2 ;% e23F F -1 (Multiplication and Division)
Operations with Square Roots-1(Multiplication
and Division)
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Numbers with square roots can be used for addition, subtraction, multiplication, and

division operations. For example: NG +3, J2 — 1, (—=2) x\/i, 1+ 2.

An expression containing square roots is known as a radical expression.

w1 237 a4 77 Radical expression

SRR

[ 2 5% e 22 ] Simplifying square roots
F a0 ® b 5 & %o B If a#0 and b is a positive integer, then

(1) axb =a<b
) Vb ia—££ 1J_

o3 RSN 3x2/2 =3x2x/2 =6x2 =6+/2 > RN TR
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Multiplication of integers and radicals: 3 x 2v/2=3 x 2 xo/2=6 xy/2=6/2. Using the
same method, we can perform operations with integers, fractions, and radicals.

E & N

Calculate the following radical.

() 3 x+2 @) -2 xV3 (3) V5 x5
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[ 254 503k ;2 i3 & ] Multiplication with radicals

Fa b 51 B0 E‘J\/aX\/B:\/axb ° IfaZOandeO,then\/gxx/BZ\/axb.

ETEE ST TR
Jaxib &7 ¢ % Jaxb
Is \/aX\/B equal to vJaxb?
(L5 2 iyt )

T :Is V3 x+/3 equal to v/3 x 3?

Because V3 X /3 = (\/§)2 =

And V3 x3 =49 =3.
So, V3x+vV3=+3x%x3
T : Let’s try V4 X /4 , and so on.

T:RFE2 4% 2V3xV5¢ 7% ¢ %25 V35
Is V3 x /5 equal tov/3 x5 (=+15) ?
Because (V3 x+5) 2= (/3 x+5) x (/3 x+/5)
= (V3x+3) x (V5 x+5)

= (V3) % (5) ?
=3x5=15

Also, (V3x5)2=y15 =15
Since V3 x V/5 and V3 x 5 are positive numbers, V3 X V5=13 X 5.
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In fact, if a>0 and 6>0, then+v/a x+/b =+Jaxb.
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Circle the equivalent expressions.

(1) V3 x 2
3x 2 V32 342 V6
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[ 42 5% g i i# 5 ] Division with radicals

» b>00 Bl Ja+ «/_———\f Ja=+
If >0 and >0, then JE— ———\/7 va

STER ST LE
T : We have learned that v/3 X V5=+/3 X 5.

How to apply this rule in division with radicals?
Is V3 ++/5 equalto V3 +5?
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Because \/§+\/§:—

B2 = (V32 _ (VB (Y3) _ V33 _3
(B+V87 = (27 = () (F) = er =+

V3=5- 2

5757 = o= ([ () -5

LTSRS EREIRESFRT ARG T IEEF )

In fact, if a > 0 and b >0, then £ = E
Jb Vb

£ ags
Circle the equivalent expressions.
(1) V3 ++2

3+2  V3x2 342 2
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Q1. Compare 2v6 and 2v7

Because /7 >+6.
(Because the square root of 7 is greater than the square root of 6.)

So, 2 X7 > 2 x+/6.
(So, 2 times the square root of 7 is greater than 2 times the square root of 6.)

247 > 2+/6.

(Therefore, 2 times the square root of 7 is greater than 2 times the square root of 6.)

Q2. Compare 3v5 and 5v3

Because

3V5=3x/5=v9x\/5=+45

(Because 3 times the square root of 5 is equal to the product of the square root of 9 and the
square root of 5 and is equal to the square root of 45.)

5v3=>5x+/3 =125x+/3 =75

(Because 5 times the square root of 3
is equal to the product of the square root of 25 and the square root of 3
is equal to the square root of 75.)

V75>+/45

(The square root of 75 is greater than the square root of 45.)

So, 5v/3>3/5.

(Therefore, 5 times the square root of 3 is greater than 3 times the square root of 5.)



Q3. Compare ? and g (3 l’tg Iz AL
(Compare the quotient of the square root of 6 and 2 and the quotient of the square root of 7
and 2.)

Because V7 >6.
(Because the square root of 7 is greater than the square root of 6.)

So, % X7 > % x V6.
(So, one-half times the square root of 7 is greater than one-half times the square root of 6.)

7Sk
2 2

(The square root of 7 divided by 2 is greater than the square root of 6 divided by 2.)

Q4. Compare ? and g

Because

1z [z [
5 =3 V5= 9X‘/§—\£

(Because the quotient of the square root of 5 and 3

is equal to one-third times the square root of 5

is equal to the square root of one over nine times the square root of 5
is equal to the square root of five over nine.)

V3_ 1 |1 |3
B tafi- [Lfi- 2

(Because the quotient of the square root of 3 and 5

is equal to one-fifth times the square root of 3

is equal to the square root of one over twenty-five times the square root of s
is equal to the square root of three over twenty-five.)

5 3
5
(So, the square root of five over nine is greater than the square root of three over twenty-
five.)

So, E>£.
3 5

(So, the qﬁotient of the square root of 5 and 3 is greater than the quotient of the square root
of 3 and 5.)
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2. Into Math Advanced?2
3. https://byjus.com/maths/radical/
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