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: EXE RCESES ' sy For more exercises, see Extra Skill and Word Problem Practite:

.9 practice by Example . slmphfy each expression.

Example 1 L3 .. 2,273 3,498
(page383) 4 103 . 10d s (- ‘3)% -3} (-3 63t-12d
o T2bemt 83808 Lo 93¢ 274
. Example 2° Wnte'each expressidn in radical form. . F
(page 386) ]_0 x6 ‘ ]_]_, x% 12, x% . 13‘ y§
14. y 1511 L 16.x15 17, yl2
Write each expressidn"ini eprxiéhtiai form. . A = &
8V 18V 200/(7 2 (\/‘ 7x )
RN <) (\3/')2 Cu? Y 7 (5x)

Example 3 The optlmal helght hof the‘letters of a message prmted on pavement is given by
ge 386
iprpasy) the formula s = _00_25_21!2_ Here dis the distance of the driver from the letters .
 and eis the helght of the dnver’s eye above the pavement. Al of the distances are
in meters. Fmd h for the given values of d and e. i '

26.d~100m,e—1.2m . % 27.d~50m,e=1.2m :
zsd'=50'm,e=z"3-m 2 29.d=25me=
Example 4 Slmphfy each number : . | _
Poge 3 a8t - omed o miet 0 m(-f
et Locmsatse 3. 161;5  37.10000075

- Example5. - Wrxte each. expressmn in‘simplest form. Assume that ag} variables are posit
- {page 388) -3 : '
bae308)’ . sg: (sH) 39, (%) 0. (a58)7 415( )

3 2. (f27x'j9>§ 4 (432'3.;'_15)§' Cu ("3 )'% s ( —11)%
a6 (shy)® ) '47-.-'(.x§f Ry (—’—‘%)12 a0 (="
, : it A

-

Simplify each expression. Assume that all variables are positive.

65. x% * x% 66. y% . yi% it 67. x-;‘. -+ xilﬁ : 68. y7 - y14

Y ic S ' i 1

x3y EEY, y 3 ( 14)2 (81y16)2
69. . 70. 71, lﬁLg 72.-| —=5

7. (xb . o )% o (x?s PP A () B 3 Verin



College Calculus

7 Exercises 1-4, write the polynomial in standard form and state its
fegree.

1.2x— 14 3x% 2. x2—2x—2:3+1
3.1-x 4. 2-x*+x-3
(n Bxercises 5—8, state whether the expression is a polynomial.
at 4 )
5, %% — 2x2 + x7! G.EL—
X
8.1-3x+x*

o (x+x+ 1)

‘In Exercises 918, simplify the expression. Write your answer in
standard form.
9. (2 -3x+ 7))+ (322 + 5x — 3)
10.(-322 = 5) — (32 + Tx + 12)
11, (43 — x2 + 3x) — (& + 12x = 3)
12.-(y*+ 2y =3) + (52 + 3y + 4)
13 2x(x* —x + 3) 14, y2(2y2 + 3y — 4)
15. —3u(du — 1) 16. 42— 3%
17. (2 — x — 3x3)(5x) 18. (1 — x? + 24)(2x)
.In Exercises 19-40, expand the product. Use vertical alignment in
Exercises 33 and 34.

19. (x — 2)(x + 5) 20. (2x +3)(dx+ 1)

2L (32— 5)(x+2) 22, (2x—3)(2x + 3)
23.3x-y)Bx+y) 24, (3 — 5x)?

2. (3x + 4y)? 26. (x — 1)°

27, (2u — v ; 28. (u + 3v)

. (2x° — 3y)(2x* + 3y) 30. (5x3 — 1)

M (x2—2x+3)x+ 4 82, (2 +3x—2(x—3)

B2 +x=-3)x2+x+1)
3, (2x2 = 3x+ D(x*—x+2)
'35 (x—V2)(x+V2)

3 (Vi + Vv)(Vu = V)
3/, (x—2)(x2+2x+4)
lnéxcrciscs 41-44, factor out the common factor.

