMisthe medianof /. ABC.IsAB+BC+CA>2AM? 4
Solution :  In AABC, AMis the median. / I'I
Mis the mid-point of BC V4
Hence, BM = MCand BM+ MC=BC /
In A ABM, we have, / ,/ \
AB+BMSAM ........o.... i) gl 4 i

Mathematics-7 _ na ‘




Example 8:

Salution

Example 9:
solutlon

Example 10 :

Solution

Example 11 :
Solution

f la
-

In SAACM, we have,

ACH+HEM>AM.. i (i)

Adding equation (i} and equation [il) we get,

AB+BM+ AC+CM > AM+AM

Or, AR+ AC+BM + CM > 2 AM

Or, AB + AC+ [BM + MC) > 2 AM

Or, AB+AC+BC>2 AM (.- BC = BM + MC)

Hence proof

The length of two sides of a triangle is 12 cm and 15 cm. Between what
two measures should the length of the third side fall ?

We know that the sum of length of two sides is greater than the length of
the third side.

Twosidesare 12cmand 15cm.

Add up, we get :

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 wolld be more than 3 em and its
maximum lengthwould be lessthan Z7cm.,

Is there a triangle whose sides have the length 10.2 cm, 5.8cmand 4.5¢cm ?

o= 10.2cm
b=58cm
£=4.5cm
a+b=10.2+58 = 16.0
16>4.5 true

b+c=58+45 = 103
10.2>10.2 true
c+o=45+10.2 = 14.7
147> 58 ftrue

Since all three side sum properties are true, thistriangle is possible.

Classify the following triangles as acute-angled, obtuse-angled or right-angle triangles.

(a) £ A=90", ZB=45", LC=45"
(b) £ A=30"% £B=80", LC=70"
(e} £A=0, £B=60", ZC=60"
(d) £A=107", £B=30", ZC=43"

: la)right-angled triangle

(b) Acute - angled triangie

(c) Acute - angled triangle | equilateral)

(d) Obtuse - angled triangie

Find the values of x, y and zin the figure that follows.

1 In APQOR, we have

x+50"+110° = 180" (Angle sum property)

ESH 2 n'i X% G

~ g % 8 + N Bd
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*x+160° = 180"

= ¥=1830"-160" = 20°
Mow, £ ORS iz a straight angle,
Hence, 110%+y = 1807

y=180"-110" = 70°
In & PRS, we have.
ZRPS+ £PRS + £ZRSP = 180"  [angle sum property)
60" +y+z = 180°

60"+70"+z = 180" [y=70"caleulated] N
1307 + z = 180"
z=180"-130" = 50° P
Therefore x=20°, y=70"and 2= 50" =
Example 12 : Inthe figure shown here,PQ = QR |' }\’\
Further /SQR = 162", Find the value of x. f z
Solution ' £ PQSisastraight angle. " " r:._??m_
So,  ZSOR +Zy = 180° " Yigr 3
162"+ £y = 180°
Zy=180"-162" = 18"
2PORisisosceles,
50, PQ = QR (given)
e fF (Equal sides have equal angles opposite them)
In POR, We have
Ly+ L1+ = 180°
But x= L2
Zy+¥+x = 180"
Ly+2x = 180°
But Sy = 18°

50, 18"+2x = 180"
2x=180°-18" = 162*
e - e

Exercise
1. Theanglesofatriangle areintheratio 1:3:5. Find out all the angles of the triangle.
2. Findout the sum of four angles of a quadnlateral using the angle sum property of triangle.

3 F!ndlhe value of p in the following figures. J
(b) (c) /é
\ /
F 4
\ /f
o 4
- Mathematics-7
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4. Findthevalueofgandb.

Q R 'y
5. [a) Definetheangle sum property of triangle. Can a triangle have two angles of 90" each ?
(b) Canwehaveatriangle with sides6cm, 3cmand 7cm?
[c} Identifythetypeof triangle if ZABC=30", ZBCA=65"and 2 CAB = 85"
(d) ZABC=2(x+5), ZBLCA=2(x+5)and £ZCAB=2(x+5). Then, what type of triangle A ABCis ?
6. Inanisoscelestriangle, the vertex angle is 6° more than one base angle. Find out the measures of all angles of
this triangle.
7. Fillupthe blank spaces by writing the type of angle that each figure shown here represents.

r 4

A
5

Iil} sddaadEtiitd b EEE LT EEEE T
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8. What are the two major differences between an equilateral triangle and an isosceles triangle 7
9, Findoutthevalue of xand y in the following.

(b) fel
10. Thelengthof two sidesof atriangle is6cm and 8 cm., Between which two numbers can the length of thind side fall 7
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Right-angled Triangle ot

A right-angled triangle has one angle of 90°. The other two angles are acute :

angles, |.e. less than 90°. There cannot be two angles of 50° 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 / )
S0MP. LOMP is equal to 50°, 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 ’_:-f b
at the figure shown here, r

Pythagoras theorem
Pythagaras, a Greek philosopher of early sixth century B.C., found a very useful 4
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 |s egual to the
sum of the squares on legs.
Let us consider a right-angled triangle ABC. So, ABC is right-angled at B. Look at the
figure shown here, ' 9
ACisthe hyputenuse-ﬁandifaremelegi. Therefore, according to Pythagoras : i : C

(AC) = {AB) +(BC)
Or, AC = JaB* +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 i %
three sides. You can measure the areas of these three squares. They have o a \\
been marked as, @', b’ and ¢’ in the Figure shown here. You can confirm that ' ‘
a's ’+::;:Il'hus, 1is aright-angled triangle. W b a /

If the Pythagorean property is valid for a trizngle, it must -
I:H nﬂu—anﬁedtrlaﬂgle
Further; note thatifa #b’ +r. 'then t.haL tﬂangla Iﬁnnt arlght-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 sald to form a Pythagorean triplet if the square of one number is

eqgual to the sum of squares of other two numbers,
Let us consider three numbers: 3, 4and 5.

E

i1

3 = 9 .:_“.'a”d" -..; !.'-' .,.L J"'

4 =16

£ s 25 ;I the sides of a triangle form the Pythagorean triplet, -
2 = 9416 then that triangle is a right-angled triangle.
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#-._f Thus, 25 = 9+16
(5)" = (3)"+ ()
Or, (3) +(4) = ()’

%o, 3,4, 5 form a Pythagorean triplet.
Example 13 : Which one of the following are Pythagorean triplets ?
{a) 15,10,25
{b) 16,12,20
{c) 2.5,6,6.5
Solution . {a) We have three sides: 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} +{186)' = 400=(20)’
= (12 +(16)" = (20)°
Hence, 12,16 and 20 form the Pythagorean triplet.
(c) We havethreesides: 2.5,6,6.5
(25 = 6.25
(6) = 36
(6.5)° = 42.25
{2.5) +(6)' = 6.25+36
= 4225
{2.5)" #({B)' = 42.25=(6.5)'
(2.5) +{6)" = (B.5)"
Hence, 2.5, 6and 6.5 form the Pythagorean triplet.
Example 14 : Inthe figure shown here, PR =50 cm, 50= 120cm, Tis
the mid-point of PR and 5Q. Further, 50 L PR. Find out
the length of SR and PQ.

Solution . Tisthe mid-point of PR. g
= PT=TR
But PR = S50cm
PR
= PT=TR=— = 25¢m
Tis the mid-point of S0,
= ST =T04
But 50 = 120cm
BN S e

f na
0%
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Example 15

Solution

Empl: 16:
Solution
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= B0em
LPTQ = 90° (given)
Hence, 5 PTQs a right-angled triangle.
Hence, we have:

PT'+T0Q" = PQ’ W TGRS ||
Here, PT = 2%cm
TG = 60cm
Putting these value in equation (i}, we get
257 +(60 =PQ The exterior angle of a
e PQ’ = (25)'+(60) triangle is equal to the
= 625+ 3600 % .
= 4225 sum of the interior
= PQ = /4225 opposite angle.
= B5cm
Further, ZSTR = 90" (given)
= MRTSisa nght-angled triangle
= RT +T5 = SR’ PO RN TSRt |||
RT=TR = 25cm
T5=5T = 60cm

The exterior angle of
a triangle is always

Putting these values in equation (i), we get
(25)" + (60}’ = SR’

=% SR’ = (25) + (60 ¥ :
W, g grater then either _uf

= SR = V4225 the interior opposite
=Bbocm

In a above figure the exterior .~ PRS.

= £ PRS = |£ QPR +.£ PQR)

=¥ or, £ PRS = 45° + 607

= or, £ PRS= 105% a5

The exterior angle is equal to the sum of the interlor

oppasite angle of atriangle.

60" b u
Q 0 5

£ ABC is an isosceles triangle, right-angled at C. Show that AB = 2AC",
In right-angled A ACB, £C=090"

Further, the hypotenuse of a right-angled triangle is the longest side of it
S0, it cannot be one of two equal sides

M

Hence, AC=CB
Thatis why it is also an isosceles triangle. 1 g
Mow since S ACBis right-angled at C, we have : C ' B
AB' = AC' +CH wali)
But AC = CB
Put CB = AC inequation OREESSTORSRRRN . . |
= AR’ = AC'+AC = 2AC

. 2 n
< l--f'%+ g 4 %P
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b f Example 17 :

Solution

Example 18

Solution

Example 19 :

window whose height is 6 m. What is the width of the road ? ’/1
i Thefigureis as follows ; 'a\
0Q =50=length of ladder=10m / s
SR=6m and OP =8m M

Eolution

Find x, if the angle of triangle have measures (x + 40°), (2x + 20°) and 3x, Also, state which type
of triangle this s.
X+ 40+2x+20"+3x=180" (anglesum property)
or, 6x + 60" = 180°
or, 6x =120"
or, x=20°
now, x+40"=20"+40" =g0"
x4 20" = 2x20° + 20"
= 60"

Jx= Ix 20" =060"
The three angles of the triangle is an "EQUILATERAL TRIANGLE

A tree is broken at a height of 5 m from the ground. Its top touches the ground at a distance of
12 m from the base of the tree. Find the original height of the tree.

- The fallentree is making an angle of 90" with the ground. 5o, ABC is aright-angled triangle.

BC=12mandAC=5m

= AB' = BC +AC
= (12)" +(5) sm
= 144+ 325 l
AB = 169m
= AB = 4/169=13m 12 m

A ladder is 10 m long. It reaches a window that is 8 m above the ;l'numl 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

in ASRQ, £R=90

=¥ SR'+RQ' = 5O I:F"'u'th-ﬂﬂﬂl'l.liThEUI"E!m]
= m} - SQF'-SHJ

= (10)-(6)

100-36 = 64
= RQ =64 =8m
nA&A0OPQ, £P =90°

= oP'+PQ’ = OO
= PQ’ = 0Q’-0P

= (10} =(8)
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=100-64
=36

=% PO =6Gm

Hence, RP =length of the entire road
= R+ 0OF
=8+6 =14m

"é l Exercise m

Aman goes 7 km east and then 24 km north. How far is he away from the initial point ¥

In'a right-angled triangle, one side is equal to 15 cm and the other equal to 20 cm. Find out length of the
hypotenise side.

Find the perimeter of a rhombus whose diagonal measure 16 cm and 30 cm. Note that the diagonal of a
rhombus intersect each other at right angles.

Find out the length of the diagonal of a rectangle whose length is 12 cm and breadth is S cm.
Atriangle has sides of length 6ecm, 7.5 cmand 4.5 cm. It is a right-angled triangle. Why 7
Find out the value of x, y and 2in the figure shown here.

Atriangle is a polygon having three sides. It is a closed figure,

The six elements of the triangle are its three sides and three angles.

The sum of the angles of atriangle is 1807 or two right angles [angles sum property).

If we classify triangles on the basis of angles, we have three categories : acute-angled, right-angled and obtuse-
angled triangles,

If we classify triangles on the basis of side, we have three categories ; equilateral, isosceles and scalene triangles,
The basic features of triangles are height (perpendicular) base, median, altitude, interior, exterior, inteérior angle
and exterior angles,

The exterior angleof atriangle |s 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 mare than the length of the third side. (side
sum praperty)

The sides opposite to the equal angles of atriangle are also equal. (equal side property)

The angles opposite tothe equal sides of a triangle are also equal. (equalangle property)

A right-angles triangles has one angle of 307, a hypotenuse, one base and one perpendicular.

Aright-angled trangle cannot have more than one angles of 20" measure.,

The square of the hypotenuse is egual to the sum of the sguares of the other two sides or legs.. (Pythagorean
theorem)

If the Pythagorean triplet is valid for a triangle, it is a right-angled triangle.

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

(a] Thesixelementsofatriangle are its three sidesand L
(1] Oneangle (il} Twoangles
(i} Threeangles | (W) Noneofthe these.
(b} The figure shown here, 2M is equal to MA 5
iy 22 . S0 — gS5am| N\S.Sem
(fily 45* | () cannotbedetermined. B ¢
(c) Atriangle ABC has been shown here, Which one of the following is true 7 3.5em
(i} AB+BC =AC (il AC'=AB'-Bc
(i) AB"+BC =AC vy £C=90"
(d) Inaright-angled triangle, the hypotenuse is the :
(I} Longestside ) Smallest side .

) Sumoftheothertwosides | [iv) Difference of the othertwo sides
(¢} Isthe following setof number a Pythagorean triplet ?

a5 7]

(1] Yes () No

(i} Cannotbe determined ~ | (W) Need moredata.
(1} Theanglesum property of the triangle states that

(I} Threesidesareequal (l)  Twosidesare equal
[} Sumoftwoanglesis 180° | (W) Noneof these.
(gl Theanglesofanacute-angles trianglears
(i} Lessthan90® ) i)  Morethans0®
(i} Equalto90” | {lv) Noneof these
pre
2. Find the measure of x, yin the following figure. /(
] 1T Aty

3. Whether .POR is possible inthe following conditions ? Also tell about the type of the triangle so made.
(a] PQ=mcmandQR={m+3)cm
RP=(m+2)cm, where m>1cm
(B) PQ=9¢m, QR=10cmandRP=11cm
(c) £POQR=28"30" ZORP=90" and Z£RPQ=61"30
(d) £P=90° L0=90" and LR=33"10
o) £POR=x, ZORP=x+80" and £RPQ=x+94"

o Mathematics-T B
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4, (a) Statetheangle sum property of triangle. .®
(b} Prove that the exterior angle of a triangle is equal to the sum of its interior opposite angles.
5. Oneofthe acute angles of a triangle (having one angle of 90°) is 47", Find out the measure of the third angle. Is
it an acute or obtuse angles.
6. Inthefigure shown here,
£1=43"
L2=94"
L3=32
Find out the measure of £4.

7. |a) Whatisthe difference between scalene and isosceles triangles ?
(b} State Pythagorean theorem, draw a sketch to illustrate the
concept af right-angled triangle given by Bandhayan.
{e] Findthe value of x and y in the figure shown here.

B. Fillin the blanks. L 0 0}
{a] Theanglesofatriangle areintheratioof2:3 4. Theangles are . and
{b) Ifxand 107° are vertically opposite angles, thenthe valueofxis |
] Inthe figure shown here,
L1=25"
L1+ £2=930"
50, the sumof £1+ £2+ £3isequalto )
(d] Threeangles60°, 60°, 60 are the angles of an triangle.
(2] Inaright-angles triangle, the sum of the other two anglesis .
{fl Thelengthofarectangle is40m. Itsdiagonal is 41 m. So, its perimeter is m.
ig) Inaright-angled triangle, the hypotenuse is the side,
{h} Ifa, bandcarethethreesidesofatriangle, a+b is thanc
9. Inthefigure given here, prove that AB+BC+CD+AD > AC+BD ¢

10. In the figure given here, y : £ = 5 ! 6. Further,
ZACD=110" Find out the values of x, pand 2.

B o
11. Provethat the sum of the interior angles of a regular pentagon is equal to 540°, .
A

12. In a triangle ABC, right angled at A, the bisectors of
ZBand #C meet at 0. Find the measure of ZBOC,

H i

5 T
13. Inthe figure given here, find the sum of all angles that are the vertices of the figure, >< X
R

Q
X
Mathematics-7 22 B
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15,

16. Find out the value of x, yand z in the following figure.

g’.

N N . N

The length of two sides of a triangles is 5 cm and 11 cm, respectively, Find the maximum and minimum limits of
the length of the third side of this triangles.

The sides AR and AC of /L ABC have been produced up to D and E, respectively. The bisectors of exterior angles
atBandC intersect each otherat O,
Prove that ZBOC =90"— <A

I

Construct an isosceles triangle whose base is equal to 9 cm, and whose altitude from the opposite vertex to
the base is 7 cm. [Hint: Altitude of an isosceles triangle divides the base into half ]

.cﬂb Take 3 cardboard of size 1 foot by 1 foot. Draw the following figure on it with pencil, scale and,|
compass. Youcan take the help of your teacher. !

