5 Squares and Square
Roots

/We’ll cover the following key points:
- Squares
- Perfect squares or square numbers
- Properties of perfect squares

- Square roots
- To find the square root of any perfect square number by repeated subtraction

- To find the square root of any perfect square number by the prime
factorization method

- Square root of a perfect square by the long division method
- Finding the ones and tens digits of the square root
- Square root of numbers in decimal form

- To find the value of square root correct up to certain places of decimal Hi, I'm EeeBee
G J

Still curious?
Talk to me by
scanning
the QR code.

Learning Outcomes

By the end of this chapter, students will be able to:
* Understand the concept of square numbers and identify perfect squares.
* Learnandapply the properties of square numbers.
¢ (Calculate squares of numbers up to two digits mentally or using standard methods.
* |dentify square roots of perfect squares.
¢ Usethe prime factorization method to find square roots of non-perfect squares.
* Solve real-life problemsinvolving areas of squares and square roots.
* Develop problem-solving skills using patternsin squares and square roots.
* Recognize and use the relationship between squaring and taking square roots.
¢ Differentiate between perfectand non-perfect squares.
* Applyshortcut techniques like estimating square roots for quick calculations.
* Explore patterns and sequencesinvolving square numbers.
* Solve word problemsinvolving squares and square roots in various contexts.
* Understand and apply the Pythagorean Theorem using square numbers.
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Introduction

. Mom, I was solving a math problem,
and it asked me to find the square of |/
5. What does that mean? ' | The square of a number

means multiplying the
number by itself. For example,
5squaredis5x5=25

Oh, I get it now! But what about
square roots? What does that mean? ™
, i = » A square root is the opposite of squaring a number. It’s |~

the number that, when multiplied by itself, gives the
original number.For instance, the square root of 25 is 5.

——e Squares «—

When a number is multiplied by itself, we say that the number has been squared

or the product is the square of that number. In other words, if a is any number, then
2

a=axa.

Examples: 3’=3x3=9,
4>=4x4=16,
6>=6x6=36,etc.

The above examples can be expressed by saying that the square of 3 is 9, the square of 4 is 16 and the

square of 6is 36 and so on, i.e., the square of a number is that number raised to the power 2.

——e Perfect Squares of Square Numbers «—

A natural number 'a'is called a perfect square if it is the square of some natural number 'b', i.e.,a = b".

Wehave 4=2% 25=5"; 64=8"; 100=10

Thus, 4,25, 64, 100 are the perfect squares of the numbers 2, 5, 8, 10, etc.

To find out whether a given number is a perfect square or not, we write the number as a product of
its prime factors. If the number is a perfect square, its factors can be grouped in pairs such that both
the factorsin each pairare equal.

Ifanatural number a is a perfect square, then there exist a natural number such that b*=a.
9isa perfect square because there is a natural number 3 such that 3*=9.
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Geometrical Interpretation of a Perfect Square

oo
S —
i 1 O S
L4 - ° - 0 ————— °
1’=1 2°=4 3’=9

For every square number, thereisa corresponding geometrical figure of a square.

How to Check a Perfect Square ?

o Working Rules SR e .
\

. 1. Writethe number as the product of its prime factors. |
| 2. Ifthenumberisa perfect square, group the prime factors into pairs. {'
/3. Ifnot, thenumber is nota perfect square. \

Numbers between Consecutive Square Numbers
Let us see some examples of non-square numbers between two consecutive square numbers in the

—_——_— - _——

following table.

Squares of Natural Non-square Numbers between Number of Non-square

Consecutive Numbers | Consecutive Square Numbers Numbers between Conse-
cutive Square Numbers

land2;1°=1,2"=4 Between 1and4:2,3 2 =2x1

2and 3;2°=4,3"=9 Between 4 and 9:5, 6, 7, 8 4 =2x2

3and4;32=9,4’=16 Between9and 16:10,11,12,13,14, 15 6 = 2x3

M M

m’, (m + 1) 2m=2xXm

From the above table, the number of non-square numbers between the squares of two consecutive
natural numbers m and (m + 1) is equal to 2m. We can express the difference between two

consecutive square numbers m°and (m + 1)”as
{(m+1)-mt=(m+1+m)(m+1-m)=2m+1

Subtracting 1 from both the sides, we get {(m+1)"~m’} - 1=2m

Therefore, the number of non-square numbers (i.e., 2m) between two consecutive square numbers

m’and (m + 1)’is 1 less than their difference.

