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Answers for Lesson 14-1 Exercises

1. cosfcoth = cos 6 (%) =1 —Sisigze = Si1’110 — sin 0
2. sinfcotf = sin 6 (%) = cos 0

3. cosfOtan O = cos 0 (33;09) = sin 0

4. sin 6 sec § = sin 6 (Cols 9) = Sg;% = tan 6

5. cosfsech = cos 6 (Cols 0) =1

6. tan 6 cotf = (%)(zﬁf g) =

7. sinfcsch = sme(sme) = ziﬁg =1

8. coto = 0= Ly eml - Lo 1o sl

9. 1 10. sin? 6 11. tan? 6
12. —cot? 6 13. csc o 14. sin 6
15. cos 6 16. 1 17. sin 6
18. 1 19. 1 20. 1

21. sec o 22. 1 23. sec’ 6
24, sec? 0 25. cot 6 26. csc 6
27. —tan? 6 28. tan 6 29. secé
30. csc 6 31. sin? 6 32. sin’ @
33. sin 6 34. sec 6 35. sec 6 csc? 6
36. 1 37. 1 38. 1

39, +\V/1 — cos® 6 40, +V1 —cos’f

41. +V1 = sin’9 42. +\V1 + cot? 0

sin 6

43. +Vesc2 9 — 1 44. +\/1 + tan2 6
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Answers for Lesson 14-1 Exercises (cont.)

45. sinZ 0 tan2 0 = sinZ 0 (Sm 0) (1 — cos? 6) (Sms Z)

02 — 2 .
_ sin“ 6 51121 0 cos? 0 _ sm20 _ sin? 0(2:08 0 _ tanZ 0 — sinZ 6
cos™ 6 cos™ 0 cos™ 0

46. sec O — sinHtan0=L—sin6(5in—0)

cos 0 cos 0
_ 1 sin?6 _ 1 — sin?6 _ cos?6 _
~ cos @ cosf cos 6 ~cosO cos 0

: — o sin ¢ cos 6
47. sin 0 cos 6 (tan & + cot §) = sin 0 cos 0 (COS ot sme)
_ sin®fcos + cos® 0 sin 6

a2 _
cos 0 snp = sin 0 + cos2h =1

48 1 —sinf _ 1 —sinf , cosf _ (1—sm0)cos€

cos 6 cos 6 cosg cos’ 0
(1 — sinf)cosh (1 —sinf)cosd  cos@
1 — sin® 0 (1 — sin@)(1 + sing) 1 T sind
1
49 sec 0 _ cos 6 .sinfcosf _

*coth + tan6 ~ cos¥d + sinf sin 6 cos 6
sin 6 cos 6

sin 0 sin 6
= = sin 6
0052 6 + sin2 0 1

50. (cot0+1)2—cot20+200t0+ 1=cot?0+ 1+ 2coth
= csc2 6 + 2 cot 6

51, 1 —sin’6 52. 1 — sin 6

sin2 0
53. Check students’ work.

54. When checking a root of an equation, you substitute the
solution into the equation to see if it is true. When verifying
an identity, you substitute equivalent expressions until both
sides are the same.

. _ 1 + coséb
55. 1 + sec O = 1+COSH COSQ+1 cos 6

1 +tan@ _ 1 tan6 __
56. tan 0 ~ tan 6 + tan6 cot 6 + 1

Algebra 2 Chapter 14



© Pearson Education, Inc., publishing as Pearson Prentice Hall. All rights reserved.

Answers for Lesson 14-1 Exercises (cont.)

57.

58.

59.
60.
61.

cos 0) . (sin 0)
cothin9+tanecose_<SIH9 Sln0+ cos 6 COSH_COSH
sec 6 csc 6 - 1 1 T 1

) cos ¢ sin 6 cos ¢
+ 811110 = cos? 6 + sin?0 = 1
sin 0

sin § tan? @ + cos® 6§ tan? § = tan? 0 (sin?  + cos? 0)
= tan? 0 (1) = tan? 9 = sec? 9 — 1

1
csc? 0

If ny > nq, then 91 > 02, if ny < ny, then 01 < 02,
if Ny = nl,then 01 = 02.
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Answers for Lesson 14-2 Exercises

1. =5+ 22n 2. 0+ zn 3. 7+ 2nn
4. 30° + n - 360° and 150° + n - 360°

5. 30° + n - 360° and 210° + n - 360°, or 30° + n - 180°
6. 210° + n - 360° and 330° + n - 360°

