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Chapter 4 — Exponents and Radicals

4.1  Square Roots and Cube Roots

22. What is the value of each expression?

a) Ja =2
b) V16 =¥
c) JE’S
d) 144 =12

23. Find each square root to two decimal places.

a) 18 =4.24
by V33 =5.34
c) J95 :9,3%
d) 61 - 3.3

24. A square lot has an area of 79 m°.
a) Calculate the length of each side to one decimal place.
b) How much fencing, to one decimal place, would be required to enclose the
lot?

Ll(g_qB * 3B5.6m (ﬁf-e'uJ'J o#'-"mu.)

25. The diameter of a circle is given by the formulg d = 113JA Avhere d is the diameter
of the circle and A is the area of the circle. Find the larrtter of a circle with an area of

155 cm?, to the nearest tenth.
’ 2
Ts this fij‘w\r? d: J \/;7

A= 13 J/155 —a
F15(12:414) o da 3 /A’
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26. Evaluate each of the foliowing.
a) {/g -2
by V27 <3
o) 1000 =10
d) m + 0.l

27. In one day a gold mine produces approximately 1600 cm® of gold. If five day’s gold
production is cast into a cube, how long is one of its sides?

5 (1600) * 8OO0 e ?

'*/‘aooo T 2 20ce

4.2  Integral Exponents

28. Simplify each expression.

a)y MO b)) (")) ) (—{2«)(-}:‘1;)(11"1;"')
24
X X" ’Z.a“ba
d)y (7" %" )(=2x"y") e) (v )x'y*z) f) @H2%H2h
Y 6,9_6 15
-1 % ) Xy 2 2
o) (—;fﬁb“)g}cfb) mn (ilx“_\')(%x?_v“) i) (—_3.\',\5:(’)(.’:_\':7)
RTINS - 2 ¢ 13
Ma b 2)('3"‘ -_SXJ 4
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29. Simplify each expression.
a“b‘;('l : Q& 3 b .C 2
a'be

)

) 6ah . ba

b

30. Evaluate each expression.

CONCINC

) “arar

13

L D=2 =)
[4
(-2)'=2)*(=2)"

~-72a’t
-8ub®

% ’b"

~
—

Ho

10

108

(O

(10)10('0)!00

1Y)

b)

(D (DD

]
N

9q'h

3

(O

. Oy 4 3
o) DHE (a3

14



31. Evaluate. Leave all of your answers as powers using positive exponents.

ay 2°%x2°

h) 5'x5°
—"'"'"o_'-—- 34-)""
5 5"2. 53

e) 3'x3*x3"’
IR
3 1y
3,
3t 3
3 3+

h)3lx?—
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C}?’XS>. s‘*
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3 3

(=2)"x(=2) *
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,(_:2_)3 . (F2)'
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32. Simplify each of the following as far as possible. Leave your answer with positive

4.3

exponents.

a) (a:b4)(azb 5)

ob

Rational Exponents

LI
a) 54 %58

6/ 1
5" "

5?/3

L, b}
dy atxa?
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33. Use the laws of exponents to simplify. Leave your answers with positive exponents.

6/
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34. The function f = k(Z)E can be used Lo determine the frequency, in cycles per second of
a musical note that is v half-steps above a note with a frequency k. The frequency of a
middle C on a piano is 262 cycles per second. Find the frequency of the C that is one
octave (12 half-steps) higher.

wild 'F'- KC?.) X/
Kz 262 12f,7
£ = 262(2)

= 2¢2(2")

524 (H2)_, Cyels pas secans.

35. The astronomer Johann Kepler found a formula which can be used (o determine the

number of Earth-days it takes each planet (o travel once around the sun. The formula is:

i
N =0.2R?, where R is the mean distance from the planet to the sun in millions of

kilometers and N is the number of Earth-days. Determine the number of Earth-days in
the year of Saturn if Saturn is 1420 miltion kilometers away from the sun.

2= 420 Nz 0.2(m20) "
AT = 0.2( 53,51.3)
= 10,301 94 d‘:js
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4.4 Irrational Numbers

36. Express each power as an equivalent radical.

) L
a) 23 by x?

