11. [Square roots]

Skill 11.1 Calculating square roots of perfect squares.

e Estimate which number, multiplied by itself, produces the number under the square root sign.

e Check your estimation by multiplying your guess by itself.
Hint: Calculating the square root is the opposite to squaring.

Q. V400 =

A. 400 =
=20 x 20
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Skill 11.2 Calculating square roots of perfect squares in fraction form. EF.I

If the number is a mixed number, convert it to an improper fraction first.
Estimate which number multiplied by itself produces the numerator.
Estimate which number multiplied by itself produces the denominator.
Check your estimation by multiplying your guess by itself.

Hint: Calculating the square root is the opposite to squaring.

4 4
Q. 55= A. ‘/5— =
9
5% 9+4 Change the mixed number
A / to an improper fraction

149 49 7 X7 Find the square root of the
- ? - 9 \/m numerator and the denominator,
7 1
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3 3
1 1 4
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1 17 1
' ‘/20— = k) 41— = ) 3=
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Skill 11.3

e Find the square root.

(see skill 11.1, page 119)

e Consider the position of the decimal point.

Calculating square roots of perfect squares in decimal form.

Q. +0.04 =

A. V0.04 =
=+40.2%x0.2
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Skill 11.4 Multiplying integers with square roots of perfect squares.

e Find the square root. (see skill 1.1, page 119)
e  Multiply the whole numbers.

Q. 3V81= A 3W8i=
=3xV9%x9

=3x9
=27
a) 2464 = b) 449 = ¢) Wio=
=2XNEXs S S
=2x8 =16 = = = =
d) 2v49= e) 425= f) 2144 =

g) 6100 = h) 7436 = i) 4od =

i) 24169 = k) 24/900 = ) sV121=
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Skill 11.5 Multiplying square roots of perfect squares. B

° Find the square roots. (see skill 11.1, page 119)
e Multiply the whole numbers. \/5 >< \/5 _ /9 <9 =9

The square root of any number
multiplied by itself
equals the number

Q. 2\/5><\/4—= A. 2\/E><\/4—=

=2X%x49
=98

a) V36x36= 36 b) V7x7= c) V25x+25=

d) V81xv25= e) V16x~9= f) 49 x o4 =

=9x5 -| 45 - - - =

) V121x3V9 = h) 316 x+/100 = i) 36 x4v25=

) Vox2v49 = k) 144 x4v/4 = ) 2436 x5 =
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Skill 11.6 Dividing square roots of perfect squares. B

e Find the square roots.

(see skill 11.1, page 119) - ; ;
e Divide the whole numbers. edsl.‘l’,:.‘;;: ;;",tt;,f:qyu";',‘s"; er
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a) o4 =116 = b) V100 ++25= ) 36+o=

d) /900 + /36 = e) V144 /4= ) 196 ++/49 =

400 144 900
V400 _ h) Y194 _ N
9) Jic ) % i) 725
i) 8Vas2d4= k) 44100+ 225 = ) 44900 + 29 =
=(@8x2)+(2x2) T T
=16+4 . = = e T = e T
) Ao ny 24400 o 25 _
Jo Ja Jo
2 i i
J25 Y T 24
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Skill 11.7 Adding and subtracting square roots of perfect squares.

e Find the square roots. (see skill 11.1, page 119)
e Add or subtract the whole numbers.
Hint: Square roots that are not alike cannot be added or subtracted.

V16 +4/4 %16+ 4 V16 -4 =[16-4
442 %420 4-2212

Q. V25 ++25++425 425 =100 A. 254325425 +/25 =+ 100
True or false? 54545+5=10
20=10
False

a) J64 —fo = b) J100 ++/36 = c) V25 ++/49 =

d) 196 —+/49 = e) 144 —J64 = f) 81++/121=

o) i35 h) Vaiva=o i) Vo4 +36 =100

True or false? True or false? True or false?

) Ves—\2s=1o ) 10036 =64 ) V9 +49 439 +0 =136

True or false? True or false? True or false?
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Skill 11.8 Estimating square roots.

e Find the perfect squares greater than (>) and less than (<) the number.

