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[ Use Cordova Smart Class Seftware on the smart board in cl355 10 1€arn bout rational

RATIONAL NUMBERS

The numbers which can be written in the form £
numbers,

For example : W %\ ...”H and Hlmm_ are rational numbers.

(i) Positive rational numbers : A rational number is said to be positive, if its numerator and denominator

are either both positive or both negative.

For example : 3+ 77+ 3+ 7 are positive rational numbers.

q' where p and g are integers and q = 0 are called rational

(i) Negative rational numbers : A rational number is said to be negative, if either numerator or

denominator is negative.

For example :

9+ 77+ 5+ _3 are negative rational numbers.

1 = i,
Also, 1= Mkmuw.:. m_._nLnlw.lmn 2

1 1 1"

Hence, all integers are rational numbers.

Equivalent Rational Numbers

. P . .
(i If m is a rational number and m is a non-zero integer, then P EEO

q qxm’

-3 _ 3x2  -3x3 -3x4
For example : . = = = =

5  5x2  5x3  5x4

iy 1 2

q is a rational number and m is a common divisor of p and q, then

1

| N i)

qem’

Ea:mzﬁ_nm-@ @
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For example : 5 459 7

35 357 _ 2

I = —a =5 )
Similarly, T L same value but represented differently.

have
. are numbers that
The equivalent rational numbers are

Standard Form of a Rational Number
i i i itive and p and q have
P i< caid to be in standard form, if denominatorq is positive and p and q have no commgp
Liss sta
q
divisor other than L.
Express each of the

A rational number

i s i ard form :
following rational numbers in stand

Example 1:
' 30 o 95 i) = () 7
N = (in 105 ( 104 -81
i 30 S50 _ (=30)+6 _ =5 (~ HCF. of 30 and 72 is 6)
Solution: () —= =73 2+6 12
o 95 - 95+5 _ 19 (> H.C.F. of 95 and 105 is 5)
M 195 ~ 1055 21
-63 -63+13 _ 3 (~+ H.C.E. of 65 and 104 is 13)

0 oy T Ta=13 8
e
) 7 =81 " S1+27 3 e
lhe rational number whose numerator is -3 and denominator is 4.

(~+ H.CF. of 54 and 81 is 27)

Example 2:  Write down
Numerator (p) ==3

Solution :
Denominator () =4
-3
Rational number = £ = =
q 1
Hence, the required rational number is wm
-7
Example 3 : Express % as a rational number with :
(N numerator 4 (ii) denominator 9
. -2 _2x(2) _ 4 -2 -2x3 -6
Solution : ) — =55 =— i) — = -
035 "3 "% M 3=3%3 "%
Example 4 :  Write three rational numbers equivalent to the following rational numbers :
o4 . =6 _
(1 3 (1) -
Solution : (i) Mn*xwumhMu.—xuum.WM'axanm
3 3%x2 6°3 3x3 9 '3 3x4 12
Hence, three rational numbers equivalent to 2 are LA and 26

] 3 6" 9 12°
i) 2 -$x2_ 12, 6 -6x3 -

7 7x2 W7 T 7x3 N7 T 7xd - m

Hence, three rational numbers equiv. -6 -12 -18 -24
quivalent to — =& =8 e
- are 13 7 and %

° MATHEMATICS-8

Absolute Value of a Rational Number

It is the numerical value of a ralional number.

To find the absolute value of a rational number, we lake the absolute value of numerator and absolute value
of denominator.

If E is a rational number, then absolute value of L is written as *m

! L bl
It is either zero or positive.
Example 5: Find the absolute value of the following rational numbers :
.5 . -8 3 ]
® 3 (i) = @i = W —
i s |5 & 5 -8 _ B _8
Solution : (i) _m =l "1z (i) _q o 7
3.3 (iv) | S
= RTH T3

EXERCISE11 [

- ey

se Cordova Smart Class Software on the smart board in class _olﬁ.u mxnﬂ_ne ] . )

r\_L_ — i

1. Which of the following are rational numbers?

0 2 315
529 0
2. Identify the numerator and denominator in the following rational numbers :

-2 4 0 3
7 3t o
" 3. Express Wm as a rational number whose numerator is :
() 5 (i) 35 (iii) -20 {iv) 15
4. Express W as a rational number whose denominator is :
(i) 12 (ify 20 (1) 16 (iv) 28
5. Express in standard form :
.15 . 33 .. -13 1
(i) © (if) =7 (i) 3 (iv) 5
6. Write down the absolute value of the following rational numbers :
. 3 — .. 8 2
0 —= (ir) 7 (ifi) 9 (iv) =T
7. Write three rational numbers equivalent to the following rational numbers :
y R 3 L7
0 =5 i 3 (i) —g
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s ON THE NUMBER LINE

n%mm:_nn_ on the number line as showp :

AL NUMBER

3, 4, 5, 6, .. CaN be re
2 3 4 5 6

REPRESENTATION OF RATION
-4, -3, -2 b 012

The integers ..., =6 =5,

petween 0 and 1 an ..M_. which is halfway between 0 and -1 cap,
v belw

1
The rational number = ¥

be shown on the number line as shown @

vich is halfwa

i
-3 2

| ivide the distance between 0 and 1 into three equal parts ang
For representation of rational number =, We divide

1 on 0 and -1 (towards left of zero) into three equal parts. The rationa]

for -3 we divide the distance betwe

1 as shown below :

! g : ¢ number line
numbers 3 and -3 cn be marked on the

1 -2 1 -1and -3.
The rational number w lies between 3 and 1, whereas 3 lies between 3

4

Example 6 : Represent -3 on the number line.
4 - : 1 X
Solution :  To represent rational number -z, we divide the distance between 0 and -1 into five equal
4 4
parts. Starting from zero, move towards -1 (left) and the 4" mark will represent —= as shown
below :
A i
<+t + +
-1 4 3 2 10
ﬁ _ mu 5 5 5 5
5
[ 3 1 5 }
Example 7 : Represent 37y and gon the number line.
Solution:  We divide the distance between 0 and 1 into 8 equal parts and the distance between 0 and
-1 (towards left of zero) into 8 equal parts,
p — m } ﬁ I 4 >
Slo7 6 5 43 2 1 .1 2 3 4 5 6 7 1
(8)7§ 8§ 8 8§ 8 8 8 mmammmmE
\ 8 m
Moving towards right of zero, first mark will be m second w and so on.
Similarly, moving towards left of zero, first mark will be \w. second |.M| and so on.
31

Thus, the points A, B and C represent =, "3 and =

3 g on the number line respectively.
o MATHEMATICS-8

-~

COMPARISON OF RATIONAL NUMBERS

We know that,
(i) Every positive rational number is greater than zero, e.g. .Wv 0-
(if) Every negative rational number is less than zero, e.g. |WA_..T

Method of Comparing Rational Numbers

Step 1 :
Step 2 :
Step 3 :
Step 4 :

Express the rational numbers with positive denominators.

Take L.C.M. of the positive denominators,

Express each rational number with L.C.M. as common denominator.

Compare the numerators. The rational number having the greater numerator is greater.

Example 8 : Compare the following rational numbers :

Solution :

3 2 . =3 5
(0] 5 and 3 (i) 7 and o
(i) The two rational numbers are W and W
The L.C.M. of denominators 5 and 3 is 15.
We make denominator of each rational number equal to 15.

3_3x3_9 2_2x5_10

5 5x3 15°3 3x5 15

On comparing the numerators of W and m\ we find that 9 < 10.

9 10
Therefore, I < I
= 22
N . -3 5
(if) The two rational numbers are - and =
Making the denominators positive, we get
||uu| and .l.»lm (Standard form)

Now, L.C.M. of 7 and 4 is 28, so, we make the denominator of each rational number equal
to 28.
3 .3x4_ 125 5x7 35

7 7x4 28 ' 4 4x7 28
Now, compare the numerators.

Since, -12>-35

=12 35 -3 -5
therefore 28 vﬂ = qV.M-
= 3.5

7 —4

We can also compare the rational numbers by using Cross Multiplication Method.
Example 9 : Compare the following :

™

W =7 =11
W 5T

0332

MATHEMATICS-8 °
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o § — ..:.a )
Solution : (i The two rational pumbers are g 7
N AV
| Using cross multiplication, g 7
| -5=7 - Ix8
| -5 -24
Since, 35 <2
=5, -3
’ ’ -7 =11

i ; are — and &~
(ii) The given rational numbers are —g 3

o Ly B
Using cross multiplication, =~ VA 3

-7x8 11 x5
- 56 - 55
Since, - 56 <-55
7 -l
38
: , 705 T
Example 10 : Arrange the given rational numbers in ascending order : 37, gv T3
75 ana L
Solution :  The given rational numbers are = & and —7-
-7 5 -7

Writing the given rational numbers in standard form, we get == & T

LC.M. of 4, 6 and 12 is 12.
7 -7x3 -2 5 5x2 10 -7

= =,

7 S Ix3 1z 6 prz 12’12

221710 AP

TR " T 526
| | EXERCISE 1.2 | B
Use Cordova Smart Class Software on the smart board in class to do Exercise. <5

1. Which of the rational numbers is greater in each of the following :

3 o=l 4 L. 8 3 -1 8
=and0 = and = = e i) —- and —
[0} i (i) > and — (iii) 5 and 10 (i) 3 and o
2 Represent the following rational numbers on the number line :
= 3 iy 2 o) =8
(Ul (i) = (i) —= (@) 37
3. Arrange the following rational numbers in ascending order :
§ -3 -13 17
N —, =, —, == . 13 7
AR T T ) —= -2 w
L

R S

4. Arrange the following rational numbers in descending order :

p =, %, 3, I A
(i) 2’ %' 8 7 [t} 5 9 -8

5. Use correct sign <, =or >;

P - e T 6

o022 o PR w5
. =3 6 =2 . =7 -13
() 19 o5 @0 1 = @) 17 ] 5

6. Write any five rational numbers which are smaller than -1.

oIS

7. Write any five rational numbers which are greater than

ADDITION OF RATIONAL NUMBERS

The addilion of rational numbers is carried out in the same way as that of the addition of fractions. Before

adding rational numbers, we make their denominators positive.

' Adding rational numbers with same denominator

i a b R 5
Let the two rational numbers be — and p having common denominator c.
On adding both the rational numbers,

we get h+‘W|H."=+E
c ¢ c

To add the rational numbers having same denominator, we follow the following steps :

Step1 : Add the numerators.
Step 2 : Write a rational number whose numerator is the sum obtained in Step 1 and whose
denominator is the common denominator of the given rational numbers.

Example 11 : Find the sum :

n &, (19 o6 8 oa =4 (-6)
@ @t @ Z+37 @ 5+5
L 6 (-15) _ 6+(-15)_ -9 .6 8 -6 8_(6)+B_2
Solution: () f{* 7 = 11 11 (i) = +Wn|.w+u.| 7 7
. -4 (-6)  —4+(=6) _-10
(iif) le,v{m|+aﬁ|~u4

Adding rational numbers with different denominators
We follow the following steps :
Step1 : If the denominators of the given rational numbers are negative, make them positive.
Step 2 : Find the L.C.M. of denominators.
Step 3 : Express each number with the L.C.M. as common denominator.
Step 4 : Write a raticnal number whose numerator is the sum of the numerators and whose
denominator is the L.C.M. obtained in Step 3. :

~ MATHEMATICS-8 ﬁw
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Example 12 : Find the mE.zl_ e .um. ot " s
0 h... " > el 13 w._...n_ 39 is 39
.__.._‘. L.CM. of denominalors
Solution: () e L.C. -

nominaters 9 and 12

= © 12 12
- " Taxd 3
=9 -85
N () (D) -
;J HL uﬁu& . Ta S o
. 21.
(iif) The LCAL c_.nmﬁo%_"oﬂmmu nd 7 is < o5
4 hau|mm..|m1unmnu,.w.wuu|.m|
W- = wm. = HH ’ -7 7 i Iu -
4 (5 28 -15 - leuwﬂl—w
3 3 -ala)-Tm

Properties of Addition of Rational Numbers

1. Closure Property

i a . £| is also a rational number.
1f .”. and w are two rational numbers, then Hw uw is

1 1
Examples : (i) Consider the rational numbers 3 and g then
1. 4 _(1x3).4_3 4 _3+4_ 7
m;m;ﬂ ‘57979779 79
which is a rational number.
(i) Consider the rational numbers m and |Wmu., then
3,(3) - 22,(2 mi J6-5_1
1\8) Te2T )88 T8 T8
which is a rational number.
(z:) Consider the rational numbers — m:m —, then

12

G- (@) m@"i@ L7

which is a rational number.

e MATHEMATICS-8

T T aa AR A W UNCH Eeed BN i Sl NN Y <

2. Commutative Property

c .
Two rational numbers can be added in any order. If £ and 7 are two rational numbers, then

b

3+9-G+9)

Examples : (i) Consider the rational numbers umm and M.
o 3ERE-ED-E
Hence, m...m = m+w

. 5 —1
(i) Consider the rational numbers 3 and 5

m,emmu m&,fou,-mA u 15-8_ 7
then, %%\ 9/~ 9x2 18)" 18 18

6x3

HMW+M (-4x2) 5%x3 _ 8 15_-8+15_ 7
Also, 9)"6 “"9x2 "6x3 18 18 18 18
m Ju
Imnn@ N+ﬁqv
L u

(iii) Consider the rational numbers — and —,

24
9

N3

3
—4Y.(=3)  (-4x5 (-3x3) _-20 _-20-9_-29
o I R -2 —20-9
then, Tg Tw 3x5 ' 5x3 % _m 5 15
3), (2] _63x3 425 _ -9 (-20)_-9-20 -29
— | — ey —— B} em— — T —— S —
s, HL TH G<3) & 3x5 15|15 5 15
ence, (3)+(2) - (2)+(3):
3. Associative Property
While adding three rational numbers, they can be grouped in any order.
a [4 4
If Tk N are three rational numbers, then hm + Wu + WNM + Hm + Wu
Example : Consider the rational numbers lnu. Wm: w
|umwNﬁ|oSu-num:
I N fc L) . SO WC PR 1 L
Then, T 6) 9T 12" 12)'T 1279736 36 36
-3 ﬁm 2) -3 Tm J 3 19 27 38 11
_—t = =] = = — | — e — e e = —
Also, ¥ g% 9)=7*\ B 18 218 % "% "3

2 932
Hence, hq+mu+mu a+hm+wu

?Bzm_sﬁ_nm.m @
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dditive |dentity .
T ,.0= 0+ \ h__
then T |
-5 M: _.nmo_.s_ ::Bw&m
(i 5
3 _3
(i) 3,020+%77

£ -
- that i+h w = —
of Additive Inverse =% such that 37 (p b b

4. Existence of A

I & isa rational nu

4 t
0 is called the additive jdentity

Examples :

5, Existence

tsaf
ere @.n—m
a . 1onal number, then e -
If — isa rationa

b ther.
. ¢ each O

. tive jnverse o

a d wa ane nn.___ne_ additiv )

b Gagﬂm =

=3
and 7

Consider the rational 1

3).3-0
3,(3) - )
Then, 7 N7

Thus nu. and .IM are additiv

cgmmmm
x».:oz»_. N ad—be
SUBTRACTION OF N am-m S

L and
o rational ::E_um} d

Example :

ach other.