£

) Y

Mow, cut out the figure from the cardboard sheet. You would get a thick base line, show as shaded part in figure. Th!
solid triangles shape and its step must be cut neatly with tha help of a cutter and scale, The base strip can be 2 cmthick, |
Mow, measure £1, £2, and £ 3. What do you observe ?
Write down your observation here.

lam (rame)
My class is _[class)
| have obsarved about #1, <2 and #3 that
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(Based on Chapters 9 to 10)
A.  Multiple Cholce Questions (MCQOs).
Tick {+ ) the correct option.
1. Twoanglesare said to be supplementary angles, if the sum of measures of two angles is equal to
(i) 360° T 50 180 5 i) 90" T yw) eot
2. Inaright-angled triangle, the hypotenuse is the
(i} longestside T (i) smallestside
(i) sumoftheother twosides .l"':‘ (W) differance of the other two sides
3. Inarightangle triangle, the hypotenuse isthe :
() longestside "':J [ii} smallestside
{ili) sum of the other two sides "':‘ (W) difference of the other two sides
4. Pythagorastheorem is applicable for,
(il obtuse-angledtriangle £, (i) right-angled triangle
{ili) acuteangied triangle f:‘ {iv] eguilateraltriangle
8. InAXYZ the angle opposite of side XY is
M 2x TS 2y Tty 2z T, W) Noneofthese
6. Isthe following set of numbera pythagoras triplet?
il D S 1IN {':} i) 2 Tt A
7.  Thenumber of linesof symmetryin acircle is
M1 Fj’j (M 2 {;‘; I F ", (W) Noneofthese
8.  Acorner peint where two or mare than two edges of a solid meet is called its.
(il net "':; (i) vertex {';‘ (i) edge & ", () face
9. Sphereisasolid figure which has
(I}  dverticesand 4 edpes {':j (i) Gfacesand8vertices
(i} 4verticesand Dedge T 4lv) Novertexandnoedge
10. Atriangle cannot be constructed when
{i)y threesidesaregiven "':: {ii} 2sidesand including angle is given
(iif) twoanglesand including sideis ghﬂenrj iv)] twoangles and one side is given
Mathematics-7
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.'."' * B.  Fill in the blanks : (10}

3 f 1. Forconstructing a right-angled triangle, its and one side should be given.
2. If % of a figure is the mirror image of the other, it is said to have symmetry.
3. Adcircle has lines of symmetry.
4, Theexteriorangleofatriangleisequaltothe _ofits interior opposite angles.
5. Thecomplementof73"is
B. Atriangle having two equal sides and one side different from two equal sides iz called
7.  Eachangie of an equilateral triangleis
B. Sumoftwosmallersidesofatriangleis  thanthethird side.
9. Thenumber of lines of symmetry of a parallelogramis |
10. Afigurethat shows line symmetry about at leastonelineoraxisiscalled  figures.

C.  Write T"fortrue statement and ‘F’ for false statement : {10}

1. Atriangular pyramid is also named as a tetrahedron,
2.  3-Dshapescan not bedrawn in two dimensions.
3. Aparallelogram has rotational symmetry of order 4,
4.  Thesum of two sides of 3 triangle is equal to the third side,
5.  \Vertically opposite angles are always equal to each other.
B. Iiuutlnnalnrdu:L?i— Jwherex = 180",
7.  Theline of symmetry can be horizontal, vertical or slant.
B. Bisectinga line segments signifies the division of a line segment into two equal parts.,
9. Theexterior angle of atriangle is not equalto the sum of its opposite interior angles.
10. Thetriangles having one angle of 30° are called right angled triangles.
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Perimeter and Area
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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.

@ Perimeter

Perimeter is the distance measured around a closed figure. The word perimeter is made of two words peri means
around and meter means measure, It means perimeter is the measure around something. You will come across
many everyday applications of the perimeter. For example, groundmen measure the perimeter of a cricket ground
to fix the boundary. As perimeter signifies the distance around a figure, it is expressed in the different units like m,
cm, kmetc. ::h.._. 5 )

Perimeter of a Square | T
ABCD is a sqguare of side measuring unit x| x
Perimeter (P} = AB+BC + CD + DA |
X+X+X+ X -I'
.y B— E—

4 x side

Perimeter of a Rectangle

ABCD is a rectangle of length [ units and breadth b units
Perimeter (P) = AB+ BC+CD+ DA

l+b+l+b

2(1+8b)

2 (length + breadth)
Perimeter of s Triangle / %\“‘N .
£

ABC is a triangle with sides measuring g, zb and c units. P B
Perimeter (P} = AB + BC + CA = ““*\\_
= c+a+h B B C
= a+h+e
sum of all sides
Perimeter of an equilateral triangle (all sides equal)
= AB+BC+CA
X+x+x
= 3k
Perimeter of an Isosceles triangle (only two sides equal)
AB +BC+ CA
X+pP+ K
dxwy

L]
—_
L]

]
EE——

B il O — T

i
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Example 1 : Find the perimeter of the given figure.
A

1) cm ; -

4 cm 4 cmi
B 1em [ I 1 em K
4 Cim 2om
E 3 em [ | 3em i
4 em | 4 cm
I
'_ | .
I" T 10 cm [

Salution ¢ Perimeter = AB+BC+CO+DE+EF+FG + GH + HI+ 1)+ 1K + KL + L&
=4dcm+3Icm+2em+3cm+4cm+10cm+4cm+3cm+2om+3Icm+4cm+10ocm
=52¢cm

Exomple 2 ¢ Find the perimeter of an isosceles triangle that has its equal A

side 7.5 cmand third side 6.7 cm.
Solution  :  Perimeter of isosceles triangle 7 $ues N 75 e
= AB + BC + CA : "\
=75cm+6.7cm+ 7.5cm / %
=217 cm. H - -
Example 3 ¢ Find the length and breadth of a rectangle, if its length is 3 m e
longer than its breadth and its perimeter is B6 m.

Solution + Letthe breadth of the rectangle be x. A x+3m D
Length=x+3m
According to the question,
Perimeter of the rectangle = 2 (length + breadth) % m xm
=2 BEm=2(x+3+x
=4 dx+6=86m B ¢
— 4‘!:&35_'5’“1 x+3m
=3 X3 T =20m
Hence, breadth = 20 m and length = 23 m.

{ Exercise
1. Findthe perimeterof an equilateral triangle with its side measuring 7.2 m.
2. Find the perimeter of the rectangles given that
(a) length=7cmand breadth =9cm, (b} length=3.4cmandbreadth=5.6cm.

# s Mathematics-7
‘ E  p . 2o n B s x 7 - ’ .
B i 5 k = ': h 1_\.” e - 4‘1 - e :

“l- 2§ § % 82 4 K= B : al




3. Findthe perimeter of the following triangles.

b A
{b) k¢

EY &
%, \
Sem fr o1
/ \ Tom \\13‘”"
B Tem 1

i Tem

\E

r
L4

o

ic)
|
i

4, Ifthe perimeter of an equilateral triangle is 111m, find the length of each side.

5. Thelength 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.

123 cm

L&

B. Threesidesofatriangle are intheratio2:3: 4. Find the measurement of each side if its perimeteris 108 m,
5. Iithe perimeter of a regular pentagon is 105 cm, find the measure of its sides.

10. Find the perimeter of the follawing figures :

(a}
A 4om H
4
Jem Jem
E.
iem Jem
I & ]

{e]
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(a) (b 3] (d}

You are well versed with the concept of area. Do you think the above given figures represent area 7

The answer is obvious. Only figure (d) represents area as it is a closed figure. Rest of the figures are open ended. A
closed figure occupies some amount of surface. The amaunt of the space within a clased 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.cmorem’,

Look at the given figure :

| | |

[ RSN S B — |

| !:-}

—a

il

| A |

Can you measure the area of the above given shapes 7 The area of any figure can be measured by counting the
number of sguare 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 + —; = 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 5q. units
{* No. of full squares = 3 and squares mare than half = 7}
Area of figure (b} = 10 5. units

(' No. of full squares = 10}
Area of figure (c) = 12 sq. unit
("~ No. of full squares = 12}

Areaof figure (d) = z+%{4}

= 4 5. units
{ =* Mo. of full squares = 2 and half square = 4)

Area of figure (&) = 5+ -:.;{2}

= b 54, 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 sguare 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.
Exampled Find the area of the given alphabets.
I “, —
/)K 77 7
= oA+
i Z Kz A L
-~ - 2 “_’,-' ? - ..:'-’:
| _:l:-._r,l': r
| |y l__.f;_.‘ o /ﬁ
Solutlion : AreaofalphabetT = 5sq. units
[~ No. of full squares = 5} 1
Areaof alphabet N = 9+ = (5)
= !+1%
=11 %m. units
(" No. of full squares =9 and half squares = 5) .
Area of a Rectangle . : 4 cm L
Let us take a rectangle with its length and
breadth as 4 cm and 3 cm respectively.
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Divide the rectangle into unit squares such that each unit square is of 1 square centimatres. There are 12 such unit
squares. We can say that the area of the rectangle is 12 sg. 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
conclude that,

Area of a rectangle = length x breadth

or, A =x b whera T 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).

L M

B

4 =m

,.':,

I-'_-'_a— &
ILcm s .::
.ra- ..-""I

L "-.... L ]
i

B 1om ks

“-— Ay

There are 16 such unit squares. We can say that the area of the square is 16 sguare centimetres. Now, find the area
of this square by conventional method (i.e., side = side) and you will find that the area obtained is alsa 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 Aight Isoscelas Triangle
Let us take a square ABCD of side x units. Diagonal AC divides It into two congruent-tsosceles triangles A ABC and
LADC, e AABC = AADC o

5,
Aresacfsguare ABCD =  Areaof HABC+Areaof JHADC
8 x' = 2Areaof AABC

8 Areaof HABC = —f
Therefore, the area of nsh'r—lmsl:eiEE triangle is half the square of its base.
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Area of a Right-angled Triangle ’ , ﬁ
Let us take a rectangle ABCD with its length and breadth as | units and b units respectively. Diagonal AC bisect it into
two congruent right-angled triangle A ABCand A ADC, ie., SABC=ADC

A {R]

i oy =]

B i C
Area of given figure = Area of rectangle ABCD
=% Area of S ABC + Area of AADC = |length x breadth
= 2 = Area of SABC = Ixh
=5 Area of ABC 5 % HEY
Therefore, the ares of a right-angled of triangle is half the product nf its base (/) and altitude (b).
Area of a Triangle fﬂ
Let us take a triangle ABC with its base BC as b unit. il
.-"f b
/o
H‘.f-’ S _-Tl = L
el I e —
a b >

A perpendicular AD measuring b is drawn on line BC, such that it divides base BC into two parts BD and DC
measuring ¥ and y respectively, This perpendicular AD represents the altitude of S ABC,
Area of AABC = Area of AADB + Area of A ADC

=—;-:1:EEHAEI+11H OC = AD
|
=2 AD = (BD + DC) o [Koszy
=luh-e{r+y} AL .
o : 2 Al the congruent triangles are equal in area but
=1 xhxb[BC=BD+DC] EPTTY the trianglesequalinarea need not be congruent.

mmm.mnn%wnn

Therefore, the area of a triangle is half the product of its base and altitude. 4 ] 3]
Area of a Parallelogram /‘Tx\\ ? I
Let us take a parallelogram ABCD with its base as b unit. Diagonal . /
AC divide it into two triangle, £ ABC and £, CDA. h e 7 /

l N
Draw AE 1 BC and CF L AD as shown in the figure. & h.___".;..:l_h e — £

e Mathematics-7 133 -‘
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For a parallelogram ABCD.
B¢ || AD, so AE = CF (say h unit)
And BC = AD = b unit

Area of parallelogram ABCD

|
= EHBCIAE+1HADIEF
3

i
= —Hb.ﬂ:h+lxhxh
2 2

=bxh|[. BC=AD and AE = CF]
or, Area of a parallelogram=bx h

Area of AABC + Area of ACDA

Therafore, the area of a parallelogram is the product of its base and altitude.

Example 5 : Find the area of the following :

{a) A rectangle with its sides measuring 16 m and 8 m.

(b} A sguare with its side measuring 19 m.
Solution : (a) Area of a rectangle = length x breadth
=l6x8
=128m'
(b} Area of a square = side’
=19x=19
=361 m'

Example & : 15m B

L]

Find the area of shaded portion.
Solution : Area of rectangle ABCD = length x breadth
=15x]13
= 180 m'
Area of rectangle EFGH= length = breadth
=4 n 3
=12 m'’
Area of square UKL = side”
=4x4
=16m’

Area of shaded portion = Areaof rectangle ABCD - (Area of rectangle EFGH + Area of square UKL)

= 180 - ({12 + 16)
=180 - 28
=152 m’
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Ex-nrn.plc re Find the area of a right angled isosceles triangle which has its equal sides measuring 16 m.
Salution :  Area of right angled isosceles triangle % = x(equal side)”

=%u15:ﬁ

=128m’
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 a rectangle = 2 (length x breadth)
= 210m=2 (d4x + )
== T =105m
=5 ¥ =15m
Length =4x=60m and breadth=3x=45m
Area of a rectangle = length = breadth

=60 = 45

Example 9 : ::#' e

If ABCD is a parallelogram, find the area of the shaded portion.
Salution : Area of parallelogram ABCD = base x altitude
= ]_ﬂ- b E
=144 m'
Area of SAED =% = base = altitude
I
=Exﬂx3
=32m’
Area of shaded portion ABCD = Area of parallelogram ABCD - Area of AAED
=144-32 =112 m’
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 =%xbasﬂwilﬂtude
= 1350-%!33:*4;
= 6x = 1350




a.

b.

™ 1
Wt 751 5

L]
Y xli.':_’l!iﬂ
= X = 22%m’
= ¥ = 15m

Base = 3x = 45 m and altitude = 4x = 60 m

\"5 4 Exercise

Find the area of the following rectangles :

ial Length=15m; Breadth=8m

(b) Length=7.5m; Breadth=6m

ic) length=12m; Breadth=7.5m

(d] Length=14.5 m ; Breadth=4 m

Find the area of a square ABCD, given that :

ja) BC=75m {b) AB=13m ic) Cb=7.2m d] DA=12m

Find the area of 2 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 perm’is T 1280. if the length of the field is 20 m, find

Its width.
Find the area of the following parallelograms.
(8} PN (b] A 5% "
/ / 12m /
-"lr 2m
/ f /
0t e ._F__ A Di e l'{_
Find the area of a parallelogram ABCD, fAC=36mand BE=DF =12 m,
/ I
Find the area of the quadrilateral ABCD as shown in the figure.
Ao 4m R
/ I m
Df’ I C

m

The base and the altitude of a parallelogram are in the ratio 3 : 2. Find the measures of its base and altitude if
the area of the parallelogram is 3750 m’,
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9. Following figure have been drawn on squared paper. Find the area of shaded word {LION). Take each square as ‘ ‘

lem'.
ST SUR TR T I | - " —
P
7 | | 7 777 7o
Z 77 a7/ B Z
:‘;z’ r:"' ?a’;ﬁ 7 f
f’/ﬁ/ e /.; s z’/:" ] /.,-"
| il |
10, Find the area of the shaded alphabets drawn on squared paper. [Take each square as 1 cm’)
i I e ]
GA | ﬁ ZZ
1 | i s Zﬁ"z_'
7| 4 # |
- L
| 7
A | | | B
A ¥ = !
"‘r' & ’ : |
| CHEEE

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,

@ 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 : ; I — p—
5 Py fffﬁl{ F f_,-’ o
_/"f L T AT
b JT A
,_/ F
> o
ﬁl o
> "
o] I =
AT T TR T T oS
b P o 4 A

. & -.-,-. il
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‘t . Here, length of the outer rectangle TUVW IS TU=x+/+x=/+2x
Breadth of the outer rectangle TUVWisUV = x+b+x=b+2x
Area of outer rectangle = (f+2x)%(b+2x)
Area ofinner rectangle = [xb
Areaof path = Areaof outer rectangle - Area of innerrectangle.
= [{1+2x) (b +2x)=1%b] 5q. units

Areaof 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 middie of a garden, one parallel to the length and the other parallel to the breadth as show in the figure.

Il e
E 2 e . - - o -l_.r E- I
} - o - o ___-' ; I o h
; - ¥ .-"'-_‘-__ L .--_, . I-_,-"' i _L___.l'"- _h:_'
H L u‘\‘- K L}
5 . I
P |
b D e B

" |
Area of path EFGH parallel to length = /= xsq. units
Area of path ABCD parallel to breadth= bxxsq. units
Here, the total area of the path can not be equal to the sum of the areas of paths along its length and breadth
because the area of junction UKL is added twice.
Hence,
Areaofpath = Areaof path along the length + Area of the path along breadth - Area of junction
= Area of EFGH + Area of ABCD - Area of JKL
=l = x) + (b = x) = (% % x] 5q. units
Example 11 Arectangular plot measuring 44 m x 25 m Is surrounded externally by a 3 m wide path. Find the

L

area of the path.
Solution : Area of inner rectangular plot A 4 !
= w25 F .r
=1100 m' A I3 i
Length of outer rectangle _.’::] 15
2444343 > | &
=50 m /| o [
Breadth of outer rectangle =25+ 3+ 3 Lo - -=H~r5---f& — 4
=31m LI DD LS R ,
Area of outer rectangular plot = length = breadth
=50x31
= 1550 m’
Area of path = Area of outer rectangle — Area of inner rectangle
= 1550 - 1100
=450 m’
"‘ 138 Mathematics-7
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Example 12 : A rectangular 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 Im
=36 %2 ‘ f" I
=72 LI
Area of path parallel to breadth lmtr;"' LA
— 25 x 1
=5 rr|J * - .J-ll'r-m ﬂ:

Total area of path
= Area of path along the length + Area of path along the breadth— Area of Junction.

