4-3 Simplifying Radical Expressions

Simplify each expression.
1. V24
SOLUTION:
@= y2-2-2-3  Prime factorization of 24
= 1,1'22 +2-3 Group factors

= /2_2 ﬁ ﬁ Product Property of Square Roots

:Z-ﬁ-ﬁ Simplify.

= ZJE Product Property.

2. 316

SOLUTION:

3&: 3y¢2-2.2-2 Prime factorization of 16

[

Fenn
. I/Z_2 . JZ_E Product Property
2.2

Siump lify.
2 Siump lify.

Il
"]

Group factors.

Il
V%]

Il
[l ¥]

() |

3. 2.2

SOLUTION:

ZU"Z_= 2y5-5 Prime factorization of 25.

. 2@ Group factors.
=2-5 Simplify,
=10 Simplify.

4. \10-14

SOLUTION:

m- F= ﬁ ‘G ﬁ ﬁ Prime factorization of 10 and 14.

= E ﬁ ﬁ Product Property

= 25 Simplify.

5.43:418

SOLUTION:

V3-8 =|/3-y3-3-2 Prime factorizaiton of 18,
=\3-y3%-2  Group factors.
=\3-y3%-yf2 Product Property
= SU"E Simp lify.
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6. 3J10-410

SOLUTION:

3yl1o-4 10=3-4-m-m Associative Property
=3-4-y1 0 Product Property
=3-4-10 Simplify.
=120 Simplify.

. J60x7y’

SOLUTION:

|j60;c4y7 = |ﬂ22 +3.5.5% -y7 Prime factorization of 60.
= ‘/272 pﬁ ﬁ v/xT- VIF- nf; Product Property
:2-ﬁ-ﬁ-x2-y3-ﬁ Simphify

:ZJCZy3 15y Sumplify

. 1}33!]‘?'1;):!'5

SOLUTION:

v'z'sanapzrs = y“23 -1 1-1123-;:'2 o Factor 88
:Eﬁﬁﬁﬁﬁpﬁﬁﬁ Product Property
=22 \TT il fo - ) 02T Simplify

= Zm\p\i'z 22mr Simplify

CA99ab’c’

SOLUTION:

Vooap’c? = 3% 110007 Factor 99,
=37 11 Ja-yfb? B yfc? Product Property
=3-ﬂ-ﬁ-b2-ﬁ-\c\ Simp lify

= 3%k Tb Simplify
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4-3 Simplifying Radical Expressions

10. MULTIPLE CHOICE Which expression is

. 45
equivalent to V[ o ?

s\3

A

D

-2

SOLUTION:
J% = ‘/E Quotient Property

10

_ /o

Multiply by

EE

EEEE

= Simplify

| <

o
n
[
n

=—————  Factor 10 and 45.

=}

B
M
MM
=

=V P poduet Property

=}

w
&
=

= Simphify

w
N1

Bimplify

=0
The correct choice is D.

Simplify each expression.
3

3+ u’g
SOLUTION:

11.

3

3 _ 2
345 3445 3-

3(3—y5
=G ﬂ (@ —b)a+b)=a’ —b°
o[
9—3ys
= j‘ﬁr Sunplify.
9—3ys
= 4}‘[_ Simnplify
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)
to rationalize the denominator.

V"E Multiply by conjugate 3 — ‘Fﬁ

12

13.

14.

15

_3
2-/6

SOLUTION:
s jﬁ = 2—5'[% . 21 :E Multiply by the conjugate of 2 4 ﬁ
_aiE) @-bla+b)=a’ —b’
2t et
10456
% Sump hify.
= 10 tsﬁ Simplify
2
1-+/10
SOLUTION:

2 2 1o
1o 110 1+10
2(1+10)
- 107
242410

T1-10

_ 24310
-t

1
4+12

SOLUTION:
4-y12

R S
a1z 4+ 4-y12
_1fa—yiz)

47— y12?
4—1z
1612
a—y2%.3
4

{7
- 4
4-33

4

23

2

<}
6-/7
SOLUTION:

4 4 _6+ﬁ
6—y7  6—yT 64T
_4(s+m
_762—/77
_24+4ﬁ
o367
_24+4ﬁ
- 29

Multiply by conjugate 1+ ﬁ
a—bia+bi=a’ —b°

Sunplify.

