students Learning Outcomes

after studying this chapter, students will pe able to:
Define a perfect square.

Test whether a number is 3 perfect square or not.

Identity and apply the following properties of the perfect square of a number.
The square of an even number i IS even. '

‘The square of an odd number is odd.

Define the square root of a natural number and recognize its notation.

Find square root, by dwnsuon method and factorization method, of a
Natural number, .

Fraction,
Decimal,
Which are perfect squares.
» Solve real life problems involving square roots.
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SOLVED EXERCISE 5.1

b Find the square of the following numbers.

8 s | (YRS (iii) 10 (M) 7

o i a0 (i Al e

Solution:

(I) (6)2 =b6X0b = 36
(ii) (5)2 =5%x5 =25
(i) (10> =10x10 A
(V)i (7)2. =7x7 =45

v) (137 =13x13 :
(vi) (8 =8x8 =64 '

(vii) (41)> =41x41 G ;221 b
i Z =19 x 19 3
(Vl") (19) - 10000

()  (100)> =100 x 100
) (92 =9x9 =81 . ' . i
bal (1) =11 %1
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i T

(di).©  (25)2  =25x25 = 625 | 2
| not.

2. Test whether the following numbers are prefect square or

(i) 59 (ii) 625 (iii) 225 (i\f_)_ 19(:'.0

(v) 425 (vi) 81 (vii) 121 (viii) 250

Solution: .

\ERsaT ' re

(ii), (iii), (iv), (vi),(vii) and (viii) :E:fssfs;i:asquare :
33 Without solving separate the perfect square of even and odd numbers.
(i) 441 (ii) 144  (iii) 2401 (iv) 6561
(v) 2025 (vij 11236 (vii) 7569 . (viii) 12544
Solution:

(i), (iii), (iv), (v) and (vii) are perfect squares of odd numbers.
(ii) (vi) and (viii) are perfect squares of even numbers.

4. Find the squares of proper fractions. Also compare them \_Nith itself.
Solution
(i) 3 9 3 @O ) w0 2505 105
W ranic16 4 Gl 1 T 1
(ﬁ) BEIRTIETT (?] "9 1

Find the square of decimals and compare them with itself.

Solution:

(i) (0.4)* =0.16,0.16 <04

(ii) (0.6)° =0.36,0.36<06

(iii) (0.12)% = 0.0144,0.0144 <0.12
(iv) (0.05)% = 0.0025, 0.0025 < 0.05



1. Find the square roots.

golution: -

iy == =2 7
F o2 o e
i) \/ég =V6x6 =J6T=6 |
W . J(25) =25

(V) \/-_ =4 x 4 =

(Vi) f — C : 'r

vil)  J49 =\[71x7 =\/’7_2=7

P e

O oy

5° =5
(x) \/— =419%9 =\/§?=9
) \/F =y i,
i) 100 =J10x10=\/ﬁ=10

2, Find the square root of the followmg numbers of prlme factorization.
Solution:

(i) V144 =+/2x2x2x2x3x3 -“\/22><22><32

_x/2—2x\/— \/3_2 2x2x3—12 _ |

) £ /256 =2x2x2x2x2x2%2%2 =«./22><22><2‘°'>~<_22
v ;\/272x\/272><\/272><\/27 =2x2x2%x2=16

(iii) J576 = 2x2x2x2x2><2x3><3 =2 x2°x2%x3?