=72+52-4
=120m’
Exomple 13 © A path 1.5 m wide is running around a square field whose side is 36 m. Determine the area of
the path.
[ A 7 s
Solution :  Area of inner square = 36’ L .
= 1296 m’ § I
Side of the outer sguare 1 W
=36+15+15=39m § Em
Area of outer sgquare = 39° L~ l Py
N , TP T
Area of path = Area of outer square = Area of inner square
=1521=1296
=225m’
W .
« { Exercise
1. Find the area of the path of the following.
Im
% T & CEZZZZZ77A 4
| [ ,’f ]
| | ]
: “1 SR
== EX &l 7k
Y / 5
. 1 [
s | T AT 7 4
IT_L & el :
W | T ) R %

2. Agardenis 44 mlongand 40m broad. A path 2.5 m wide is to be added outside around it. Find the area of the
path.

3. A rectangular field measuring 36 m % 24 m is it be surrounded externally by a path which is 2.5 m wide.
Calculate the cost of constructing this path atthe rateof 4.5 perm’.

A4, Twopathsof 5 m wide running perpendicular to each other in the centre of a rectangular path 80 mlong and
70 m wide. Find the area of the remaining park.
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A 2 mwide flower bed is to be constructed around a football ground of dimension 80 m by 60 m. Find the cost
of gardening the beds at the rateof 28m’,

6. Two crossroads, each of width 4 m, run at right angles through the centre of a rectangular park of length 80 m
and width 45 mand parallel to its sides, Find the cost of constructing the roads at the rate of T 225 perm’.
7. Asheet of paper measures 36 cm by 24 cm. A strip of 2.5 cm wide is cut from it all round. Find the cost of
colouring the remaining sheet at the rate of T 2.5 percm’.
8. Arectangular plotis 50m long and 45 m broad. A path 4 m wide is to be built all around it along its border. Find
the area ofthe path,
9. Find the area of the shaded reglon in each of the following figures:
fE} - Hiem S — {h} — Iim — &
"_,-‘-_.-""I.-"_:,-"__.-':;-'fr" T ‘; __:‘__ L
" .-'::,,-'" : Is oy
SIS S
A | A
i s Y o NS e
I o
o n i
; ."'.-.d"-..-l'.-.-'--' . ;‘ .-'-.-'. r
-

@ CIRCUMFERENCE OF A CIRCLE

We are well versed with the word ‘circle’, Let's recall the basics of circle once again. Acircle 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 a circle. Itisgenerally denoted by O.
Radius is the line segment joining the centre of a circle to any point on the circle. /
It is denoted by 'r'. Dlameter of the circle is the line segment passing through
the centre of the circle with its end peints lying on the circle. It is generally
denoted by 'd’. Chord of a circle is a line segment joining any two pointsona
circle. Inthe given figure is the centre, OA is the radius and BC is the diameter
of the circle, DE and BC are the chords of the given circle. In  a circle, its
diameter is always twice of its radius.
d=12r
Diameter =2 x radius
The perimeter of a circle is called its circumference. It is the distance around a circular region. It is denoted by 'c’.
Let's find the circumference of circular hard-board without using the formula, Put
the circular hard-board on a table and put a string around it complately, Now spread
this thread as straight line and measure its length using a scale. This measurementis
measure from the circumference of the hard-board,

Have a look at the given table. Draw circles of radii 2.5 cm, 2 cm and 3.5 cm and find
their circumference by using string. Fill the rest of blanks.
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Scm 15.714 em

2.5¢cm
3cm ]
35cm 7 em 22 cm 3.14

You will observe that

Circumference ot

= = consfant

Diameter d
This ratio is a constant arﬁ is denoted by & (pi),
Its approximate value is 7 or 3.14.

2l

How,

€
on 3
or, [
or, c

= constant
=1

=nd
=2 wr (" Diameter =2 x radius)

Thus, circumierence = 2 x 1 x radius

Example 14

Solution :

Example 15 -

Example 16

Solution

- Mathematics-7

. The radius of a circular pipe is 28 cm. What length of tape is required to wrap it twice around the

pipe?
Radius of the pipe (r} = 28 cm
Circumference of the pipe = 2nmr
= 2x 22 x28
7
= 176cm
5o, length of the tape needed to wrap twice around the pipe =2 x 176 =352 cm

lulie 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 ?

:  Radius of the circular park (r)= 42 m

Circumference of thepark = 2nr
=2x 3 xa2
o F
=264 m
So, total distance covered by Julle = 7= 264 = 1848 m

. 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 ?

: Circumference of circular boundary = 770 m

= Ixr =770

HI\
AR B L W N’
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"f T70%7
= F Iiﬂ
== r =1225m

S0, the kid will cover 122.5 m to reach at the centre.
@ 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 4 3
getarough estimate of the area of circle as its edges are not straight.

Let's see ancther 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 fike a rectangle with length measuring nir and breadth ™ A
measuring r.

Area of the circle = Area of rectangle thus formed
= length = breadth
= WrRfs N
Thus, the area of the circle = o’ unit*
Example 17 © Find the area of a circular cricket ground whose diameter is 56 m.

Solution :  Diameter of the cricket ground {d) = 56 m
b 1]
50, radius (r) = E’z?ﬂm
Area of a circle (A) =fr
=  =qx(28)
2 ]
T =T x28x28=2464m

Thus, area of the cricket ground = 2464 m’
Example 18 | The circumference of a circle is 88 cm. Find its area.

Solution : Circumferance = 88 cm
r=—
- on
r;ﬂx?
» 21x22
r=l14cm

Mathematics-T -

| N 2008 ® « X3 & e L IR
L5 2 /YN RS a2 2 188




° '.-Ir

e 0

o -

Area of circle (A) = 77 ’ .i'

=$x 14=14=616m"

Area between two Concentric Circles
Circles with the same centre are called concentric circles. Observe the given figure, Both circles, inner circle with
radius OA=r and outer circle with radius OB = R, have the same centre as 0. 5o, these circles are concentric.
Area of shaded region = Area of outer circle - Area of inner circle ;

=aR-nr
TR =r)

=m(R+r)(R=r)

o, A=g(R+r}]{R=r)

Exomple 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
circle is 12 m. Find the area of the shaded portion.

Solution : Diameter of the larger circle = 36 m

Radius of the larger circle (R) = —? =18 m

Area of the larger circle =xR'=ax18
Radius of smaller circle (r}] =12 m
Area of the smaller circle =7 =12’
Area of the shaded portion = Area of larger circle — Area of smaller circle
=anlf -mxl2
=x (18"~ 12

=%11113+12H13-12}

22
=—'T—!l: 0% b6

=565.714m’
Thus, the area of the shaded portion = 565714 m™

‘E‘; Exercise m

1. Find the circumference of a circle whose radius Is :

(a) 28¢m (b} 3.5em fe} 10.5m (d) 4.2em
2. Find the circumference of a cirele whose diamater i -
(a] 7m (B) 4.2 cm ic] B4m (d] 14m

1. 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.
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Points to Rammnb‘a‘r\ ;
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e

The radius of the given figure is 35 m. Two circles of radii 3.5m
and 2.8 m, and rectangle of length 7 m and breadth 4 m are
removed. Find the area of the shaded portion.

A circle of radius 10.5 ¢m is cut out from a square piece of an iron sheet of side 23 cm. What is the area of
the leftoveriron sheet?

Two cows are tied with a rope to a pole in the middle of a grass field. The radius of the ropes are 18 mand
11m respectively. Find the difference in their area covered while grazing the grass.

The diameter 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?
Find the area of a circular ring whose inner and outer radii are 22 cm and 13 cm.

Find the area of the shaded portion
(by # ?

(a)

Pt

I m

-— M ————————

Perimeter is the distance measured around a dosed figure,

Perimeter of a square = 4 » side, Perimeter of a rectangle = 2 (length + breadth),

Perimeter of scalene triangle = a + b + ¢, isosceles trianghe = 2a + ¢ {equal sides measure a), equilateral
triangie = 3a (all sides measure a)

Area is the amount of space within a closed figure,

Area of rectangle = length = breadth, Area of square = side’, Area of parallelogram = base = altitude.

Hunfhiangie-—: = hbase » 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 abways constant. It is known as n (pie). Its value

is 22 =314 {approx)

Circumference of circle = nt = diamster.
Areaofcircle=mr.
Area between two concentric circles with radii Rand r=r (R’ =} = [R+r] (R=1)

-
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MULTIPLE CHOICE QUESTIONS (MCQs):

Tick (+) the correct options.

(2} Perimeter of an isosceles triangle is
(i a+b+c {1} abc il a+a+b | (v} Zab

(b) 1f the side of a square becomes thrice, then its area becomes
{1l 6 times (] 9 times (i} 3 times (v} 27 times

(¢} i the length of a rectangle is multiplied by 4 and its breadth is divided by 2, the area increases by
{1} Ztimes (Il 4times {iil) &6 times | {iv} nochange

{d) Area of parallelogram is

[I} x side x side (i) side’ (il 2(1+b) (v} base x altitude
l&} The area of a square field is 196 m', its side is

i 13 m L) 14 m Liik} 56m | () 49m’
([} The perimeter of an isosceles triangle with equal sides 14 m and other side 13 m Is

(Il 40m () 41m {iil) 182 m liv) 27m
(g} The ratio of the radii of two circles is 3 : 4. The ratio of their perimeter is

(i} 9:16 W 16:9 (i) 4:3 v 3:4

(h] The diameter of a circular lawn whose circumference is 154 m is
{i 1dm i) 28 m (i) 49 m ~ 1 liv) S0Om

The iength of a rectangular field is 2.5 times its breadth. If the perimeter of this field is 119 m, find its length
and breadth.

Threesidesa triangle areinthe ratio3 : 2 : 2. Find the measurement of each side if its perimeteris B4 m.

The cost of putting an embankment around a square shaped pond at the rate of T 15/ mis T 3360. Find
the measure of its side.

Rahul and Shweta are health conscious. Rahul on morning walk takes 5 rounds of a rectangular park
measuring 80 m long and 75 m wide. Shweta goes for evening walk and complete 4 rounds of a square shaped
garden with side 80 m. Who covers more distance and how much ?

Find the area of a rectangle field if its perimeter is 450 m and its length and breadth arein the ratio 5 : 4.

The length and breadth of a rectangle are in the ratio 5 : 2. If the area of this parallelogram is 490 m’ find its
perimeter.

The side of a square-shaded field is 72 m. Its perimeter is exchanged with a rectangular field of length 48 m.
Find the area of this rectangular field.
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{ . ’ 9. Find the area of the shaded alphabets drawn on squared paper, (Take each squareas 1cm’)
[

sc— — ok g T e ey T S— " el

Y e
/ /

4
10, Asheet of paper measures 24 cm by 18 em, A strip of 2 em is cut from it all around. Find the cost of colouring
the remaining sheet at the rate of T d percm’.

11. Arectangular park is 80 m x 60 m. It has two footpaths, each 3 m wide running in the middle of it - one parallel
to the length and other parallel tothe breadth, Find the area of the foot paths.

12. Two paths each of width 5 m, are running perpendicular to each other in the centre of a rectangular park
measuring?5 m by 55 m. Find the area of the remaining park.

13. Anathlete complete 8 rounds of circular field of radius 105 m. Find the total distance covered by him.
14, Find the area of the shaded portion:

Y R — - I4om -

lal ¢ . L) B 7

M em [,

ANAARARRARN

ARAARRRAR
S
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find the area of the shaded partions in each of the following:

N ] I
bCm
A ! 18 om 10em
Ecm
T | : |
Hm % om 40 om
{al [b) (c
______________________________________________________ “\
Ocab Dbjective : To determine the area of closed figures by counting the numbers of
squareson agraph sheet.

Materials Required ; Graphsheet, pencil.

Procedure : Stepl. Take a graph sheet and make a closed figure of your choice. A figure is drawn for your
convenience.

NN

Step L. Count the numbers of full squares. Here it is 22,

Step3. Count the squares as one which are more than half, These are 14,

Stepd, Meglect the sguares which are less than half.

Step 5. Count the half sguares as half units. Here there are none,

Step b, Add the counted numbers of step 2, step 3 and step S,

Step7. Area of the given figure =22+14+40 o

=35 square units,
LY
TR o o o o o o o o o s o o o o o o e o o o o e
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Look at the following figures or designs ;
Don't you think these figures or designs have something special about them 7 They are uniform in terms of shape.

T-Shape lulmurl.bmnrh

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.
Mote that if these figures are folded along their dotted lines, the two halves so obtained will be exactly egual to
each other. Such figures are said to have line symmetry,

@ Line Symmetry

We observed the examples of line symmetryin 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.

" figure has line symmetry if there is a line about which the figure may be folded so that its two half parts (formed
due to such folding) coincide with each other and are congruent to each other in terms of shape and size.” "The
line or axis of symmetry is the line around which the figure shows 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 atleast one line or axis is called symmetry figure”
i

2 Theline of symmetry and axis of symmetry are the same.
3 Thelineof symmetry can be horizontal, vertical or slant.

& e
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Look at the following pictures. They all show symmetry along at least one line of symmetry: mobile, kite, red ‘ .
cross and triangle :

-

o =
§ *
i ]
{_ ; i
----------- s M i
i i
’ : :
H :
¥ + :
Kite Red Cross Triangle

2 Afigure that is symmetrical about a straight line is a mirrorimage of its own self.

@ Asymmetrical Figures

We do not always come across nice and symmetrical figures in our everyday life. Look at the following figures.

/&5 AV

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.

:  Facesto Knowh, ™ |
=0 O Fhw'eswlthstnllghﬂlmaremttlwmlymuﬂ'ﬂtmnhEmnmﬂrk_E?En:ururdﬁgurescanahube

t= tok ""'f'fl

2 HmhnnEHpanﬂfaWMnmﬁgmhashElznmn,wemnmaheﬂwnmerhaﬂpaﬂea!lhr
o Thlnm'iberufﬂnﬂnfsw'nmﬂrru-fi parellelogramis zero.

- Mathematics-7 \
||-: a |

- - i
10+ 233 3%




@ Lines of Symmetry for Regular Polygons

A polygon is a closed figure it has several line segments. A triangle is a polygon that has the least numbfr of sides. A
polygon is regular if all its sides are of equal length and all its angles are equal.

Look at the figure here, AABC is an equilateral triangle. Each one of its angles is 60°. 5o, 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. ,f‘(
Mow, lock 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 Héﬁ
90" each. Its diagonal are the perpendicular bisections of 2ach othar.

~  Its four lines of symmetry have been shown in the figure. They also I:n:lude its two

s

sl e e

N , ,-“" diagonals.
“"n ,a" Now, refer to the next figure. It is a regular pentagon, with all five sides equal. It has
ﬁ: five angles. It has five lines of symmaetry.
v 2ol e Thus, we conduce that the number of lines of symmetry of
,_::'f :: H‘? a regular polygon s 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. 5o, the
concept of symmetry s related to mirror reflection. & mirror line helps us understand
and imagine the concept of line of symmatry.

Look at this figure, in this figure, the dotted line isa mirror line.

Here, the dotted line is NOTa mirror line.

Some Flgures and their Lines of Symmetry

The number of lines of symmaetry have been given in parentheses.
Isosceles triangle Circle Square Rectanile

(1) (4] (2]
Pentagon Kite Chain of rings
S
Ead

(5] {6} (1) g {2)
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Devislan symbal Addition symbol

O

Q {2} ' (4}

Example 1 : Draw the lines of symmetry in each one of the following figures.

(a} (b} fch [d}
i*‘r
'(-I‘y - ]
p \ ~ _— y
= & ___,-"" r T
g 1 I ¥ i
(e) i &) (k)

Solution




"-’ Example 2 : Drawthelines of symmetry in each one of the following figures.

\

OV O la U A

[a) 1] {4} {d]
/0§ O

i
1 r -

35;; : L

- - - . =
l' 1 "'. - Pl -3
# % " 3 bt ]

a
(b} fc) (d]

Example 3 :©  Whichonesof the following figures are symmetrical ?

« (S

(a) ®) (c)
. —
. /
\. @ / i / “ f/l

Solution

E.--.ﬁ---:':"--
F s

L]
shsss s
-

{h)
Solution  : Except figures (d), (e], (f}, (g} and (h), all others are symmetrical ones about at least one axis. 5o,
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.