Examplel: Are 784 and 3,675 perfect squares? If so find the number whose

square are 784 and 3,675.
Solution: Resolving 784 into prime factors, we get

784 =2X2X2X2X7X7

Since no factor is left after grouping the factors into

doublets, 784 isa perfect square.

784
196
98
49
7

1

[~ ~[ro|ro ol




Clearly, 784 issquare of 2 x 2 x 7 =28. 5| 3675
Resolving 3,675 into prime factors, we find that 5| 735
3,675 =3x5X5X7x7 3] 147
Making pairs of equal factors, we find that 3 isleft over. 71 49
These, 3,675 is not a perfect square. 7 7

——e Properties of Perfect Squares «—— N

The squares of natural numbers obey several interesting properties. Some of them are given below.

PROPERTIES

. Anumber ending with 2, 3,7 or 8 can never be a

perfectsquare.

EXAMPLES

. Noneof32,23,57 and 68 are perfect squares.

A number ending in an odd number of zeros is

None of 10, 34,000, 4,68,00,000 are perfect

never a perfect square. squares.

3. Squares of even numbers are always even. 3. Squareof8is64. (Both8and 64 areeven.)

4. Squares of odd numbers are always odd. 4. Squareof7is49. (Both7and49areodd.)

5. Square of a natural number 7 is equal tothesum = 5. 1°=1=Sum of the first odd number.
of thefirst n odd numbers. 2°=4=1+3=Sum of the first 2 odd numbers.
In general, n’ = Sum of the first 7 odd numbers. 32-9=1+3+5=Sum of the first 3 odd

numbers, etc.

6. Forevery natural number 1, we have: 6. 33-2°=3+2=5,15-14"=15+14=29
m+1) -n"=m+1+n (n+1-n) Observe that obtained number is the sum of
= (2n+1) the given numbers.

7. Square of a proper fraction is smaller than the = - [ §j © 8.3 _9.,49.3 ,
fraction. 5 5 5 25 25 5

since (9%x5)<(25x%3).

8. The square of a natural number (otherthan1)is = g 4= 16=(3x5)+1, 5°=25=(3x8) +1
amultiple of 3 or exceedsa multiple of 3 by 1.

9. The square of a natural number (otherthan1)is = 9. 4* = 16=(4x4),
amultiple of 4 or exceeds a multiple of 4 by 1. 5 = 25=(4x6)+1,

10. Pythagorean Triplet: A triplet (a, b, c) of three

natural numbers a, b and ¢ is called a
Pythagorean triplet, if a’ + b° = ¢’. For any
natural number m, m>1(Q2m, m’ - 1,m’ + 1) isa
Pythagorean triplet.

10.

Taking m = 4, we find that (8, 15, 17) is a
Pythagorean triplet.



Example2: FindthePythagorean triplet whose smallest member is 10.

Solution: For every natural number m > 1, (2m, m’ - 1,m’ + 1) isa Pythagorean triplet.
Putting2m =10, i.e., m =5, we get the triplet (10, 24, 26).

Example3: Find the smallest number by which 504 should be multiplied to make

. 21504
itaperfectsquare. —
. . 2252
Solution: Let us find the factors of 504. 51196
504=2Xx2x2x3x3%x7 3] 63
Making pairs of the factors of 1008, we find that2and 7donothaveapair. 3| 21
If 504 is multiplied by 14, then all the factors of 504 will become T
pairsand the number so obtained will be a perfect square. 1

Therefore, the smallest number by which 504 should be multiplied to make it a
perfect square is 14.

Example4: Provethatthe following numbersare not perfect squares:
(i) 8,927 (i) 2,058 (#ii) 43,453 (iv) 52,222 (v) 260
Solution: (i) Thenumber 8,927 endsin7,soitisnotaperfectsquare.
(ii) Thenumber 2,058 endsin 8, soitisnota perfect square.
(iii)) Thenumber43,453 endsin 3,soitis nota perfect square.
(iv) Thenumber 52,222 endsin 2, soitis notaperfect square.
(v) Thenumber 260 has odd number of zeros at the end, so it is not a perfect square.
Example5: Findtheleastsquare number which isdivisibleby4,8and 12.
Solution: The LCM of4, 8 and 12 is 24.
24 istheleastnumber divisible by 4, 8 and 12. By prime factorisation, we get
24=2X2x%x2x%x3
To make ita perfect square, it must be multiplied by (2 x 3 =) 6.
i.e,24x6=144
Therefore, 144 is the smallest perfect square divisible by 4,8 and 12.
Short Method of Squaring Numbers

For large numbers, multiplication may prove to be laborious and time consuming,. In this section,
we will find the square of two or three-digit numbers quickly without actual multiplication.