7. 120° + n - 360° and 300° + n - 360°, or 120° + n - 180°
8. 0.79 + 7n

9. 0.38 + 27n and 2.76 + 2zn

10. —0.89 + 27n and 4.04 + 27zn
11. 1.89 + 7n
12. 2.67 + 2zn and 3.62 + 27nn

13. no solution

14. 1.37 + 7©n
15. 095 + 27zn and 5.33 + 27n
5 11 5
16. 6. 17. 1§ 1. 7 37
19, Z 3% 20. 0.84,5.44 21. 0.46,3.61
22. 0 23. 2.11,5.25 24. no solution
4 5 3 3
25. 3% 26. 5, 7,5 27. 5,
28. 0,7, I 29, Z 3% 5z 71 30. 0,%, 7,°F
31. 0,7 32. 0,7 33, 1z Lz

34, a. t = % . cos_l(_%l)
b. about 1.16s,1.33s,1.54 s
¢. about 3.165s,3.33s,3.54 s

Algebra 2 Chapter 14



© Pearson Education, Inc., publishing as Pearson Prentice Hall. All rights reserved.

Answers for Lesson 14-2 Exercises

35. 30° + n - 360° and 150° + n - 360°

36. 60° + n - 360° and 300° + 1 - 360°

37. 210° + n - 360° and 330° + n - 360°

38, £ 39, 7 40. 0.10,3.24
41. 0.34,2.80 42. 3.04,6.18 43. 0

44. 0.0028s;0.019 s

45. a. 30° + n - 360° =< x = 150° + n - 360°
b. 150° + n - 360° < x =< 390° + n - 360°

Find the values of x where the graphs intersect, and then
choose the appropriate interval.

2

o

46. 0 + 2zn,5m + 27{11,%7[ + 27n

47. % + 27n,°F + 27n

48. Z + 27n,°% + 27n,°F + 27n

49. T + Tn

50. T + 27211,%’r + 27n, % + nn

51. 0 + 2zn, m + 27nn,1.25 + 2nn,4.39 + 27xn

52. 5 + 27[11,%” + 27[11,117” + 27n

53. £+ 7m,%” + 7n 54. € + Zﬂn,% + 27n

55. 1.107 + 7n,*F + zn

56. The student misinterpreted the meaning of cos 1 0.5 as

. 1
being equal to 5.

57. The student divided both sides of the equation by sin 6,
which in the given interval can be equal to zero. Since
division by zero is not possible, this is where the error was.

Algebra 2 Chapter 14



© Pearson Education, Inc., publishing as Pearson Prentice Hall. All rights reserved.

Answers for Lesson 14-2 Exercises (cont.)

58.
60.
62.
63.
64.

65.
66.

67.
69.

71.
73.

74.

2.09 + 27n,4.19 + 27nn 59. 0.79 + 7nn,2.36 + ©n
0+ 7mn 61. 0.79 + 7n,2.36 + nn
0+ nn,0.79 + nn,2.36 + nn

2.09 + 27n,4.19 + 27n

Answers may vary. Sample: In the first equation, you isolate
the variable x to get the solution. In the trigonometric
equation, you first isolate the trig. part, sin 8, but then you
must continue to solve for 6.

R4
5 + 2mn

a. Answers may vary. Sample:cos § = —1,2cos § = —2,
3cosf = —3

b. Start with cos § = —1, and then multiply both sides of
the equation by any nonzero number.

sin_l(%) 68. %cos_l(y)
sin_l(%) — 2 70. % cos_l(—%>
cos (y — 1) 72. %cos_l(yz;l)
a. K = 1250(8 — sin 6) ft?

b. =2.08

a. 1:55 AM., 11:05 A.M., and 2:55 pM.

=

12:00 midnight to 1:55 A.M., 11:05 A.M. to 2:55 P.M.
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Answers for Lesson 14-3 Exercises

1. a. ~8333 ft
b. ~8824 ft
2. a. =~;5=08 b =Y =213
d. ¥ ~213 e. £ ~113
3. I
H 40 G
a. ;7 ~022 b 40~098
d. 4l ~ 4.56 e. 2 ~022
4. P
; r
R 12 Q
sin P = 35 = 0.92,
cos P = 75 =~ 0.38,
taanls—2 =24,
csc P = % ~ 1.08,
sec P =13 =26
5. 41.8 6. 252
8. a. 300 ft
b. 445 ft

8

C. 15 =~ 0.53
8

f. & ~053
40 ~

¢ % 4.44

f. not defined

7. 10.6

¢. Answers may vary. Sample: The flagpole must be straight,
the ground must be flat, and the flagpole and the ground
must be perpendicular. You assume these things so that
the flagpole and the ground form a right triangle. By
having a right triangle you can use its properties to find

the missing parts.

Algebra 2
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Answers for Lesson 14-3 Exercises (cont.)