The difference of tw

- -2
. ct:
Example 13 : Subtra , S fom 2 5 5 from
() Sfomz (@)
R
Solution: (1) W|mu 35 35 .
3 (8) 3,8 -y 13
(i) %-?TMJ‘ PO
5 5 -12-15 -2 _-3
@) F-g"w® 18 2

Properties of Subtraction of Rational Numbers

1. Closure Property

two rational
- - al number ie., difference of
= - m:n_ = are two rational numbers, ?m: _v m is a ration

d
Eﬁwﬁ.m is a rational number.

7 3
Consider the two rational numbers — and e

3
7.3 28-9 19
Then, 371 =% 1

Examples : (i)

, which is a rational number.

2
(i) Consider the two rational numbers =} and —

5 5

3 T,_ B3 (2)_3.2_-9+10 _ 1
Th , Tl =] === =44 = = —_—
™33 "3 hL 57371 15

which is a rational number,

e MATHEMATICS-8

2. Commutative Property

If 3 and < are two rati LoLLL_ gy i i i
B 4 are two rational numbers, then il R 7 e subtraction of rational numbers is not
commutative.
3 7
Example : If Y and g are two rational numbers, then
3.7 (327 6.7 _6-7_ 4
4 8 4=2) 8 B8 8 8 "8
7 3 7 7 6 7-6 1
al Lol =& =L_3_ =
g 84 8 ﬁ u 8§ 8 8 B8
3 7.7 3
Hence, 1 8% 1

Associative property, identity property and inverse property do not hold good under subtraction.
Let us take some more examples of addition and subtraction of rational numbers,

Example 14 : What should be added to % to get .Mmm_
Solution:  Let the number to be added be x.
Then, w‘.. +x = Wm
> _7.3.7-12_5
TT82778 ~B
Hence, % should be added.
Example 15 : What should be subtracted from W to get MH._r
Solution : Let the number to be subtracted be x.
5 1
Then, 7= e
- c=3 1 _(5%3)_1_15 1
7 21 (7x3) 21 21 21
_15-1 14 2
21 21 3
2 5 1
Hence, 3 should be subtracted from w to get —
Example 16 : The sum of two rational numbers is —. If one of the numbers is —2= , find the other.
Solution : Let the other number be x.
—64 -6
ahey EREETY
-8 6 6 [6x7) 6 2 642 _22 2
—~ TwmTanT w W) mTmT T T TF
2

Hence, the other rational number is 7

?b._._._m_...h._._nw.m @
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16 | MATHEMATICS-8

(iv)

11 -2 C ey =7 :
i) g O™ 9 (@) g from 2
M 3 8 from —
. ;e r 4 . o
w : i ) 2),(= o
. Simplify ) o 5,4 (i) N+Hmw+ﬁmw (iv) M.ALTM
L5 3. (i) 78716 9
g5 12 )
the property usec.
5 . py=y+x Name
Ifx= w and ¥ =3 verify that ¥ +¥
4 -5 . .H. verify that ey +z=¥ +(y+ z). Name the property used.
= = — and z
M=z X" 21 3
. Subtract .
P |
o) w from 2 i 3 fom 3
Express each of the following as a rational number :
7 5 2
f )L L3422 l\m+ +1
(i) w+ﬁmu+m (1) 7 m+m W (ifi) 5
Write the additive inverse of :
L h _Mm' . .. N. 0 Ih.W..J
0] 7 (1) 3 (iff) 5 (iv) —
The sum of two numbers is W If one of the numbers is .Llwm‘ what is the other ncn__umn.
, =23
The sum of two numbers is 5 If one of the numbers is M. what is the other _.E.Ewn_.q

What should be 1.1
mua&a T n L _cmm:._.

What should be subtracted from > 5 to get mu

3
Hu.gsumroc_m_unmccngn.ma?oa Mln...mg _omﬁ |W.~

14. By suitable arrangement find the sum :
8,3 (2 . =9 1,3
i 3 ﬁ u+ +H|L (i) .W+ﬁ|mu+.w+w.
s

. Subtract the sum of % mzn_ = ?u:,, the sum of |=:m._ﬂ

MULTIPLICATION OF RATIONAL NUMBERS

a c axc
m.m and a. are any two rational numbers, then wx 7" 5=d

ie. Th duct of two rational forge Product of their numerators
i.e., The product of two rational nUmbers = .4y ct of their denominators

Example 18 : Multiply :
3 3 —4 14 " 13 =25 3 -8 15
@ zby7 (i) = by 3 (i) 5 bY 351 (i) 35 bY7g
/ 33 3x3_ 9 4 14 (x4 -56_-8
Solution: () T*7 = 7x7-28 (i) >3 =7 7x3 21 3
.. 13 _(-25 13x(-25) -5 (-8)x15_ -3
(i) —x—=—|= == - =
5 91 5x91 7

o [32HEE] @6

1x3 M. 3 h.—yu!H
TR T i 7

0 (536
somtons 0 (33)o(3+3) - 43 - (&5

o BEHEE]-GE)-(5)
h nJ _ 8,45

8 2
[-8x2),[45%3) _-16 135 164135 119
F3z)\2x3)" & 7e T 8 6

3
i (22339 - (55)-(5) )

.35 3.7 -35x2) _(3x9) (7x3
“972%% 9x2 2x0) | 6x3

@ ()2
! 55 )"16 = 25%16 10
3

*lgw3) " 28 24 24

S
/_‘\
L

-7 27 .1 -70-27+21_-76 _-38
18 18 18 18 18 9

\

¥ _.._.ua_uoaom of Multiplication of Rational Numbers

. Closure Property
,ﬂ.._n product of two rational numbers is always a rational number.

and & are two rational numbers, then ﬁwxwu is also a rational number.

a
. ?h_.:mzﬁ_om@
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Examples ; (i) Consider two rational numbers 377
2,5 _ 10 hich is a rational number. T-T& 3) 3.5 (3x(-
Then their product 3*3 = 77, Whi 27T w3 :,ﬁmsn_um
3 .1 Also, L(2.(3)] 1 B*-9] 1. 15 ;
(i) Consider two rational numbers "5 and 27 2 77| = 2573 wllgumx.ﬂ.mluwm
3x1)_-3 Hence LB3V=8) L 1 [-3 (-5
-3.1 a rational number, ’ ﬁ T X5 = 51| 224 25
Then their product 353" ﬁmumW 10 which is 2|7 2 2|72
4 N 4. Existence of Muitiplicative Identity
(iif) Consider two rational numbers 3 and — a
For any rational _.En&m_. 3 pxl= meum.
-4, (2] _ (A2 1is called the multipl; ;
Then their product :wkﬁﬂu ol - m‘ which is a rational Number, e multip _nn..:a identity for rational numbers,
: Example : leu xmuuxﬁmu uwlw
2. Commutative Property
Two rational numbers can be multiplied in any order. 5. Existence of Multiplicative Inverse
. a .
Thus, if B and % are two rational numbers, then If m is a rational number, then there exists a rational number .”._ such that mxm =1
@x& - ﬁmx& . m, and W are called multiplicative inverse or reciproeal of each other.
Examples : (i) The multiplicative inverse of .wu is M
Examples ; () Let two rational numbers _um E.F._ =. Then
. $.7.2,8_,
7,2 722 u_7 mh,E-F 7 R es
8 3 *3 24 1238 3x8 ;- 12 (i) The multiplicative inverse of ﬂ is o
Hence, wa = mxw.

)

(if) Let I~| and + 3 be 6. Multiplicative Property of Zero

two rational numbers, Then

Every rational number when multiplied by zero gives zero.
5.1 rmu; 5 1 (=5 1x(=5) _ . .
T 2x3 6 ¢ wxﬁlmlw = IMWNINHNM For any rational number <, 7 X0=0x 3 =0
5 5 )
Hence umxwuwxu.m mnnsn_a..smxc.?wua Efé ?TL 0
2)°37°3%3
3. Associative Property 7. Distributive Property
While multiplying three or more rational numbers, the €Y can be grouped in any order. \ 2

c e
For any three rational numbers b dfwe have
For any three rational ny mbers

m‘ Nﬁr- !Wa = a m hhxln.w+ﬁmvnhw

f 4 P n 7 B A
Ballulocd (o o 24 .5
ﬁ ) u i h w 3 Example :  Consider three rational numbers 3 Wnnn_ 7

: 2,(8.8) - 2.(222). 2,8 1
—_— # — - = L
2 7 3. Then 5 Then, 3"5%7) 73 w

e MATHEMATICS.8 %
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13 (8] 13x(-8_ 104
>._m0. 7 HOu - 7x9 ﬂla
Hence, %z._wm... = %xﬁ.ﬂ%v
h o
. Wite the reciprocal of €€ ) =2 ’
Example 20 : Write P ; (i) W (iv) 19 O =5 lu_u. Example 23 : Verify that :
§ (i) - . 1 .
0} L (i) The reciprocal of =13 is ~7=. i muﬁ 13_35)_ ﬁm.T_yuam @ ﬁmxgu TGullA -7 TGJ
Solution: (7 The reciprocal of 955 ' 5.1 ? A& ww .
2, Lol (i) The reciprocal of T I8 —75 = 29 12 (<13 35) 12 (-13x35)_12_(-35) _ -12x35_-7
SN T PO 0 L) . R(EE(E). s
(i) e recip 7 12 5 24 26 5 24 %26 5 5x48 4
7 1 =12
. T 12, (-19),35 _(12%(13)), 35 _-13 35 13235 -7
(v) The reciprocal of T3 & 7/(-12) Also, Tx 22 ) 26 5x24 ) 26 10 26  10x26 4
. Find the reciprocal of the follos ing - 2 (-13 35) _(12,613),35
Example 21 5, L P J y 31 2% 26, 5 24)2
2 g -
0 37 @ 7 ! 53 ; 6,67}, 19 6x(=7)), (-15) _-3, (=15  (-9x(-15) _9
1 8 o @ 7 10 8 T (7=10 B 5 8 - 5x8 B
2.4 2% _ 8 A%,
Solutien: () $*%=73:7 21 7% — 6 (<7 (-15)) _ 6 (-7x(-15) _ 6_21_9
37 (> 7 Lap Also, —x[—=x = = 5% %
8 . 21 e : 7.\10 8 7 \ 108 7 16 8
i _ﬁuuw e, =I5 — =
The ﬂ...-ﬁ__".a.ﬂﬂ_m o |..,.-. 7 i 8 H WIB unlumu 6 |.-....KHI”—UM
Q. How many seconds are there in a yaay ence, (710 ) "8 77|10 8
3 (5] D) -1s A. Twelve {lanuary 2nd, February 2ng
(ii) \uuﬁﬂ_ - 523 =01 March 2nd, April 2nd, ...) ! Example 24 : Find each of the following products :
5\, 15 91 . 9,66 7, (48 557
The reciprocal of I.TL i€, 57 T M 11 Maw (L) I BT (i) T
3.1 3x1_ 1 (@) mehnuJ (vi L.ANJ
—_—— = = = e U u 60 - T
(i) =*3 T h ; &Mﬁ_ - 18 14
. -9 %6 6 . 7_[ 48 7x48 8
Solution : I,H T ==z lﬁ u -
The reciprocal of 3 i, s iS5 olution : () 17763 )= Tixe3 7 @ §\=9) = %19~ 77
-3 5
L B[ 27 -8x27 3 . -5 57 _-5x57
Example 22 : Verify that : (##f) 9 hiw “ox61 8 (i) 15 19x15 =-1
) L.(2).2,7 -$,13_13 (-8 _ meﬁnlﬁurm&mrm L2 3
M 3 Ty 3 M 3775 ® &) 7%60 3 @) 3§*\54) T TEee 4
[ - Example 25 : Simplify :
Solution: (1) WL AL I )| ” . ﬁ..u«m 3
= uxﬂlmulnlmulll.ml . hlxlu h..—hxlw ﬁm Mu . ﬁNIMu ﬁmxwu
. e @ \2*3)*(6"2) (373 @ \Z"3 6
Also, 3 e A2 7\ .(-15 13) (3,1
i (N e
P 78Y *2)T\275
Hen Lmlg _9.7 5
"3 155 T 33 ion : hm mu mw mulﬁm,mw _5,1 2 7+3-2%4 _49
o Solution : (i) 2%3 + mxu 8 3 m_+._ 1 12 12
; -8 -8x13
(if) 7 <5 - m“q ) ; : (i) hh ﬂ%ﬁfﬁ _-15,8 45485 40 10
X _ i 337276 112 12 12 3
er;._._._m?ep._._nm.m %
.. ( maTHEMATICS-8 ( 21
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1 56 &mu 3 _56_6 3
(i) @u Tm;m%??unm\ﬂ? 015 610