We use the method for squaring a two digit number with the help of the identity; (a + b)’ = a’+ 2ab + b".

To square a two digit number ab (where a and b are the tens digit and units digit respectively), we
write a’, 2aband b’ respectively in these columns as follows:



Letustake (ab)’ = (45)".

ColumnlI ColumnII Column III
a’ 2ab b’
(4°=16) (2x4x5) (5x5)=25

Then we go through the following steps:

‘Wo'cking Rules

Step1. Underline the units digit of b° (in column I1I) and take over the tens digit of b° and add \.

to2a xb. 'l

Step 2. Underline the units digit of 2ab and b” added in column II and take over the remaining
digits of 2ab, ifany, to column I and add with a’.

Step3. Underline all the digits in column I.

The underlined digits give the required square, i.e.,
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45*=2,025
Step 1. Step 2. Step 3.

I II 11 I IT III I IT 111

a | 2a°b b? a | 2a°b b’ a | 2a°b b?

16| 40 —0@5 16| 40 —@5 16| 40 |—@5
+4| 1 9 + 44+ 2 + 4] 4+ 04 B

0| 42 20 L@Z 20| 429
: 2 2 )

- - —_——

1. Find the perfect square numbersbetween (i) 10and40 (ii) 50 and 160.
2. Using prime factorization method, find which of the following numbers are perfect squares.
49; 121; 332; 729; 1575; 576; 1,225; 1,000; 1,428
3. Which of the following numbers are not perfect squares?
121; 81; 55; 144; 217; 69; 3,200; 1,600; 4,000; 8,100
4. Which of the following numbers square would end with digit 1?
1; 775 82; 123; 109; 161
5. Which of the following perfect squares are squares of even numbers?
576; 484; 169; 1,296; 676; 900; 625; 1,331
6. Which of the following perfect squares are squares of odd numbers?

729; 225; 196; 121; 289; 49; 1,089; 784; 1,600; 1,936



7. Find the square of the following numbers:

(i) % (i) % ) ;07(1) (iv) 1.15 (v) 12.1

8. Find the smallest number by which each of the given number:

(i) ismultiplied so that productisa perfect square.

(a) 512 (b) 1,323
(i) isdivided so that the resultis a perfect square.
(@) 1,575 (b) 6,912
9. Fillin the missing numbers in the following patterns:
(i) 7" = 49 (ii) Expressthe followingas sum of
67" = 4,489 squares of two numbers.
667" = v (@) 25 = e v
6,667" = oorveeens (b) 13" = .. S S
66,667 = ..o (c) 41" = .. S S
(d) 26" = .. S

(ii) ’+2°+2° = 3°

£ +5 4. .. 2 = 21°
6 + e, ‘142" = 43
10. Evaluate.
(i) (15)*-(14)’ (ii) (34)° - (33)’ (ii))  (732)°=(731)* (iv) (112)*-(111)°

(v) (2,115)°-(2,114)° (vi) (1,002)*-(1,001)*

11. Find the Pythagorean triplets, one of whose members is:

(i) 24 (i) 99 (iii) 82 (iv) 14
12. Find the square of the following numbers using square method:

(i) 12 (ii) 25 (iii) 37 (iv) 43

(v) 54 (vi) 98

Skills covered: Evaluation skills, analytical skills, problem solving skills, numeracy skills
—e Square Roots «—

If a = b’, then it can be read as a is square of b. If we take the reverse direction -

form the square of a number to the number itself, we call b is a square root of a. In

other words, the square root of a given number 7 is that natural number which
when multiplied by itself gives n as the product.

Thus, square root of 9is3,since9=3". Watch Remedial
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Since, 3’ = (-3)" = 9. Therefore, both 3 and -3 are the square roots of 9. Similarly, other square
numbers also have two square roots, i.e., one positive and the other negative. The positive square

root of anumberisalso called principal square root.
Through out the book, we will consider only the positive square root.
Thesymboly/ 'stands for the positive square root. Thus, /4 = 2. Itis not correct to write /4 =-2.

If a is a perfect square, then its square root is an integer. Otherwise, a does not have an integral
square root. Throughout this section, square stands for perfect square and square root means
integral square root.