42, 5x% — 20x

44, 2x(x +3) — 5(x + 3)

36. (x12 — yL(x12 + y112)
38. (x> = V3)(x2 + V3)
40, (x+ (x> —x+1)

l,'ﬂ. 5x—15 :
Boyz® — 3yz2 + 2z
]I[DE.xercises 45-48, factor the difference of two squares.
?15. 72— 49 46. 9y2 — 16

17,64 — 25y2 48. 16 — (x + 2%

In Exercises 49-52, factor the perfect square trinomial.

50. 36y% + 12y + 1
52. 922 — 24z + 16

49.y% + 8y + 16
1.4z —4z+ 1

In Exercises 53-38, factor the sum or difference of two cubes.

53.y° — 8 54, 2% + 64
55, 27y° — 8 56. 6423 + 27
57.1—x3 58. 27 — y°

In Exercises 59-68, factor the trinomial.

60. y2 — 11y + 30

62. 602+ 51+ 1

64. 10v2 4 23y + 12
66. 2x% — 3xy + y?
.68. 15x% + 29xy — 14y?

59, x2 + Ox + 14
61.z2—5z—24

63. 142 — 33u— 5
65.12x2 + 11x — 15
67. 6x2 + 11xy — 10y?
In Exercises 6974, factor by grouping.

70. 2x3 — 3x2 + 2x — 3
72. x84+ 2x* + 22+ 2

69, x —dx?+5x—20
71.x6—3x4 + 22 -3

73. 2ac + 6ad — bc — 3bd
74. 3uw + 12uz — 2vw — 8yz

In Exercises 75-90, factor completely.

75.x% + x 76. 4y3 — 20y? + 25y
77.18y° + 48y? + 32y 78. 2x% — 16x? + 14x
79. 16y — y* 80. 3x* + 24x

81. 5y + 3y? — 2y3 82.z — 8z*

84. 5(2x—3)> - 20

86. 3x2 + 13xy — 1097

88. 6ac — 2bd + 4bc — 3ad
90. x* — dx? — 32 + 4x

83.2(5x + 1> — 18
85. 12x2 +22x — 20
87. 2ac —2bd + 4ad — bc
89.x° —3x2—4x+ 12
91. Writing to Learn Show that the grouping
(2ac + bc) — (2ad + bd)
leads to the same factorization as in Example 11b. Explain why
the third possibility,
(2ac — bd) + (—2ad + bc)

does not lead to a factorization.
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EXERCISES

Simplify each expression. Use only posltwe exponents.

1. (3a2)(daf)
4. (2x3y%H3

(4 x2)0
7. 450
2xy

| 10, (3x4y5)f3

13, 227

16.4—’-'—3-- .
19'--’2—2%3 '*

22. (3x73 "2) —2

2 (- 4x2)(~2x72)

a5
'5. )
20>
332 2
8. (7) .
(2,.?'13210) -2
2rs
4, ~———
1 8x4y7
17. (p?)~2

2
Xy“© éx
20, == . 0%
2y

- 23, (hdkS)O

Page 7

3. (4x3y3)2
6 x7y5 _
“axt

9. (—6m 2n_2) (3mn)

12. x°(2x)3 |

15, (4p%9)(p%0%)

18 —-15x4

21, (szr):"(sr)

§243 g3

il Sy ¥ s
%55
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APPENDIX A.3 EXERCISES

In Bxercises 1-8, rewrite as a single fraction.

510 17_9
Loty 233"
20 9 33 20
EETR?) 4357
2 4 915
5375 67710
1 .4 5 1,6 4
e e = I L I
R T T TR
In Bxercises 9-18, find the domain of the algebraic expression.
8.5x2~3x-7 . - 10.2x-5
11. Vx— 4 ' 12. 2.
: \ x+3
“2x+ 1 . 22—2
13- 213 ‘ ey
15. —5— x#2 16. 2L 10
x—1 x—2
17,22 27! 18 x(x +1)72

In Bxercisés 1926, find the missing numerator or denominator 80 that

the two rational expressions are equal.

— k 2
i mahe i

26.% ? 22+ 2

In Exercises 27-32, consider the original fraction and its reduced
form from the specified example. Explain why the given restriction is

needed on the reduced form.