Sunplify

MMutliply by conjugate4 — E

(a—bifa+bl=a’ —b*

Simphify

Factor 12
Product Property
Simplify.

Simplify

Multiply by conjugate 6 4+ ﬁ

(@—bifa+b)=a’ —b?

Sinplify

Sinplify
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4-3 Simplifying Radical Expressions

&)
16. ———
5+4/11
SOLUTION:
6 6 s—y11
= . Lultiply b tes — 4
5+ﬂ 5+‘/ﬁ S—Jﬁ ultiply by conjugate ,‘f'ﬁ
el5—y11
=(27J_) (a—bla +b)=a’ —b°.
s 1
e 325__6'{11_1 Simplify
30—6y11 .
= 1z Siunplify.
=ﬂ Sunplify.

B

Simplify each expression.

17. /52

SOLUTION:
VIS_= 2.2.13 Prime factorization of 52.

= |,|'22 .13 Group factors.
= 1,/272 U’E Product Property

=2 V'E Sunplify.

18. /56
SOLUTION:
5/5_= W Prime factorization of 56
= W Group factors.
= 1/2_2 . ﬁ . ﬁ Product Property

=2 Jﬁ Simplify.

19. /72
SOLUTION:
\/7_ = m Prime factorization of 72.
= W Group factors.
= |/2_2 . ﬁ . ‘/3_2 Product Property
=2-3- ﬁ Sinplify.
= 6.,5 Sinplify.
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20. 318

SOLUTION:
3ﬁ= 3-y2-3-3 Prime factorization of 18
3-y2.32

Group factors.

(")

I
Ll
L

Sinplify.

. VE . JS_E Product Property
Wz

I
=

Simplify.

21. +/243

SOLUTION:
Y243 =y3-3-3-3-3 Prime factorization of 243.
)

(V)

Group factors.

3
5/3_4 - ﬁ Product Property.
=3¢ aﬁ Simplify.
. Qﬁ Siumplhify.

22. 4245

SOLUTION:

ﬂ= 5-7-7 Prime factorization of 245,
e W Group terms.
= ,'G . F Product Property
:?ﬁ Siunplify.

23. J5-4/10

SOLUTION:

ﬁ- 5/1_= ﬁ ‘E ﬁ Prime factorization of 10
= |f5_2 . VE Product Property
= Sﬁ Simplify.

24. J10-420

SOLUTION:

Jﬁ- Jz_z ﬁ ﬁ .,5 ﬁ ﬁ Prime factorization of 10 and 20.
= VIZ_E ﬁ ‘/5_2 Product Property
:2-5-./5 Simp hfy
= 1oﬁ Simplify
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4-3 Simplifying Radical Expressions

25. 3./8-24/7

SOLUTION:

3‘[5- 2ﬁ= 3-2- J§ ﬁ Associative Property
=3-2- m ﬁ Factorization of 3.
=3-2- JZ_E ﬁ ﬁ Product Property
="-2-2-ﬁ-ﬁ Simplify.

=12y14 Simplify.

26. 442548
SOLUTION:
4ﬁ- 5J§=4 -5- ﬁ |/§ Associative Property

=4-5-y2-y22-y/2 Factors

=4-5- E - JZT Product Property

=4-5-2-2 Simplify.
=30 Sumplhify.
27. 3325¢°
SOLUTION:

3y 25t =3- E \fr_z Product Property
=3. JS_E P Prime factorization of 25.
=3-5- Simplify.
=15l Simplify.