Remark - We take +/36 =6 and not +/36= £ 6.
First ten perfect squares and their square roots are given below:

PerfectSquare(n) SquareRoot(Jn ) PerfectSquare(n) SquareRoot(Vn)

1 V=1 36 J36 =6
1 Vi =2 49 Va9 =7
9 V9 = 3 64 J64 =8
16 V16 = 4 81 V81 =9
25 V25 =5 100 100 = 10
Observe that:
(i) 9,49 and 81 are odd numbers. Their square roots 3, 7 and 9 respectively are also odd
numbers.

(i) 16,64 and 100 are even numbers. Their square roots 4, 8 and 10 respectively are also even

numbers.

16 4 p?
(iii) 5§ isarationalnumber. Itssquareroot 5 isalsoarational number. Symbolically, % =L

q
(iv) 0.021isadecimal number. Its square root0.014 isalso a decimal number.

To Find the Square Root of any Perfect Square Number
by Repeated Subtraction
We know that the sum of first  odd numbers is 1”.
ie, 1+3+5..+2n-1)=n"
To find the square root of any number, we subtract from it the odd numbers 1, 3, 5, ..., successively. If
the given number is a perfect square, we will get zero at some stages.
The number of times we have to perform subtraction to arrive at zero gives the square root of the given

number.



This is the simplest method for finding the square root of a perfect square.

Example6: Findthesquarerootsof121and 169 by the method of repeated subtraction.

(1) 121-1 = 120 120-3 = 117
117-5 = 112 112-7 = 105
105-9 = 96 96-11 = 85
85-13 = 72 72-15 = 57
57-17 = 40 40-19 = 21
21-21 =0

Thus, total number of subtractionis 11.

Therefore, v/121 = 11.

(i) 169-1 = 168 168-3 = 165
165-5 = 160 160-7 = 153
153-9 = 144 144-11 = 133

133-13 = 120 120-15 = 105
105-17 = 88 88-19 = 69
69-21 = 48 48-23 = 25
25-25 =0

Thus, total number of subtraction is 13. Therefore, /169 = 13.

Remark: For any two perfect squares m and n, we have

(i) Vmn =Jm x/n (if) \/%:%(n;m)

To Find the Square Root of a Perfect Square
By the Prime Factorization Method

—_———— — - —

54 Working cRules
:' Step 1. Find the prime factors of the given number.
|

| Step 2. Make pairs of similar factors.

| Step 3. Choose one factor from each pair and find their product.

~

. —_——

_—— e —_— . =



Example7:

Solution:

Example 8:

Solution:

Find the squarerootof 1,764. 2 1764
2| 882
By prime factorization method, we get 3| 441
1764 = 2x2x3x3x7x7 3| 147
= 2"'x3'x7’ 71 49
S 1764 = 2x3x7=42. 7——j

Find the smallest number by which 1,125 should be multiplied so as to get a
perfectsquare. Also, find the square root of the square number so obtained.
Prime factorization of 1,125=3x3x5x5x%x5

Here, we find that the prime factor 5 does not occur in a pair.
If we multiply 1125 by 5, then

LI25X5=3X3X5X5X5x%X5 2 1125
Now;, each prime factor occursin a pair.

Therefore, 1,125 x5, i.e., 5,625 isa perfect square.
Thus, the required smallest number = 5.

Also, /5625 =3x5%x5=75.

I el Sl g
\O

Example9: Find thevalueof: 1

Solution:

Example 10:

8,9 and 10.
Solution:

(i) 147 %243 (ii) ~/980 = 1620

(i) ~147 X243 =,147x243
= \/3><7><7><3><3><3><3><3 =3x3%x3%x7 =189
V980

V1620
. 980__J 2X2XHXTXT

(i) V980 + 1620 = t

V1620 \2X2X5x3x3x3%3

— TXT :_’7 :z
TY8x3x3x3 3x3 9

Find the least. square number which is exactly divisible by each of the numbers

The least square number divisible by each one 0of 8,9 and 10 is
their LCM.

LCMof8,9and 10= 2x2x2x3x3x5=360

Prime factorization of 360 =2x2x3x3x2x5

-

-

So, we need to make pairs of 2 and 5 to make perfect square.
.. 360 should be multiplied by 2 x 5.
Hence, the required square number is 360 x 10 = 3,600.

| W | W DD
— = = = N s 0o

r—Av—*wv\O\O\O\O
U | Ul | U1 N



1. Find the square roots of the following numbers by prime factorization method :

(i) 256 (ii) 900 (iii) 6,561 (iv) 41,616
(v) 8,281 (vi) 5,929 (vii) 8,464 (viii) 10,000
2. Find the square root of the following :
n 676 =y 961 oy 64 )1 296
i) 29 if) 2~ i) e g P
) 625 () 25 () 169 ( )19,604
(v) 31.36 (vi) 0.0225 (vii) 0.000049

3. Find the smallest number by which 3,528 must be multiplied so that the product becomes a
perfect square.

4. By which smallest number should 3,528, 1,152 and 7,776 be divided so that the resulting
number is a perfect square? Find the square root of the perfect square so obtained.
(Hint: Divide by the number which is nota pair in the prime factorization.)