27, Bxample 3a,x # 2,x # —7 28, Example 3b,x # —1,x # 2

30, Example 5, x # 0

29. Eiample 4, none
32, Example 7, a #.&

~31. Example 6, x # 3
In Exercises 3344, write the expression in reduced form.

' 2
sa_.%’j- s - 195;’;—
38, -;2——_"—3—2}- 36. %2—:-'-1%9’- ‘
37.55—:—:2& 3 ' 38, —————xsz"‘_ﬁ
.39' y)’f—_ 33;:31% 20: y3+4 249213,
4i. 8% — 1 . zg+6222;- 18z
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. x4+ 2x2—-3x—6 y2+3y.
S R U T2 sy =15
In Exercises 45-62, simplify. .
3 x-1 x+3 14
B =19 .7 =+e
x+3+1-=x _ - o 18x2—3x 1247
A BTy a1
2= 1 4x go, L2ty yi-
T+’ y3—8

49 222 x4 z+1

22+ 9y =5 y—=5 ¥ +8y+16 3i+2y

BAL= yi—-25 2% -y . 3r-y—2 yt4
1.1 4, 8
53.2_1 " 54. y s :
2 1 —
55. x2 - 3x +_2_.:5)1_. B6. Tx—Ty 4 14x 143.;
14y 3y? 4y 3y
2y %2 = ¥
s X —~ ) 2xy
8.~ N
x—3 4%y
2x+ 1 3 ; 3 x+1
59'.x+5 x+5 so'x—-2+x—-2
3 1 6
61 x2+3x x x*-9
5 2 4
62 24+x-6 x-—2 taa
In Exercises 63—70, simplify the compound fraction
53 Tty
y: o x x_ 7
63. 1 1 64.-1__.1.-
;5'—;3 P
gy 1323 , 13
. ox—4 x+35
855 F3 6.3
: 2J\:+-———-x__4 : 2+x__3
: 1 __13_ x+h %
5 . -
a7, (x-_l-k) X 68. x+hA+2 x+2
h h
b a - 1 .1
— o — . _d.._
a b ; a’ b
69, _];_l 70. 2-—5_
-a b a b
In Exercises 7174, write yyiﬂ{ positive eprnents and simplify.
1.1 - )
1=+~ I 72, =—=—7
7 (x * y)(x ) (x—»1

73,571+ y1 74, (x~1 +y~ !
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EXERCISES FOR APPENDIX A.3

10. A:zgu!'ar Speea' A car is mmrmg at the rate of 50 nnlcs psr
hour, and the diamefer of its wheels i is- 2 5 feet. '
. (@) Fmd ihe number of revolutions per ‘minute that the wheels
-are mtatmg
(b) Findthe angular speed of the wheals in radians per minute.

In Exeréls,es 1 and 2, determine. ewo coterminal angles (one
positive and one negative) for each given angle. Express your -
answers in degrees. ;
L@ -,

Y 8 =36°

In Exercises 11 and 12, determine all six trigonometric
functions for the angle 6.

2.0 — 8=30° [11.} () oW ®) y
: ] e '
e B
X S ) B¢
\ i f {8 4
' N ; 12,8 |
In Exercises 3 and 4, determine two coterminal angles (one AR LI
.positive and one negatwe) for each given angle. Express your _ ' _
answers in radians, . 12 () \_y' ® : B
3.0 .z feg - .o
o= | p
b N 7y
M N * \ ¥
‘\a.v- ' \\-u’f
“ (8.—15) : -(1, -1

In Exermsm 13 and 14, determine the qnadrﬂnt in whmh & lies.

13, (a)smﬂ-: Oandcos @ < 0
(b) sec@ > Qandcotf < O
14 (a) sin# > Oandcos 8 < O
(b) cscf <- Oandtan6> 0.

In Exercises 5 and 6, express. the angles in radian nie_asure as
multiples of 7r and as decimals accurate to three decimal places.

57‘ @) 30°  (b) 150° () 315°  (d) 120°
6. (2) —20° (b)) —240° (c) —270° () 144°

In Exercises 15-18, evaluate the tngonometnc function,
16. sin 6 = 3

(mﬂ=ﬁﬁ

; e

£15. sing=4%
cos § = [

In Exercises 7 and 8, bxpress the angles in degreé'mgasm.