=2X2X2X3=24

W 324 Ix2x3x3%3x3 =4/22x3?x3%

=V2* x/3* x \E 2x3x3=18
V' 23] =\Bx3xTx7T =3 x7* =32 x\/7? =3x7= 21
W) 729 =\3x3x3x3x3x3
\332><32><32 V32 x/3* x V3% = ot e -
Vi) . 196 =2x2x7x7



W 22 x\/_' 2x7 =14
Vill): . 1225 =/5x5%7%7 -
=52 x 7% = |[52 x[72 =5%7 =35 '
(%) 10000 = vV2x2x2x2x5%5x5%5 «5x5=100
P st = V22 x/2% x /52 X ‘i %
) 1764 =\2x2x3x3xTx7 3,(7 =42
=22 x32x 7% =2 x\3* X ‘/’ 1h

(i) 4356 =\2x2x3x3x11x1]1 5 x3x11=66

= /22 x3? x112 =_~/2_2><\/372-><‘/H£=

3. Find the square roots of the following fractions-
Solution:
(i) ORI N T

81 V9x0:  Horiiig

100  V10x10 = 0
0x10 (10)2 1
(iii) 144 12><12 & 1_21_' 12 __1____6_
196 \1ax14 V142 142 7 .
(iv) (et gl sl
0.0196 =, I e _Tb_é"gﬁ_o'm
10000 100x100 (100)2 |
[ e x4
441 V21x21 §(21) [ 21 3
(vi) 130 549 afgaeTy 2 T8 N
] — = [|— = = "'?= =—=]-
36 36 \V6x6 6% 6% 6 K6
(vii) \/3_2_4. 8 i@i: 18x18 > (18)2 : ,132 18
100 10x10 (10)2 a 102 _1_6=1 S
viii) 1225+ ::[35%x35 © |[35% . 352435
V12:25 =0 ——=i Y e Wiy e
Vioo Viox10 Vi 102 10
(ix) 25  [3025  [55%55 : 2
3;—@': 900 30:30 - (2] _ VoY) 85 =
) A e 4] (A
(30)° J@Eoy 30 6 6




10x10 TT=*IBE‘=‘1"=77
e T‘-g?_’i?i N Castipl el o
| 4 x18 18° ,/132 ] 3683
5625=|——== _ 8] SOOI 2y 125)° 125)’
10000 100x100 = ( )z'"" (" )_ 1_2_5' %2
a. Prove each of the following by prime factorization
solution

3x3><2x2x3><3 \/3x3x\/2x2x3x
V3 x 2% x3% =32 x{[22 x 32

| 3)(2)(3:3)(2)(3
18=18

[i) J144x4 =144 x-[4
«/2x2x2x2><3x3x2x2 \/2x2x2x2x3x3x\/2x2‘

PR IZX3IX2 =2%2x3x24
24 =24

) J§ax25 = 6ax 23
\!2x2><2><2><2><2><5><5 x/2x2x2x2x2x2x\/5x *
- 22 22 %22 x 52 =~/22 x 22 x 22 x J_
DDA S =D XD X2XD™

40 =40

(V)  /81x100 =+/81x~/100 | |
V3X3Xx3X3X2X2X3XD \/3x3x3x3><\/2><2><5><5

V3 x32x 22 x 57 = /3 x3* x /2" x5°
3x3x2x5=3%3%x2X3
90=90

(v) f '\/
Px2x2x2x3x3 2X2X2XZX3X3

m m 2><2><3 2Rl
3
e T

X %3 %22 =22 x 22 %3 x\2



2x2x2x2x2x2x2x2 2x2x2X2X3X3

22 % 2% % 22 x 2 :22><22>.<22>.<22

___-_-_'__-__

22 = ‘\/2_2 |
N2 % 2%xREROT. (oY IS I _2_><_2_>_<_2__>_<_2=_2_i_2_"_.2-’i-2-
VT A e g
8=28 |

12 i
2><11_2><11
- 11 11
2=
(Viii) . 576

576 _ 576
144 144 L '
2x2x2x2x2x2x3x3_\/m
V7 2x2x2x2x3x3 \Bx2x2x2x3x3
:-<22><22><32 \122x22><22x32.
«\/2"Z><2"'!;~'<32 2o DX 5

22 2% 2X3i #2X2X2 %3

2x2x%3 2x2x%3
2=




The square root is 99 - | The square root is 120 - S .




' 0
The square root is 456

The square rootis 6 .