112-325+9 204 M

=—3 30 5
Example 26 : Verify : x x (y +2) = (x x y) + (x ¥ 2) if L B Software on the .
y 0] . 4 s : 1. Find each of _.:m 3:2&: Bn_n_.-o  smart board | n class 1o do Exercise
. 5 i xml, o2,z 8 & products B
Sunl.wnllum 6 3 12 . 3.6
) . s 0 -3*3 (ii) meﬁ%u .17
mn._.r_ﬂ.n_.—u A; 1= an y= N~NH m . : o 15 -3 n__:.u .”mlxnl:uu
(iv) lehlllv l_m 39
5 5 26 \ 28 @ S3* = =17
LHS. = Hx@+nvu .Iw.x W+Wv 2. Verif =25 (vi) -8 N&
erify each of the F:os.._.h._m :
-3 0) 2,518 ._ ) 242).2.2 .
qxﬁ 6) 76 1 @ uALfﬂxw (i) ;?Tw& 259 G %x%u%?&
3. Find the multiplicative } i
35 5 15 15 P Ve inverse (reciprocal) of the following :
RHS. = (xxy) +(xxz)= ﬁlxlu ﬁlxlwl[.r +30 -
xy+@xz) 6) \7 3) 2721 = mw._.m M 2 (i) -9 a1
LHS. = RHS. 14 e _W E (i) = (iv) |m
. oimplify :
:mn._nm__ u hm mw thMu+me.lm.u. :
776%3) " 776/ \773 g SFA mu 2. (7 35 3 (6
54273 @ 73718 (i) wxﬁm;m&
(i) =5 ,.=28, .- 5. Verify :
eV ity =
. 2 (4 3 2 4) 3
) 5 [-8 -fi | 0 lTL hl..uf 10 ﬁm 10 (3
LHS. = N e BN o o[ 2 xg)<|10,(3]].
=5 ﬁ: zu ﬁ:m 1), 14
m et — O — —_— —
“mxﬁ.-@umxﬁ,mw-anT&nu@ | @ F35)-(7+5) 4
2 6 \ 12 8 ’ 6. Find the reciprocal of :
RHS. = (rxy)+ (x x ) = mxﬁ-ﬁ)r 5.(=13)| _ 40 (-5 , M
2= | 2x[ 2] [+[24(223)] _ a0 5.2 51
6 3)]"[6"(12)| = 13 Am.u | @ u.TL ) %3 iy = hJ (o) 2o
- -160 - 65 _ -225 25 L 7. mma.._mv:mu«u
_ 7 ;2 T T8
FmMI N:m N m Q.u hx.@xhl&@u m:m H:U =4 +AIMV i 2 3 4
mm:na.m%nm;,ﬁﬂ_mﬁu 5.(8 13 i 14 4 57 L.u. 3 13 (i) o 575 %9
312 i +Nxﬁ Huw 8. Use the distributive property to evaluate :
Example 27 : Find the are RTINS W
aofa N 9.1 1.9 2,3 4 .2 2.3 5 7. .2
. rectangular field which is NHI m long and mw —— (0] uwxum uwxum (i) 6 57777 xm (iii) mme+mxmw 2763
olution ; Length = Bw Hnm%. 9. Verify :
3 L 4.6 8)[4 (6)].8 . =9 [7.(2 9 7\ (2
b= 93 m - 8 o3& o FEH(E)E)

Area

@ MATHEMATICS -8

[

in 2| [ 2N BB B2 gy So[2) 108 6[.2,1
(i) mxT_Amﬁ-ﬁ eJLLﬁT Tuﬁ () a_ﬁL,rmxa‘mm mJL
10. Find the area of a square field whose side is qw m.

length x breadth = WMme 4

MATHEMATICS-8 9

Scanned by CamScanner




BERS 8 s
DIVISION OF RATIONAL .z_..._—._ - Example 30 : By what number should we multiply — 12 fosget Lw
Division is the inverse of multiplication-

c
£,40, then m+m G Solution :  Let x be the required number.

that ;
a £ tional numbers such d i _ -
If 3 and 7 are two ratiol # s the dividend. L Then, |mxn |
14 is called the dividend €87 h 1 6
Dividend : The number to be dividec i £ is the divis = x= et Y o
he dividend is called the divisor &8+ = e 6 (14
Divisor : The number which divides the €1V (-1) [-14 7
i is called the quotient, an. d = x= xﬁlw i
dividend is divided by the divisor the result obtained is © g 8 P P ] L 15
Quotient : When dividend 1s 7
the quotient. - The required number is — TR
Jte : Division by zera is mot defined. ]
Hote L Diosion i Example 31 : Divide the sum of W and .w. by their product.
Properties of Division of Rational Numbers o 5 . 2 4 3 _2,3_10+21_31
olution : = = =o+= ==
1. Closure Property o .ok wvly 775~ T3 35
Ly lso a rational number. 2 3_2,3_2x3 -5
If ﬂ. and n__a_.m two rational numbers where m. # 0, then ¢ +a. is also Product of 7 and 5 75 " 7x5 " 135
5 2 7 14 Dividing the sum by product, we get
2 2. 5_2.7_M14 rd s i
Example : Consider two rational _._E:w.m_.m = E._m <. Then N3 73 *e ™15 which is a rational Number, a.6 31,35 31
35 35 35 6 6
2, Division by 1 ]
ivision by Example 32 : Divide the sum of |M and m by the difference of W and W
For every rational number m 4.1= m. 9 7 9 7 27+49 22
b Solution : Sumof - and 7 = 457 = ——— = —
3 31 3 7 3 7 3 21 21
For example: —+1=2>x> =2 3 2 3 2 21-10 11
3 1° 13 i = Emietia -
4 Difference of 5 and 7 "5 7" 3 "3
Similarly, L4(-1) = -2 Dividing the sum by the difference, we get
5 b b 2 11 _ 223 _10
xample 28 : Divide : | 20735 2111 3
. 3. (-5 R =11 (44 = -
0 w%.& (i1 %lm (iif) QA\IL (iv) %+m Example 33 : By what number should we divide Hh% to get -3?
Solulion: () WJ.TMW ) m:ﬁuwup.m i 7.5_-7.6_-7x6_-14 ; Solution :  Let the required number be x.
1) 7\5 )3 3°6 3 5 3%x5 5 Then, %lﬁ-um
L A (I = AT | Py - .
: x
Example 29 ; Th d ‘0 rati . =36 ; 1 63
P ¢ product of two rational numbers is 5 If one number is |\ what is the other number? = x ot 15
Solution:  Let the other number be x. m
: 3 " 1_ (15
! § x -63
1 3x15 5§
: = - = ==
x 63 7
= P 4
5
The required number is qw

?B:m;ﬁ.nw.m @
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Find the cost of cloth per metre.
in

u_dam

Example 34 : The cost of 25

Cost of cloth per ™

cloth is 165

3,226
etre uﬂnmmt Nmu

m»ivnaaxlnamm

Solution : )
7 -
f |mwnn~_nm‘=._a:_,5n:=+3+ﬁ
Example 35: It a =73 3 5 21 |m|+lm - m._l
a+b = w|+m =715 15
Solution : ' 21 6-5 1

?...3+?|E ul.....ln.mn 15 1

79777 EXERCISE 1.5 .

12 . _..rc n._al. a Smart Class moaiﬂam_mm_..ﬁau: board in class to do Exercise.
se Cordova  Clas!
1. Divide :
2 13
e 3 T o BEs=
0 5% i 35°3 i 73 E
3% 4 -
(iv) m.rm ﬁ—‘_ mlﬂ (vi) 63 21
-4 8
2. By what number should um be multiplied to get —— Sw ?
Lm

3. By what number mwoc_n 2 be divided to get —— mm

4. Ifx= w and y= |W~ find the value of (x + y) + (x = y).

5. Divide the sum of _|..w~ and m by their product.
92 56 .
6. The product of two numbers is 3 If one of the numbers is 5 what is the other number?
7. mma._v:@:
2 & 5 20) (5 1 3.6).1
4 _2. 4 L . T
U ? 7 @ ﬁ _L ﬁ u (w) m u 3 (i) m\ww . uL ‘13

8. By what number should we divide + to get D9
5 125
8
9. Divide the sum of 22 7 8 and 3 by their difference,
10. Simplify :

’ lm.- |_~._. 1
o (3 w Thi.i&

1. The product of two numbers
" m_u. I£ ane of the numbers is m. find the other number.

12. By what number mwoc_n_ —= van_sn_an_ to get 1,

3
e MATHEMATICS-8

RATIONAL NUMBERS BETWEEN TWO RATIONAL NUMBERS

Let us find rational numbers between two given rational numbers.

L
[«B)
c
C
]
O
4 wn
. 7
How many rational numbers will be there between 7 and §- At a glance we may say that the rational m
numbers are W m and M,. but besides these, there are many more rational numbers between them. PVuJ
1 “ “ B 6 . i =
0 1 2 3 7 1
- - - = = - = E®]
8 8 8 8 B 8 8 D)
34 4 5 5 6 6 =
There are rational numbers between B and 7 between 7 and e between 3 and g and also between 7 ! m
7 3 30 '3
and g+ We may write & E.n %% mnm - Hmuvmna.«.m_% _ %
Now the numbers m 32 uw\m~ 2] are all between & and 7
80 80’ 80’80 80 80 80°
The same numbers may be written as .Wm.c@ and mm_ Then the numbers m%. ..%MJ % will be between
30 700
800 80O *

So, there are infinite rational numbers between two rational numbers.

We can also use the idea of mean to find rational numbers between two given rational numbers.
If a and b are two rational numbers such that @ < b, then a < % <b.

Example 36 : Find three rational numbers between —6 and -5.

Solution : The rational number between -6 and —5 = .mu; B .h_

The rational number between —6 and “w.w = ﬁ :u 1 =

|nm Hbu J 1 43

The rational number between —= and -5is (5~ ~7)*7 = &~
Hence, the required three rational numbers are |.H.nw. % and |%
Example 37 : Find five rational numbers between 1% and .w|
. =5 m
Solution:  The given numbers are i and -

L.C.M. of denominators 6 and 8 is MP
5 5x4 20 3 _3x3_9

“ 76" T6x4 24 '8 8x3 28

20 m
We can now write the rational numbers between Ty and = as

-19 -18 -17 -16 6 7 8

24 247 247 247 24" 240 2
We may choose any five of them.

?H:m?ﬂnmb%@
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1. Find three rational numbers between q and 7

-3

2. Find four rational numbers between 5 and 3

3. Find three rational numbers between 0 and
4. Find three rational numbers between

o1 1
(i) w and 3 (ii) -z and 3

EXERCISE1.6 |

Py | s

e BT Cleg T
re on the smart board in class to do Exercise. !.r.,tﬁ

-2 h

-2

1.

1.5 v) ~tang 2
(ii)) & and = (iv) ~g and 7

T

FACTS TO REMEMBER

_ . Any number which can be expressed in the form p/g, where p and q are integers and 7 # 0is called 3

I rational number,

* The integer zero is a rational number,

* A rational number is said to be in its lowest
| divisor other than 1.

* Every fraction as well as every integeris ar

form if its numerator and denominator have no common

ational number.

* Between two rational numbers, there exist infinite rational numbers. _

P x

If x and y are two rational numbers, then

|

, also be rational numbers,
_ * Ifxrand y are two rational numbers, then
() x+y=y+x
¢ Ifx, yand = are three rational numbers, then
() x+(y+2)= (x+y)+z
® 1is the multiplicative identity and 0 is the

* The additive inverse of a rational number 2

* Ifxand y are two rational numbers, then their sum, product, difference and quotient T

(i) xxfy+z)=
additive identity for rational numbers.

¥ -
3 Y is a rational number between them. |
|

(v 0), _.i:___

|
() xxy=yxx _

y

(cxy)+(xxz) (i) xx(yxz)= (xxyxz

: a L a
1s == and multiplicative inverse of — ; :

5 3 b is = such that o
.WXWH H . 1 o
b a L ;
- £
i1
====s| HOTS QUESTIONS S —
o= — ¥
| 1 1 e B
1. If 5 of a number is subtracted from 5 of that number, the difference is 5 less than Y of the mEHI.M
number. Find the number. J
i ‘B
| 2 Astudent was asked to divide a number by 2 .