Q. Between which two consecutive
whole numbers does \/g lie?

A.

4<8<9
V1 <8 <9
&
Ji=2 G oW v

o3 s s &
2<48<3

The answer is 2 & 3

Between which two consecutive
whole numbers does V72 lie?

b)

Joa=8 Jsi=9

8 &9

Between which two consecutive
whole numbers does \/g lie?

d)

Between which two consecutive
whole numbers does V34 lie?

f)

Between which two consecutive
whole numbers does V80 lie?

g)

h)

i) Between which two consecutive
whole numbers does V99 lie?

)
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Between which two consecutive
whole numbers does V10 lie?

Between which two consecutive
whole numbers does V60 lie?

Between which two consecutive
whole numbers does V24 lie?

Between which two consecutive
whole numbers does V145 lie?

Between which two consecutive
whole numbers does 138 lie?

&
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Skill 11.9 Multiplying radicals.

Multiply the results.

Multiply the whole numbers outside the square roots.
Multiply the whole numbers inside the square roots.
Find the square root of the perfect square.

Jaxb=+/axb and m\/gxn\/a=mn\/a

\/EX\/§=M=8

The square root of any number
multiplied by itself
equals the number

Q. 42 x+32 =

A. 4\/3><\/3—:

= 4N2X32
= 464
=4x8
=32

a) 4V5x5V5=

=4xX5x\NIx5

) 23x\27=
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c) 2v2x52=

fy 4 6><3\/_=

i) \/EXS\/1—=

) V24 x2v6 =
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Skill 11.10  Dividing radicals.

e Divide the whole numbers outside the square roots.
e Divide the whole numbers inside the square roots. J8 /8 =8+-8=+1=1
e Find the square root of the perfect square.
e  Multiply the results.
The square root of any number
\/; a m\/E m pP divided by itself
— == and =—X, |— equals |
Jb b nJg n \a
1054 10354
Q- = A_ =
sv6 V6
10 |54
= — X B —
5 6
=2X JE
=2x3=6
a) 18=+2= b) 6v13+24/13 = c) V8=+2=
=I8+2 = =

=2x6 =] 12 T = T =
g P h) @: i) 2_*/&:
23 2 J3

L 9Vs0 _ g S5 _
D 35 k) 743 ) 25
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Skill 11.11

Simplifying radicals to simplest form.

Find two factors of the whole number, one of which must be a perfect square.
Write the radical as a product of two radicals.
Find the square root of the perfect square.
Leave the second radical unchanged.

Q. Simplify V500

A. 500
=~100x 35
= J100 x5

= 10\5

a) Simplify V45

j) Simplify /300
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b) Simplify \/g
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c) Simplify \/ﬁ

f) Simplify V75

i) Simplify V63

I) Simplify 108
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Skill 11.12  Adding and subtracting radicals.

e Add and subtract only terms that contain the same radicals.
fint
J8++/8=28 V8++/5%4/13

e  Where necessary, simplify the radical. (see skill 11.11, page 129)

Q. 3W32-+s50= A. W32-50=
= 316x2-~[25%x 2
=3><\/B><«/§—\/E><\/§
= 12V2-52

- 72

a) sV13+413= 6\/@ b) 46 +3V6 = c) W2-32=

d) +s&3= e) 45+75= ) 15v7-7/7=

g) 250 - /18 = h) J8++2 = i) V2 +5418 =
= 225%2-+Jox 2 _ _

) V125-+a5= k) 27 +512 = ) V8+2418=
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Skill 11.13

e Use rules for the multiplication and division of radicals.

e  Where necessary, simplify the radical.

Hint: When multiplying and dividing radicals the same
rules apply as for normal numbers.

Simplifying expressions with radicals.

(see skills 11.9, page 127 and 11.10, page 128)
(see skill 11.11, page 129)

Jaxyb=+Jaxb éz\/_i

Jb

V14 x 6
V7

Q. Evaluate

Jiixds
s

A

~
N
j‘
(=

\Fﬁ
_ [or

a) Evaluate
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V14 x+2

c) Evaluate T =
7
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