
652 PART I: Solutions to Odd-Numbered Exercises and Practice Tests

20.
sin 9x 1 sin 5x

cos 9x 2 cos 5x
5

2 sin 7x cos 2x

22 sin 7x sin 2x
5 2

cos 2x

sin 2x
5 2cot 2x

21.

 5 1
2f2scos udsin vg 5 scos udsin v

1
2fsinsu 1 vd 2 sinsu 2 vdg 5

1
2Hssin udcos v 1 scos udsin v 2 fssin udcos v 2 scos udsin vgJ

22.

 x 5
p

6
  or  

5p

6
  or    sin x 5

7p

6
  or  

11p

6

sin x 5
1

2
  o r  5p  or    sin x 5 2

1

2

 sin x 5 ±
1

2

 sin2 x 5
1

4

4 sin2 x 5 1 23.

 u 5
p

4
  or  

5p

4
    u 5

2p

3
  or  

5p

3

tan u 5 1                or    tan u 5 2!3

 stanu 2 1dstanu 1 !3d 5 0

tan2 u 1 s!3 2 1d tan u 2 !3 5 0

24.

 x 5
p

2
  or  

3p

2
  or    sin x 5

p

6
  or  

5p

6

cos x 5 0   or  5p  or    sin x 5
1

2

 cos xs2 sin x 2 1d 5 0

 2ssin xdcos x 2 cos x 5 0

sin 2x 5 cos x 25.

 x < 1.3821  or  4.5237  or    tan x 5 0.6524  or 3.7940

tan x 5 3 1 !5 or 5.5237  or    tan x 5 3 2 !5

 tan x 5
6 ± !20

2
5 3 ± !5

 tan x 5
2s26d ± !s26d2 2 4s1ds4d

2s1d

tan2 x 2 6 tan x 1 4 5 0

Chapter 6 Practice Test Solutions

1.

c 5 sin 12881 100

sin 1282 < 379.012

a 5 sin 4081 100

sin 1282 < 309.164

C 5 1808 2 s408 1 128d 5 1288 2.

b 5 sin 22.81981 20

sin 15082 < 15.513

B < 1808 2 s1508 1 7.1818d 5 22.8198

A < 7.1818

sin A 5 51sin 1508

20 2 5 0.125

3.

 < 6.894 square units

 5 1
2s3ds6dsin 1308

Area 5
1
2ab sin C 4.

Sincea < h and A is acute, the triangle has no solution.

 a 5 10

h < 13.394

h 5 35 sin 22.58

h 5 b sin A

19.

 5 2 sin x cos p 5 22 sin x

sinsx 1 pd 1 sinsx 2 pd 5 21sin
fsx 1 pd 1 sx 2 pdg

2 2 cos
fsx 1 pd 2 sx 2 pdg

2
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5.

 5 43.5268

 C < 1808 2 s62.6278 1 73.8478d

 B < 73.8478

cos B 5
s49d2 1 s38d2 2 s53d2

2s49ds38d
< 0.2782

 A < 62.6278

cos A 5
s53d2 1 s38d2 2 s49d2

2s53ds38d
< 0.4598 6.

 B < 1808 2 s12.858 1 298d 5 138.158

 A < 12.858

 cos A 5
s300d2 1 s218d2 2 s100d2

2s300ds218d
< 0.97495

 c < 218

 < 47522.8176

c2 5 s100d2 1 s300d2 2 2s100ds300dcos 298

7.

 < 11.273 square units

 5 !8.2s8.2 2 4.1d s8.2 2 6.8ds8.2 2 5.5d

 Area 5 !sss 2 adss 2 bdss 2 cd

s 5
a 1 b 1 c

2
5

4.1 1 6.8 1 5.5

2
5 8.2 8.

12°168°40
70

x

 x < 190.442 miles

 < 11977.6266

x2 5 s40d2 1 s70d2 2 2s40ds70dcos 1688

9.

 5 19i 2 10j

w 5 4s3i 1 jd 2 7s2i 1 2jd 10.

 5
5!34

34
i 2

3!34

34
j

v
ivi

5
5i 2 3j
!25 1 9

5
5

!34
i 2

3
!34

j

11.

 u < 96.1168

 cos u 5
23

!61!13

 iui 5 !615j      ivi 5 !13

 u ? v 5 6s2d 1 5s23d 5 23

u 5 6i 1 5j     iiv 5 2i 2 3j 12.

 5 k2!3, 2l

 5 41!3

2
i 1

1

2
j2

y

x
30°

v

5 4si cos 308 1 j sin 308d

13. projvu 5 1u ? v
ivi2 2v 5

210

20
 k22, 4l 5 k1, 22l

14.

Since z is in Quadrant IV, 

 z 5 5!2scos 3158 1 i sin 3158d.

u 5 3158

 tan u 5
25

5
5 21

r 5 !25 1 25 5 !50 5 5!2 15.

 5 23!2 2 3!2i

 z 5 612
!2

2
2 i

!2

2 2
cos 2258 5 2

!2

2
,   sin 2258 5 2

!2

2

16.

 5 28scos 308 1 i sin 308d

f7scos 238 1 i sin 238dg f4scos 78 1 i sin 78dg 5 7s4dfcoss238 1 78d 1 i sins238 1 78dg
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17.
91cos 

5p

4
1 i sin 

5p

4 2
3scos p 1 i sin pd

5
9

33cos15p

4
2 p2 1 i sin 15p

4
2 p24 5 31cos 

p

4
1 i sin 

p

42

18.

 5 4096fcos 3608 1 i sin 3608g 5 4096

s2 1 2id8 5 f2!2scos 458 1 i sin 458dg8 5 s2!2 d8fcoss8ds458d 1 i sin s8ds458dg

19.

The cube roots of z are: 

For 

For 

For k 5 2,  3!83cos 

p

3
1 4p

3
1 i sin 

p

3
1 4p

3
4 5 21cos 

13p

9
1 i sin 

13p

9 2

k 5 1,  3!83cos 
1p

32 1 2p

3
1 i sin 

1p

32 1 2p

3
4 5 21cos 

7p

9
1 i sin 

7p

9 2

k 5 0,  3!83cos 

p

3

 3 
1 i sin 

p

3

 3 
4 5 21cos 

p

9
1 i sin 

p

92

3!8 3cos 

p

3
1 2pk

3
1 i sin 

p

3
1 2pk

3
4, k 5 0, 1, 2

z 5 81cos 
p

3
1 i sin 

p

32,  n 5 3

20.

The fourth roots are: 

For 

For 

For 

For k 5 3,  cos 

3p

2
1 6p

4
1 i sin 

3p

2
1 6p

4
5 cos 

15p

8
1 i sin 

15p

8

k 5 2,  cos 

3p

2
1 4p

4
1 i sin 

3p

2
1 4p

4
5 cos 

11p

8
1 i sin 

11p

8

k 5 1,  cos 

3p

2
1 2p

4
1 i sin 

3p

2
1 2p

4
5 cos 

7p

8
1 i sin 

7p

8

k 5 0,  cos 

3p

2

4
1 i sin 

3p

2

4
5 cos 

3p

8
1 i sin 

3p

8

4!1 3cos 
13p

2 2 1 2pk

4
1 i sin 

13p

2 2 1 2pk

4
4, k 5 0, 1, 2, 3

x4 5 2i 5 11cos 
3p

2
1 i sin 

3p

2 2