3. Find the sum of additive jnve

_ T By mistake he divided the given number by 24
answer exceeds the correct answer by 54. Find m

1se and multiplicative inverse of 5. |

the number.

F O T T Hllhzmsmwm e T T

Exercise 1.1
0.3
1 Wb:.m
2. Numerator : =2, 4, 0, 5, 3. Denominator 3, 1, 3, 1, -1
5 3 . -20 . 15
3 3 ?aulm_ (idi) 12 (iv) =
9 15 -12 21
4. () - (i) 0 (i) T3 (iv) 28
3 3 1 7
5 () e (i) = (i) 6 (iv) 5
6. (1)
o s 2 28
7. M @) 318" 2a

Exercise 1.2

3 1 .8 1
L@ @@ -5 i) 15 (@ =3
M 104
3 0
6
(i) o +— 4 +—+— H >
3
7
iif) < b— b ———— >
¢ -1 too
=2
7
b
b e+ ;
=3
1
lﬂwhh“mnmallﬂmwlmw
TR R T T e T
3 57-11 . -117 -1713
4. () 3T (i} 9 "5 11 =
5. () > (i) < (if) < (i) = () < (vi) >
357 ,.9,1,1,3
6 Ty 2 2 Z e

Exercise 1.3
13 . 23 29 | 1.__IH
L @) 3p =3y O) 2= (i) 3
’4
7 R =
2 BET] (i1) o1 (itf) T (iv) 10 .n_‘w.
25 . 69 8 . 18
3 (@ e (i) 141 (iif) 5 (i) 3 AN
4. Commutalive law of addition on Rational numbers. uun:\h
5. Associative law of addition on Rational numbers. ;.J..
17 _..|-r._

Z ..
6. (i) %ealm

62 13
7. m lm .
8 () w (in % (iii) |m (iv) LM_
9 w 10. -N% 11 w 12, 1“im
1. m 1. (i) m (i) um A= mw

Exercise 1.4

1 9 17
1 () |w (ii) % (i) 34(iv) =3 () 5 () 3

7 . L .. i 5
3 w (id) ||wq (iff) -2 (fv) IM

188
4 () -2(i) "3 (iif) = 5
8 15 . 2
6. () |% (i) -3 Giif) T (0 Ry
B .15 . 8
U TR TR T

9
50 10. 527Fsqm

3@
8. (i) wﬁ_am

aqzmgh_nm.a C.w
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Exercis 1.5 Exercise 1.6 m
e 1.
-5 -9 -17 1-11 <19 4 1 ©
3 1 5 9 5 Lo e T 0 a3 L1, . S
L@ Z -2 G260 > (@) > (o) > © 14'28' 56 27207 40 " 8o 27grT ‘
T 7 ey B g 5 i NCERT FHEE >,
) s % IS 117 o ol A Xemplar Problems 3
2 -2 _8 1 5 — ) — ] p ] —, -
3 >3 4P 6 O Ty b o &' Teg Example 1 ; m of total number of sty gens of 1 S
u . -
) - u . i " 9 " 3 11 s ents of a schog] €ome by car while 1 of studens come by buys (o m
- T 7. (= () == (i) = (iv) —— V) ===z S ;
11 3 20 5 1 (i 36°18° 36 mHM“..%M z_.._” other students walk to school of which W walk on their own and the rest are p m
ed by their ts. If .
& me.. . Wm - W 5 m HOTS students study m:wm“”:mnroo_m..ma students come 1g school walking on their own, how many w
42 1. 150 2,120 3 -4 Solution : Students walking to schao] on their own = 224 .
11 ._IN.M 12, Wum 5 Let the total Number of students in the school be x, [Given)
Number of students walk to school = x — hm of ufw of uu :
R .
o ﬁ 5 +L
~ ma+mau 1B 7x
* H 20 )" w7y
Students walking to school on their own = W of .Mlm
1 7x 224%20%3
= 224 = wx.m = x= 7
—

x=32x20x3=1920
the school is 1920,

Shalini has to cut out circles of diameter

Hence, total number of students in
Example 2 : #W cm from an aluminium strip of dimensions

mm cm by H.um em. How many full circles can Shalini cut? Also calculate the wastage of the
Aluminium strip,
. 1 5
Solution : Given: Diameter of circle = ~Mn5 IM cm mwns
3 35 1A
Length of aluminium strip = mm cm == cm 4 n_m.Q
I 1 5
Width of aluminium strip = _Ma =z m
2

t d 4 -
_ Area of circle = nr’ = nﬁmu kY [@ = Diameter]
” . m..@“ o
- 4 \4
q . xm..n_.sM
i 416
2. 1.5 = o)
5 77171
! 35 5 35%5 175
m. Area of strip = 231 "1™
r_.

(30 V MATHEMATICS-8 A




injum stri
t out from aluminium : p

¢h can be cul - e
e R

* Diameter of circle
sS4

=%/4 45
2B

even circles =7 * 754 16

No. of circles whi

[Usin
'
Total area required for $ 3_

juminium strip = Ared of strip - Area of 7 circles
alu

.@m.nmu.lmg _ns._H
=16 32
u.ummhuuuum cm? = M|Wn_d~

32

Wastage from

ini i d wastage is ——cm
Hence, 7 circles can be cut out from aluminium strip an g 5

Example 3 : The table shows the portion of some common materials that are recycled.

Material

Recycled

| o

Paper

[
—

Aluminium cans

Glass

W o || wm

Scrap

(7} Is the rational number expressing the amount of paper recycled more than Wo_. less than w._.
2
(b) Which items have a recycled amount less than Wu

(c) Is the quantity of alumini i
2 the gra nmﬂmu inium cans recycled more (or less) than half of the quantity of

(d) Arrange the rate of recycling the materials from the greatest to the smallest.

. 5
Solution: (a) —is Jess than half i.e, MA m
11 112
(b) Paper and glass have recycling amount less than

(c) More than half 2

5
(d) Paper= —=0454, Aluminjy 2 2
T M cans = == 0.625, Glass = 504, Scrap = Mu 0.75

Hence, Serap > Aluminjum ans > Paper > Glas
s

@ MATHEMATICS-8
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Exponents
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EXPONENTS

We have already learnt that 2 x 2 x 2 x 2 can be written in the exponential form as 2‘, where 2 is the base
and 4 is the exponent. It is read as “two raised to the power 4.”

Thus, if x is a rational number and n is a positive integer, then x” = x x x x x ... n limes, where x is the base
and n is called exponent or power.

Negative Integral Exponent of a Rational Number

; 1 p i g
For any non-zero rational number a, a™ = — [where n is a positive integer]
a

¥

Which implies that 4™ is the reciprocal of a".

Example 1: Express each of the following as a rational number in the form .M :
M (i) 3 (iif) uPa
Solution: We know that, a™" = n|u.. , where 2 is a non-zero rational number and  is a positive integer.
. 1 1 o 1]
? ST T3 M By
1 1 1 W1 H_
. L__1 _1 gt
e N P M R ﬁ @
i 1 3.y .
Q_b ﬂ = a" i
Example2: Express each of the following as a rational number in the form E.
q
-2 -3
(i) @ (if) T&
: 3y [(4) 16 Hmw nﬁ.ﬁ.
Solution : (i) ﬁmu = HWH =7 b a




Eumple3: WWrite the mulnplicative inverse of each of the following :

1 - - 1 ) ul.lnl
@ -3 @ 3 (@ e ) 3= Solution: () 2 .
: “.u.fw; llu..—.rllrl.-MIqul..Ul
i R -23is (e =L 7383 9
Solatian: () The muliplicative inverse of = 23 = lema_ 23 (i) nm;lw-.v._ = lelu.uu_ - hwrm - 2!
o 53 )" ..ﬂww
(=) The multiplicative inverse of —= dg T .
Ly m _.Is a\' (b
_. . N _N ' @ u@
.‘ L (i) (6" +3° Al -[1,1).(2
G e =dleR Tn.uﬁ; "l T
= rﬂg:%uw ) HW+WW:W B ﬁw+uu:m <L xM .—.
18 5 L1 )5%%8"5"3
Example 6: By wh AL
. ¥ what number should (~28) be divided so that th i 3
The multiplicative inverse of 9° ._.P mh‘mlmuhpml._.w B Solution:  Let x be the ¥ e S
= = b 81 Then, (-28)"'+x =4

i TT i _
28) r 4 |

1 s = 1o1,(=1) 1, |
lem x ._+TLun (~28)--7 m
8 = @ _.1 I
e = 7 |
E g &.. Hence, (-28)"" should be divided by 1 1o get 47, _
b a 7 |

. m%.ﬂm”n& of the following with positive exponent : . 1. Express each of the following as a rational number :
3 b 3
J 2 ; . 2 . . 5
i ® HL (i) 7° (iif) ﬁlmu 0 2 (i) Hlmu G @* (i) (4 @) ﬁimuu
Solatisn’s " H.MH.. BN Hdu ’ 2. Write the multiplicative inverse of the following :
5 R Tt i By 5 -
3 T3 3 : = ; 1 :
WQ = _ 0 @?* | (i) (4P x5 (iti) 57 +5% (iv) mu
-1 a1t
(if) . 8 1 3. Show that ﬁmu AN -3
= ﬁ = l.u_ 5) 3 4
- a
(i) M U.r...u L1 1 3} , 4. By what number should (-36)"" be divided so that the quotient is 9" 7
3 .|.|r~ ™ _._I:Mm.ﬂulo - Mln!u *.‘ a- HIL 5. By what number should (-6)" be multiplied so that the product is 27 ?
i ﬁ 3 u a 6. Simplify :
xample5: Simplify - =t
inspliy () (32373 (i) (4-3 ;& (i) (57 x67)+10" (iv) (67+77)
(i) 773,37 () (57-31)" i) (6 +3x(5 il , 7. Ifa=-2, b = 3, evaluate each of the following :
) .L 4 (i) 254° (i) 2726 (i) 162(-a)’ (b)°
( ﬁM:B:m;bq_nQ (maTHEMATICS-8 (35)
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ITH INTEGRAL POWERS

nal numbers when exponents are whole

_ LAWS OF EXPONENTS W

io
we have leamnt the laws of exponents of rati

In the previous class,
numbers. Let us revise them

p 8T > @iy @y =a"
(1) mMxgd=a n:u P amt, mn
a) B W._.
(iv) (ab)" =a" b" (@ ﬁ& =
onents.

These laws also hold good for negative integral exp

- x H! \lla! fua.
Law I: If x is a non-zero rational number and m and n are any two integers; then x”

Example 7: Show that:
WEANE s ; 5 -4 5+ (-8)
() ¥e3®=3" (i) mW AWW HAWW (iii) (<2)° x (-2)° = (-2)
1
H —_
Solutien : (i) LHS =3 x3%=3"x F pr

_ B _Bx3x3uBuSudnd o 4 g
¥ 3x3x3x3x3

. RHS.=3'"9=3%=%F

Hence, LHS. =RHS.

r:m.-m%.@,, -t d e ML

5|

|

ne mex.ﬁénﬁmu.ﬂ.uHMH (2] [t
5 5) “\3 b) \a
Hence, LHS.=RHS.
(i) LHS. = (2)° % (-2)*
A 1
= (=2)° x—— g =
(-2 2 L=
B2 (=2)%(-2) x(-2) x (-2) x(-2) 1 1
(2" (22 (2)%(=2) (=2 (=2) x (-2) % (-2) x(-2) -2y )
RHS. = (2= (= L __1
-2) o 8
Hence, L.HS. =RHS.
Example8: Evaluate:
(i) & =6 (i) 3% =3

9 MATHEMATICS.-8

Solution : (i) Ex6% =" =4 =6 =6x6%6=216 [ @ xd =]
i 11
ii PR e LU e L
| (i e |
\ -5 4e(6) 4-6 -2 2 -n w..
a () -7 -3 -3 -2 (2)-(Y)
7 W 7 7 7 5) %5 ) " \a

Law II : If x is a non-zero rational number and m, n are any two integers, then x™ + x"=x""i.c., il x "
y 8 P
Example9: Verify the following statements :
() 11%+11*=11¢* (if) 5+ 5% =52 (iii) 74+ 72=74D
&
Solution : (i)  LHS.=11°+11'= w
= 114x 114 =116"=11? [ axa=a"""]
RHS. =11%=11*
.. LHS. =RHS.
Es » 1 I
i (ii) r.m.m.umf..munm.xﬂnm.xm“ .n;\nu_
=5*2=5 [ a xa=a""")
! R.HS. =540=5%2=5¢
.. LHS. =R.HS.
-8
(iii) L.HS. uw..i.&u'anw.. x%uu..;nu-unP”uP [ ad"xa"=a"""]
7 7° 49
: RHS, = 74-0=742=72= L =
~LHS.= RHS.
§ Example10: Evaluate usinglaws of exponents:
| & 4 3 -
” 21 21 os i 4 3
N | =| == _2)¢ +(-2)° = ==
® ML HL (i1) (2)°+(-2) (iin) Tu TW
| -4 - -6 - (1)
~ Solution : (i) ﬁwmu -HWW - hmm& (o e =)

(@7 - W

() (-2)° + (2= (-2)~° [ a+a'=a""]
a1 _ 1
B A :
. 4Y (3)°. (Y (&Y ...hmw..uﬁu.
@ (5 -6)-6) 2
_ M u;r“ h |u.l @ ulm ...ﬁhwllﬂﬁwgc
: 3 3) \1) e k] e

( MATHEMATICS-8 ﬁ\mw
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]1

Frample 11: Find v, if 6" .%. +n~..m, %
Solution : . by
. g e &
_ PER TS
M. 2red=2
= =2
= =-1
(3)"
Example 12: Find the multiplicative inverse © Fm
3\ (3) J
Solution : _ L +| Iy F H T
\7) \7)

Fa\? 4 -y
(3) . (3 7
The multplicative inverse of F\Hg is ﬁmg = ﬁw.u .