P
28. 5y8lg

SOLUTION:
55/8_](35 =5- JE- Jq_s Product Property

=5- |/9_2 Jg_4- .G Factorization of &1 and qs.

=5-9-q2-@ Simplify.
:45(]2@ Simplify.

29. \28a°h’
SOLUTION:
I,I'Z&'zzb3 = @- J(IT JETB Product Property
=|/2_2ﬁ|/a_2|fb_2ﬁ Factor 29 andb”

=2-ﬁ-la|-b-ﬁ Simplify.
= ZICzIb@ Simplify.
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30. /75qr°

SOLUTION:

W = ﬁ . ‘E . Jr_3 Product Property
= JS_E ﬁ ‘E P Jr_ Factor 75 and 7>
=5-‘/§-‘E-r-‘[:_' Simplify.

=5ry3gr Simplify.
31. 7,/63m" p

SOLUTION:

7@:7 . JE Jn? 5/5 Product Property
:F’;JS_ZEEWE/;E Factor 63 andm’
=7-3-ﬁ-m-ﬁ-ﬁ Smmplify.

=2y Tmp Sumnplify.

32. 4,J66g°h°
SOLUTION:
4y eeg Bt =a- ‘/% E Jh_4 Product Property
=4-J%-Lg|-h2 Simplify.
—4gh? 66 Simplify.

33. \J2ab’ - 10a’h

SOLUTION:

V2ap’\10a% = /2 a7 10+ (b Product Property
=Vz-Ja-o 25 oo Facter 10
N CR R R R simplify

= 2(135’@ Sumplify

34. Jacld® JBc'd

SOLUTION:

Vac'a st =@ [ a5+ @ Product Property
=27 [ 272 faT Factorawnds
=2.c%3.fz.d* Simplify
=4z Simplify
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4-3 Simplifying Radical Expressions

35.

36.

ROLLER COASTER Starting from a stationary
position, the velocity v of a roller coaster in feet per
second at the bottom of a hill can be approximated by

v = /6451 where h is the height of the hill in feet.

a. Simplify the equation.
b. Determine the velocity of a roller coaster at the
bottom of a 134-foot hill.

SOLUTION:
a.

v = 5
=‘/a.‘/§
:‘/8_2.@
=35/E

b. To determine the velocity of the roller coaster at
the bottom of the hill, substitute 134 for h in the
equation v =8Jh .
V= H\."'E

=8-/134

=926
The roller coaster will have a velocity of about 92.6
ft/sec at the bottom of a 134-foot hill.

CCSS PRECISION When fighting a fire, the
velocity v of water being pumped into the air is

modeled by the function v = /2/ig , where h
represents the maximum height of the water and g

represents the acceleration due to gravity (32 ft/sz).
a. Solve the function for h.

b. The Hollowville Fire Department needs a pump
that will propel water 80 feet into the air. Will a pump
advertised to project water with a velocity of 70 feet
per second meet their needs? Explain.

¢. The Jackson Fire Department must purchase a
pump that will propel water 90 feet into the air. Will a
pump that is advertised to project water with a
velocity of 77 feet per second meet the fire
department’s need? Explain.

SOLUTION:
a.
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V= .‘J'IE
(v)" =(2hg ¥’
vi = 2hg
WV =h
2g

b. To determine the height of the water, substitute 70

. . 1t
for v in the function i = — .
2g

W
h=

2g

~(70y°

2(32)

=T76.6
A pump with a velocity of 70 feet per second will
pump water only to a maximum height of 76.6 feet.
Therefore, this pump will not meet the fire
department’s need.
C. To determine the height of the water, substitute 77

. . v
for v in the function / = Py
B

h = A

2g
(77
- 2(32)
=92.6
A pump with a velocity of 77 feet per second will
pump water to a maximum height of 92.6 feet.

Therefore, this pump will meet the fire department’s
need.
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4-3 Simplifying Radical Expressions

Simplify each expression.