2 . 1
7. (a) 3?“ OR L © - 1;’ @ -2.367
; ; £ : s b '
ot § = B csc 6 = Bk

9. Let r represent the radivs of a circle, @ the central angle
fmeasuije_d in radians), and s the length of fhe arc subtended by
the angle. Use the relationsliip s = r@ to complete the table.

15in. | 85cm
96 in. | 8642 mi

37 D 2

1.6 | 7 4 : —3'—
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s ,.‘(b) 120° e
Dot j 2

- ":(b)""2.25° -

.'-.@.ﬁ

‘_ (d)LIE. .n

v 22. (a)750° \
@)stef + I
(c) EZ’: -""'\_.

(d) 1;”

SR

‘In Exerczsu 23-26, use a calculator to evaluate the trlgonomet- :
~rie funcﬂons to four significant digits. ; ST s

23. (a)-;mlﬂ", 24. (a) sec225°. .
(b) csc 16° (b) sec 135°
25. (&) tan 1 2. @® 'do{i1f3's')

_ln Exerclses 27—30, find two soluﬁons.of each equation.: : _
the results in radians (0 S 8 < 21:-) Do nut use a calculator.

A

2
J3

;;5(3) cos 6= 28. (a) sec 0

(1;) cos §=—

:_;29. (). tan [ J I

In Exerclses 31-38, solve the equation for (/] (0 s 0 < 21r)

31 251n29-1 _ %382, tanze 3

; ‘tan® § ~tan 6= Q . 34. Zcos2 g—cosf=1
35. secfesc = 2csc 36. sin 6 = cos 6 ‘
37.

cof 0+sinf=1 3 oosT-cosh=1

Express . . .

40, Hetght of a Mountam In travelmg across ﬂat laud, ‘you
‘ndtice a mountain directly in front of you. Its angle of elevation
(to the peak) i is 3.5°. Affer you drive 13 miles closér to the
mountain, the angle of elevauon is 9" Approxmzate the helght
of thi 'mountalm

(not fo scale)

In Exerc:ses 41—44 determine the pmod and ampntude of each
d function..“”‘ i -

4L @) y=25m2x

@i

43. b 331n 411:::

—COS_

“ys *10
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Evaluate each of the following. Find the letter which corresponds to each answer
and write that letter in the appropriate space provided.

Why do so many students study Trigonometry?

1. csc = =

6
2. sinllT” = Because

an 1 2 3 4 5 6 7 8 9 10
3. tan? =
4 oo M = 1=2 T=-- 0=1 C=%
. 6 -

_3 _ 1 _1 _

5 secX = R=% ©=% i S=v3

N H=—2 N=vZ A=2 E=28
6. sin— =

4
7. cscZ =
. 6 -
8. cos4—”:

3
9. sinZ =

2
10. sec X =

4

Did you hear about the girl who backed into a fan?

1. sin240° =
1 2 3 4 5 6 7 8
2. cos315° =
3. tan 135° = E=l D= 23 T=22
2 2 V3
4. cot225° = B:—% C=+3 S=_1
5. tan 315° = _ 1 _ _2
I_\/E A=1 R =5
6. sec 210° =
7. sin 150° =
8. csc 120° =
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Find 0 (0 <0 <2x):
l.cos0=1"%

2.sinf=-1

3.tan 06 =+/3

4. cos 30° =

5. cos 45° =

6. csc 315° =

7.s5in0° =

8. cos 90° =

9. csc210° =

10. cot 0° =

11. tan 120° =

12.

13.

14.

15.

16.

17.si

18. si

19.

20.

21.

22.

sec 330° =

csc 270° =

cot 135° =

T

S5t _
COtT—

Secm =

Page 12

23.s6C — = =
3

25. cot—3—":
2

7
26. COS Tﬂ =

5
27.csc ?" =

2T _
28. tan 3

Find 0 (0 <0 <2m):
29.csc 0 =3.256

30. cot 6 =.21686

31.cos 0 =-.782

32.tan 0=-1.212