EXERCISE 2.2

[vam=a\a>0=>m=p)

_... a+ n-ln.lnn_

{

gyt

ﬂlnuill-ﬂ.uliisnﬂasaog

-7 -
: 11 9
@ 29+ (i) HMH uﬁﬂu

i Find e valveof m, i6 :

o G

L Sioplify:

) (5% +57)=5"

(@ (333"

@ @ =3y =4

3 57
& Find the multiplicative inverse of Auw LAMH 5
3

7. Solve forx

@ (3] 35

M x4 @ E*+37)+3° (i G'+7) x5
wers o[

(i) 3*=x5"+6"

0 —5=7 (m) ¥ +9%=g®
& Simplify
H..:.u..c.un. .nrnu 2 . mH.n ¥ o
N 5= (i) Gy —XZ ; m.ulhml
S5x'y 'z -..c 7 wh.-w.... (e} H?%w

- f—

9. Find the value of p, if (=2y' . (-2y = - 8
3 1 2
10. If Hnﬁm_ Amu , find E .
n 4 4 m
11. Simplify :
U= H 3I" gy Lo
*| == i
2 542t
Law [II: If x is a non-zero rational number and m and n are any twao integers, then (x”)"=x™

Example 13: Verify the following statements :
2

o (3] -6
() LHS.= @. u@. xﬁ

(i) @NH2=7N e

Solution :

3
5
4=-0) -5
R.HS.= ﬁmu = Hmw
5 5
LH.S. = RHS.
) } 1 1 1 1 e Fu .
(i) LHS.=(7%)* = r = ~r ﬁ ot ’ H—
RHS. =7" tda7 |
s L.HS. = RHS.

Law IV : If x and y are non-zero rational numbers, m is any integer, then (x x y)" =x" = ",

o (-4

1 1 1. 1

Example 14: Verify the following statements :

M Gx6°=5"x6

Solution : (i) rFm.-a..s-fax|%nm.xm_..ml._.ol..u. *67=RHS.
Hence, (5x6)° =5"x6"
; LHS. = (2.4 1
(i) ~ Hu mw HW-MH
35

( MATHEMATICS-8 @
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[ Exy)"=x"xy"]

[

=R.HS.
2 4Y mwa_. mﬂ
Hence, hmuwu 3 5
Example 15: Simplify : ) _
. 8° an (LY [3Y oo
M G2 ® 5ar @ +S *2 o
Solution : () (57 = (5F (@) [ (x gy =x"y7]
12587 [~ (@) =a™]
=15a
8 _8 ¥ [+ (xxy)"=x"xy7]
A(y) # Y
1 11 1 1 B
e L e [ ]
p =2 -1 W_ 1 - H ="
o G r-e ]
- v a3l o
Iwm.Tﬂ.‘.m P@.—.N 2

Example16; Solveforz: 3%'3=07"4,
Solution : Jhedg gred
! 33 (g
geIa gies
3x+3=2x+8
3x~2x=8-3
x=5
Example 17: Express the following with positive exponents :

o [8

(i) 3*x37=3¢*azs. Ll

[ a"=a"a>0=m=n]

L

(i) 3'x3*

e
Solution : 0] ﬁwu = m = M uanm.wu

6 67 5 5 3°
a7 3 )
- —Hmv ) ﬁmw::unhmu
4 4 4
Example 18: Simplify :
@ (@ = @y*) > 7+ o (B! x(5)’
@ Saer

9 MATHEMATICS-8

—— —

T —— e ———

= A EE—————

¥

Solution :

@ (O =@)*1x7* = @) 7y [~ a"+a'=a"""]
= (77 x 7y ¢ [ a *xa=a""")
= (Px @yt =7

1
; akaby-

L @) _ @) x5y

W sx@ | 5w
WNuuxmuxm:_xN..IN).-.‘x.r..-u-T_uUMnm»uMIul_wﬂmo

| EXERCISE 2.3 |

Y ) v ey y

_ Use Cordova Smart Class Software on the smart board in class 1o do Ex: ]

L Simplify and write the answer in the form of £ :

q
3
. 1
(i) MMW
Find the value of (67 - 7).
3. Simplify :
() -7 -5 (i) (5 =5
4. Simplify and write the answer with positive integral index :

2

(i @7

|

i) O = (3

- X 1
5 ?|u
5

37? 4
3
5. By what number should _Hn lu be multiplied to obtain ﬁlwu ?

0 =77 (ii) 27* = 3*
3
6. Simplify :

1
() @ +8") ,@

7. Find x, if (3"*?-9)+8=9.
25x%2x™
5% x10x7*

9. Simplify': .

6Y"' Hl_u.. . . 1Y (17 H-.|_.....
B @ la T (5] (3] (3 % o
10. Find the value of i, if (-5)" "' x (-5)¢ = (-1)° (5)".

USE OF EXPONENTS TO EXPRESS THE NUMBERS IN THE STANDARD FORM
The speed of light is 300,000,000 m/sec.

8. Show that = 1252,

|u|r"|®w. =9 x 107,
10000000 10

?»4:_”:5_8.@@

We can write this number as 3 x10° m/sec. Similarly, 0.0000009 =

Scanned by CamScanner



Numbers in Standard Form

A number written as @ x 107 (read as a times ten raised lo the power of b) is said to be in standard form, if
b is an integer and a is a decimal number such that 1 € a < 10.

the decimal pomt is moved to the right so that there remains only one digiy .flrllfvrl.l.rjlrll..U m—&o_mm N.A.

ady ‘cm\a.m"o_m_orum

T —

mart Class .wo?.zms on the smart boart
: n ; A
The given number is written as the product of the number so abtained and (10)™", where n is the Number of

dinclass to do Exercise,
1. Write the followi ; ——d
places, the decimal point has been moved to the right. . @ Tk Mg numbers in standard form -
Example 19: Write the following numbers in standard form : 0y © ol (i) 37400000000 iy 0. =
(1) 00000008 (1) 0.00016 (iii) 16250000000 ! -D000 () 25430000 (vi) D.0OOL8
2. Write the mo=9i=m numbers in usual form . v
8 8 : i ¥ i
Solutlons (0 00000008 ~ T ™ 107 "5 10 e i @ 4x10¢ (i) 4123 « 100
(i) 3.2 = 1p (v) 7.54 x 10°°
16 1.6x10 L6 4 3. The diameter of the Sun is 1.4 « 10° i i
i 0.00016 = = - =1L6x10 ) . m whereas the diameter of the Earth is 1.2756 = 107m. C th
A aoole 100000 100000 10000 ! diameter of the Sun, with the diameter of the Earth, cpare the
(i 1250000000 = 1625 % 10000000 = 1,625 x 1000 * 10000000 = 1.625 x 10" x 107=1.625 x 1p% 4. The v.mw..... of a red blood cell is 0.000007 m and that of a plant cell is 0.00001275 m. What is the
Example 200 Express the following in usual form : approximate ratio of their sizes?
) 423 «10° (i) 6~10° (1) 1.00001 = 10° (iv) 7.6 x 102

N S o S C BT ==| FACTS TO REMEMBER — ‘ —|
M 423x10" = 0. ——— = — . =0.0000423
100 10° %10 10 10000000 L ) i
) * Laws of exponents :
6X10° - 3G = Ty - 00000006 M o x e < o™ @ @ cd =t i) @y =
> : oat (aY [N B
= 0000 100001 % 10° (iv) a® = b"= (ab)" @ o'=1 (vi) I.nhuw (o) Z uﬁ@
100001 > 10°= 10001 50 = 100001x10" = 1000010000 b b b) \a
100000 10 * Very small numbers can be expressed in standard form using negative exponents.
) 76210% = Tx10% = 76 10" = 7600000000000
Example 21: Express the number appearing in the following statements in standard form : LS H OoTS DC mm..—..mozm _ ==
s B {0 Charge of an electran is 0.00000000000000000016 coulomb. D " A y i .
| ; e i | 1. I£47*' — 47 = 24 what is the value of (2x)?
I {7) 1 micron is equal o m. | 3y oy
iy 1000000 2. Solve for x : muumw =(25)7=
(5] Size of a bacteria is 0.0000005 m. =

() Thickness of a thick paper is 0.07 mm, ‘
() Charge of an electron= 0.00000000000000000016 coulomb

mm=———| ANSWERS |-y
1o 1.6x10 16

Solution =

-— lomb = = =1, 19 ] po
o= coulem 105 Coulomb 10° oulomb = 1.6x 10 coulomb Exercise 2.1 ” 6 O 1G) w :.BW (0 3¢
=125 1 1 5
. =32 (i) = (i) — (iv) =—— (v) — A=
(=) 1 micron is equal to _3_585 nlnuw. m=10%m L @ -3260 55 G o ) 522 () T¢ 7.0 |wu G 4 iy 3
1 1 9 Exercise 2.2
L) Size of a bacteria is B v 3 — 5 = - 2 () 49 (i) =< (i) — (o) — 1u
“ (717) Size of a bacteria is 0.0000005 m ] m l_cq m=5x10"m 8 25 16 1) 3 ()29 (i) 5
| . ssof a thi i mm= 7 mm mm =1 s = 2 L st (i) 150 (i) 3 (2) 9
() Thickness of a thick paperis 0.07 = loo ™M= 108 =7x10* g 9 z 03

h M ~ MATHEMATICS-8 e
42 ) MATHEMATICS-8
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T P Y L A

3. () 2(i)-26i3

1
4 () 50010 3

2

5. 0) -m ,sw%w
6 Wm. 7. (-2 c.h.-.ﬁ

’ ) 2
Bo@ Wy @7 @3 @ gyt

81 1 .16
9, 1 10. mlmw 11. (1) m‘m Az.v 125
Exercise 2.3
2 42

i o1
1. (0 mraqwc

3 () =135 Gt

&

MATHEMATICS-8

’ z! 5 ﬁimuu _
s 0 gy Y0 -\ 3

1. 81 2
[ ] M.”_a.ulm. 7 i
9, ()6 ()5 12
Exercise 2.4

L () 8107 () 374 x 10° (i) § x 107(@) 7 x 20%

(z) 2543 « 107 (vi) 1.8 10*

(/) 650000 (ii) 0.000004 (i) 4123000

(iv) 0,00032 (v) 0.0000754

3, 100 times (approx.)

4 1:2

HOTS ‘_

1 3w
2 7
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- Squares and Square Roots

iz Use Cordova Smart Class Software on the smart board in class to Igarn about squares and square roots. ]

SQUARE

The square of a number is the product of the number with itself.
Forexample ; The square of 2is 22 =2 x 2 =4,

The square of 3is 3 =3 x 3 =9,

The square of 4 is 4" = 4 x 4 = 16,

The square of 5 is 5" =5 x 5 = 25,

Perfect Squares

When the exponent (power) of a natural number is 2, the number so obtained is called a square number or
a perfect square. Thus, when a number is multiplied by itself, the product is a perfect square.

For example : 1= 1°, 4 =2%, 9= 3%, 16 = 4%, 25 = 5%. Therefore, 1, 4, 9, 16, 25 are perfect squares.

To Find Whether a Number is a Perfect Square or Not
(a) Write the prime factorisation of the given number.
(8) Group the prime factors in such a way that in each pair, both factors are same.
(c) 1f no factor is left over after grouping, the number is a perfect square.

(d) 1f any factor (or factors) are left whose grouping is not possible, then the number is not a perfect square.

Example 1: Check whether the following numbers are perfect squares :
(i) 14641 (ii) 7688
Solution : (i) 14641 =11x 11 %11 x 11
= (11 = 11) = (11 = 11)
= (1) = (11
= (11 = 11)* = (121§
Since, no factor is left over, therefore 14641 is a perfect square.

(if) 7688 =2x2x2x3]x31
=(2x%x2)% (31 x31)x2
= (27 x (31)x 2

Since 2 cannot be grouped, therefore 7688 is not a perfect square

of any natural number.

H MATHEMATICS-8 n@




\ the product i« 2] 180 B )
- ultiplied &0 tha 2 o0 Example 51 What will be the units digits in the square of the following rusbers!
110t pummiber 1 which 159 s 2 4% | m N (n) 722 (i} 2973
Fumple 2: Find the :..f...J. . 3 228 () 296M fcy 2174
a periect SR o =22 p I B )2 9 5 Solution : (1) Units digit of OV is 1= 1
Solution : T LA R HEED (i2) LUnits digiv of (7225 12 2 = §
| L Fe¥adnel re of all its pme factors. 51 3 () Units digit of (2973 41 3 =%
I foct square. 1t shuld ndr_p. «_...I_GT., 2o makeita purtect 1T (1) Units digit of (T%A8) 4 87« §
- bea pett et raaltiply IS e u R g
For a numbet o s must I ! (o Units digit of 8° = 68 e §)
Bere. 2 te et withowt PF be multiplind to make it a perfect square is 3 () Units digit of (2197R) 15 &' = &
. it pumbet by b = #...._1 _.:usrm?_ 1o make i1 3 perfect square: 2] 4568 (o Units digat of &7 = 34 is &
Hene the r.. ... b by which 405 v div 2 IWLm‘WuV.- : Property HI : A numder ending 11 21 odd nusber of 2emn 0 memer & peedert sguast
. e semallest numt . «13 )
ﬂﬂn.m._n 3iz: Pl Fhe 98 e w2142 ..". __4._ v2e3 ) Iw_h%l Example 6 @ Are the following numbers perfect squares”
Solution * ~2ee (13 or which ErOUPINg is not vmaugmﬂ ﬂ.l—ll. {n 64000 () SO (1) W00
- 1 are et for ” . ivide +5
I this case, two factors 2 ad -_~:,..4. \ be climinated. SO, we should divi 3 ﬂ” Solution : (1) 6400 has 3 (odd number) zeros 2t the emd
thas (2 e (2 T must 1 13|

foct >
Fencr, to get a pestet s which 14 3 periect square
T..an...._.r.i._q.._n.... .