. .\[ T
SOLUTION:
3 32 .
% = £ Quotient Property
T
/2
=— Factor 32.
JiT
El
22
= Q Product Property
/e
2
272 ; :
= _V{_ Simplify.
EE
4y 3z : :
= —"f_ Sumplify.
2
£
27
38. :
nr
SOLUTION:
5
% e ‘[i . Jz_s Quotient Property
= ‘[2_?5 Ei Multiply by conjugate @
m m
27 -’ ;
= {_m!_ Simplify

=2 VNV VR o 28 and

mS

T 2

3-yzemteym
:‘/:75 Simplify.

m

3y 3m ;
= Simplify.

mn
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SOLUTION:

274’ 10’ 2147

_ jhssea®?
274"

270’

Multiply by conjugate J274°
Simplify.
Product Property

Factor 1836, ande’

274"
274
 BRSEASEE, Simplify
27a
= Zg? Simplify.
i
40. —
8
SOLUTION:
(7 V7
/] n 3 : A
1= - - A= Multiply by conjugate y/' 3.
= ply by conjugate |3
PV e PV
=M Factor & andh’
ey he2ey2 . -
=# Simplify.
=H4i Simplify.
p —
3 g
41. =
16 {5
SOLUTION:
P.ﬁ: ﬁ E Quotient Property
16 ¥5 i 3
= i Property Property
yle-5
_ ‘[E ._@ Sunplify.
/5o e
= E @ Multiply by conjugate y%
/50 50
2160 :
s Simplify.
R
o i > ENE Factor 2160.
80
-
2 'J"/E ;
= Sunplify.
1215 Gl i
=20 sunp lify.
315 :
= Simplify.
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4-3 Simplifying Radical Expressions

= =
1. |2 J 2 05, 2
V2 \3 T—2+4/6
SOLUTION: SOLUTION:
7 5 33 33 26
g_ ﬁ=££ Quotient Property ey = TV . - Multiply by conjugate —2 — /6
342 B Wi(-2-18)
m :27-/7 @—b)a+b)=a® —b*
e Product Property (723 i 6,
2.3 :7_6 4):;@ Simplify.
3 —6f3 332+
= = Simplify. :6(%!_‘5 Factor 18,
Jg ‘/_ :ngl'/i Simplify.
35 6 -
e -— Multiply by conjugate /6. 6/3+9y2 i
‘/g ‘/g ply by g U{_ = Simplify
210 >
= Simplify. 46 3
J1-42
7
43, ﬁ SOLUTION:
h e ﬁiﬁ = ﬁiﬁ . gig Multiply by conjugate ﬁ+ .,/5
SOLUTION: s
57‘/: :M (@—bla+bl=2’ —b°
i_ 1. & Multiply by conjugate s —ﬁ. P—IJ;
R ER R E R B E) 37 +35
3 = Simplifs
_1b=h) @-b)@+b)=a’ —b’ Mg o
52 7J3_2 E }ﬁ:}ﬁ Smmplify.
35-7y3 ;
=3 Simplify. 5
3573 _ 47, =+
= 7 V[_ Simplify. “Ilra 4 ﬁ
4 9 SOLUTION:
) & \||(§ ﬁiﬁ = ﬁiﬁ . E::E Multiply by con_]ugateﬁfﬁ
SOLUTION: . % TP W
9 ___ 5 | 6+|/§ ulti conjugate § J"
P Multiply by conjugate & + /3 :@ Simplify.
5(s+y8) P ' —5/3
= 627&_2 (@ —blla+b)= —b%. :ﬂ Simplify.
_ s4+9fs :
= 526—982 Simplify 2£
:4—278.@ Simplify 48 zﬁ e
_ sA+infa 2T4af Simplify +3v3
7 14 TR
SOLUTION:

ZJ;fSﬁ s ZﬁZfSﬁ . z‘[;:;g Multiply by conjugate 2ﬁ*3|ﬁ3
I EEED)
22§77 T
3515

T8 Simplify.