]

o
A -3
-0




bd . e e € p ;
1 'Jn’ 1 '? -l:;i:' '4. - "'u” % + ﬁ;‘ jl_

Solution

F1]

Example 5: How many lines of symmetry are there for each one of the following figures ?
(a) Parallelogram (b} Quadrilateral (c) Regularhexagon  (d)lsosceles triangle
Solution  : (a] Parallelograms have not evenasingle 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
special cases of quadrilaterals. 5o, they have lines
of symmetry.

(e} Regular hexagon has six lines of symmetry.

(d}) Anisosceles triangle has one line of symmetry.

[ LT]
3 The point A has two coordinates, The coordinate along x-axis is known as abscissa, = -

The coordinate along y-axis s known as ordinate, They I.i:«h'lﬂ'lg.irphm. .

¥ Exercise

1.  Howmany lines of symmetry are thare for each one of the following figures ? Draw sketches, too

(a) Rectangle ib} Circle el Square
id] Rhombus e} Equilateraltriangle iff  Regular pentagon
g} Scalenetriangle ih] TheEnglish Alphabet ‘X' {1l Astarwith six verticas
(i}  Semi-circle k] Kite (I} Ilsoscelestriangle
Z.  Provide the missing parts in the following figures to make them symmetrical.
{a) te)

L,

L ]

'I-

el 4

"




E Draw the lines of symmetry for the following letters of the English Alphabet ?
A B - D E H M

| O T u v w X ¥

q. Write T for True and 'F for False for the following statements,
[a) Asemi-circle has aninfinite number of lines of symmaetry,
(b) Theline of symmetry is different from the axis of symmetry.
[e) Thetwo halvescreated by an axis of symmetry are congruent.
(d] Theshape of heartis symmetrical about only one axis.
[e] TheletterZis not symmetrical about any axis.

@ Reflection

Let us assume that a pencil has been placed on a mirror in the erect position. The mirror is lying flat on the table.
Look at the figure shown here.

O]

mMirrar

Reflection of pencil in Mirrar

=

The pencil shown here s exactly equal, In terms of shape and size,
1o its reflection in the mirror, This reflection is also called |mage.
This mirror is acting ason axis of refiection or line of reflection for
the pencil. You have learnt in Class V| 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 3 point on the Al

other side of line of reflection using the same principle. {i] Point Reflection (about x-axis)
Here, Alsareal object (like pencil). The point A' s a reflected image of the object A
Loak at this figure. We can use the same principle to get the reflection of a line segment AB, along an axis of reflection.

S [ e

1

"1 Axis of Reflection

=

-

(i} Line segment reflection {about x-axis) ik
/'E' L asis of Reflection
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Look at this figure now. We can use the same principle to make the reflection of atriangle, ABC.

-
/E- T
e

o
Cf—

N~
&

J—.llu.alilnclf Reflection

(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. Itis the case of reflection along the 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,

WA A

r

-i:.

P

A

{i) (i)

Vertical reflection of point line segment and triangle about vertical axis (y—axis)

@ 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)
or wertical 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
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
been shown). Draw the reflection of the figure as well.
MNote that all values of abscissa (points on the x-axis) have
changed to negative values. The values of ordinates
remain the same. The AA'B'C' is a8 mirror image or
reflection of AABC.

Mow, let us sea the reflection of AABC about the horizontal
2xis or X-axis.

Mathematics-7
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€{3.4) B{8.4)
X
} B'(8,~4)

|'I
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'is a mirror image of AABC when the reflection is about the horizontal axis (x-axis).

GE*B Laws of Reflection

1. Everypointon the axis of reflection remains unchanged upon reflection.
2. Theshape and size of geometrical figure do not change.

3. Ifalinels parallel or perpendicular to the axts of reflection, its image will also be parallel or perpendicular to the
axis of reflection,

4, The orientation of a figure i reversed upon reflection. its LHS becomes RHS and vice-versa. If it is pointing
upwards, its image points downwards. If it is facing LHS, it seems to be facing RHS in the reflection.

Example & : Plota point D {8, —7) on the graph paper, Then, plot its reflection D,, and D,, along the x - axis
and y- axis, respectively,

Yeanm
Solution 1 4
3 . 0,087
u.|._|_|_|_|-_|_|.....1_-.-—|—l—|—l—h—l—l—r—l-ui|-
"o, -8.-7 ~: :mu. =7
" Mathematics-T -
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Example 7 : Draw a point x (6, 3) on a graph paper. Now, draw its

Solution :  5ee the graph paper and the reflection of x as x, and 8

reflection on the x-axis as x, and on the y-axis as y,.
What are the coordinates of x, and y, ? Can you find
the coordinates of x, and y, without plotting them ?

¥
The coordinates of x, are (6, - 3).

The coordinates of y, are (-6, 3).

Yes, we can find out the coordinates of x, and y, without
plotting them on the graph paper. For x,, the value of
ordinate will be negative, the wvalue of abscissa
remaining thie same. Hence, x, -+ (6,-3).

Faory,, the value of abscissa will be negative, the value of ordinate remaining the same.

Hencey,, «+(=6, 3).

Example B ©  Find out the coordinates of AABC where A <+ (1,=2), B+ (8, =3) and C + (4, =7) and the axis

of reflection is the x-axis.
Solution : ¥
I} c'l4, 7)
1 / \‘ 848, 31
il s e
/ o
L
T :—’f
L&, 2)
4 %
Tan,-2)
L _B(8.-3)
\ -
'._‘H__,

[ Cla. =7}

The reflection of AABC is AA'B'C'.

The coordinates of its vertices are as follows :

A-e2(1,2)

B'-+3(8,3)

E'Hldp?l
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"‘f 1 Exercise m

1. Draw three points MNP on the graph paper such that M « {4, =7), N« (B, =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
M-axis.

3. Assuming that reflection is taking place along the Y-axis. Make this figure symmetrical along the Y-axis

¥
4, Make the following shapes symmetric about the dotted lines,

(a) (b) (¢) (d)

"'

Point Symmetry

A parallelogram is not an symmetric figure. Because it is not symmetric about any one of its axes. Hence, it is
asymmetric about its diagonals and bisectors of its sides.

I 158 Mathematics-7
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Let us rotate the parallelogram about the paint O, which is the #.-“""' . t‘a_ V' _;_..s"’_?
point of intersection of its diagonals. When we do so, we find e s T ,_,-_':'_'____----;"'
that it rotates evenly about point O. Hence, we can state that e fi
the parallelogram ABCD is symmetrical about point . T i e SR fj
When we go deeper, we find that the point O bisects all line f,.-’”' = e
segments that pass through it. So, AD = 0C, B0 =00, PO=0Q & / \ “‘mé
and RO=05and soon. 5 Q

Here, O Is called point of symmetry,
The size and shape of geometrical figure remains unchanged, if it is rotated by an angle of 360°.

Rotation

You must have seen a fan rotating on the ceiling of your home. It has four blades. These blades evolve around ane
point. When this fan rotates around a fixed point, called 2«5 of rotation, the blades change their position in a
uniform manner in the space. So, let us draw a diagram to understand this movement.

B
R SﬂC,Qim :

%mm irudmm -}ﬂ:m 1 Complete tum

With each gquarter turn, the single blade moves ahead by an angle of 30°. 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
duﬂm[u or anti-clackwise,

1 When an object is rotated about a fixed point, euerfpmmunthenh]ﬂtmmammu;hmuamanglerﬂath'e :

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
x < 180" Further, the quotient of oo 2 is called Rotational Order of the figure,
x*
159 ' »
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Let us take up a few examples ;
360° F
{a) Rotational order of square 8 o =4 |
360° TAY
{b) Rotational order of triangle = g =3 L\
: w . 7]
{c) Rotational order of parallelogram = T oy
(d) Rotational order of hexagon = St =7 i !
180° ke
3 I60 "
() Rotational order of letter N T 2 _H'x
(f) Rotational order of letter 2 i OO T 7
! lﬂnu .-'-

S

3 Whenanuh]mruﬁm its size and shape remain un:hamed

?IIL t'ﬂ I‘:.El' Hlfﬂu‘

O Rotation of a Point

If a point is rotated about a centre, its distance from the centre of rotation
remains unchanged. Look at the graph shown here, The point A (7, 7l is
rotating in a circle. The centre of rotation is 0. 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.

Mote that anti-clockwise movemnent of this point about centre O s also '
possible.

& ] nﬂlmmplmmrnﬂanubj!nlhummpﬂhnimtlmmﬁm
50, — Il‘l:|"|‘l.’l.lrrl=912|".

2 Asalready stated, this movement can be in clockwise and anti-clockwise
d:re:ﬁurlt WhenA n:il:hes A'it has covered ananﬁe nfﬂﬂ'

G,} 5 Rotation of Line Segment

Consider a piece of plastic in the rectangle shape for this activity. Original Position |

Now tie the plastic rectangle in the middle with a nylon rope. On a
wooden table, nall down the other end of the string. The length of
plastic rectangle can be 5 inches. The length of nylon rope can be
1UinmgaThatdependﬁm the size of table top you have.

a5"7 ;

e
AT T)

—— b
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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.

? Laws of Rotation of Line Segements : | Faces to Know,

1. The size and shape of the rotating figure do not change. . m:::r::kﬁ;ﬁ:azﬂé

T, A

2. The centre of rotation remains fixed. 16 the same- s rokating: the
3. Thedistance between the figure and centre of rotation remains fixed., - same figure through an angle -
4. Ifthe figure is a solid object, itis inverted upon turning by an angleufiﬂﬂ'.'j of 2707 in the anti-clockwise:

Example 9 :©  Write the centre of rotation, angle of rotation, direction of rotation and order of rotation
for the following figures.

{a)

(c)

(d)

(e]

Mathematics-7
2, A N X~ g
g = L < tay,

L]



-~

."- =
S

- -
@ Facesito Know. e

3 When the direction of rotation has not been mentioned in the guestion, assume that the figure is rotating inthe.
anti-clockwise direction. '
3 Rotational order or order of rotation are the same concept.

Solution
{a) The letter S has the centre of rotation as shown here.

e,
G —
f Ir' WY

The angie of rotation is the angle through which a figure must rotate to look like the original figure.
Mote 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, [fwe apply this rule, we find that S has to tumn 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).

—=\
@
- .

Q N |
o i .'.l; ;:!f:;_' 0
A | 1
'l'u. I |I k /—\;I I..'-“_ JI :I
N/ - N

(i}

The direction of rotation is clockwise.
Order of Rotation = 20

x
where x = angle rotated in degrees by the figure to come to a state in which it looks exactly like the figure in
the original position (the figure may not have come toits original state).

- 360"
50, order of rotation forS= e 3.
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{b) Theecentre of rotation for this figure has been shown ahead, * . #‘
If this figure rotates by an angle of 727, then it comes to a state in which it looks like the original figure.
Hence, We have &
Angleof rotation = 72° H”'n =
Direction of rotation = clockwise o ‘{.ﬁ'
1'.___._. . l'—.:. : 'u
Orderofrotation = 290 Tty
'x .". ----\"-'-.
Hence, 3 = T2 74
Order of rotation 15;’ =5
a E'?'rl:-. ts n:l HFIIJH‘" _ _
» Wwe rotate a figure by 180°, the centre :nl'rntatinn ramadns unmanged A.Inu tha sl:a undahnpunflha _'
figura ramain the same, Every point of figure remains equidistant from the cantre of rotation, :
3 M.Irda tsapnlygnnwimminmuwunmru!’slm N :
(e} The:erltre of rotation of this figure is O, which has been shown below. //’Frl \\
It is clear from the figure that point A has moved ahead by an angle of 90°. I-* .I
So, all other points are also moving ahead by an angle of 90° each, The figure ﬁl\ F" ;.'B
remains the same when the angle of rotation is S0°. The direction of rotation is e P s
clockwise. i
360
Orderof rotation &
¥ =00
o0
=  Orderof rotation= ggp° = 4
(d)  The centre of ratation of this figure is O, which has been shown in the figure given here.
l?ﬂ"& e (Cgnitre of rofation
120" x\
cC 1* ~Oa
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 =50
Here, x=120" <
=2 Order of rotation = ol 3
120°
Mathematics-7 163 A
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(f)

The centre of rotation of this figure is O, which has been shown in the figure ,

given here. S

It is clear from the set of given figure that the figure is rotating by an angle of T@fmu’ —
90°. After turning through this angle, the figure remains similar ta its original il
state. Further the direction of rotation of this figure is anti-clockwise. ~

Order of rotation = 307
P
Where X = 90"
= Order of rotation % = =4

The centre of rotation of this figure has bean shown as point O in the figure given here.

?

o

J

Further, the figure is moving by an angle of 360" to come to its original or similar-to-original state. 50, x= 360°

But, x< 180" for calculating order of rotation.
Hence order of rotation of this figure cannot be calculated.

Centre of Aotation .

Example 10 ©  Discuss the rotational symmetry of an equilateral triangle.

Solution ¢ Look at the figure shown here, it shows an equilateral triangle APQR,
& .!-\.1 .-,.'\,h
\ AN
10" 120¢ '
/ 0 -\."‘ EE—— ) 0 e / 0
F—.:T:. lltJr P (v] [

It is clear that .ﬂ.FﬂHismtatmgm ananti-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 APOR rotates through an
angle of 360" |after three turns of 120 each), then its vertices come back to their original (initial) position.
But it assumes the shape of the original state by turning through an angle of 120°.

Order of rotation= E
X
Where, ¥ = angleturned pertime of rotation
= 120°
3607

Order of rotation= y3p0 = 3

Mathematics-7
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Example 11 :  Give the tabular format of line symmetry, number of lines of symmetry, rotational symmetry ‘1

and order of rotational a symmaetry of the following letters of the English Alphabet.

3 (8] N H C E

Solution . Thedataisasfollows.

Alphabet Lime symmetry No.of lines Rotational Crder of Rotationa)

of symmeatry Symimetry Sy mmelry

W

Example 12 :  (a) Isthereanysymmetryforasemicircie?
(b) Doesasemicircle have rotational symmetry?
Salution - [a) The semicircle has symmetry about the right bisector
of its diameter. Now look at the figure shown here.
ﬂnhwmmmmmﬂ{m &
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

AR DA

a0” a0 90" ag"

case of the semi-circle the rotation has to be done through an angle of 360" (30°x4) to
nhmnthm‘Inlnal or similar to original state. Hence, the semicircle does not satisfy the
condition for rotational symmetry,

Yo 2156, 4-/)

i SRR AR L
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Give the centre of rotation of isosceles rectangle, circle, square, rhombus, equilateral triangle, regular
pentagon and regular hexagon.
What Is the order of rotational symmetry of a ceiling fan with :

{a] 3blades [} 4 blades [c}2 blades
Mame the shapes of the figures that have rotational symmetry and whose angie of rotation are as follows.
(a] 45° (b} B0° (c) 90* (d} 120°

A line segment has coordinates A (4, 10) and 8 (0, DI._Hntahe AB by 90° in the clockwise direction about the
originand find the coordinates of the image (A" B') of AB.

Find the coordinate af the images of the following points when they are rotated about the origin by 30° in
the anti-clockwize direction.

(8) Pe=(-2,3) (o) Qea(-5, —-4) (c) Rerid,2) (d) S5 —3)

Find the coordinates of the images of the following points when they are rotated about the origin by an
angle of 180" in the clockwise direction.

{a) Pe(-2,3) (b} Qe(-5-4) (c] Re(2,4) {d) S+a(4,-6)

Plot a guadrilateral with points as follows ;

Ae3{-6,5)

B« (8, 4)

Ce>(7,—6)

D& (—8,—-4)

Plotitsimage if itis rotated by an angle of 180" in the anti-clockwise direction.

Points to anamb:?" .

-

i

P ol o o o G

L

i

Figures can be symmetrical or asymmetrical,

A figure has line symmetry if there is a line about which the figure may be folded so that its two half parts
coincide with each other exactly and are congruent with each other in terms of shape and size.

The axis of symmetry is the line around which figure shows line symmetry,

A figure that shows line symmetry about at least one line or axis is called Symmetrical figure.

Curved figures can also be symmaetric, besides straight lines and line sketches,

The total number of lines of symmetry of a regular polygon is equal to the number of its sides.

Figure can be reflected about harizontal, 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.

& figure is symmetrical about a point if that point bisects all line segments of the figure, That can be drawn init. &
figure may not be symmetrical about anyawxis but it may be symmetrical about a point.

Rotation of a point around a fixed centre does not change the distance between the point and that centre.
When a figure like rectangle is rotated about a fixed point, it gets inverted upon rotating by an angle of 180°.
Four laws of rotation govern the rotation of line segments around a fixed point,

Rotational order= % . where x < 180"
When an object rotates, its size and shape remain unchanged.