5. Find the least square divisible by each one of the digits of the following :
(i) 4,5and 8 (ii) 16,15and 20 (iii) 16,18and 45

6. Find the smallest number by which 9,126 must be multiplied so that it becomes a perfect
square. Also, find the square root of the perfect square so obtained.

7. In a garden there are as many trees in a row as there are number of rows in the garden. If
there are 1,024 trees in they garden, find the number of trees in a row.

8. Find the smallest number by which 4,860 must be divided so that it becomes a perfect square.
Also, find the square root of the perfect square so obtained.

Skills covered: Evaluation skills, analytical skills, problem solving skills, numeracy skills

——e Square Root of a Perfect Square by the Long Division Method «——

Finding square roots by the prime factorization method is efficient only when the number has small
prime factors. For large and complex numbers, it becomes difficult and time consuming to obtain

prime factors. To overcome this difficulty, we use an alternative method called the 'Long Division
Method'.

*‘x.FWo'c/(ing Rules

— e — —_— e e e e e e - -

\
Step 1. Divide the given number into pairs of two digits starting with the digit at the ones place. |

Each pair and the remaining one digit (if any) is called a period. |

Step 2. Choose of a whole number whose square is equal to or just less than the first period. |

This number will become the divisor and the quotient. :

Step 3. Write the product of the divisor and the quotient in the first period below the given !

period. Subtract and bring down the next period to the right of the remainder. This
becomes the new dividend.

e = —



———————————————————————————————————————————————————— .
/ Step4. Now, the new divisor is obtained by taking two times the quotient and annexing a \\

'\ suitable digit which is also taken as the next digit of the quotient, chosen in such a way |

1 that the product of the new divisor and this digit is equal to or just less than the new y

; dividend. {
lI Step 5. Repeat steps 2, 3 and 4 till all the periods have taken up. Now, the quotient so obtained is ',
. the required square root of the given number. y

Example11: Findthesquarerootof49,37,284 and 6,43,204.

Solution: Making periods and using division method, we have
22 22
- 1. 1In 49,37,284, we pair the digits
214937284 . . .
80 2 from the right end till 4 is left.
! g 330 We find a number wh
3162 3204 e find a number whose square
4293 64 is equal to or less than 4 and
84 Te02| 3204 write its square root, divisor and
442 9 72 quotient.
3204
8 84 5 2. In 6,43,204, at the second
4442 88 84 division step, 1602 is greater
88 84 than 32, so we bring down 04
0 and placed 0 at both dividend

and quotient.

m Thus, v4937284=2,222 and /643204 =802

A quicker way to determine the number of digits in the square root of a square number is to place a
bar over every pair of digits starting from the units digit. If the number of digits in the given
number is odd, then the leftmost single digit too has a bar. The number of bars is the number of
digits in the square root of given number.

For example, if n=441then +/n has two digits as there are two barsin 4 41.

Example12: What least number should be subtracted from 2,361, so that the resulting
number becomes a perfect square ?

Solution:  Letustrytofind the squarerootof2,361.

4 8
4| 2361 This shows that (48)” is less than 2,361 by 57. So, 57
16 must be subtracted from 2,361 to geta perfect square.
88 761 :. Therequired least numberis 57.
704
57

L



Example 13: Whatleast number mustbe added to 6,710 to make the sum a perfect square?
Solution: Letus find the square root 0of 6,710.

81

8| 6710

| 64

161 310

161
149

From the solution, it is clear that 6,710 is greater than (81)*
butless than (82)°.

Thus, the required number tobeadded
= (82)°-6710
= 6724-6710 = 14.

Example 14: Find the greatest 6-digit number whichisa perfect square. 999
Solution: The greatest 6-digit number is 9,99,999. Now we try 9999999
to find whether 9,99,999 is a perfect square. 81
We get remainder 1,998 showing that9,99,999 is not a perfect square. 189 | 1899
1701
Subtracting 1,998 from 9,99,999 we can make it a perfect square.
1989| 19899
We get 999999 — 1998 =9,98,001.
17901
1998

——e Finding the Ones and Tens Digits of the Square Root «—

We find the ones and tens digits of the square root of a given number and then the actual square root.

s Working Rules Bt e P

Step 1. Guess the possible units digits of the square root of the given number.