PROPERTIES OF SQUARE N

. L el hows &quanes
nnﬂﬂnﬁuﬂd the LriNe ¥

|

(1) 5305050 has | (odd number) zero 3t the end
(i) 33000 has 3 (odd number) zeros 3t the end
Henge, these are not perfoct squares.

UMBERS

{ ol i irom 1 tO 10:
f all natur —

31 numbers if

Property IV : Betwern the squarrs of te numbers n and = = 1 ey or 29 eov et sgaury mo=ters,
For example : Square numbers are 170 27, 3, 47

ow which &

jecl OC

_ 1 (N Between and 2 there are 2 « 1 = 2 ponepertect square musiers, oz, 2 3
1 o | 4 (i Between 47and 5, there are 4 = 2 = 8 non-prrfect square rosdvey v [T 14 19. 20,21 2
e ge3alel =4 9 23, 4.
3 9=3+3 -ds24) 16 (iff) Between 67and 77, there are 2 = 6 = 12 pon-perfoect squane nu—ers, 7. 37, 38 39, 4 41
g h=3=5+1 ~4ud r 25 42, 43, 44, 45, 36, 47, 48,
.3 s 3BeJaB21 S LLER | " Example 7 : How many non-perfect square numbers lie between the squanes of the following rumbers?
..o eIl - 49 9 (N 12and 13 (1) 5Sand 6
- Padelbsl  =4x12+1 ek Solution : (1) Between (12 and (13)), there are 2 = 12 = 24 non-perfed? sgusmy ro—ives
B Bi=3=21+1 = 4-16 l 81 (i) Between 57 and 6, there are 2 = 5 = 10 nom-perfin? square rom—ives
9 Sl=3=27 - 4dx20+1 Property V : The square of an cven number is alinays am even number 2nd the ssasy o 2= olf samter 15 Amoys an
o 0=3x3341 =425 7 100 odd number. ’
. . Example 8 : Determine whether the square of cach of the following numbers i s odd.
Y ST e the following properties: = NE M e oF
By observing the above table closely, we conclud B prope (1) 2826 (1) 283 (i) ™ =) 12

Property 1: () Ne perfect square end with 2, 3. 7 or § af the units place.
" (il) A perfect square ends with 0, 1, 4, 5, 6 or 9 at the units place.
Example 4 : Show that the following natural numbers are not perfect squares :
@ 1057 () 23453 (i) 7928 (v) 222
(c) 83733 (er) 1337

Solution: (i) 2826 being an even number, (28268 wall also be an cven rumber
(1) 283 being an odd number, (2837 will also be an odd number
(111) 79 being an odd number. (791 will also be an odd rumber

(ir) 122 being an even number, (1225 will also be an even numbes

| ¢ Property VI: (i) The squarc of a natural mumder (croep! 1) & qather 2 mzlisle o 2 or exceeds a mulliple of
“ Solution :  We know that the natural numbers ending with the digits 2, 3, 7 or 8 are not perfect square | byl
_ (i) 1037 ends with digit 7. (i) 23453 ends with digit 3. (i) 7928 ends with digit$ (i) The square of a natural number fexarpt 1) is mther @ multple of 4 or exceeds 2 multiple of 4 by
(%) 22 ends wih digh 2 (7) 733 ends with digit 3. (o) 1507 ends with dighl .. AL TSR N e effaciesl b
Therefare, all the<e numbers are not Yu.?ﬂ squares. perty VIl:s The s of ¥ malural mumbicr ni.s,’. with 5 follrs 2 dejimide patiern.

(25F = (2 « 3) hundred + 25 = 625
(35 = (3 « 4) hundred + 25 = 1225
(45F = (4 = 5) hundred + 25 = 2025

Property 11z (1) If @ number fia< 1 or 9 at the units place, then its square ends with 1,
(1) If a number bas 4 or 6 at the unils place, then its sguare ends with 6.

_ GE . (maTHEMATICS8 (47)
WEZ. _
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f:
iplication. {ind the mn_._._...:w o
Example 9 Zm_wwoc. actual M“_“._H”Mﬁ ume._: i
ion : :_h___ @5 =" g) hundred * 25 nnm”ﬁ_m
Solution @ £ 95 = (@ = 10) hundred * 25 s
M“w (105) = (10 = 11) hundred + um___wa . “m.
. The sum of first 1 odid matural e e
Property VIIT: For w.ﬁ_____,_n? . First odd number =1 o
Sum of first twWo odd numbers = 1 i o
< rst three odd numbers =1+ 3 8
Sum of first u:u..u:. 4

umbers n&:n_ o the su?

it is always
a perfect square, then it is alway

{ first four odd 1

Sum © .
ifa number 135

[n other words,
,mbers starling frant 1.

Vi oo find the sum = i
R .E.w:wmn. .” 9 (i) 1+ 3+5+7+-- % 17+19 c.hm?
_+u ,J‘ “ +f3:ﬁ:3 of first five odd natural numbers

Example

Solution : e _
w +|u H,q. 47+ 17 F 19 is the sum of first 10 odd natura
will be (10 = 100.
1+3+5+7 . +1

be (11)" = 121.

g + 21 is the sum of first 11 odd natural nui

llow interesting patterns. Observe the following :

2 SqU jare numbers fol
b = 1
= 121
= 12321
= 1234321
= 123454321
Bag uﬂu;m.“ﬂ of the digits of every nuinber on the right hand side is a perfect maz.n.«w
AT, Lo=1+42+1 =4 =2
V< B =1+2+3+2+1 -9 _g
1231321 =1+243+4+43+2+1 =16 =4
123454321 n~+m+u+h+m+a+m+w+u = =5
@iy 7 =49
(67 = 4189
(667)" = 444889
(6667 = 44448389

n of consecutive odd
1+3+5+7+..+19+21
therefore, the sum will be |
numbers, therefore, the sum

mbers, therefore, the sum

T EXERCISE3.1 |

[ UsoCordova SmartCiass Software on the smart board in ciass to do Bxereise.

1. Show that the following numbers are not perfect squares :

(i) 54473 (i) 4058 (if)) 24257 (iv) 3332
2. What will be the units digits of the squares of the following numbers?

(i) 1234 (ii) 4329 (i) 8723
3, Which of the following end with digit 17

(i @7y (i) (3217 (i) (549 tiv) (4277
4. Determine whether the squares of the following numbers are odd or even :

(i) 2826 (i) 7779 (iif) 30018 (iv) 8204
5. How many natural numbers lie between the squares of the following numbers?

(i) 25and 26 (i) 19 and 20
6. Find the squares of the following numbers without actual multiplication.

(i) 65 (i) 95 (iif) 205

PYTHAGOREAN TRIPLET

If a, b, ¢ are three numbers where ¢ >a and ¢ > b such th

For example : (3, 4, 5), (6, 8, 10) and (5, 12, 13) are Pythagorean triplets, because
(i) 3y +@r=0r (i) (6F + 87 = (10 @i G+ (12 = (13

For any number m > 1, 2m, m*-1 and m® + 1 is a Pythagorean triplet.

Example 11 : Write a Pythagorean triplet whose one member is :

(n 14 (i) 16
Solution : We know that, 2m, m* — 1, m® + 1 is a Pythagorean triplet.
(i) Let 2m =14
= m =7
m-1=7"-1=48
and m+1 =7"+1=50
Hence, 14, 48, 50 is a Pythagorean triplet.
(if) Let 2m =16
= m =8
m—-1=8-1=63
and m+1 =8+1=65

Hence, 16, 63, 65 is a Pythagorean triplet.

At + A =, then (a, b, ¢) is called Pythagorean triplet.

~ | EXERCISE 3.2

it

= L e

Hn |\ 3 Use Cordova Smart Class Software on

the u:.iuzw.ana in class to do st-wwmm.

— i

1. Write a Pythagorean triplet whose smallest member is 8.

2. Find a Pythagorean triplet whose one member is 12.
3. One member of a Pythagorean triplet is 18, Find other two members of the triplet.

4. 1s 10, 24 and 26 a Pythagorean triplet?

SQUARE ROOTS

We know that,
4 is the square of 2 as 4 = 2%

FORRIRS S

aﬂzmsﬁ_nm.m @
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$9 =3

9 i= the squane of 3as9 )

s b e e 5 e , square root of 16 = &lmu,\?:-u._

25 is the square of 5as 5= S .&mn T
. nozmﬁnznm the above three square roots, we can find the square root of a perfect square by using the
" following steps : :

2 is the square root of 4. Step 1 : Wrile the prime factorisation of the given number.

i e o i Step 2 : The number being the perfect square, will have one or more pairs of the same prime factors. Write

1 is the square root of 16. one factor from cach pair.

Step 3 : Multiply the factors selected. The product will be the square root of the number.
Example 12 : Find the square root of

5 is the square root of 25.

ied by itself gives x as the product.
The square oot of a number 1 is | lied by i B p

hat number which when multip

We denote the square rool of a number x by Qn . (i) 625 () 1225 (iri) 50625
For example :  Square oot of 25 is represented as J25=5. Solution : (i) 625 =5x5x5x5
i = [5x5%5%5
Square root of 36 is represented as 36 =6. B
=5x5=25
Square root of 49 is ?._u?.v_.:::_ as bﬂuu. (ii) 1225 =5x5x7x7
Square root of 64 is represented as .\mau =8. o ) : E = [5x5x7x7
To find the square oot of a given number, we have to find a number which when multiplied by itself gives
_._.._.u given number, ! ud 3| 50625
xample : The square root of 25 = J25 =525 5 x 5 = 5" = 25, i — ..“mu . S A 3| 16575
e, 1 23 x3xAx3Ix5x5x5x s
h (-5) % (-5) also gives 25, bul we will consider only positive numbers. J 2. 3 umw
8 } o J50625 = (f37%3%3x3x5x5%5%5 3] 1875
\ — — 5| 625
. =3x3x5x%5 5| 125
" =225 5l 35
EE
[ 1
Example 13 :Find the square root of the following numbers by prime factorisation method : 2| 38416
= (i) 38416 (if) 47089 2| 19208
16=4 ._ . "
- Solution : (i) 3416 =2x2x2x2x7x7x7x7 2] 9604
\ 36 =6 _ 2| 4802
& i o J38a16 = (2x2%2x2x7x7x7x7 7| 2401
i i “2%x2x7x7 Iw w.”w
(1) If @ number has a natural number as square rool, then its unils digit must be 0, 1, 4, 5, 6 or 9. : = 19 7 7
”:»“._“8_ of negative numbers are imaginary numbers and we will study such cases in higher classes. (if) 47089 =7 =7 x 31 x 31 I 1
¢ shall now discuss the following methods to determine the square f
roots : ; . . - x
* Prime Factorisation Method g i = Ja7089 gw x7x%31x31
* Successive (repeated) Subtraction Method - Mm. 3

*  Division Method

*  To Find Square Root by Successive Subtraction Method

To Find § :
e Rookly Piing Factorisation Method " We know that, sum of the first # odd natural numbers is n.

By definition, square Toot of 9 = km_lu 3x3=3 . fe,1+3+5+7+9+..+(2n-1)= "
' With the help of this we can find the square root of smaller natural numbers. This method is time consuming

for finding square roots of large natural numbers.
(MATHEMATICS-8 ﬂm@
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o~ determined subtract successively oqq
is to be det€ ’
are root 15
From the given number, ﬁﬁﬂmﬂ_ﬂac
: 1o ; )
Step1 aumbers 1, 3. 5 7,9, . and s Hll we get Zero: are root of the given numbey,
forming subtraction - ptraction will be the sq
Step2 ¢ ini _H.n of hmes we have to vmio_.“_ btraction.
. numi sul
il u_ .Z_ M”..m& the square root of 49 by Em.nuzam 5 A5 _
Example 14 : 11 _18 -
¥ o 4917 =33, _
Solution :  We have 45_5=40, 0-7 muu 13-13=0. :
" 24-11=13 . H
33-9=24 %l o7 :
i Hence, V49=7- |
h erformed subtraction seven times. F€
We have p 1. .
v subtraction, the square root of 12 2 112 - 7 =105,
< . Find by successive sublrac 117 -5=112
Bsample 183 B 120, 120 - 3=117 85— 13="72 72-15=157,
Solution : _uﬁl._uam__ 96 - 11= 85, A
Euuﬁnuc‘ 10-19=21, 2 - i
57 =17 =40, on 11 times.