S e

. 1
dy x7 < o e) (3x)2

37. Express each radical as a power.

|
a) 7 -'?L by Y-11

d) < ) 2p
(JT) 3)/3
| (26
)('1/5 2 l[sb
L
-i/s
X

f) 342

3Vx’

) 3/6_‘
6 ‘4=,

)i

e

23

"

al
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38. Express each mixed radical as an equivalenl entire radical.

a) 3\/5 bh) - ¢) 5\/5
277 IC Y J3 \CRVIEM
VI3l NS V25 /27"
Vig! Jig 635
d) 648 ¢) 233 ) 227
J&i/g" 327 3y af 2" 4h3
288

/37 Je

39. Express each entire radical as an equivalent mixed radical.
48

a) \/ﬁ 16}{22 73] m q/\:?. ¢) —3@
VI&J?’ T2 00t -3033
57
4J2 z.zJZz,_’ @ > -3.3 \/_5_1
INEY -1Jy
d) -6+/150 o o) Y8 28 p3ss

2%/3% 5
3-3.357

15 O y 32
_ e 5) D1SION T
-6 !Dz' 2-% Qb 3’23’23.2‘ O B

65735
#2237 & 3
-3 JT 17 S ¥

40. Arrange the following from least to greatest: 3\/6, 5\5, 2\ﬁ§, 4\/5
- T35 o 135S b4y

@ ® ® 0
B, 597, 35 2V
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Chapter § - Polynomials

5.1

Multiplying Polynomials

41. Expand and collect like terms.

a) (a+Da+2) b (n=-3)(n=-2)

ckt* 2:\1-‘4\—12

at+2a+ 0*-50+b

d) (a=2) ¢) (2x=3}x=2)
(ﬂ'lrw?—) 2x%dx-3x 44
0\"*21'\'20-&"( 2’*1':114-@

at -"‘(‘\ -1-"[

T T

N -
a) w{Sn--n+4) by —k(k-=5k+1)

— 3 _
50°-atsMa ~kZe5kt oK

S5
d) (3p+2)(5p' -6p+2)
h

3()3._18[:; z+6'a +[C;a 2_(2(5 +
3(”5-8'0 2-—69 + "{

0%-20-20 +6

. Use the distributive property to determine each product.

¢) (Z.lr1 +3x— ’.2)(5.11'2 +.1:+6)

¢) (x+9x+T7)

Yq'-i-’—lx +9% + 43
x*+ 16x +63

f) Qa-3)3a+2)
60\2 +"lo\- Ao ‘é
ba? - Ha-b

T —
¢) (a—2)(a2 +2a+4)
=3 _m  »

0&3': 20\24"{45 -242.-'-'9\ "8
a®>-8

1Ox 1+ 2x5+f2x?'
+ '5x3+5x7' + 18 »
~iIOx* -2x -1

’OX..‘ +Iq'xb+5,\2+[6x -1
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43. Multiply and then coliect like terms.

a) (x=3)(x+2)+(2x-5) by (2a—5b)(3a+b)—(6a—b)(4a+7b)

(x?'f 2x-37‘-6) & (2"'5> (én t+2ah ~150h -591) - (2%1+42ab-'-!«b~=lb1:
Xzﬁ-fx-é.er-ﬁ m
A
T+ x -] (é,"--.?;,‘b -5[71)-(2"@.44 28&5-;151)
ba? -13ab -5p? - 242t 28 cp v 7h*
-I8a*-5lab +72b*

a

¢) 3(2a-3b)(a+2b)-2(3a-b) dy (25+3)(3¢° =5x+4)+(x—4)(2¢" -7)

3202 Hab - 3b -6b%) - 2(%-5)(3x- b) \@x"’-fox 2, 9x I % 152024 (23 &%)
3(20™ +lob - ébz) ~2(%*-3b Babab) | 6 1 -Ax 12 4 2:3.8,% 7, +28
(a2 +3eb - 1817) - (Ba*-6ob -bab + 258)| B> -23x* iy 4o
Bat+ Db -18bY ~ (8o + 124D -2b*
=126% +15ab - 20b%

5.2 Common Factors

44. Identify the GCF of the foliowing sets of terms.
a) 21x°, 2847, and —14x

TFx
b) 3»*, 8y°, and -6y’
4!
¢y 12a’h, —16¢°h*, and -24a°h

"'atb
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45. Factor the following polynomials.
a) Sy-10

5(y-2)

b) SLx’y+39xy° —72xy

3*3(!?)« 4 !33 -2“0

c) 35:°-14z°
==

227(5 - 22%)

d) 37 +50+x
5"3 + 3))&2 +x

X(5x"+5x +l§ n+0:=3
N8 o Gt Lot Soctles

e) 8xly—32xy 41617y}

ij(x S 43 + 2{3)

22|



46. Factor the following polynomials.

2 2e(y=2)-3(y=2)
(5-2)(2x -55

b) a*+2a+ab+2bh

(a%+2)+ (b« 2h)
O\(OH' 2.) + b(a*- 2.)