Step 2. Find the greatest number whose square is equal to or less than the number obtained

after striking off the ones and tens digits of the given number. This is the tens digit of
the squared number.

Step 3. After combining the ones and tens digits, there are two possible numbers as the
square root. Square one of them to get the right answer.

C— e ——_— -

_—— e — — e e e — —



Example 15: Find the square root of 256.

Solution: Step 1. The ones digit of the square root maybe 4 or 6.

Step 2. Deleting the ones and tens digits of 256, we are left with the number 2. The
tens digit of the square root of 256 is 2. (The largest square <2 is 1.)

Step 3. Thesquare root of 256 is probably 14 or 16. By multiplying, we confirm that
V256 =16.

Example 16 : Find the square root of 5625.

Solution : Step 1. Ones digit =5

Step 2. Tens digit = 7 [Striking off 2 and 5 from 5,625, we are left with 56, and 7
is the number whose square 49 < 56.]

Step 3. The square root of 5,625 is 75.
V5625 =75

1. Usingthe division method, find the square root of the following numbers :
(i) 841 (i1) 4,624 (iii) 1,024 (iv) 8,649
(v) 7,921 (vi) 15,129 (vii) 55,225 (viii) 9,74,169
2. Find the least number which must be subtracted from the following to make them a perfect
square:
(1) 1,989 (i) 1,19,766 (iii) 6,249 (iv) 1,525 (v) 2,73,682
3. Find the least number which must be added to the following to make them a perfect square:
(i) 6,708 (ii) 45,15,600 (iii) 7,912 (iv) 3,90,615
4. Find the missing digitin 1,102* so that the number becomes a perfect square.
5. The area of a square field is 7,20,801 m’. A man cycles along its boundary at 18 km/hr. In how

10.

much time will he return to the starting point?

. Find the greatest number of 4 and 5 digits which is a perfect square. Find also the square root of

these numbers.

. Find the least numbers of 4 and 5 digits which are perfect squares. Also find the square root of

these numbers.

. Find the square root of the following by finding the ones and the tens digits :

(i) 121 (ii) 625 (iii) 841 (iv) 676

1525 students are to be arranged in rows to form a square. Find the number of students in each
row and the number that are left out.

The area of a square field is 4,761 m’. A rectangular field whose length is five times its breadth
had its perimeter equal that of a square field. Find the area of a rectangular field.

Skills covered: Evaluation skills, analytical skills, problem solving skills, numeracy skills

®



Critical Thinking

HOTS (Higher Order Thinking Skills)
1. F

tind the square root of the perfect square so obtained.

the square root of the perfect square so obtained.

inthe gardenis 7,921, find the number of rows of trees.

ind the smallest number by which 4,410 must be multiplied to make it a perfect square. Also )
2. Find the smallest number by which 5,776 must be divided to make it a perfect square. Also find

3. A garden has many trees in each row as there are rows in the garden. If the total number of trees

——e Square Root of Numbers in Decimal Form «—

In order to find the square root of a number in decimal form, we take the
following steps.

g Working Rules R e .

Step 1. Consider the decimal number is made of 2 parts: integral and decimal part.

Step 2. Placebarson the periods asusual in the integral part.

Step 3. Make the number of decimal places even by affixing single or more number of zeros at

the end.

place.

Step 5. Start finding square root by the long division method and place the decimal point in

the square root as soon as the integral part is exhausted.
Step 6. Complete the processas usual.

-~

Example 17 : Find the square root of 0.0 24025.

Solution: In the given number, the number of decimal places is already
even. So, mark off periods and find the square root as shown
alongside:

. 40.024025 = 0.155.

Example 18: Find the squareroot of 12.4609.

Solution: In the given number, the number of decimal places is already
even. So, mark off the periods and proceed as follows to find
the square root.

. J12.4609 = 3.53.

©

|
|
|
:
|
|
| Step4. Similarly mark off the periods in the decimal part beginning with the first decimal
|
|
[
\

Watch Remedial

-

_—— e e —_— . e e — —

0.155
10 .024025
1
25 140
125
305 15 25
15 25
0
3.53
312.4609
9
65| 3 46
325
703 | 2109
2109
0
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Certain Places of Decimal

Rule: If the square root is required correct up to two places of decimal, we find it up to 3 places of

decimal and then round it off up to two places of decimal.