Mathematics-7
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& Excroise 3
1. MULTIPLE CHOICE QUESTIONS (MCQs);
Tick [+ ) the correct options:
(2] The reflection of point P« (3, -B) along y-axis is
i) P «(~3,-B) i) P'¢s(=3,8)
(i) P'+>(3,8) ] P" e (8, 3)
b} The rotational order of a regular octagon is
1} two (i) four -
(i) six {iv] elght | I
ic} A parallelogram has
(1l Mo point of rotation {1l} One axis of rotation
(iil] One point of rotation {iv] None of these )
(d] An equilateral triangle, if rotated by an angle of 180" will become a/fan
{1l rhombus {1} isosceles triangle
(Il) scalene triangle {iv) none of these ™
(e) If a small scale is rotated about the paint (0, 0) on a graph paper, after covering an angle of 180", it will
(1] remainas such (I} getinverted
(i) become a square |Iv] become a point object
{fl  The orientation of a figure is reversed upon
I} drawing (1} rotating
it} reflection (iv) deletion
{g] The number of lines of symmetry for a rectangle is
i 4 i 3
fiii) 1 {iv) 2
(h) The number of lines of symmetry in acircleis
(] 1 {iiy 2
fiii) 3 (v} None of these
3. Draw the reflections of the following figures along the dotted lines.
0 g
D Ij g r. _I_.r-"—'"x\‘_
c ' A
£
. )
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Find the coordinates of the images of the following points when they are rotated as has been described.

{al P+ (-7,6); clockwise 90° (d) A+ (7, 21); anti-clockwise 180"
(B} Tes (-18,-12) ; anti-clockwise 180°

el R+ (6, —20) ; clockwise 80° [f] D<= (-11, 8} ; anti-clockwise 180"

[2] B« (0, —4); anti-clockwise 180°

Find the coordinates of the Images of the following points when rotated about the origin by an angle of
180",

(a) M6, 18) (d] Des(10,-5)
(b) Tes (—4,-9) (8) Xe3(-7,0)
el Pex(=7,2) (] ¥« (0, 11)

Write T for true and F for False for the following statements,

(4] The rotational order of a parallelogram is zero.

{b] I atriangle is reflected along y-axis, the abscissae of its points would get opposite signs.

it} If a quadrilateral is reflected along x-axis, the ordinates of its point would get opposite signs.

id] A parallelogram is asymmetrical about any axis.

(2] Apoint P+ (=4, 12} is reflected along y-axis, its reflection P' has the coordinates (12, = 4).

il The point % (=6, =3} has bean rotated by an angle of 180°. Hence, its reflection is ¥' (6, 3).

ig) 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.

{1} Rotational order = ﬁf . where x < 180"

(Il I, after rotation, the object looks exactly the same as it was in its original state, it is said to have
rotational symmetry.

Draw the lines of symmetry for the following.

{a) straight line (b) line segment
el kite (d] inverted heart
{e] rhombus i the letter, )

Make 3 copies of the shape alongside. Shade triangles in such a way as to create shapes with:
{a) 1 line of symmetry

—

{b) 2 lines of symmetry
{c) Rotation symmetry of order 2 |
Mathematics-7
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Ohjective I To make designs with rotating shapes
Materials Required i Chart papers, a pair of scissors, sketch pens, fevicol

Step 5.  Continue rotating and pasting the shapes until you complete the circle.

Step b. Colour the deslgn, and make it more attracthve.

1
]
]
I
]
]
I ]
| ]
I = I
i Procedure : H" i
| Stepl. Draw arectangle and make a shape as shown : o ® :
i - ]
I W g !
i - ]
: i
: i = ;
’ :
: ,t - I
: - ‘ Step 2.  Cut out the shape as shown, Make 10 identical shapes : :
i - ]
1 ] I
i . i
I I
I ]
i ]
1 ]
: Step 3. Take another chart paper and mark a dot. Place one cutout shape on the :
. dots as sown L !
l |
1 ]
i ]
I I
I ]
i _ i
i i Stepd. Rotate the shapes to a new pasition and paste it, keeping the same point |
: ‘ of the shape on the dot as shown : .
I . }
| * :
i ‘ i
i ]
1 ]
i ~ i
i i
i i
1 ]
i ]
[ i
i i
i i
i i
i i
i ]
1 ]
i i
1 ]
i i
1 ]
i ]
I ]
I ]
i ]
1 I
1
|
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Representing 3-D in 2-D

. ’IilllllllllllllllllllllllilllliillIIIIl-illlllll-liillI.-Illlilllllllllllllllllilll

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. 50, we have three types of things around us. We can  have things having only length (Iike
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 1] S
Line segment Straight line
One-dimensional figures
Now, we can have a lock at the two-dimensional figures.

i

Triangle Square Rectangle
Pentagon Hexagon Circle

Twa-dimensional figuras
Finally, we can have a look at the three-dimensional figures.

Cone Sphere Triangular Pyramid

Cube Square Pyramid Rectangular Cuboid
Three-dimensional (solid) figures

Quadrilateral

Owal

Cylinder

AT

)

Prism
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One-dimensicnal figureis a simple figure. * "
Two-dimensienal figureis a 2-Dfigure. * d "'
Three-dimensional figureis a 3-D figure.

In this chapter, we shall discuss 3-D figures and their representation in terms of 2-D figures.

@ Definitions Regarding Solid Objects

Look at this figure. Itis a cube. Let us discuss its various features, Eaom

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. Ithastwelve edges. Anedge is formed when two adjacent surfaces of a solid intersect.
3, Ithassixsquare-shaped faces. A plane surface enclosed by an edge or edges is called face.
4. Ithaseight vertices. Avertex is a point where three surfaces meet. Avertex of a solid can also be called cormer.
We have done this exercise for the cube. We can find out these properties for other solids as well. Read the table
that follows:

Edges 9 12 6
Faces | § 5 6 4
_an  |Vertices| & 5 8 4

LT N, W . AT
* The 3-D shapes whose faces are polygons are called Polyhedrons. Example : cube, cuboid etc, The faces can be

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 ;

e Circular Face Vertex Curved surface
Curved
Curved surface
surfsce - W
3 Circular face E‘d‘::d
Cylinder Cone Sphere
Mathematics-7
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Read the table that follows :
Solid Cone Cylinder Sphere
Curved Edges 1 2 1
Curved Surfaces 1 1
Circular Faces 1 2 1
Vertices 1 0 1

Far any polyhedron (with straight surfaces), we have ;
F=E+V=2,
where, F = no.offaces of polyhedron

E = no. of edges of polyhedron

V = no.of vertices of polyhedron

We can represant 3-D objects in 2-D very easily. Let us start with the cube. Look at this figure. It is a cube of side

Bem. Now, let us represent it on a sheet of paperin a 2-0 format.

Take the following steps :

(I} Draw asguare PORS , so that each one of its sides is equal to 6 cm in length. Label the W ¥
vertices too. i

(ii) With PQasa base, draw a parallelogram PQXW. You can use any acute or obtuse angle. But P,
itcannot be a right angle. The sides of the parallelogram are also equal, i.e., omeach,

(i) From W and X, draw dotted vertical lines. Thus, draw WZ =g emand XY=6cm. ' Y

[iv) JoinZwithY, Rwith¥ands withZ. AN

(v] Thisisthe required cube. Itsverticesare P, Q, R, 5, ¥, Y, £, W.

(vi) Ithas6faces, 8vertices and 12 edges. Each one of its edgesis 6.cm long.
Now, let us draw a cuboid on a sheet of paper in the same manner. Look at the figure shown here,

Take the following steps:

5 G R

g i) Drawa rectangle WXYZ on the plane sheet of paper, so that ZY = WX =8cm,
x_~—  XQ=WP=6cmand WZ=X¥=4cm.
(i) With WX asthe base, draw a parallelogram WXQF, so that WX = PQ = 8 em

4om

g and X0 = WP =6 cm. You need not make a specific angle, it can be an acute or
/,.-r'a.“ﬁ/ obtuse angle. It cannot be a right angle in any case (because parallelograms do
¥ not have right angles).

(iii} From Pand O, draw dotted vertical lines. Thus, draw PS=4cmand QR =4cm,
(iv) JoinZwithsS, ¥ with R and SwithR.
{v] Thisisthe required cuboid. Its vertices are: W, X, Y, Z, P Q, R, 5.
{vi) Ithas&faces, 8verticesand 12 edges. Its length is B cm, breadth is 6 cm and height is 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 3-0 objects an sheets of paper [in a 2-D format) to clear the concept.

From these two examples, it is clear that 3-D objects can be drawn on plane surfaces, in a 2-D format,

y o Mathematics-7
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The following points can be noted in this context -
1. Theimageson plane surfaces [for all 3-D objects) are distorted.

2. The angles between various edges may be 90° in some 3-D objects buton paper{in a 2-D format), there may be

oblique angles to represent 90°,

@ ..
N

3. Allfaces of the 3-D object are not visible. It is obvious because the sketch on a plane surface cannot show more

thanm two 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,

@ 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. It is 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 length Sem = 4 cm = 3 cm
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 s 3.5 cm. Let us draw this 3-D
figurein 2-D.

The dotted paper we used here is called Isometric Paper. In this sketch, the
dimensions of the object remain the same on the 2-0 |dotted) sheet.

The sketch of a solid in which measurements are the same as the original ones
{in 3-D) Is called Isometric Sketch, Thie 2-D isometric sketches are exactly same
as the 3-D solids but they are in 2-D format.

@) Showing 3-D Objects in 2-D (Squared Paper)

8 & B 8 8 B B E W

A
s s s eds e Baen

We can also show 3-D objects in a 2-D format on a squared paper. This sheet is available in stationary shops.

Alternatively, your school's computer lab assistant would get it printed.

Let us draw the shape of a cone with radius 2.5 cm and height 2 cm on the squared paper, which has small squares

of equal size. We can show only the 2-D format of cone on this squared paper.
Further, let us draw a cube of side 3 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

(i} Asisometric skatches

fitij Onsquared paper

Mathematics-7
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e * Example 1 : Describevarious parts of a cuboid by making a sketch and label it neatly.
¢ f :
v, Solution __—Wertex
=
N ayd
F [
e | i /
h_
Example 2 : Givethe specifications and line diagram of a square pyramid.,
Solution

. Asguare pyramid has been shown here. We can note the following specifications of this pyramid
from the figure drawn here;

Mo.ofedges = B
Mo.offaces = 5
No. of vertices = 5
Shape similar to the pyramids is located in Giza (Egypt)
Exomple 3 - Givetheshapes of the following objects:
(3] Football (b) Candie (e} Train

(d) Wire

(e} Book (f) Dice (g) Lunchbex  (h) Coin

(i) Cakeofsoap (]) Joker'shat (k} Laddu {I) Eraser
Solution : (a) Sphere (b} Cylinder {c) Cuboid [d) Cylinder

(e} Cuboid (f} Cube [g) Cuboid (h) disc

(i) Cuboid (i} Cone (k) Sphere (I} Cuboid

Exomple 4 : Name the shapes of the following 3-D objects,

(a) {b) (c}
(d) {e) {f)
Solution : {a) Cone (b) Cube (c}) Cwlinder
(d) Cval (e} Cuboid (f) Squarepyramid
Mathematics-T o—
E n _.2.'2, N K 5 . A
B 3 . Oy e = 9 R » -
SN 5 A ’ﬁloh‘ + J%» P d 2K =4 L)y



-

¢ { Exercise

1. Givethe shapes of the following 3-D objects:

fa) . (b) o (e
(e) N i { B { ST

2. Draw the shape of an object whose length is 7 m, breadth is 5 mand helght is 2 m. Draw it on a squared paper.
Usethe scale 2 m=1cm, What doyou see?

3. Drawtheshape of a room 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,

a4, 'Write the number of vertices of the following :
(@) Sphere {b] Cylinder {c) Cube (d) Cone (e} Square Pyramid

(dl

-’:. i - L] -

GFID 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 fiat. The figures of
geometry on our classroom's blackboard are in 2-D, Then, how can we represent 3-D abjects in 2-D environment.
This is a big problem. However, this problem can be solved with the help of nets, We can show three dimensions of

asolid object in 2-Dvery 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 5how a Cube
Look at this figure, It isacube. It is a 3-D object. We have to represent it in 2-D. The length of each side of this cube is
& .
A U
5 R
W
T

Its net representation is as follows:

Mathematics-7
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o ‘ 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.
Mow, fold it along marked edges. When the sides are lifted, the cube will be formed. Use cello-tape to fix the sides

onthe sides of their edges.

Using Netto Show a Cylinder

Aright cylinder can be represented in the form of a net as follows :
. . Zar 'I
b h
| ., !

It is clear that when the cylinder is cut open (from one side), its height remains the same and its circular edges
become straight lines.

e e e sescgAARASAARE T B

L= . =) = ry rn;_ o
) Traces to Man

We can represent all abjects in 3-D on a sheet of paper. The hidden dimensions or edges can be shown with the help -

» coidoiondines. @0 A - N g ) A -
Exomple 5: Draw the nets of the following 3-D object.
e
& ap
a2 %
Tem B
{a) (b) ic)
F=Tem
i 4
tm
g =
e 10em
dem
(d) fe) i)
Solution
7 4
LA
~ %
6 cm
2>
g 1‘ w -\‘i%
ha 6.cm 6om
;;I-
[
£m 1.'.:"
3
(b
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"é.: Exercise

The nets of the 3-D images of some objects have been shown here. Draw the 3-D object for the same.

{al (k)

] fd)

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, In fact the faces of the cube. Now, answer the following questions :

{a)
(b)
(c)
{d)
{e]
i
{e)
{h)

What is s2en at the bottom?
What is seen at the front? .
Which thing can you see at the top?
What is located at the back?

Who are the two vertically faced neighbours of M? O
Which one out of M,*, E and 5 is not on the vertical face?
Which faces are adjacent to the one having circle (O) ?
Mame the face pairs of the cube.

3. Draw the nets for the following objects ;

{a)
(b)
(e}
(d)

Mathematics-7

A water pipe

A dice of dimensions 2 cm * 2 cm = 2 cm

A book of size 20 em x 12 cm = 4 cm.

A copper wire of radius 14 cm and length 112 cm.




e .

* 4. Find the odd one out,

Wavav; & 5%

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.

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.

Piece | ol butter New face

Butter New fice iece 2 of
/ / hull:r

Planc of r:uttm,g

The new faces (cross-sections) are in the shape of rectangle.
Mow, let us cut a solid cone in a vertical direction.

______..--Km fie

Mew face

The new faces so obtained |Hrr the case of cone) are in the shape of rectangle.
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.~/ Visualising 3-D Objects : Creating Shadows of 3-D Solid Shapes ’ v

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
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. 7 ",

Light source

Battery cell (A4}

Mow, take a ball and throw light on it with the help of a torch from its left
side. What doyou observe?

Rectangular shadow
Tarch

Ball
Circle

It is obvious that the shadow so obtained is a circle. In this case, we can throw light on the ball from any side. The
shade obtained in any case would be a dark circle. So, the shape is also important while getting shades of 3-D
objects.

When we get shadows of 3-D objects, we observe mefmtmmng

1. Theshadesare 2-Dimages, they are dark too,

2. Thieside [face) from which s throw the light on the object s impartant.
3. Theshapeof uhjuf:us equall'ybmpnrta:nt

Emmpl: 6 ; Cut through a ball and inform about the cross-sections so obtained,

Crass Secthon {circle)

Solution : Whenwe 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,

Mathematics-7

< I-.':r;.|. v,




'I. . s
12 ® o

'P ’ Exomple 7 : Cutthrough asolid tumbler and inform about the cross-sections so obtained.
Solution ¢ Look at the figure shown here. We assume that it is 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.

f Cuardrilateral e Quardriiateral

By

b

Example B : Whatshadow would you get on throwing light on a cone from its slant side?
Solution ¢ Ifwe throw light on a cone from its slant side, we get a triangle on the shade screen.

- A L

Shade screen
Example 9 - Whatwould be the shadow if a water pipeis 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
shadowofthe pipe.
H
{ Y ——Bulb
i 4
Shade Screen
' 180 Mathematics-7
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1. Cutacylinderacross its length. What are the shapes of two cross-sections so obtained?

2. Apyramid has a pentagon at its base. Its heightis 18 cm. It is cut by a knite at a point 7 cm from its top, paraliel
to the pentagon base. What are the shapes of the cross-sections so obtained?

3. Light is thrown on a dice from Its bottom and the shade iz 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 tarch light from its top and the shadow is
obtained at a shade screen located exactly below it?

Points to Remem o> X

One-dimensional objects are —line, line segment and ray etc,

Two-dimensional objects are — sguare, triangle, crcdle; rectangle, rhombus etc,

Three-dimensional object are cube, cuboid, prism, pyramid, cone etc.

Thee corniers of a solid object are called vertices. Its line segments, formed due to faces, are called edges. its faces are

the surfaces that are present on all of its sides.

A3-Dobject can be draw — as a 2-B figure in there ways — [a) as an obligue sketch (b) as an isometric image (chona

squared paper,

% Thedimensions of a 3-0 cbject onan isometric sheet of paper are exactly equal toits original dimensions.

< Solid curvilinear ohjects have curved surface, curved edge, curved face and circular face. Not all of them may be
present in them,

% We can use nets todepict 3-D objects.

& Wecancutthrough a 3-Dobject, The cut portions of 2 3-Dobject are called cross-sectians.