We have _umloﬂamn_ subtracti

: ....z-u 2 4}|H|Hu=‘

i h of the following numbers?
‘would be the possible units dig

it of the square root of eac :
o state whether the square root will be an even or mq odd _._M_._..vm_.. H
.n”u. (i) 15876 (i) 103625 (iv) 864 it
s % i its digit of 5329 is 9, the possible units digit of the square ro0 y ; ) |
Solution : (1) mhnmnn_.ﬁha 3%.:»: be an odd number. .. _
(i) Since, units digit of 15876 is 6, the square root may have 4 or 6 at its units place. ) !
square root will be an even number. .
(iif) Since, units digit of 105625 is 5, its square root will
root will be an odd number.
(iv) Since, the units digit am“m_.“a muwhw square ro
i an number.
() MP..MMH””EE.”" its units place, 5o, its square root will have 1 or 9 at the units place. Also,
the square root will be an odd number.

EXERCISE 3.3 | :
V3 Srvarl Ciasw SoTowaa o ihe smari Board n cass lo do Exercise. L]

have 5 at its units place. Also, the square i

ot will have 3 or 7 at its units place. Also, the -

1. What would be Lhe possible ones digit of the square root of each of the following natural numbers?

(i) 6361 (i) 24336 (i) 16129 (fv) 160801
2 Find the square root of the following by repeated subtraction method.
(1) 144 (if) 289 (i) 169
3. Find the square root by prime factorisation method,
(i) 676 (if) 1024 (i) 27225 (v) 7744
{r) 9604 (vi) 15625 (vi) 390625 (viii) 9801

9 MATHEMATICS-8

(v) 16641 t

Word Problems on Squares and Square Roots

Example 17 :Find the smallest number by which 1620 should be divided to get a perfect square, Find the
square root of the square number so obtained.

Solution : 1620 = 2x2x3x3x3x3x5 2| 1620
The prime factor 5 is left unpaired. So, 1620 must be divided by 5 |.w MMM
to get the square number. M 135
. 1620 _ 324 3| 45
N . EEE
Now, J324 = 2x2%3x3x3x3 =2x3x3=18 5] w
4 v
Example 18 : The product of two numbers is 972 and their quotient is 3. Find the numbers.
2
Solution :  Let one number be 4, then the other number is Sq.
Given that : % = m
a
- 2 _4
%7z 3 2|129
4 2| 518
= a»uw.bxmu_uam P
Ji55% 2[ 162
= a = 1296 = [2x2x2x2x3x3x3x3 3 s
= a=2x2x3x3 3] 27
= a= 36 3 9
One number is 36. 3 3
1

The other number mm%nmﬂ
Hence, the numbers are 36 and 27.

Example 19 : Find the smallest square number which is divisible by each of the numbers 8, 15 and 20.
Solution :  The least number divisible by each of the numbers 8, 15 and 20 is their L.C.M.
LCM.of8,15and 20 =2x2x5%x2x3
=120
Now, 120 =2x2x5%2x3
The prime factors 5, 2 and 3 are not in pairs. For the number to be a perfect

square, each factor of the number must have a pair. To make pairs of 5, 2 and 3,
the number 120 has to be multiplied by 5 x 2 x 3 = 30.

Hence, the required square number is 120 x 30 = 3600.

Example 20 : The product of two numbers is 10625. If one number is 17 times the other number, find the
numbers.

Let one number be x.
Then, the other number is 17x.
x x 17x = 10625

2(8,15,20

Solution :

( MATHEMATICS -8 hmu )
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¥ T— Mmeu&Nm.

or 15 &2 15
Oni 5...:._—:. 1§ £ nd ot or nu be

7 [ 5

o n 25 an he mber

So, the —.:-:.._Tf_ﬂ.n are 25 -—._r_ IE
\:u_a. lrees have been ﬂm
In how _:...___v-

anted in such a way tha

rows the

Example 21 :Ina farm,

there are rows in the m.:.:q_. IML 7056 |
Solution :  Let there be 1 _.E...m.i trees. - Wl-lmwwm i
- Number of trees 10 each rov |w.l|.~.w2 :
= =7056 2 lml-.
1 - 7056 2| 8%
=705 i
=> - Pu-ILEI !
S 3 17
= =
- MxNxNxM:Uxuxa\xu. N. 19
el liiad 7
“2x2x3x7=8 Lqu.

\The number of rows is 84.

B EXERCISE 34 |

A Class Software on the smart board in class

smallest square number which is divisible

‘the square root of the quotient.

by each of the numbers 6, 9 and 15.

smallest number by which 5392 must be divided so that the quotient is a perfect square. Find m

roiso.

17, = 10625 5| 625

- H.-Emwmnwum 5| 125
= 17 5 .
ql@ 5 5 h

1

¢ there are as many trees in a row 3 -
trees have been plan

{
is 13 times the other number, find the numbers.

The product of two numbers is 2197, 1f one of the numbers ]

rectangular fleld. Find the side of the square field.

students in the school, how many students were there in the school?

G 38 () 2800 i) 2645

To Find Square Root by Division Method

Let us nind the square root of 676 by division method.
under the bar

o MATHEMATICS-8

The product of two numbers is 4046 and their quotient is m. Find the numbers.

8. For each of the following numbers, find the smallest number by which it should be divided so as to gel
a perfect square. Also, find the square root of the square number so obtained.

Step 1: Tlace abar over everv pair of digi - . :
bt very pair gits starting from the digit at units place
of digits in the given number is odd, then the single digit, which s Iok :. zﬁ_..rwﬂcm |_|\.
676

3
‘& A rectangular field is 81 m long and 49 m wide. A square field has the same area as that of the
5. A school collected 211025 as [ees from its students. If each student paid as much money as there were |

6. Find the smallest number by which 27783 must be multiplied so that it becomes a perfect square.

*
"

“;._..,j the numbers are large. even the method of finding square roots by prime factorisation method becoms |
fengthy and ditficult. By division method, square roots can be easily determined.

Step 2: Find the largest number whose square is less than or equal to the number at the |2
extreme left under the bar. Let this number be the divisor and the quotient. So, 2 (here) 7| §78
is the divisor as well as the quotient. 4
Step 3 : Subtract the product of the divisor and the quotient from the number at the extreme left _|2
under the bar to get the remainder (2 in this case). 2| 676
4
7
Step 4: Copy the other pair under the bar to the right of the remainder. This becomes the new  _| u||
dividend. In this case, it is 276. 2676
4
276
12
Step 5: Double the divisor (2 » 2 = 4) and write it with a blank () on its right. 2| 676
i N —
40| 276
|26
Step 6 : Guess a largest possible digit to fill the blank (step 5) which will also become the new 2157
digit in the quotient in such a way that the product of new divisor and the new d
quotient is equal to or less than the new dividend. 14
161276
276
Step 7: Subtract to get the remainder. See that the remainder is zero and no digit (pair) of given 26
number under the bar is left. Therefore, 2| 676
4
J676 = 26 151276
We continue this process till all the pairs are used. 276
Example 22 : Find the square root of the following by division method : *
(i) 4489 (i) 7921 (i) 5776
89
Solution : 0] (i)
127 889 169 1521
889
1] 0
V4489 =67 7921 =89 5776 =76
Example 23 : Find the square root of the following by division method :
() 16384 (i) 71289
Solution : (i) (if) 267
46312
527 3689
0
71289 =267
(maTHEMATICS-8 ( 55)
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s EXE
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r Snnﬂi-rg!ﬂ!omaallsgsngﬁaisnbﬂ o Exercise : ;
ST sthod |
Find the square oot of the following 0¥ division met - i 4489 .
- 1 M 3 *
s B 7 2 8. 27215
5. 1249 6 10201 7. 12100 o=
. .“...E... 10. 29241 11. 26569 12. 57121
9 2
Word Problems ) . o :
Example 24 (Tind the Jeast rumber which must be subtracted from 4216 =0 as to get a perfect square. Alsg,
re root of this perfect square number. v
he square root of 4216 s
Solution : sirst tind the square root of 3= : ﬂﬂ «
(a4 18 lose than 4216 by 120. S0, in order to get a perfect square 1% 44
we have o subtract 120 from 4216. 124 ..Illrm_a .
| 496 L4
120 |
|64 .*.r
X # i The roquired perfect square number is 4216 - 120 = 409 6
- u&ﬂwﬂ
We now find the square ool of 4096, .
| 49
U

) We get. 3096 = 64
L e B . - i
* Eample 25 : Find the least number which mus! be added to 1500 so as to get a perfect square number. Also —
find the equare root of this perfect square number. 38 "

Solution :  Let us find the square root of 1500 by division method. 3
' It femplics (38 < 1300, 2
Now, the oext number s 39, o ﬁ !
A.Swu =3 » 39 = 1521 56 .
~ Also, (39)! = 1500 = 1521 = 1500 = 21 139
Hence, the mumbet to be added fs 21. 3z |
Square number = 1500 « 21 = 1321 .
Now, we find the square rool of 1321, & JIIMW__ .ﬁ
The square root of 1521 is 39. i
] . '
Example 26 ¢ Find the greatest four digit number which is a perfect square. y:
Solution :  The greatest four digit number is 9999 q] M.NS ._
Let us find the square root of 9999, 81 .
e
From the square root we can nobice that e b= _
h_u,_?._.. 15 _”.,2 than 9%/ by 198, .__ﬂmh
we subtract the remainder 193 from th
i ¢ number, we get a perfect square number. _| 22—
Henee, 9801 s the i ’ ||i|.lolmh_.m
greatest four digit number which >
oo chis a perfect square. 189 [1701
1701
9 MATHEMATICS-8 ’
-..‘-
B

Find the smallest six digit number which is a perfect square.
The smallest siv digit number is 100000. Let us find the squa

116
3| 100000

Example 27
re root of 100000,

Solution :

144
Also, (317) = 100489

Now, (317) - 100000 = 100489 — 100000 = 489

We notice that (316) < 100000, Thus, if we add 489 to 100
the smallest six digit number, which is a perfect square,
the square root without calculating the square root

ted by division method, the bar _.EQ.L over the pair of
st of the numbers will have.

Scanned by CamScanner

W00, it becomes a perfect square. Hence,
is 100000 + 489 = 1004589

To find the number of digits in
If we observe the square roots of numbers, calcula

numbers indicates the number of digits the square roc
Square root Number Selution No. of digits
number of bars {square root of number) in the square root

Ve 1 8 1

141 2 21 2

V129 2 % 2

V25600 3 160 3

The number of bars is the number of digits in the square root of the given number.
root of the

Example 28 : Without calculating the square root, find the number of digits 11 the square
following numbers :
(1) 271441

(i) 36564 (i) 1960000
Solution : (1) 36864 = cﬂmﬂ , square root will have 3 digits.
—

(i) V1960000 = e;m:ﬂa. square root will have 4 digits.

(1) ¥ 271441

- —
"1
1

-

ﬁ.: . e o s " oﬂs_—w!._.i..- = o35

1. Without calculating the square root. find the number
() 6o (1) 28900
() 32400 (vf) 5625
2 Find the greatest 5-digit number which is a perfect square.
3. Tind the least number of four digits which 15 a perfect square.

= %m.\u. 1441, square root will have 3 digits.

| EXERCISE 3.6 Foges a5

P AL TR

p———y

- N

of digits in the square root of the following numbers
(i) 106276 (o) 4307129
(ri) 24336

(MATHEMATICS-8 ( 57 )
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1![‘“"

i 5 t
3. Find the least number which must be subtracte

(i) 194491

square : ..|
ng_ﬁ.__ W5 (i) 18265 .
5. Find the least number which must be added to eac g
B (n 372 () 115380 (urt 3
To find the square root of rational numbers =32_o_._m_
I
If @ and b are two natural numbets, then Vb

is a mixed fraction, it is converted int

If the given fraction

| the rational number w we find the square

separately
Example 29 : Find the square root of:
B .
@ MH... (in 9
a 1%
Solution: (1) Let PRET
a=196 b=215
Now. nluﬁud_ﬂolmnm
‘o 5 vas 15
r . .67 1156 |a ‘:mm
5 E_. k67 E:.m). 121 iz
R 11
Ja=1156 =34, =Vi21=11
1156 HMHUI—l 7
1 11
m Example 30 :Find the value of %gw.m
Solution : The given fraction is .ﬁwﬂw
1875 625

On simplifying, 3888 ~ 129

(1875 625 _ J&25
V3888 V129 196 G

e MATHEMATICS-8

J from cach of the followi

root of the numerator and the square root of the aﬂ..oi..a_s

L EPuzle |

——

N

(iv) 26535

of the following numbers to make it a perfect wn_EP :

o an improper fraction. To find the square oot

67
21

121 k

A school has a strange maths tea

On the first day, he has his stude

class VIl perform an odd openin|
| ceremony. g
| There are one hundred lockers In the.
| school and one hundred students in] |
m that class. - I
| The teacher asks the first student
| BO to every locker and open it.
{ he asks the second student to go U
{ every second locker and close It. Then
{ he asks the third student to go 10| |
{“every third locker and, if it Is closed 10 -
m..‘auw: It, and if it is open to close it.
 Then he asks the fourth student t0 €91 -
To. every fourth locker and, if 1t 4]
I closed to open it, and if it Is open 19
(dosdit, and soon, |
{ After the pracess'is completed with|
; the hundredth student, haw_mafy}
W_:mnfﬂ.hqn.ovm:v..,., Wt

et SRR ITRE ]

ng numbers to make it 5 per B
Q@

0
1875 _ | 625 25
Hence, ,\nlu.\alul
N \3888 1296 36
i I exercise 3.7 [
B _ Use Cordova Smart Class Software on the smart board in class todo Exercise, |
1. Simplify the following and write in the form of £, _
1
: 16 " 1 s 1 A 9
(i) &M (i) mM (iif) mq!mw. (i) |7 16
2. Simplify :
: 80 " 1225 ” 155 . 145
D Vs “ Vi G 116 @) o5
37 , 1183 . 244 _46
37 1183 vi) (B0 : 75—
@ (#i3; @) 7023 @i 8075 i) P59
3. The area of a square field is Mw%w. sq.m. Find its side.
4. The area of a square field is wm% sq.m. Find its side.
5. Evaluate:
V441 + 4169 V576 + V196

0 Ja1- 169 W) 576 — 196

Square Root of Decimals
Observe the following examples :

0.2 x02 = 0 - Joos =02
03x03 = 0.09 - Jooe =03
13x%13 = 169 169 =13
65 x 6.5 = 4225 - V4225 =65
051 x051 = 02601 - J0.2601 =051
0322 %0322 = 0103634 - J0.103684 =0.322

It is clear from the above examples, that .
(i) square of a decimal fraction has twice the number of decimal places in the given number.