T The square root is



9 14
-B_I 1 | 196
9 Q1 I
0 | 96
24 96 §
0.

The square rootis =1

(viii) 3025 _ /3025 55

4096 409
55
e
5
e o
‘The square root is
The square rootiis 3
5 (ix) 62055 T2
* 22 S T
225
2
1
125
45 25
125
=

The square root is 1.

The square root is 2



ﬂﬂkWﬁng

The square root is . 0 |
| ' A The square root is 1.25.
W E - 12950 110240 IO IRS R ok | | _
729 N 720, SR fp0 ST (i)~ \/9.7344 =3.12 | E
32 27 e 2 '
720 | 3| 97344
7 | 9
2 o ' 61| /3
329 -
47 - | o]
329 i 629 1244 |
T 1244 @ - :
0

The square root is 1. The square root is 3.12




0.69 |

The square root is 0.69.

(v)  /0.001369 =0.037
- 0.037 -

The square root is 0.037.

(Vi)  /32.1489 =5.67
567

s 321489
25
106

1127

The square root is 5.67.

The square root is 0.045.

(vii) . /131.1025 =11.45
¢ 11.45
1311025

1

3]

21

224 1010
896

11425
I' 0

| The square root is 11.45.

1
21

(ix) /5085025 =22.55
2255

445

4505

The square root is 22.55



X) 7997584 = 2828 | L
28.28 | - ket [E56 8 =67
2 199.”?‘5% _ . ‘ s 2
e | ‘ 2596.84
384 s 4
i 996
o 1% 889
| s | | 10784
0, 1348| 10784
0 | ‘ a4
The square root is 28.28 ‘
The square root is 67.8

(d) - 1082.41=32.9
32.9

| 108241
3| 9

182
02 lidi5a

5841
o 5841

0
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SOLVED EXERCISE 5.4

he area of ' : | '
1. The ‘ Of a square is 73.96m2. Calculate the length of its side.

solution: |
Area of square =73.96m? ‘ |

negth of its side — 73 — P—— R = T | ,
leng - SVI396 20 1396 T niea s 4o s |
_\J__—___ =, |—=" =——=—=8.6m
b 1007, N 102 L0 5 |
The length of its side is
4 soldier
2 32 S queued up such that the number of queues is equal to the number of soldiers In
each queue. Find the number of queues
Solution:
Number of Soldiers =324
Number of queues =3 x 6 = 18 queues(square root of 324)
3. By which sm?llest number can 275 be multiplied to gét a perfect square?
Solution: _
Let the smallest number IS f)k’ then_ (275 X )() should be a perfect square |
- - -
x should be 11 for the perfect square.
If we multiply by 11 then 275 get a perfect square.
e 4. By which smallest number can 648 be divided to get a perfect square?
Solution: . |
Let x is the smallest number then according to the condition.
= 648 +x 8 Is a perfect square
= \,/22 x 9% x 2 <+ x

Itis divided by (2) if it becomes a perfect square.

5. The length and breadth of a rectangular swimming pool are 243m and 27m respecti Jely._. Find
the length of a square shaped swimming pool which has the same area as a rectangular swimming

pool.

Solution:

Area of Rectangular swimming pool = length x breath

- 743 x 27 = 6561m? & length of proof
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Give that - . ming pool.
Area of square shaped swimming pool = Area of rectangular SWIITTOS
= 6561m?
Length of square shaped swimming pool =
=3x3x9 =81m (sq root of 6521) |
y: Find the length of the side

ectivel
6. The base and height of a triangle are 8cm and 4.5cm resp

of a square whose area is the double of the given triangle.
Solution:
Area of triangle = x base x height

=x8x4.5=18cm?
Area of square =2 x 18 = 36¢m?
Length of side of square =

= 6cm

The length of the side of square = 6¢cm

7. The area of a square field is 617796m2. Find the length of its side.
Solution:

Area of square field = 617796m?