+  Wecancreate shadows of 3-D objects.

& The type and size of shadow depend upon which side of the 3-D object we are throwing light from. The shape of the
ohject is also equally impartant.

+ Forsolids, the Euler's Formula s F + V—E =2, where F = number of faces, V=number of vertices and E = 5 number of

Bdpes.

4

o o o

e

1. MULTIPLE CHOICE QUESTIONS (MCQs) :
Tick [+ ) the correct options.
(3] Wecannotget the 2-D image of the following on a sheet of paper.
(i) cube i} cone
(i) pyramid {y) circle
(b  Iflight isthrown on a rectangular block from the top, the shade at the bottom would be a
(i) circle (i) square

(i) prism (W] noneofthese
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e * (4] The dimensions of a 3-D object on anisometric paper are the same as the ones
{- il onasgquared paper I} ofthe 3-Dobject itself
(i} ofthe plainsheet of paper {w] ofanother3-Dobject
{d} Theshadow of a ballis always a
{1} circle (il  sguare
(i} pyramid (v} straightline
(2] TheEuler'sformulais
i} V=E+F=6 (i V+F-E=4
(i} V-F-E=2 (v} V+F-E=2
[fl The3-Dshapes, whose faces are polygons, are called
{ly polyholes (I} polycites
(i} polyhedrons (W} tetrahedrons
ig) Iarectangular room is cut into exactly two equal haves, its cross-section would be
() circles (i) rectangles N
(i} cones (v} areas
(h} Acircularprism hasno
(i} edge (i) vertex
(i) base (W) noneofthese
(I} Atriangular pyramid is also called
(i  polyhedron (i} tetrahedron
(i} pyramid (v} 3-Dshape
2. Name the vertices, faces and edges of the following figures. Then, check whether Euler's formula is
applicable to them,
—, L
A B e

{a) (b} R e T

3. Drawthe nets for the following.

7 e

la) (b) (3]
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4. Whatshadows would emerge if light is thrown on the following 3-D shapes? The direction of light has been
shown.

{al {b) i) (d)
5.  Lookat the netof a cube. Then answer the following questions:

5

y 6 4

2

{a) Which onesof the faces are not exactly opposite to each other?

il Sand2 i) d4and6
(i} Gandl w} 3and4
[t} Which face Is not adjacent to 67
W1 (i) 5
fui) 3 _w) 2
{c] IKfface 1lis put on the RHS of face 4, which face would face inthat case?
5 (i) 2
{ily & (W} naneof these
{d] Which face isexactly opposite to face 2 ?
i 4 iy 3
{hip 1 (v} 5
Mathematics-7
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(a)

el

(d]

” 6. Match the shadow with their 3-D objects if the light is thrown from the top :

Column A ColumnB
A i volleyball
i1} tetrahedron
i) cone

Q {lv] cube

7. Matchthe nets with solids:

(a)

(b)

()

(d)

Column & Column B

o d P

ZAN - B
m 2 D0

{iv] [ | I

8. Using a paper of 16 cm = 12 em, how many cylinders can be made ? What can be the height of these
cylinders?

2. (3
(b)
(e}
(d)
(e)

What is the difference between oblique sketch and Isometric sketch?

Prove that Euler's formula is applicable ta the following figure.

What is the difference between the circular face and curved surface of a right cylinder?
What is the sum of number of dots on any two opposite faces of adice?

Canwe have more than one net for a 3-D object ? Give examples,

10. Write T for True and F for False for the following statements :
(a)
(b)
(c)
(d])
(e)
(f)

All faces of a prism are triangles.

The horizontal cross-section of a coneisa circle.

Atriangular pyramid has five vertices.

If we cut through a cuboid, we get two cross-sections, both being rectangles.
The isometric sketches of a 3-D object have the same dimensions as the object.
Anice-cream cone is a type of prism,



1

(g} Therecanbemorethanone netfora3-Dobject.
(h) Acuboid has6faces and 8 vertices.

(i} Wecannotdraw 2-Dsketches onasquared paper.
() Abirthdaycapisahollow cone.

If 3 cubes of dimensions 2 cm by 2 em by 2 em are placed side by side, what would be the
dimensions of the resulting cuboid? Represent it with the help of

ii] oblique sketch {ii} Isometric sketch

Dhbjective

Preparation

I e T e T T I

Materials Required ;

Identifying 3D shapes
Toidentify 30 shapesthrough verbal reasonings
Paper, pencil, ruler
Students-play in pairs.

Stap 1- Let Student A observe all the solids studied and select one of the solids. Write the name of that solid on a
plece of paper and fold it up. Student B should not be told what A has selected.

Step 2- Keep this folded piece of paper at the centre.

Step 3- Student B now asks suitable guestions of student A in order to find out the solid selected by A,

Stepd= Student A will answer B's questions only in 'yes’ or 'no’.

Step 5— The aimof Student B is to ask such questions so as to get 'ves' or 'na’ answer, He should try to find the name
of the solid by asking the least number of questions.

Step - When B succeeds in getting the name of the solid, the rales of A and B are reversed and the game

continues.
Example After student A has selected a solld, Student B could ask the
fnﬂnwhg questions:
{a)  Doesthe object have any curved surface?
Ans: No

(That means itis not a cone or cylinder.)
{b) DﬂSth_ﬂi__ﬁ_q!..r_al faces?

Ans; Yes

Then the object is a cube. If the answer is 'na’ it is a cuboid.

S0, we have reached a conclusion by asking only 2 questions,

Record the activity -

Copy this table in your note book or
on a chart paper and play the game
for all the solids you have studied so

. . . S . S . . . S S e T . e e e e e e e . e e R e e . . . B
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Data Handling and Probability

lI-IlllllllillllllIIIIiillllllliiillill-liillllll-liilll-llllilllllillillll-lll-iil-ll

@ 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 a8 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 soeme 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) is the sum of all observations divided by total number of observations l.e.,

Mean =  Sum of all observations
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 = 83+55+75+70+66+72+65+73+59+60 660
10

= 66 kg

The mean of weights of 10 pla.yle?s is 66 kg.

Median : Median of a group of numbers (observations) is the number [observation) in the middie {centre),
when the numbers are arranged in an order (either ascending or descending order).

If the number of observations is odd, then the middie number is the median. For example, the prices (in ¥) of

eleven kitchen items are arranged in 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 middie numbers, For
example, the heights {in cm) of 10 students of your class have been arranged in ascending order as
90,95,96,97,110,110,112, 112, 120125

125+ 120
2

Here, median is =122.5cm

Made : Mode of a group of observations is the number with maximum freguency i.e., the most frequent oocurring

value.
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Example 2: The prices (in ¥) of T-shirts sold in a
shopping mall on a particular day are
as follows:
330, 250, 150, 330, 150, 200, 250, 250,
330, 250, 260, 360, 260, 200, 150, 360,
330,150, 250, 260

O -
-l * r.

3 The data having two modes is called :'
Bimosdal data. ;

- 3 The data having many maodes is called -

Find the mode. . Multimodal data,
Solution : We can tabulate it.

i Prices (in T) 360 330 | 260 | 250 200 | 150

| Number of T-shirts sold 2 4 3 £ | 72 4

We can see that mode of this data is ¥ 250. This value is the most frequent value.
Range : Range of observations gives us an idea about the spread
distribution of observations So, range is the difference
between the highest and lowest observations.

Range = Highest observation — Lowest observation

The runs scored by 10 players of a team in Delhi Ranji Cricket One Day Domestic

Ei-ml Tﬂszr m! dui IDI 5!31!5

Example 3
match are as follows:
Find the range.
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

“d Exercise W

picture.

L. Popular books read by bookreaders of Delhi are as given below

Book Geeta | Ramayana | Midnightdrama | Truelies
~ No.ofReaders | 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
wo Mathematics-7 -
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1. Theheights(incm)of 20childrenin a group are as:
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. Findthevalueof x, if the mean of datais 12:

15,17,6,2,1,3,6,%,10,7,3

@ 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} All bars should be of same width
{2) Thedistance between any two consecutive bars should be same.
{3} Thescaleshould be clearly and carefully written on the graph.
{4) Each rectangle (bar) indicates only one numerical value of the data. Therefore, you can draw as many bars as
the 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) Draw twomutually perpendicularlines on graph paper.
{2) Name horizontal line as x-axls, vertical line as y-axis and point of intersection as origin (generally denoted by O).
¥

¥ 3

o 1
E=aaiE

You can understand it more clearly by going through the following examples.
Exomple 4 : Drawa bar graph to represent number of students taking part in extra curricular activities held in

your school.
Extra Curricular Cricket Kabbadi Hockey Football
Activities (ECA)
Number of students | 25 a5 30 25
# e Mathematics-7
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Solution

L

: Before drawing the graph, fix the scale. Here, maximum value is 45, So we must mark units up to
50, Let us assume 1 unit as 10 students.

* ¥

] L

L

*

-y

Draw two perpendicular axes. Along the X-axis, mark spaces for 4 bars equal distance apart. Write the names of

extra curricularactivities,
Draw bar graph as shown below. We see that maximum number of students play kabbadi. 50, this is the mode of

data. ¥ axis
Sonle
H 45 1 il = 10 aludenis
dl &
w4+ M
E 4 13 23
|
g 10+
L o i * X-axls
&1 1 ]
®BcaA = A
Example 5 : Draw a bar graph for daily production of Washing Machines in a factory for 7 days a
week.
Days of week Mon | Tue Wed | Thur | Fri Sat Sun
No.of WashingMachines | 300 400 350 450 150 250 500
Solution We draw two perpendicular lines OX and OY, respectively intersecting each other at the origin O as
shown inthe figure.
The maximurm value is 500, 50, we must mark units up to 500.
Take 1 unit = 100 washing machine.
We draw bars of suitable heights and equal spacing in between them.
Scale
"I"':'"HH Tunit = 100 washing
S} + MEchene

g

2

Mo, af washing machings ———
£

o

Drays ol wenke

w
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coincide i.e,, they have same value.
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% f : Double Bar Graphs

Double bar graph helps us to compare or represent more than one types of information, we can draw the bar
graphs of both set of observations on the same graph.

To draw a double bar graph, do remember some basic procedures.

« Draw two bars for a single reading.

« Keep no space between two bars for single reading. Shade them differently.

+ Keep equal space between two consecutive sets of double bar.

Example 6 : A restaurant owner purchases following items for two consecutive months. Draw and compare

it by using double bar graph.

Item [in kg) Rice Rajma dal Soyabean Arhar dal Moong dal
October 65 70 20 45 75
November 20 75 65 40 55

Solution  : The highest value is B0, 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.

Scale

Lunit = 1D Kg

B represents October
Il represents November

Y- axis
&

75

Quantity (in k 2)

5 8 &8 a0 8YE B

10 4
u |
Rice Rajma dal Soyabean Arhar dal Muoong dal
ltems >
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The following bar graph shows the purchase of books in four consecutive months. Answer the gquestions

given below: at
[a] Inwhich month was the purchase minimum? - e
() How many books were purchased in July? T . e
(c) Which month was the purchase maximum? " - =
[d) Which month shows the purchase i
betwesn 300 to 4007 j o
; A iy - ity

ety —

Construct a bar graph to represent the data collected about the guantities of Rice used in 5 households :

] T F 3 M
Household Ale |e] ole e .
Quantities of 1w
Rice (in kg) 50 |40 |25 45| 35 j o =
{a) What is the range of the data? 1
(b) What is the median of the data? i
Observe the graph and answer the following guestions:

(a} What was the production of biscuits in the year 2005-067 e ——
(b} In which year, the production of biscuits was minimum?

{c) In which year the production of biscuits was in between 4000 kg to 3000 kg.

The income and expenditure of Amit for 5 consecutive months are given below.

Month lanuary February March April May
_Inmn'll!lln 1) F000 EJ}DI] o 6500 7500 8500
Expenditure (inT) S000 4500 4000 6000 5500

Represent the data with the help of double bar graph.

‘Puinfs to Ramemb?r"‘ - = ——

#+ Data handling is the process of gathering. capturing and recording the data in a systematic manner. 5o that it could
bemeaningful and useful to us.

+ When datais collected and put as it s without any specific arrangement, itis called raw or ungrouped data.

& The numberof time a particular value repeats itself is calied its frequency,

% [Data can be crganised in tabular formwhich is called frequency distribution table,

< Arithmetic mean is the sum of all observations divided by total number of observations.

% Medianis the middie value of a group of observations when these observations are arranged inan order,

%+ Maode isthe number [value) with maximum frequency.

%+ Rangeisthedifference between highest observation and lowest observation.

% Bar graph represents numbers using bars [rectangles} of uniform width. These bars are drawn horizantally 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.
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1. MULTIPLE CHOICE QUESTIONS {MCQOs):
Tick (¥') the correct options.
{a) Themeanof8,12,15,20,17is
(i} 124 (i} 14.4 {ill}) 15.4 () 18.4
(b} Themedianof5,7,9,3,11,12,15}s
m s [y 15 (i) 9 (liv) 12
(c) Themodeof2,0,3,2,5,7,2,3,0,7,2is
i) o (i} 7 (i) 3 liv) 2

2. Arunoday studies for 5 hours, 4 hours, 7 hours and 8 hours, respectively on four consecutive days. How many
hours does he study each day on an average?

3.  Theappointmentsina company during five consecutive years were recorded as follow:
200, 450, 368, 196, 256
Find the mean of appointments.
4. Following are the runs scored by tenth { 10th) player of a cricket team in two consecutive tournaments.
1,2,4,2,56,1,2,3,3,1,4,53,5,6,1,3,4,3,2,3
Find the mode of this data.

5. A private mathematics tutor wants to judge, whether the new technigue 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
students in the two successive guarterly tests.

Represent this information using double bar graph.
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“Six friends were deciding where to go during the coming weekend, Everyone wrate their intentions on a
slip of paper to show their choice,

| Water Park| | Cricket match| | Cinema | | Hillside|
|
Write the probability of the following.
P {water park)= P {Cricket match)= Pfishing)= P[Cinema)=

R R

Procedury :

i
L]
i
i
L]
i
L]
i
L]
]
]
i
]
L]
i
L]
L]
i
i
L]
i
L]
L]
L]
i
i
L]
]
|
|
{ ]
L]
L]
L]
L]
i
|
i
L]
L]
L]
L]
L]
L]
]
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Stepl: Take two dice and roll them,
Step 2: Mote it down the number an both the dice separately.
Step3: The possible outcomes maybe 1,2, 3,4, 5,6.

S0, the probability of getting any outcome is 1,

6

Twodice

Tounderstand the concept of probability.

Stepd: Now, roll the die for at least ten times and record your obsenvation foran even number and odd numbser.




Revision Test Paper-1V

(Based on Chapters 11 to 13)

Multiple Choice Questions (MCQs). (10)
Tick (+ ) the correct option,
1. Twosquaresare congruentif they have

() sameside ¥ (ii) samearea T, (i) sameperimeter ¥ | () Allofthese T |
2. WAABC= AXYZ which of the following is true 7

(i) AC=XY P\ [l BC=XY 75 L) AB=XY ¥4 (w) Noneofthese & J
3. 10

5 I

The perimeter of the given shape is
(il 16unit '!":4 (i} 26unit T i) 36unit ¥ (iv) 32unit & -
4, Areaofaparallelogramis

aas | . 3
(i) bxh T4 i) 3 bh &5 i) 2(b+h) £ 5t 3 bh *
5.  Theareaofcircular ring with outer and inner radii 9 cm and S5cm respectively is
¥ {’_ [ il ! 1 N | Y
(i) 440cm i) 220em T i} 496cm f\':)nu} 220cm ¥
6. Mumerical data is represented by means of bars with equal spacing between themina
(i) Pictograph  * 4 (i) Linegraph ¥ (i) Bargraph i) piegraph T
7.  Themeanoffirst 5 odd numbersis
(i) 5 L) 818 SRR T 11 @'
8. Thetotallineof symmetry that a regular hexagon has.
s SR ST R STE: '
9. The mean of 7 numbersis 17. The sum of 7 numbers is
(i) 24 T4 10 T3 i) 109 T L) 119 o
10. The circumference of acircleis 154 m, Its diameter is
(ij 245m 5 i) 49m ¥ 5 (i) 308m ¥ lv) 77m K 3
Fillinthe blanks: {10)
1, thesideof a squareis doubled, then the area becomes times,
2. is the science of drawing useful facts from some data.
3. Circles having the same centre are called circles.
4. Twoanglearesaidtobe , their measures are equal.
Mathematics-7
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5. Anequilateral triangle has lines of symmaetry. ‘“
6. is the distance measured around a closed figure. * .
T is theline segment joining the centre of a circle to any point on the circle.