Similarly, if the square root is required correct up to two places of decimal, we find it up to 4
places of decimal and then round it off up to three places of decimal, and so on.

Example 19: Findthesquarerootof2 correctto two places of decimal.

Solution: Since we have to find the square root of 2 correct to two
places of decimal, we shall first find the square root of
2 up to three places of decimal. For this purpose, we affix
6 zeros to the right of the decimal point. So, we write 2 as
2.000000.

Now, mark off periods and start finding square root as
shown below:

V2 = 1.414 up to three places of decimal.
Hence, /2 = 1.41.

——e Estimating Square Root «—

Consider the following situations :

1. Rahulhasasquare field of area 150 m’. He wants to know whether the field is of side 12 m each or

not.

2. If we want to find the square root of 250, we first estimate that the square of which number

approximates to 250.
We know that 100 < 250 <400 and v100 = 10and +/400=20.
So,10< /250 <20
But still we are not very close to the square number.
Weknow that, 15°=225and 16° = 256.
Therefore, 15 < /250 < 16 and 256 is much closer to 250 than 225.
So, /250 isapproximately 16.
Example 20: Find the square root of 238 to the nearest integer.

Solution: 15°=225and 16° =256
Since, 225« 238 <256
15<+/238< 16

But 238 iscloser to 225 than 256,
So, /238 isapproximately 15.

©

To Find the Value of Square Root Correct up to

——

1.4 1 4
1/2.00 00 00
1
2411 00
96
281 4 00
2 81
2824/ 1 19 00
1 12 96
6 04



Estimating Square Roots

x Jx x Jx x Jx

1 1.000 33 5.745 64 8.000
2 1.414 34 5.831 65 8.062
3 1.732 35 5916 66 8.124
4 2.000 36 6.000 67 8.185
5 2.236 37 6.083 68 8.246
6 2.449 38 6.164 69 8.307
7 2.646 39 6.245 70 8.367
8 2.828 40 6.325 71 8.426
9 3.000 41 6.403 72 8.485
10 3.162 42 6.481 73 8.544
11 3.317 43 6.557 74 8.602
12 3.464 44 6.633 75 8.660
13 3.606 45 6.708 76 8.718
14 3.742 46 6.782 77 8.775
15 3.873 47 6.855 78 8.832
16 4.000 48 6.928 79 8.888
17 4.123 49 7.000 80 8.944
18 4.243 50 7.071 81 9.000
19 4.359 51 7.141 82 9.055
20 4.472 52 7.211 83 9.110
21 4.583 53 7.280 84 9.165
22 4.690 54 7.384 85 9.220
23 4.796 55 7.416 86 9.274
24 4.899 56 7.483 87 9.327
25 5.000 57 7.550 88 9.381
26 5099 58 7.616 89 9.434
27 5.196 59 7.681 90 9.487
28 5.292 60 7.746 91 9.539
29 5.385 61 7.810 92 9.592
30 5.477 62 7.874 93 9.644
31 5.568 63 7.937 94 9.695
32 5.657



1. Find the value of each of the following:

(i) +0.9025 (i) 12.25 (iii) /2.56 (iv) /0.002304
() 370881 (vi) Jieomaal  (viD) 729 (viii) /0.00053361
2. Find the square roots of the following numbers correct up to two places of decimal:
(i) 3 (i) 7 (iii) 20 (iv) 23.1
3. Find the value of each of the following correct up to three places of decimal:
(i) V8 (i) \473.56 (iii) /0.000001 (iv)  Jo.675

A decimal fraction is multiplied by itself. If the product is 51.84, find the fraction.
The area of a square paper is 331.24 cm’. Find the length of boundary to be drawn.
Thearea of a square field is 1 m”. Find the length of one side of the field.

A decimal fraction is multiplied by itself. If the product is 61.7796, find the fraction.

L

Estimate the value of the following to the nearest whole numbers:

(i) 97 (ii) /520 (iii) /1,100 (iv) /6,800

Skills covered: Evaluation skills, analytical skills, problem solving skills, numeracy skills

. ) Revigion Exercise
1. Tick (v') the correct option:

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

(a) 4 () 81 ) (© 163 ()@ 225

(ii) The square of which of the following would be even number?

(a) 131 [ Jw) 7779 ) 1057 [ )(d 2826

(iii) What will be the "unit's digit' in the square of 1234?

(a) 2 [ Jw s ) © s )@ 9

(iv) The square of 345 is :

J
J
J
(@)119205 [ J(b) 119025 [ ] (o) 191025 [ J(d) 191205 [ ]
J
J

(v) What will be the value of 'x" in Pythagorean triplet (6, 8, x)?