Length of square field = 786m (sq root of 617796)

8. A nursery owner tries to arrange 89500 plants into the shape of solid ?qua re. But.he finds
that he has 99 plants left over. Find how many plants did the owner arrange in a row. (Hint= 89500.
99 =?)

Solution:

No of plants arrange ~ =89500 - 99 = 89401

No of plants arranged in a row =299 plants: (Sq root of 89401) |
9. Which smallest number can be subtracted from 15198 to get a perfect square?

Solution: |

Let the smallest number is ‘%’ then (15198-x) should be a perfect square,

= /15198 — x

= J(123x123) + 69 —x = /(123)} + 69— x
If we subtract 69 then 15198 gets a perfect square.

10.  Find the number that gives 992.8801 after multiplying itself.
| Solution:

=\/992330' =‘/315]x3151__ (3151)° 315

= 31,51

10000
100x100 {/(100)* 100

The numberis 31.51.



| area is
: rectangle whose length is four times of its width anc
51.84cm’
f width = 2 then length =4a- = Ac Area = | x W
£ 51-84 =ax4a = =7
12.96 = &’ = 1296 =a
Rt iR 100
iy 36>.<36=a | = (36)2 =a
10x10 e
| _ (10) _
=a = a = 3.6 cm width of side

Length of rectangle =4 x 3.6 = 14 4cm




1 Answer the following questions.

(i) What is meant by the square of a number?
Answer: -

The product of 3 number with itself is called square.
(i) Define a perfect square.

Answer:

A natural number is called a perfect square, if it is a squaré ©
Which smaller number can be subtracted from 5010 5

(iii)

Answer:

2:’

Prime factorization method

(ii) Division method

| Fill in the blanf(s.

(i) ~ 4,9, 16, 25, ... are called perfect square.

Name the two methods for finding the square ro

ots of large natural num

f'any natural number.
ot a perf

ect square?

re pairéd from Right to Rigee . §
called the irrational

(i) If x = y?,theny is called the squared root of ot - ,
~ (iii) While finding the square rootby division method, the digits 3 | _ _

(iv) The number whose square root is non-terminating and non-recurring decimal is
number. ~ .

(v) \/1_2_1;‘./121:_1_1_ _

V144 par 12
M) 169 = 169 =153
100 100 10

3. Tick (v') the correct answer.

(i) ~ Which of the following is not a perfect square?

(a) (b)

(Chifs (d) | |

(ii) If the perimeter of a square shaped garden is 40m then it area is;

(a) 160m* (b) ﬁ'lOOr‘n2

(c) 100m?* (d) 1600m’

(iif) o e hige= '
. )

4

(a) 0.15 (by 1.5
() 105 (d)  0.015
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m-_ .(m,‘ 3

A Find the square root of the following.

~ AnsSwers:

(i) x

‘Solution:
() ~ sqrtl024 -sqrt(32x32)

(ii) . sqrt484= sqrt(22x22)_ 22

NG

196 =

14_>(14 o (]4)2 =1_4 g

7x7

1625

V100

225

-~ N10000

V3025

Y ()il

~

10%x10 ‘—\ (10)3 ]

25x25- |(25)° * 25 "

lelS |

[S)de 15

1225,

o

\ 100><100 \(1_6—0)

-=——=0.15
100

b2

35%35 & (35)_ 357

15 [65 . |8ss8 (%)

2= =, |—

V25 V25 - VSsiseel (8

40 2]

\JSI 81 \ 9%x9

i 10310 =\ (10)

9

55%55 /(55

TTx Jisa ({17

'r33><33.