435 —6y/15
:{7 Simnplify
28-27

:@ Simplify.
=4ﬁ—sﬁ Simplify

@—bla+bl=a* —b’

eSolutions Manual - Powered by Cognero Page 7



4-3 Simplifying Radical Expressions

49. ELECTRICITY The amount of current in amperes

| that an appliance uses can be calculated using the
e
P . )

formula / =, |— , where P is the power in watts and

YR

R is the resistance in ohms.
a. Simplify the formula.

b. How much current does an appliance use if the
power used is 75 watts and the resistance is 5 ohms?

SOLUTION:

by

EE

%Eﬂﬁﬂ%Wmm

I
b. Substitute P = 75 and R = 5 in the equation

=

I

by
” I
S
=

:ﬂ|fq
=

“m]
L |
L ]

L

M7
5
=39
An appliance uses about 3.9 amps of current if the
power used is 75 watts and the resistance is 5 ohms.

~l
[ ]
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50. KINETIC ENERGY The speed v of a ball can be

i . 2k i
determined by the equation v = \/— , Where K is the
m

kinetic energy and m is the mass of the ball.

a. Simplify the formula if the mass of the ball is 3
kilograms.

b. If the ball is traveling 7 meters per second, what
is the kinetic energy of the ball in Joules?

SOLUTION:

a. If the mass of the ball is 3 kilograms, substitute m
= 3 into the equation.

V=&
_ V&
=15

/&

P by

. . L. Bk
b. Substitute V = 7 in the equation ¥ = lC .

5

441= 6k
A41 _ Bk
] ]
73.5=k

The kinetic energy of the ball is 73.5 Joules.
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4-3 Simplifying Radical Expressions

51. SUBMARINES The greatest distance d in miles th
the lookout can see on a clear day is modeled by the

3h . .
formula o = 5T Determine how high the

submarine would have to raise its periscope to see a
ship, if the submarine is the given distances away fro
a ship.

Distance 3 6 9 12 15

Helght
SOLUTION:
First solve the equation for h.
d=, 3%
2
2.
a*=(/Z)
2_.3
d”= 2
2 4223
3 d R
2at =
| Distance| 3 | 6 | 9 | 12 | 15
Height = = = 2 2
gz 2 2 ; h=3 h=3
=-d -3 =(@® =(9 ; p
2z %= 2= =9 =150
24 54
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53.

52. CCSS STRUCTURE Explain how to solve

V3+2 3l
0 ﬁ '
SOLUTION:

To solve an equation of equal ratios, first find the
equal cross products and then solve for the variable.

JE:-E = % Orignal equation
ﬁ(ﬁ + 2:] = {ﬁ — l)x Find the cr osproducts
3[y3+2 —1¥
J_( '{_+ ) = ('@ )'C Divide each sdeby /3 —1.
y3-1 V31
3;_;_"{15 Eimplify.

Use the conjugate of UG —1 (o rationalize the
denominator.

3+2y3 3+2y3 3+1 . .
ﬁ_vrl_ - ﬁ_vrl_ = £+1 The conjugate of ﬁ—llsﬁ+1.
= % (a—b)(a+b) =a’ —b2
3)" -1
= 5€+9 Simplify.
. 3y3i+9
So, the solution is x = "E .

CHALLENGE Simplify each expression.

3
a i

3
b.y 40

3
C.y 750

SOLUTION:

ay271=y3"=3
b.ya0=y8-5=727-5=25
c.y750=y125-6=y5-6 =56
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4-3 Simplifying Radical Expressions

54. REASONING Marge takes a number, subtracts 4,

55.

multiplies by 4, takes the square root, and takes the

. 1 .
reciprocal to get - What number did she start

with? Write a forr;wla to describe the process.
SOLUTION:
Let x = a number.
ﬁ =% Original equation
1-2=1-yd(x —4) Cross multiply.

Aimplify.