(a+ 2_{ a+ b)

) 2p-2q+pq-p’
(29-2?) + (Fz-()"')
2(p-2) + p(g-p) P Fdbc oot a -1 Soen seond keon
2(p-2) -pCp-2)

CP‘Z)(Z 'p)

d) @ +6a+7Ta+42

(a%+62) + (3a++2)
a(av6) +3(are)

@*6):01*4)
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5.3  Factoring Trinomials

47. Factor, if possible,
a) &7 +14x+40 ARTAETS

10«
(x + lC)Yx +~l>

b) ¢*—4g-77

Qe = -
ﬂog: -39
2 -
(3%3)(3-”)
C) .\‘2—10.\‘—24 U_rg; -6
0.-0- -29
-12 4
(X"'ZY:« 2)
d) k*+21k+90 O~z 21
0. J: a0
& 5
(z6)(k+15)
e) p -17p-60 Msi]: -3
a.qg-: -¢o
-1 3
(P'2°Xp+’5)
N+ +2x-15 0+0): 2
n-0Q: -5

53
(X-v‘ft)(x—'b)
g 2y’ -6y+4

2(31,334.2) O+0= -3
dN:2
'Z(j"Xj -2) o2

hy 6m* +18m-24 NI o N
6(m*+3em-) a, 8 -1

190
2,45
3, %0
5, 18
€,15

6o
2136
3,20
4,15
5,12
6,10

24| ACTS) o3 N



48. Factor each of the following, if possible.
ST
ay 2y +3x+1

D+ =3
2:¢ alx +2n sl 9.(%:2
(21 -\ \-F (2*-»-!\
2 (2% » 1 (220
C%**')Cxa—t\
b) 3\‘—7\—1 Q0= -2
Doa: -3
(3 +E) -
o ’) l(aﬁ..q
7m 6m 4

w(?m ~deo-) B+0= -
Q-0:-3

d) 1637 +56xv+49y* K

Ja = 3

— At Lobvc bl

(l’[xrqu“{Juqy ﬂ,obh cleck ! \ﬁ?, ks !

e) 8y =29x-12 A+ -29
B2u -32x-12 Bzl
(8x%+2n0)+ (52x-‘?.§ > -3

x (8¢ ) -H(Bx+3
(Sx*?:ch-‘-l)

H 6y =lly—10 QaQ=-w
Gj + -hj-\b n.g:-eo
(£’+4)(6 § VT

(% "7-) 5(?"3-'-2)
%’53-1-2 2HX-9

g) 12" +19m—10 -0 :q
12wt 42 m-Sm 16 d. Q=20

(TZm +2‘lm)+ (-5=- !0) 24 -5
1200 (rm2) "9(«“‘1)
(mm. l‘Zm-S)

h) 2x'-5+9x
2x*+9x -5 el =9
G‘D = —-1o
1 -\

1,26
2,48
3,32
4,24
6,16
8,12
1,66
2,36
3,20
Y, 15

), 126
2,60
3, Ho
4, 0
‘;) 2*

(Zx. +|0x5 ( ! x 5
2x x+5) ICxq-S))
(xs5)(2x-1)
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5.4  Factoring Special Trinomials

49. Factor each binomial, if possible.
a) x* -8l

(X*{KXJO

b) 4x*~25y°

(Zx 463}(2:: -‘;j>

c) 25+ -121

CSX -HIY‘Sx -(l)

d)y 8l+x°

(q +x.Y"l- x)

50. Factor each trinomial, if possible.
a) X’ —[8x+8l

(x - al)(x -01)
Geo)?

b) X +14r+49

(Xi-:})(x + :{)
(x+3)*

c) Sx°=10x+5
S(x*-2x 1)
5(X = Mx- lB
S (x-1)?

d) ©+16x+64

(x+8Xx 8\
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51. Evaluate the following by using the difference of squares method.
a) 53°-47°

(5% +43)53 -43)
(reeX(6)
600

b) 45°-25°

Gs +2=3X-15 - 25)
(o2

1400

c) 82°-18°

(g2 +e)e2-¢)
Qm)(& -O

L4o0

27|