(33)

ﬁ

12 %120

N121 \Tuzf_'\11><11 “\ir

5%135 15 il I

18x18 V182 .18

54 x 54 iy
V10x10 -\ (10)

42 x 42

=l 13S0 i/ 985 (]75)3; 4175

\,IObeOO \ (]00)2- 100

1225 -\ 35x35



5.
Solution:

(i) 36=4x 9
2x2x3x_3 =(2x2)x(3 x3)

2X2x%x3x3
S 36
(Il) = X
25 s 08

(i)  fs625 /5625
B 625 J625 _ - ,
£x§x5§§f%§3_44535x5x5x3x3

V100 100 V100 "\
J 5;§x2x2

Prove each of the following by prime fa
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ctorization'

=2x2x3x3
=36
A f
100
BT __Efz_—

= X
2X2x5%x5x2x2x5x5 \2x2x5x%5 2X2X5%5

Szxiz

5x2

\'22)(52){22_)(52 _.VZZXSZ 22)(52

St

2x5x2x5 2x5 2x5

1

]

1010

V 5x5x5x5

3=3

(iv) 5:76,1 SHT6

V144 144

576 ;%576
100 _ V100

144
100 \ﬁﬁ;
2X2x2X2x2%x2x3%3

V

2. X2 % 8X'S

2xX2x2x2x3x%x3
2X 2% XS

T 2%x5?
2402 53
v | '22 XSZ

J5x5%5%5x%

5*x 5 x 300 VORIl
'52)(52 _ \/52.:’(52' ,

24 % 2% x 285328

2x2x2x2x5x2x3x

2i?x2x2x§;§

V  2x2x%x5x5

e o Ty e
D5 D2 DRI

\

22 %52
ézx22x3z
Nl i3s3




2x2%2%3  2x2x2x3

EedO e xSk
B 2 X2 X3 2360530
2%3 2383

Ix2x2x3=2x2x2x3

%X%}(‘} -%X%x-}
. 2 o= 2

- 10201 soldie | | | . 5,
6 lers have queued up for an attack such that the number of queues is equal to the

number of the soldiers in each .
queue. Find ther
Solution: e number of queues.

Number of Soldiers
Number of queues

Il

10201 -
== =101 queues (sq root of 10201)

14 £ busmesﬁsman bought a square shaped park whose area is 50625mi. He wants to fix light
poles after the distance of each metre on its surroundings. For this he calculated the perimeter of
the park. So you know what perimeter he calculated?

Solution: _
Area of square park = 50625m?
Each side of square park === =225 m(sq root)

Perimeter of square park =4 x side =4 x 225 =900 m

8. The length and breadth of a rectangular SWimming pool in a bungalow are 125m and 45m
respectively. Find the length of another square shaped swimming pool which has the same area as a

rectangular swimming pool.

Solution:

Length = 125m, Breadth =45 m | . |
Area of rectangular swimming pool = length X breadth = 125 x 45 = 5625m*

Area of square shape = 5625
Length of square shaped swimming pool===75m

angle of 8cm height and 18cm base. Now he wants to draw a square

9. A teacher drew a tri | _ F ats |
whose area must be the twice that of the triangle. Calculate the length of each side of the square

that he has to draw.

Solution:
Height = 8cm, Base = 16 cM

' - 2
Area of triangle = x height x base = * 18 8 = 72:m \
Area of square = 2 x area of triangle =2 % 72 = 144 cm
re===12CM

Length of each side of squa
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10.  Solve: ' | I

e T ta
(i) By which smallest number can 605 be multiplied to gtEaa pe
(ii) By which smallest number can 3675 be diwded to gé f its si
(iii) The area of a square is 94.09 m?. What is the length 0 |

perfect square?
fect square?
de?

?
| - - of the squa re
(iv) The length of a side of a square is 55.5 m. What I iseshs
Solution: | . re of 55.

(i) 1f we multiply 605 by 5, we get 3025. Which is a perfect squa

(i) If we divide 3675 by 3, we get 1225. Which is a perfect square of 35.
(iii) . Area of square = 94.09 m? |
i Length of each side of square == 9.7 m
(iv) Length of each side of square = 55.5 m
~ Areaof square = 55.5 x 55.5 = 3080.25 m?

F