8. Perimeterofasquareis
9. is the amount of space within a closed figure.
10. Areabetweentwo concentriccircleswithradiiRandris .
C.  Write 'T" for true statement and 'F’ for false statement :
1. Rectangles having equal perimeter are congruent.
2. Thedistance from center to the boundary of a circle is its circumference.
3. Most commaon value of a datais called mode.
4, When an object rotates, its size and shape remain unchanged.
5.  Numeraldatais represented ina circular form is calied a ple chart or circle chart.
6.  Wecannot find the area of three dimensional shapes.
7.  The perimeter of a circle is called its circumference.
8. Thevalueofris3.41459.
9. Theperimeter ofarectangle is 2 (Lengths+breadth)
10. 3-Dshapeswhose facesare polygons are called polyhedrons.

CUOCIAOCO OO0 8
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Model Test Paper-I|

(Based on Chapters 9 to 13)

L
-  d

[- IRV T

10,

11.

12. Theanglesof atriangle are (x—30%), [2x+15°)and {% +120°), Find the angles,
13.

14,
15.

(SECTION-A )

Find the perimeter of an isosceles triangle that has its equal side 7.5 cm and third side 6.7 cm.
One of the angles of a triangle has measure 50° and the other two angles are egual. Find these angles.

Draw lines of symmaetry of 8

Write the number of edges, faces and verticales of a cuboid.

When AABC= APOR, write all congruent sides and angles.

Write the conditions for the construction of a triangle.

The area of a square-shaded parkis 1024 m’. What is its perimeter 7

Rahul Dravid scored the following runs in 5 different innings ;

125, 270,.0,75,37

Find the average runs scored by him,

The diameter of a circular field is 154 m. How much distance an athlete will cover in 8 rounds?

[11x2=22]

Find the area of the shaded portion.
Inthe givenfigure if ZADB=90", find the LAOY.

n
F 3

0 x

=1

(SECTION -8B )

Twa poles of height 7 m and 15 m stand upright in a playground. If their feet are 15 m apart, find the distance
between theirtops.

Show three alphabets of your choice with two lines of symmetry.

Draw an accurate, full-size net of a cube of side 2cm.

Mathematics-7
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16.
17.

18.

29,
20.

Isthere atriangle whose side have the length 10.2cm, s.8and 4.5ecm?

A 26 m
e _.-.-__. o ._._.-.--__.-'_.-'__.-'.-"_.- .-'_.-
7 A

i

s

Find the area of shaded portion.
Five tourists were asked to guess the length of Qutab Minar, The observations were recorded as follows :

Persons |I d 3 4 3

Lenghs {in m) | 1o 17 105 17 IlﬂJ

Find the mzaﬁéd_lﬂn_and l'.l'-lrl?dE-
Find x, if the angles of triangle have measures (x+40), (2x+20) and 3x, also state which type of triangle is this?
The base and height of atriangle areinratio 4 : 3and its areais 726 m’. Find its base and height.

(SECTION -B ) [7 % 8= 28]

21.  The side PQ of a APOR is produced on both sides. Show that the sum of the exterior angles so formed is
greater than.rfﬂ by two right angles.
22, Hutate ‘ - through 90°, 180°%, 270" and 360° about O. Find the angle of rotation when the image look alike to
the urlg:naland hence find the rotational order.
23. Aladder of length 145 cm reaches a window which is 144 cm above the ground on one side of a street, at the
same point it reaches awindow of 143 cm high in a wall on opposite side. Find the width of the street.
24. Arectangular plat measu.ring d4mx25m s surrounded externally hl,r a 3am wide path. Find the area of the
path.
15.  InAPQOR, PSisthe bisector of £P suchthat PS LQR, s APQR anisoscelestriangles ? Prove it.
26, Arectangular park is 64 m by 78 m. It has two roads each 3.5 mwide running in the middle of it, one paralleltoits
length and the other parallel to its breadth, Find the amount of putting marbles on itat rate of T127/m’.
27.  Thedatagiven below depicts the viewership of news channels of the residents of a locality :
News channel DD News | Live Indii
No. of People 125 250
Draw a bar graph by choosing the appropriate scale.
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0 Answers
h-1 Knowing the Nimbers
Exercise 1.1
1 (a) -28,-12-7-1,137 ([b) -5-4,1,368,11 2. (a) 15,9.6,3,-7,-10,-12 -14 (b) 14,13,8,6,2,0,-8,-10,-16
3 (a)a1 (-3 (e) 83 (d) 27 4. (o) 16  [b) 32 {c} -919 (d)-1728
5. (a)16 (b)-137 (o) 7 (d} 484
6. (a) Foc (b} DaF fe] -14°C  (d) 44°F
7. {a) 25811 ib) 69,75,81,67
B. (a} Thefrog jurmped 4 steps backwand. [b) Todey's temperature is 4o ¢ above normial.
[c] Rabulreached at the platform 30 mintues after thearrival of train,  [d) Start counting from 17 in descending order.
Exgrciae 1.1
1. (a} D (b) 144 fc] O id} 132 (e} 77 (N <120
1 (a) 80 (b} -54 fcl 0 (d) 90 (e} 1200 (f) 1000 (g} O ih) 6OC
3. (a)-96 (b) 16 (c) -10 (d) 75 (ebq () 3 [g) -6 {h} -7 (i) 3 (i) 100
4 (a)20 (b)-12 (c) -2 {d)-12  {ed-21 (f) 37 (g9 {h} 1 (] = {i) 10
5 (a)12 (b6 fel 2 {d} 100 63 712 8 B8
E=arcise 1.3
L (a)-20 [b]-25 fcl O (d} 26 [eh16 (f) O (g} -5 ih} -5,-10 (i} -8,-4 i -5
L (aT (bIF (c) F {d) F leyT 0 F
3. [(a) 2540 (b) 735 {c) -25 4. fa) -B550 [b) 224 {c} 252 (d])-9100
5. {a) 1836 (b)-5015 (c) 1246 {d} -3589 6 -117 7. 9 8. 164M
Rewvishon Exerclse
1. (a} (W) (&) {0 fel (i) id} i feh (i (0 () leh ()
2. {a} 143 (b} -64 {c] 90 {d} - 1000 3 (a4 (b)-n {c} 0 (dj-21 lel36 (i} -8
4 (a) 16  [b)-14 fc) 14 id} 4 5.(a) 493 (b)-663 (c) -1034  (d) -1200 {e) 3400 (f} 7200
6. 1Xmoves 7. 5400
Ch-2 Rational Numbers
Exercie2.l :
L = 2. 4,-3,2,-73. (alib) (e} 4 Doityourseif 5 [ 271 3 i 61 1 1 1
" T TN ; ]
w3 SERAER e VT . A
’ 3 13 3 ) 13
Al K R &Dg 1+
. O 55151 ;
S RIREERERT Ty Vo
EEE?H?? 5|8/ R B RE
) E | —1 113 . ol =13 —|5§ 4 85 & o, [ T |
B a5y (b3 fe) 3 ; 7. {a S (b SR leh et
SR N g et ) ey fe) x =21 (d) £=20 (o) x=Z2
0 TR L
gl Sy 1 NG ey w1133 23R8
TR TR 1012 P 58214 i Bk A i
e) T421 -2 =7 (o) T 621 AF=14 ) 42 2 43 ()72 2-6
1173431717 3 17333 37 1 3 N TR s 5s'5°35
w2 M fo 2 () =
9 n 15 4
Eegrclsn .2
L @I7T =83 g -3 () -7 o) 23 (0 =919
5 42 T I 42 28
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L ‘ By !
2oay 1o =l2 fc) ¥ (4 =2 e =t m 2 * Y
|2 T 75 12 42 5 1
3 (a) =119 ) 13 fe) =48 () M ey 1 i 7 ‘ -
8 ) 35 35 2 24
4 (o) 8 (b} 35 {e) 35 {dp 1 ek =1 N &
25 T [ 2 5 10
S )6 BB gl @ (e =3 e -2 7 -1 s 22
7 168 H 4 0 1 i [
Eserclse 2.3
L (a)26 (b)-028  (c) O.024 (d] -0.175 2. (a) non-terminating (b terminating
[c] mon-terminating {d) terminating (] terminating {f} non-terminating {g] terminating [h] terminating
3 (a) 003 {b) 0.478571 (c) 0.B75  [d) 0.68 lel0s (f) 325 [g) 15625 (hj 048
4 {a) 3 (o) 281 g M (d) 2322 e} T (0 3383 g I hi 307
4 A0 9 G 30 9449 i) 300
5 la} 53 il HE {c) E’l id] lﬂE'E B, 4_1_ 7. x=78%, y=05999
9 5 198 ) 10
8. (a) ¥ b fc) = id) ¥ e} = (N <
Rewision Esercies
L. (a) {i} (b} (i} {=) (1) (]} (v} [ed (HY  (F) (6} dg) 00) b (iwh
2 [a) =
L}
] imi .
5 I

S R fe) =1 () 1 & (o} 15 @ 1
45 49 B 56 14 A
S fa) 3 (b 5 ey 5 3 B fa) -7 380l 3 Y38 -6 3
4 3 I 4 TR Tl s 7 14"35" 10
(e =5, 2C R 11 e s BRI P 1 | S T W TR |
6 °373'3"2"'6 . T S B - 3% 31 4
B fa} =T (o) =2 qey M gy 9. fa) 16 () % w0} 11, 144 12, §
i? 26 11 15 1n 4 i 12
1m0 ! T T 14:(a) 04 [b) D.ESTIAZ (c) 006  (d) 0.415
56 |5 35
] il 430 F.4.3 i)l a5 sl G40
15.(a) — st == d) = 6. [} g=— (B} == £l 1= e
{i}_m H:u (4] 2 ”15-5 Hnm!?w Hlm 1=El4lm
A 18 fa) 7 by 112
9 7 50
Ch-3 Fractions
Eserciae 3,1
Lia 3 ®© ey 42 id} & [0} 36 ) &4 z fa) 2l ) 18 o) .3
11 2 3 9 3 2 L B
gl e ) SE 3.fa) .1 B2 e 1 () 68
2 q 405 3 5 fi 5
bt T LN LW
Emerciza 3.2 . r
1. le) & (b)) 25 () 31 (d} 13 Z fa) 2 (w1 fed 3 (@) 31
.| (3 i | 23 o 1] b 44
3 fa) S0 ey 000 gy, () B4 4 203 s aepen 6 gyply, 7T Y B Toss
3 3 5 5 66, 2 4
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. * Parvlufan Eairleg

< ' L (a) (W) (] (s {cd (v (dh (k) de) (0p () (W) (b (M) (k) i)

= 23 3. T2 4, 15km 5 7140 E.imm 7. Tgirls B 233students 9. 4%km
Revision Test Paper-| 3
A1 2.0} il 4, (i} &, {iii} . [lid} 7. s 8. {iv) a, {ii) 10, {1}
B. I.% Z.omultiplicationinverse 3.standard  4.ltre S.zero Gomixed 7.decima B proper 2 irrational nembers 100 integers
€. LF 2.7 AF arT 5.F 6T 7.F 8. F 9.F 10.7
Ch-& Dechmals
E=mrcise i, 1
1. (a} 795 [b) 145 {e) 1530 {d) 675 (e) 55 [f 3587 [g) 279010 (k) 28733
2. (a) 350472 {b) 140 ic} 87,36  [d)29.7 [e) 157.76 () 275724 (g) 260778 {h) 24.475
3. [a) 14.3715 (b) 17.358 ic} 39345 [d) 598.558 [e) 153.552 (f) 139.649 (g} 09375
(h) 0.16605 4, 164.01km 5. 320.41m2

[=mroised.2
L a0z (b 01 [c)iB8 {d} 0.63 {e} 3.99 n2 Z. (s] 01728 {b) 0926
() 0.005685 (d] 0.075399 3. 1363 4. 0.95cm2 5. T15050
E=xmrcise 4.3
1. (a) 7000mil {b) 25000m (c} 3500gm [d) 2.900kg [e) 50001 () 2.945kg (g) 0.00725( {h) 2m
2. Iobooks 3 12433kp A, 45F5kg B 106 Bcmand 1.0GEm
Revision Exgrelsy
1 (a) (B (b (i) fc) (i) {d} (i} fe i) (F) (u) (& (i)
2. ¥14400.00 3. 32 round 4. T 1713.10e=ira money requised 5 TB23s0
6. 4BZ67m2 7. TI55kg B 20580res & TBOSS.00 10,29 35km
Ch-5 E=ponenty and Powss
Esmrcisn 5.1
1. (a} 64  [b) 2187 (¢} 125 {d) 256 =) 720 (H -343

2. [a) base=5 exponent= 3 (b base=-5, exponent=4

(] base=-1, exponent=11 (d) base=y, exponent=m

le} base=m, expanent=y (] base=-100,exponent=5 3. (a) yv3 (b] 35 {ch a2 (d} {7)313)2 (&) (13 (m)2
1 () 3iyi2fz)2 4, (a) 91 sgreater (B} 36 greater {e] 910mgroater > (d) 52{-2)5
(e} {10)1 ={-1)10 {f (37>[72x3 £ {a) Ix S =5=3x52 (b) 23x32x53 () 54 id) 3a= 5
le) 24 =32 =52 1) 33=52 6. (a) 3000 (b] 3072 I;I 6400  (d) 2304 (e} 225 () 500
7. {a) 50 [b) 64 fc)-8  (d)40 (e} 30375  (f} 256 ¥
Exerclse 5.2 73
1 (a)22x32(b] 5" fe} a2b (d)2" (e} pl2 i 2" (g S2'3” {h) 3" p2=(3P)2
2. [a} 52+443=58 (b} -35+4={-3}9  |[c} pd+5=p2 (415"  {eya0”  (f) 1 {g) (m=n)? fh) 33+2=35
{ij 8% 3 3. fa) w34 {b) 24x31%53 fc} 3"
[d)211=31=52 {e] (37)=(54) 4, (a) 2"X[5/7) [b) 27%5" (g)
5. [a) False [b) Faise el Falze (d} False fe] True 6. [a) %=B (b) x=21 (] »=19 [d) ==3
Esercian 5.3
1. {a) 910% 3«10 H=10"+6x 10" +5210" 710" |b) Bx1048x107"+8=10"+ 7= 10"
(e} 3w10M+2=10"+ 110 +3x 10" 1010 220" {d) T=10"+1x10"+8=10"
2. (a) 7005030 {b) 57890
(e) 403050 (d) 76100
3. [(a) 9%107  (b) 41569 =109 ic} 5.9%105 Id) 5.9%105
4. [a} 3=108m (b} 1.2756=106m fe} 1.2=1010Years (d] 1.027 =109 fe} 3.84=108m [f} 1.4=10%m
Heelsion Fvnrciee
1. [a) (i) (b)) {e} (in) () (ly  de) () A7) (i) Leh (W) () (i) (i 1)
1. (a) 256 [b) 1024 {e) 125 {d} 46656 (o] 243 (f) -343 3. [a) base=7, power=7 (b) base=-11, power=10
[c] base=uxy, power=a [d) base=m, power=[0 (e} base=101, power=1 (I} base=x, powsar=y
4. (a) m3 (] [-2)s le) 35 (d} 23xmxn (e) 53x72(f] m3nnixpd
5. (a) 53 (b)egual (e} (-2)3 dl 72 (e} 54 () (-1)3
™ 200 Mathematics-7 .
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6. (o) 5u22x%33 (b} 53=72 {c) 25=52=3 (d} 23=3" * -
7. [a) S00000 (b} 225 (o) 64 (d) (-4]120 (e} m4 i 025
B. (a) 26%35%57 (b} 215 () 54 (d}517=310 9. (a) False () False le) True (d) True ’ =
10.(a) y=5 (b lc) y=6 [diy=14
1i.(a) 5105+ 7= 103+ 3w 102 + 4x 10+ 5= 100 (b) Sw106+ 7= 102+ Ex 10+ 5=100
[c] a=105+09 =104+ 5= 103+ 7= 102+ 8= 10+ 1 = 100 (d] G=105+7=104+5=103+1

12. (a) 50830201 {b) 460094 13.{a) 7%107 (b} 2.1678%108 (e} 1353109
Ch-6 Aljpebvaie [=prewsbon
E=mrcisz 6]
1. [a) x+250 () &= BTO ic) 100-axh [d) (a+x+1+u+2)2 () ()2 +(x+1)2
2. Algebraic Expression  Terms Mumerical facbor Liveral Factor

fa) 5u -6 oii - 9,0 |

(b 5x +8 5x, 8 5.8 ¥

le] 5x2-B 5u1, -G 5.0 xd.x

(d] x 292-Bry x2yk, By 16 ¥ Ayk iy
A, (a) 15052 [b) 15p3z (g} 15gd4z  [d} 152 4. {a) dx2y, 4y Ib} %31 le) x2y2 2

5. [a) ke =ab2, 5b2a, unlike =5adb, 11 ab (b} ke = {xyz, tvx), unlike= ry2x, 2x2b
[e) Bke=1Th, 15b, unlke=14a, 18bc  (d} like=Tudy222, Sy2edxd unlike=3uys, -Suyie

6. [a) constant () Bimomial (g} Trkmamial {d} Monomlal 7. (a)-11 [l No e} Na  [d) 15
B (&) oy [b) mn2 lc) wyz2 (d} myz

Exgvcite h.3

1. (a) 10 bl 1 ic) 3 (d) 21 2. [a} 8 [b] -5 fch -1 (d] -5

3 [(a) 32 (b} O ¢} O (4} -16 4. 173 5. B4 6. 31

Revision Eserciie

L (a) (W [B) (i) L) (i b iy (=d 0B ) G () () Ih {1 () (0 A1) (i)

1 (a) 2e-242xe2ua2=111 ib) x+1000 (c) »-90 (d) 67&m=n 3. {a) -10 {h] 9,11 [ch B-5 (d)-7

4. la} pad,Todp [b) abc,cab  {c} 111b, 116 (d) Sx2y2z2, Sy222x25. (3] nydz [b) a2t c) ¥ZaZm2  (d) w2y5
6. (a) S5p3-12p2g+16pgl+q3 {b) -Axd-duy3+Tudyd -Tulya+ 16y 7. (a) Bp2-11a2 (b 4x7-3ny

B -2m3-TmasTm+l 9. [a) 11 k) 7 (c] 198 |d} 4 10. 329

11 Ares = m ® nand Perineters (manj = 2

Hewision Test Papar-il

Ao L) (E) 3w AW S0 6. F(E) B Bdi) 10, {iv}

B, 1, trinomial 7. literal 3. balancing 4 contlnued 5. amount B focior 7 constant term
B oonsequents 9 parcentage 10U interest

C LT 2T AT a4F 5F b F s | BF 8.F 10T

FAodel Test Paper i I 7 !