(i) the number of decimal places in the square root of a given decimal fraction is half the number of decimal

places in the given number.

To find the square roots of rational numbers which are in decimal form, the following steps should be followed:

ﬁ MATHEMATICS-8 ﬁmm )
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1]'||

making pair of di

gits starting from the first decimal place, Aty

1o make it even, if necessary.

munm ,Mmm M 14142 up to 4 places of decimal
, igit at 4th place is 2 which is less than 5, we can omit it.

Siep 1: Put bars o7 tre integral pars.

Step2: Inthe decimal part, place the bar
a 7etn on the eniTEmE righ

Siep 3: Find the squar oot by division
oot before BnginZ down the

are oot of

t of the decimal part
method as done

e pair from decimal

she following :

part of the number.

(iif) 1500625

Frample 31: Find the =G
) 441 (i) 36225 1225
Solution : (1] L=— 21 (1) (i) 11350.0635
2 mm wucbmuu
22| 50
1/ 4
41 4
5 242 606
484
2445 12225
| 12225
0
Hence, 4.41=21 Ja6225=215 J150.0625 = 12.25
¢ 3 s Find the square root of the following numbers,
C () 005336) (i) 0.002649 (iif) 0.9801
w1 (i) 0.093 (i)
. 2|0053361 0|0.008639
! s 1 00
! 43 123 9 86
¢ 129 A1
461 461 183
| 481
m 0
[ 0.033361 = 0.231 0.006649 =0.093 J0.9801 =0.99

To find the approximate value of square root

The squarg rools of

can be obtained by division method up to

the numbers, which are not perfect squares,
mber of zeros In pairs to the extreme right

a certain decimal place. This can be done by adding suitable nu

of the decimal part of the number.

Example
Solution :

places of decimals,
of zeros after decimal point. We will then approximate the value L

33 ; Find the square root of 2, correct (o three decimal places.

The number 2 is not a pesfect square, Since, we require the square ro
we will find the square root up to 4 places. For this,

ot of 2, correct to three
we have to add 4 pairs
o three places of decimal.

_|14142
_wééa%
24 [100
9%
281 400
281
2824 11900
11296
28282 60400
56564

arlier and put the decimal point in the :
e P mﬂ:&d ay Hence, V2 =1
. = 1.414, correct to three decimal
places

le 34 : Fi
Example Find the square root of the following, correct to three places of decimal :

Example 35 : If /2 = 1.4142, find the value of JB

, correct to three places of decimal.

s 1
53 0 3 (if) 6.4
v ; . 1.V1 1 1
Solution : (i === 000 _ -
i ) 2 Qw 2236 2236 0.447, (i) Jo4 =2.5298 =2530,
correct t 5
b o three places of decimal correct to three places of decimal
i _|2.2360 25298
2 w.8888| 2| 6.20000000
i 4
[ 42 100 45[ 240
| 84 225
i 4431 1600 502| 1500
,_. 1329 1004
_ 4466 27100 5049 49600
. | 26796 4541
* 44720 30400 50588 415900
g 404704
: 1119
|

,w ~ Solution : &ml = .“Nnuxu = 2x2

_ =2x14142

(= V2 =14142)

= 2.8284 up to 4 places of decimal

JB = 2.828, correct to three places of decimal.

—MHmeld.Ju.wu. 4

H‘. < 0 _...qmw n..m__._n.._.,i Min; Class Softw

1.

vl d
e Bt i

mm.o o:;..:nma—muH; w,mm.wm in mm.mu

L. EXERCISE 3.8 wl«lri.i-

5 lo do Exercise.

Find the square root of the following numbers :
(i) 31.36 (iif) 51.84 (iv) 98.01

(i) 5.0625
() 0.1521
Find the square root of
@M 3 (i) 7
. 2
i (v m (@) 43
ction which when multiplied

What is the fra
What is the fraction which when multiplied

The area of a square field is
The area of a square field is 37056.25 sq. M.

(i) 497.29

T
[

3.
4.
5.
6.

SQUARE ROOTS BY

We have learnt to find out the s
sometimes become time consum
approximate value of the square roots

quare root by

of num

the following, correct

1892.25 sq. m. Find the si

USING SQUARE ROO

factorisation m

ing and cumbersome.
bers correct to thre

to three places of decimal :
(i) 11
(vif) 0.021609
by itself gives 0.17647
by itself gives 0.72257
de of the square field.
de of the square field.

() 09
(wiff) 0.00155236

Find the si

T TABLES
ethod and division me
From the square root tables,
e decimal places.

thod. These methods
we can find out the

Ammwu\,ahzq_‘msaxaq_ﬁmm“mg

| 3836
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0 9.

stween 1L
srs belwt
of the umbe

v rools
.+ piyes the square
s following table g1V 4
The tolle .\.M H.\\ (ﬁ.—u £ 211 4718
—_Hm\\l ==="1 26 | 5% 51 a1 - 8.775
! 1.000 oy 5,196 52 et 7 8.832
2 MY | % [ s | B | s 79 8.888
) yor w | 53 H T 80 8.944
2 S 2416
: w0 | 5477 5 7483 81 9.000
’ 1 3l 5568 s 7550 82 9.055
2 ) e
b = 12 5,657 57 261 83 9.110
7 2.6 e 5745 58 7.616 ditgs
§ 2428 n bk o e 8 916
I B 776 | 85 :
1162 R 5916 60 b 6 974
- e 36 6.000 6l L... o 937
11 317 .ﬁ. 6083 62 7.874 . g
1 340d kY " 2037 8¢ 5
¥ : : 63 791
13 3606 3 _._ﬂ_ by e o 0434
s, (L
w | = | # v | es | 8062 90 9.487
3 40 6.325 . i
A 66 | 8124 91 :
4000 41 6403 i o P
s 23 42 6481 67 8.183
7| i 3 557 68 | 8246 9 9,644
18 $.243 43 6.557 / S e
6.633 69 8.307. 9 .
|9 4359 4 ' o s
.. 708 70 8.367 95 )
| 2 4472 15 6,708 ” i
2 4583 6 | 6782 71 8.426 .
7 856 72 8.485 97 9.84
2 4.690 47 (.85 o
2 479 18 6.928 73 8544 98 )
24 4899 49 7.000 74 8,602 99 9.950
% 5,000 50 7.071 75 8.660

mnam_num By using the table for square roots, find the value of :

ﬁ . M 23 (i) _\_xxuu (iif) /\}

[ Solution :

J21=489
(ii) J64x53 =853 = B x 7.280 = 58.240

() Look at the table, the entry in the column of 57 is 4.899.

Using this table, we can find the square roots of numbers m:s_c_. than 100 also.

(From the table, (/53 =720

Look at the table, the entry in the column of lev is 5.196.

1
,\.l ,\qu (5.196) = 1.0392
Example 37 ;: Using square root table, m_nn_ the qm:._m of

M 213

(i) Jiez (i) J2023

R o e ——

P

(From the table, 3 = 1.732)

Solution: () V243=BIx3=9J3 = 9 x 1.732 = 15.588
;- 162 HB1x2
J162 = \ilu ‘ -
@ 2=\/T00 =V 700
From the square ront table, J2 = 1.414
g ,\.-l._ 14 o 12726 _ 4 omag

' 10
S Jiie \mﬁu Faxq
i) V2023 =50 00 -
From the square rool lable, &l = 2646
. 02 = 157 = Zx26t6 = L2y g0

Example 38 : Using square root EE__... .._EEu_m _xum._uw.
Solution :  For /2347, we find approximale difference between 24 and V3.
J21 = 4.899; V23 = 4.79 (from the table)

V21 -\/23 = 4.899 - 4.796 = 0.103
For the difference of (24 - 23) = 1, the difference between v24 and 23 = 0.103
For the difference of 23.47 - 23 = 0.47, the difference between /23.47 and V23 = 0.04841.

S V2347 =4.796 + 0.04841 = 4.844 (approx.)

: | EXERCISE 3.9 [~ .L,E--I_...wi.a..

—
=

'. _._mo Cordova Smart Class Software on the smart board In class lo do Exerclse. o e
Using squarce root table, find the square root of the following (up to 2 decimal places) :
1. 29 2, 47 3. 78 4. 84 5. 1183
T 6. 405 7. 801 8. 250 9. 378 10. 15.21
11. 21.92 12, 13.14 13. 83.17 - 14, 5945 15. 8345

FACTS TO REMEMBER |mmessssssms

A number ending with 2, 3, 7 or 8 cannot be a perfect square.
Square of an odd number is always an odd number.
macma of an even number is always an even number. _

. R a and b are two perfect squares, then Joxb=+Jax/b and J\l QI

. > number ending with an odd number of zeros is never a perfect square.

* The square of a proper fraction is smaller than the fraction.

~* The square 1oot of a number x is a number which when multiplied by itself gives x.

* To find the square root of a perfect square :

* (i} Resolve it into prime factors

(if) Make pairs of similar factors

(i) Choosing ane number out of every pair, take the product of prime factors.

* To find the square root of a decimal fraction, add zeros to make decimal EmnB even and find the square
e 30» ' putting decimal point in the square root as soon as the integral part is exhausted.

ﬁ MATHEMATICS-8 ( 63

- The square of a number is the product of the number with the number itself, i
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HOTS QUESTIONS |==

Find a number whose one-fourth multiplied by its one-sixth becomes 486. ¥ 3 H

Exercise 3.1

2 () 6@ 169 3, (i1) and ()

| 1. () even (i) odd (i) even {iz) even 5. (i) 50 (i) 38
| 6 (1) 4225 (1) 9025 (i) 42025

_ Exercise 3.2

1 (51517 2 (123537 3.(18 80, 62) 4 yes
Exercise 3.3

") 19 (0 4; 6 i) 3 7 (i) 1:9

2 @ 12(@27 (i) 13

3 {726 i) 32 (i) 165 Gx) 88 (¢) 95 () 125 (ei) 625 (7170 9
Exercise 3.4

1. 900 2 3374 3 13169 4 63m
5. 105 6 7 7. 119,34

& (i) 13;15 (i) 7; 20 (i) 5: 23

Exercise 3.5

L. 9 2 234 3 9 1 67

5. 57 6 101 7. 110 8. 165
9. 143 10. 171 11. 163 12 239
_Exercise 3.6

1 (0 303 Gi) 3 (i) 4 () 3 () 2 (i) 3

2 99856 .3, 1024 4. ()4 (i) 40 (iif) 10 (iv) 291
5. (i) 1 (i) 20 (i) 110

@ _,._Ezm_..._»q_om.&

Exercise 3.7

4 ,..5,..260 . 11
1M w:am_za 5 (i) 3

g 35 18 AL 101
2 0 g My (i) 33 (%) 1g @ 4 ?aﬂm

(vif) m% (wiif) mw

3. hw_j 1. wma 5. EWNEW
Exercise 3.8

L () 225 (in) 5.6 (iii) 7.2 (iv) 99 (¢) 039 (v) 223
2 (i) 1732 (i) 2646 Giii) 3317 (iv) 0.949 (v) 0.935

(vd) 2.160 (vif) 0.147 (2iii) 0.039

3. mw 4. % 5. 435m 6. 1925m
Exercise 3.9

1. 539 2 686 3. 883 4. 917

5. 34.39 6. 20,12 7. 2830 8. 1581
9, 19.44 10. 391 11. 4.68 12, 3.62

13. 9.12 14. 7.71 15. 9.13

HOTS : 108

Objective : Learning about nesting of square roots.

s ieas R :
Sriniwas Ramanujan (1887-1920) was a great Indian mathematical genius. He did a lot of independent

research in mathematics during his lifeti ; P
many fields today. g his lifetime. His contributions are acknowledged worldwide and used in

One of his many interesting discoveries was nesting of square roots
A nest is when one square root is under another root.

Examples : (a) 2=1

=143 = i+ s
=1+ 18 = J1+fle2xd

= ,T+,_?+N..mw = %.T,T..,w,_:.:m
= .I,T.ff_ﬂfiwwm
u,‘._f‘.:.p,__...mgmw

141421 +31+...

Now complete the nested square roots :

(b) a=ie
(© 5=25
@ 7=

= ,‘c...po = ;1m+mam
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