(a) 5 w7 ) © 10 _ J@ 1

(vi) Which is the greatest 4 digit perfect square?

(@9801 [ J(b) 9800 ) © 9960 [ )(d) 9999
2. Which least number should be subtracted from 629 to make it a
perfect square? :

3. Find the smallest 4-digit number which is a perfect square :

4. Find the greatest 5-digit number which is a perfect square : Gap Analyzer™

Take a Test
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 Mental Maths

1. What least number must be subtracted from 984 to
make it a perfect square?

2. What least number must be added to 6,072 to make ita
perfectsquare?

3. Inan auditorium (1482 + x) chairs are placed such that
the number of rows is equal to the number columns.
Find theleast value of x.

Experiential Learning

Scan to Create
Your Own
Learning Path

\ 4

In each of the following questions, an Assertion (A) and a corresponding Reason (R)

supportingitis given.

Study both the statements and state which of the following is correct.

(a) Both A and Rare trueand Ris the correct explanation of A.

(b) Both A and Rare true but Ris not the correct explanation of A.

(¢) AistruebutRisfalse.
(d) AisfalsebutRistrue.

1.

Assertion (A) : The square of a number is that number raised to the power 2.
Reason (R) : A natural number is called a perfect square, if it is square of a
number.

Assertion (A):2°=4,8°=64,12°=144, 14°=196, etc.

Reason (R) : Squares of even numbers are always even.

Assertion (A) : A number ending in an odd number of zeroes is never a
perfect square.

Reason (R) : The square root of 19491s 43 .

Assertion (A): If we divide 252 by 7, the quotient is also a perfect square.
Reason (R) :

positive number.

The square of a positive or negative number is always a

Assertion (A) : The square root of 6% 1s 3%.
Reason (R) : The greatest perfect square of six-digit number is 198001.

&
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Square Roots:
Make a group of five students distribute colour sheet to each student.
Ask one student to write the number 81.

Now teacher explain the step to perform square root of a natural number. Ask another student to
resolve the 81 into its prime factor on blue sheet.

Then student show the sheet

81=3x3x3x%x3

Askanother student to make pairs of same factors with the help of red sketch.
Askanother student to write the product of prime factors choosing one out of each pair.
Then studentanswer

3x3=9

Teacher can explain the class that square root of 81 is 9.

Similarly, ask another eight student to calculate square root by same steps of number 525.

To make teaching-learning process a success, teacher will make sure that almost all students in the

J

class will participate in this activity.

Skills covered: Creativity, Observation, Critical Thinking, Logical Reasoning, Reflective Thinking

Thinking Skills N

1. The area of a square is 3 times the area of another square. If the side length of the smaller square is 5 cm,

whatis the sidelength of the larger square?

2. The height of a triangle is equal to the side length of a square. The area of the triangle is half the area of the
square. If the area of the square is 81 cm?, what is the height of the triangle?

3. Consider a sequence of numbers where each number is the square of a natural number. The sequence
starts as follows: 1,4, 9, 16, 25, 36...

Based on this information answer the following questions:
1. Find the 15th number in this sequence.

2. The 10th number in this sequence is subtracted from the 20th number in the sequence. What is the

K result? J

Skills covered: Creativity, Observation, Critical Thinking, Logical Reasoning, Reflective Thinking




Competency based Questions N

A ladder is leaning against a wall. The foot of the ladder is 6 meters away from the base of the wall
(shown in the picture), and the ladder reaches a height of 8 meters on the wall. The ladder forms a

right-angled triangle with the ground and the wall. Calculate the length of the ladder and select the

correctoption.
A) 6 meters

B) 8 meters

C) 10 meters
D) 12 meters

6 meters

(N J

Skills covered: Interpersonal skills, Observation, Application and Decision making skills

Case Study ~

A local garden project was underway, where several rectangular plots were being designed. Each

plot had to have the same area, but the gardeners wanted the area to be a perfect square number.
They decided to design a plot with an area of 144 square meters shown in the picture. The design was

meant to showcase the relationship between square numbers and square roots.

The students in the math club were given the following

tasks:

1. Calculate the side length of a square plot whose area is
144 square meters.

2. Is the side length of the garden plot a perfect square?

Explain your reason.

144 square meters

3. The gardener found that the area of a neighboring plot is

196 square meters. What is the side length of this plot, and is the area a perfect square?

Skills covered: Research, Logical Reasoning, Problem-Solving, Practical Application
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