A, 1 =643 (E00+5)=(64x100)+ (64 x5)=6720 13 3 3 4. 333315 5 [E] B -11
7. 141516 & T1000 4, 16000 10.20%Prafit 11714375

B 11 ﬂl![fmﬂbﬂuﬂnnddﬂndmnuﬁhﬂnﬂnﬁmﬂ 30 =25

xR AN Y
14,

15. Dovityourseli 16, 9"=Tw +6x' =12 17 %
18.{a) .83 (b} 0785714 (¢} 0.625 19,  Profita.3% 20 Byears4months 21300
C. 22 {a) 240 Ib) Mo 23, % 24, 416% profit
25, Value of firstprize=1050, value of second prize 875 and value of third prize=T00 26, 30,120 27 Pad interest=T 36000
Ch-7 Simple Linead Equation
Emsrpiza: 7 4
1. [a) 32 addedtobtimes m gives B2 b} 31 addedto 7/8times x gives 120 (e} 10subtracted from half of t gives 103
[d) Stimeslgives 125 {e} 30 subtracted from d gives =20 {f} 35addediostimesaghes
(g} 4subtracted fromone-thirdsghesd  (h)15/16times g ghves 225
1, [a) £p+ £p+£ip=180" Ib} BOx+60=365, BOK-305=0 (e} »/300=40= 1000 (¢} 3x—100=330
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1 & ‘ T
* [} =2 -T"+Tm+2 3. {a) ¥ bl e} = (dj= 4. (a) No (b} Mo {c) Mo
< Exarcise: 7.2
' L eF 2. 645,347 and B0.E™ 3. Sunita’s age =18 years ; Kamal's age =12 years 4, 1125
5 U . (a) 'te10=141 ib} :3-1 {c) 18r =10 = 180 [d) 7r+ 11 = B1
132 |
(¢) LxT)+1I0 12 () QW-m | 7. {al No  (b) Mo (ch Yes (d] Yes

oo 13 07 i
B [a} Siutimesof xgives 139,
(b &pumber x ismultiplied by 17 and 21 ts added (o ¢, This entire term is divided by 131, we get 87,
[c] 108 subtracted from five times of gives 12.
(d} 25 is subtracted from of a number | ghwes 75,
(&) &number pls mubtiplied by B7 and 100 s added to L, the result s 13
[f} Sevenisadded toone Sixth of a number. This entire term s multiplied by 3, we pet 3,

9. 8 10.1 11.13 12.3 13.{a) 70  [b) 10 (e} -7 (d)20  14.17,18,19
15. {a) simple [b) changed ([c) 53 (d)63 (e} 3 16.p=T816 17.150km 18 42and24
19. Dolly earns ¥ 18000, Sally earns T 15000. 20. 10
fEvisian Esércite
1. (a) tv) (b)) le) (iv) i) o) i@ R () () ) () (i) (i} i} b (i)
2 @k {b) 7x+10=310 fe) | +21=121 (d) Tb-2=112
i7 i
3. (a) Onehundred eleven addod to seven times p gves beo hundrad one. b} A number of by subtracted teelwe gives twanty.
fc} Tenadded to five times of x gives fifteen. d} 715 added toxthen divided by 3ansd 2mane is added equal tathe 10,
#. [a} x==2 [b) x=48 fc] =1k fdjx=3 (e] x=1 5. Presentage of Aupals = 25years T
7. (8) 2p+11=0, dp+22=0, bp+33=0 |b) 7x-18=0, 14x—36=0, 21x—54=0  (c}) 14y—-84=0, Fy-42=0, Jy-12=0
[d} 72i=91=0, 144i-182=0, 2161-273=0 8 2 0. oland7? 10.17 11.19
Ch-B Perocentage ond iy Applications
E=arcise .1
1 (a) 60% (b) 375% f(c) 33.33% (d) 5% 2. [a) 125% (b} 2a% [eh 275%  (d) 240%
3, [0} 25% (b} 340%  [c) 125%  [(d] 220% 4 (o) 16% (b) 125%  (c) B25%  (d) 26525%
5. {a) ® (b)3 icy 1 (d} 2 6. (a) 2:125 (b) 13:20  (c} 3:8 {d) 21: 200
25 4 ) 25

7. (@) 018 (B} D225 (g 2as {d} 0.01123
B (a} 10/ (b) TEI7S  {c) 300kg  (d} 7Skm [} Iminutes36seconds(f) 135

9, (a) 500 (b} 480 (¢} 240 {d} 280 10, 33.33%  1L.20000 12 Mukesh 13.B0O marks
14, 400candidates 15125714 16.72,50,000  17.8000students
Esorcise B2
1. fa) ¥2175 (b} T1300 () ¥2510.75 (d) ¥114.75 2. (a) ¥E0O (b)E2237  (c) 13855 (d) ¥746
3. [a) Profit=T90 and Profith = 20% {b) Selling Price = T 2640 and Profit = T 440
{c) Cost Price =¥600and Profit%=10%  {d) CostPrice=¥150and Profith =20% (e} CostPrice= ¥ 720and Selling Price = £ 328
& Sp=T15600 5. TaBperdozen 6. T30000 7. TI6000 8. 1.5%profit 9. 25%
10, 753125 11.58.33% 12. 71200 13 35 14. V675 15, (a) Ta0perkg (b} ¥8Operkg
Ewercie 8.3
L (a) Amount =T2016and Time =2 years  [b) Amounti=T 6200 and Rate = 6% () Principal=T562.50sand Interest=T 3375
(d} Principal = 24000 and Time=2.5vyears 2. P=T4000 3. P=¥214846 4, 16.67% 5 ¥3125 6. dyears
¥, 125% B, P= T4000.R=5% 9, A=1215% A = 713500 10. P =T &000
Revision Exurcise
1. (ab (W) o (i) fc) (1) {difing el (i) ) Q) (@) () (hl i) 2. {a) 75% {b} 50%
(c] 625% (d)25% 3. {a) T35 (b)6  (c) T12Bkm (d) 0.28kg 4. Sehwag-266.66% 5 11.1%
6. 500marks T 33.3% 8 Lossd% 9 1500 10. ¥ 200 1i.Amount = ¥ BODD 12, Tyears
13. Rate=8% 14.P=T 6250
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Ch-% Triangie and Its PFroperties * -
Exercise 10.1 .
1. 200, 60", 100" L. 360" 3. (a) P=65", P2B5" b} P=70" (¢} P=30°, 2P=560° [d) P=50°, Y=80¢ ‘ i
{e) y=60°, P=70" 4, (a) a=112", b=147"
5. (&) The sumafallangles of atriangle is equal to 1807, A triangle can not have two angles of 50" sach, [b] Yes
(e} Scalene Triangle [d] Equilateral Triangle 6. (a) 58,58 and 64" 7. |a} Vertically opposites
(b} Alternate Interior anghes (c] Corresponding angles {d} Exterior angle ie] Interioranghes  (F) Rightangles

B. (&) Anequilateral fripngle have all three sides egual but an isosceles tnanghe have only 2 eguasl sides,
ib) aneguilateral triangle have all three angles equal but an isoscebes triangle have two angles equal,
9. (a) x= 66" [b) y=92° {t] y=2I" 10, 2 cmand 14 om

Ewxercise§.2
1. 25km 2. 25em 3. Permeter=68cm. 4. Length of dizgonal = 13 em.
5. SinceB'+4.5 =75 |Pythagoras theorem) & x=115"y=565"2=15"
Hevision Emercizs
1. (a) Threeangles ib) 90° D AB2+BC2=AC2  (d) Longest side |} No (i Moneofthese (g) Lessthan90"
2. y=62", x=148" 3. (a) Possible Scalens ib} Possible, Scalene Trangle ic} Possible, Scalena Triangle
id) Impossible (&) Possible Scalene Trianghe 4. {a) The sum of all angles of a triangle i squalto 180,

(b} Dot yourself 5. thirdangle =43" acute angle, & 19°
7. a] Ascalene triangle have all sides unegual but an lsosceles triangle have two equal sides and one different.
(b} Do it yourself [c) X=560" ¥=70" 8. (a) 40°, 607, 80" (b} 100" (c] 152" (g} equilateral (e} 90°  (fj 88m

ig) longest {h) greater 9. Doityourself 10, x=T0", y=50% r=60" 11.Do0ltyourself
i 13%° 13, APe S0 SR 8 S0 ST 360" 14, Bom and 16ocm 15. Do it yoursall 16. %= 120", y=B0" p=T0"
Ch-10 Perimeter mrd Ares
Emerreiie 1001

1. 216m 2 {3) 32em  (b)18cm 3. {a)18em (b} 27cm  (c) 369cm 4 3ITm 5. i66cm
6. Length=36m, Breath=12m 7. Length=196cm, Breath =147cm B, 24m, 36m and $8m 9, Side=21icm
10.{a) 20cm (b} 38m © 304cm  (d) 56m

Exprgise 10.2
1. (a) 120m" [b)45m’ fc) 90m' [d)58m" 2. (a) 56.25m" (b} 169m"  {c} 51.84m"° [d) 144m' 3. BOom’
4 16m 5. {a) 84m'  (b) 19.2m" 6. 432m' 7. 180m' B. 75mandS0m 9. 3lcm’
10. F=7om', L=5cm’, M=8em’, H=7cm’ and = 6em” T =5cm’ 11 37am 12.72m
Exiercane 103
1. {a) 111m' (b} 225m" 2. #45m' 3. T14625 4. 4875m’ 5. TaG608 6. TH0S00 7. V14725 B. EXdm’
9, (a) 200cm’ (b} 5&m’
Exgreise 1004
1. {a) 176em(b) 22cm [c] BEm [d) 26.4em 2. [a) 22m [b) 13.2em (e} 264m [d} 44 3. TsdBem
4, 616cm” 5, 3758.86m' 6 1825m' 7, B3Bm’ 8. 1386m' 9. 990cm’ 10.(a} 119m’  [b) 192.5m’
Aavision Exsercise
1. {a) (W) (b (W) le) (1) () (v Ced (b 6D ) (@) (W) (b} (i) 2. Length = 42.5m, Breath = 17m
3, 36m, 24mand 24m 4, 56m 5. Rahul.270m 6. 12500m’ 7. 98m 8, 4G08m’
9, Base9lm,altitude=52m10. 71120 1L411m’ 12.3500m' 13.5280m  14.(3)70.56m’ ([b) 154cm’ (c)B1.44cm’
Revisian lest Paper-ii
AL ) 2 00 A0 S.00)  GqH) T &) afivh 20
B 1. onsangle 2 lineof 3 dnfnite d.5um 517 B isosceles triangle 760" 8. greator
2.0 10, symimetric
el W 2T iFf aF 5T 6T T &7 a.F 10.7
Ch=11 Symmetiy
Esercite 11.1
1 (=) 2 (b) Infinite  (c] Four{d] (d)4 (E! if s ig) Na (k) 2 i & 11
(k) 1 1 2. Doltyourself
L3 ABCODEHMOTUY WXY & [a) F {b} F el 7 (dj T {2} T
Exercise 11,2
mgros ; . I... m- I:.}- m-
Exercise 11.3
1, Doltyoursell 2. [a) 3 (b} 4 fe] 2 3. (a) Dctagon  (b) Hexagon {c} Square (d] Equilateral triangle
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4. Al4,-10),B(0.00 S. {a) (-2,-3) (b}{5.-4) (c] {-4.2) (d){5,3) & (a) (2.-3) (b)(54) (c} (-2-4) (d) (-4.6] 7. Doityourseif
Revimion Ewerncise

1. {a] P el-3,-8) (b} edght [c] Oinepointof rotation {dj rhombus (e getinverted (f] reflection
(g2  (h) Noneofthese Y WEY M USB AT 3 B
4, (a) (7.6} (b)(18,22) (¢} (-6.-20) [d) (-7,-21) (e (0;4) {f) {12,-8) E\ﬂ\ % '%
5. (a) (-6, -18) {b] {4, 9| (e} (7.-2) (d) {-10,54e) (7.0) (f) (0,-11)
6 (&) F BT fc) T ()T {e) F T g7 [hy F [T (il T 7. Doityoursetf
Ch-12 Aepresenting 3-0in 2-0
Ewarcise 12.1
1. {3} Cylinder (b] Sphere [c) Sphere  (d) Cylinder (e} Cubold (] Cuboid  (g) Prism {h} Pyramid
2. Do ityoursell 3. Doityourself 4, [ajO {bj O (c] 8 {di 1 f&] 5wertsces
Ewmercise 123
1. Doityoursalf 2. (a) blank (bj O ic} § (d) * {e) *and0 (N S {g) MandE
{h} M—E,0-4",5 blank 3. Doityoursell 4. 0 "EL-L‘EIE
Emercizse 12.3
1. Dot yourself 1. Dot poursedf 3. Doltyourself 4. Dot yourseH
Flevision Exsrche
1. (&) pyramsd (b} mone of these e} onasquared paper (d] clrele (e} W4F-E=2
if} polvhedrons g} rectangles {h} edge (i} tetrahadron
2. (a) Vertices—A,B,C.D,RQLR,S (&) Curve face (c] Vertices—L M, N, R5T
Faces—ABCO, PORS, ABOPR SRCD, ADSP, BCRO Plane faces Moedge Faces=LMMN, RST, LMRS, LNST, MNTR
Edges—AB, BC, CD, AD, PO, OR, RS, 5P, AP, DS, B, CR Edges~ LM, LN, MN, L5, SR, MR, NT, 5T, AT
3. Doityoursed 4. (a) Horizontaily —»Circle ib) Horizontally—Square 7. lal
Vertically-sRectangle Vertically—+ Square i) @
() Horizontally —» Triangle  (d) Horizontally—s Triangle o ” e
Vertically—»Circle vertically —+Ouadrilateral L] -::::D
S, (a) dand& (b)1 le) & (d)5 & (a) cone [b) tetrahedron (g} cube (d] voleybial
8. Zcylinders, helght 16emand 12em 9. Doityoursel! 10.{a) F (b] T fe) F {d} T (=) T inF
BT (h1T {il F mr
€h-13 Data Handling and Frofbabiiity
Enercise 13,1
L Mm:mi'?fiﬁ*‘“f:%?-ul 2. Median =455, Mode =46, Range =13

3, Range=32 Mean=989 Medion=96 Mode=908&96 4. Mean of first five odd number = 5 5. The value of x = &2
Hewision Ewercise
1 (a) (W)  [b){W}  fch i) 2 Bhours 3 294 4, 3 5. Do it yourself

HAevislon Test Paper-y
[P S [ - M | ) N A (1] a4, ([ 5 () 6. {1l .M B ) 9. (v 10, (i)
B 1 4 2. Statistics 3. concentric 4, congrusnt 5 3 6. Petimater 1. Radius

B 4side 9. Area 10, m(R'-r')
CL F 2. F 3,7 4.7 5T 6 F F el | B. F 8 F 10.T

Madal Test Paper-

A 1L 217m 2. 65 3 Doityourself 4, Edpes=12; Faces =6; Verticess 8
5. AB; PO; BC=0R ; AC=PR, SA= 2P £B= 20, £0= £R B. Do it yoursell
7. 128m 8. 101.4 9. 3872 m 10.8 cm’ 11 CO¥ =70°

B. 12.40° 35° 305" 13.17m 14.Doit yourself 15. Da it yourself 16.5obve yourself 17, Do ityouwrself  18.280m"
19, Mean = 1138, Medlan = 117, Mode = 117 20, #=20, Equilateral Triangke 21, Base =dd m, height =33 m

C. Z2.DoRtyourself 23 180% 360° order=2,2 24.41cm  25.450m"  26.Doit yourself 27.7 6156325
28, Do it yourself
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