HAouare both sides.

d=4{x —4) Simplify.
4 =4x —16 Simplify.
4416 =4x —16 +16 Add16 to each side.
20=4x Simplify.
2‘T — %‘ Divide each side by 4.
5=x Simplify.

OPEN ENDED Write two binomials of the form
avb —:rc\f_,.l’_' and ab —¢ f . Then find their
product.

SOLUTION:

Two binomials of the form avh +¢/f and

aJb —c \[f are 142 and 1-+2,

1+ -v2) =) - 1) +1(v2) -2
o
i
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56. CHALLENGE Use the Quotient Property of

57.

Square Roots to derive the Quadratic Formula by

solving the quadratic equation ax’ +bx +c = 0.
(Hint: Begin by completing the square.)

SOLUTION:

ax +bx+c=0

x2+éx+£:0
a a

Original squation

Divide sach sids by a

By o 8 gutract € from each side
a a a
2 2
x? + éx + b_] oLl b—2 Complete the square.
- 2 a4
2 2 5 32
(x+£) = ;rb me\2+3.\+J—2.
2a 4a a 4
2
‘x + i| = [ D223 1, the square root of each side
2a 40
b b? —dac
x+—== Remove the abgolute value spmbols and insert +
2a 4(42
b]
+ b + e Quotient Property of Square Roots
X = U0 El I 5
o W ) perty of So
2
b b —dac 5
X = 4a® =3
20 2 .
b+ b’ —dac .
X = 5 Subtract 1~ from sach side
a

WRITING IN MATH Summarize how to write a
radical expression in simplest form.

SOLUTION:

No radicals can appear in the denominator of a
fraction. So, rationalize the denominator to get rid of
the radicand in the denominator. Then check if any
of the radicands have perfect square factors other
than 1. If so, simplify.

For example, simplify the following.

125 125 35

Multiply by conjugate 3 — ‘/?

345 345 35

12y/5(3—y/5

= M (a-Ba+B=a" —b°

-5

B » 2

= % Digtrilvutive Property and Multiply
365125

= f Simplify.

= Qﬁ —15 Divide.
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4-3 Simplifying Radical Expressions

S8.

59.

Jerry’s electric bill is $23 less than his natural gas bill.
The two bills are a total of $109. Which of the
following equations can be used to find the amount of
his natural gas bill?

A g+g=109

B 23+2g=109

C g—-23=109

D 29 —23=109

SOLUTION:
Let g = Jerry’s natural gas bill. Jerry’s electric bill is
$23 less than his natural gas bill, so the electric bill is
g-23.
The two bills are a total of $109.
g4z -23) =109
2};’ -23=109
So, the correct choice is D.

Solve a® —2a + 1 = 25.
F -4, -6
G 4, -6
H —4,6
J 4,6
SOLUTION:
Solve for a.
a -2a+1=25
a—2a-24=0
at —6a+da=-24=0
(a* —6a)+(4a—-24)=0
a(a-6)+4(a-6)=0
({? + 4](::? - 6] =)
a+4=10 or
a=-—4

a-06=10
x=6

The roots are —4 and 6. So, the correct choice is H.
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60. The expression +/160x°y" is equivalent to which of

61.

the following?

A I6|r|}-‘:\.'rﬁ_r

B |y |T60y

C 4|r|_1-‘:~\."m

D 10[x]y* /4y

SOLUTION:

f160x%° =|2-2-2.2.2-5-x7-y°
N N R
=22-ﬁ-ﬁlel-y2-l,f}_f
— 4y?penf10y

So, the correct choice is C.

GRIDDED RESPONSE Miki earns $10 an hour
and 10% commission on sales. If Miki worked 38
hours and had a total sales of $1275 last week, how
much did she make?

SOLUTION:

Miki’s earnings are $10 per hour and 10%
commission on sales.
Total eamings = hourly pay + commission

=10(38) +0.10(1275)
=380+127.5

=507.50
Miki made $507.50 last week.
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