9. 45.0° 10. 18.4° 11. 48.6°
12. 60.0° 13. 19.6° 14. 7.3°
15. 74.3° 16. 3.0° 17. 68.0°

18. a = 8.7,msLA = 60.0°, ms£B = 30.0°
19. ¢ =78,mLA = 39.8°, m/B = 50.2°
20. a = 9.0,mLA = 36.9°, m/B = 53.1°
21. ¢ = 102,m/L A = 52.6°, m/ B =~ 37.4°
22. a =~ 80,mLA = 61.8°, m/B = 28.2°
23. b = 14.0,msLA = 50.6°, m/ B = 39.4°

24. a. mLA = cos” ! (%)

b. 37°
c. 53°
25. COSGZ@, 26. sinHZ%,
tan = %, tan 0 = 37@,
_ 8 _ 2039
csc 6 = §, csc O = "7
86002—8\5/5%, secHZQ,
_ V55 _ 7V39
cot § = 3> cotd = 77
2\/6 - _ 24 — 7
27. sin 0 = 5 28. s1n0—g,cost9—g,
tan § = 2V6, cscf = 33,sec = %,
cscH—Sl\é_,seCO—S cotf =
_ V6
cotf = 45
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Answers for Lesson 14-3 Exercises (cont.)

29,

31.

32,

33.

34.

35.
36.
37.
38.
39.
40.
41.
44,

Siﬂ@:%,COSHZ#, 30. sin(?:%,cosezl%,
tan 6 = 337, tan 6 = S\Tﬁ,
_ 7Vv33 _ 167
sect = 733, csch = ~35,
cot § = V3 cot § = L7
4 35
sin0=44—”141,
_5v4l 4
cosf = 47 ,tan b = ¢,
cscHz—”441,
sec¢9=—”541

cos 6 = 0.937,tan 6 = 0.374,csc 0 = 2.857,sec 0 = 1.068,
cot 0 = 2.676

sin @ = 0.192,cos 0 = 0.981, tan 6 = 0.196, sec 0 = 1.019,
cot = 5.103

a. d =10

b. 115.5 ft, 130.5 ft

a=15msLA = 61.9°, m/B = 28.1°

c =122, m/LA = 35.0°, m+LB = 55.0°
a~=790>b=62 msB = 38

a=39.c=69 m/sB = 558°
a~=?2068,c=281,msA = T72.8°

a=198,b =29 m/A = 81.7°

35.5° 42. 33.4ft 43. 20.3 m?

136.2 ft; 46.6 ft
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Answers for Lesson 14-3 Exercises (cont.)

45,

46.

47.

48.

49.

51.

53.

a. 12
b. 12

Using inverse sine, you can find that 6 = 30°. Since sine is

positive in the first and second quadrants, another solution
is 150°. All the solutions would be 30° + n - 360° and 150° +
n - 360°.

ara)
A

msZA=20

Since AAPQ and AABC are similar triangles AQ — AC

A0 = AQ _ AO _ aC _ AP AR
So,cos 6 = AQ 1 Ap = 4p = cos A.
a. =67 ft
b. =3.4°
? 2 sin A
secA 2 co%A 50. tan A 2 sn4
c 2 1 a » %
b= Db b=1>
C C
c=c a_ a
b b b b
cos’ A +sin?A 21 52. a. 5.9 units
(B + (8P 21 b. 31.8 units?
b2 + g% 2 (2 ¢. 6.2 units?
2 =2
a. 72°
b. 19.0cm
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Answers for Lesson 14-4 Exercises

1.
4.
7.
10.
13.
16.

17.
18.
19.
20.
21.
22,

23,
24,
25.

26.
27.
30.
33.
36.

18.7 cm? 2. 9.1in2 3. 81.9m?
61.3 cm? 5. 10.9 6. 9.2

7.4 8. 12.2in. 9. 10.7 m
15.8 in. 1. 33.5° 12. 41.1°
27.0° 14. 31.7° 15. 28.8°
a. ms1l =4° ms2 = 58°

b. 227 ft

m/D = 100°% e = 22.3° f = 34.2
m/A =387, msB = 333°b =219
m/T =293° m/R = 26.7°r =83
m/B =85,b=11.3,c = 8.7

m/C = 40°b = 10,c = 6.8

m/E =628 m/F =822°%e =171 ormsE = 47.2°,
m/F =978 e~ 14.1

m/F =72°e =201n., f = 23.51n.
m/E =403 m/F = 857°f=123m

a. when m2C = 50°
b. when m2C = 50°
¢. 90°% a right triangle has the greatest height.

Check students’ work.

7.5 mi, 7.9 mi 28. 32 cm 29. 66°
85.0 31. 444 32. 29.7
49.4 34. 267.3 35. 0.3
8.5 37. 0.9 38. 82 m
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Answers for Lesson 14-4 Exercises (cont.)

39. 28.0 ft 40. 43.2 yd 41. 4.0 cm
42. 204 ft 43. 2.4 miles

44. No;you need at least one side in order to set up a
proportion you can solve.

45. a. 56.4°
b. 93.6° 26.4°

¢. No; AEFG could be congruent to AABC instead
of AABD.

Algebra 2 Chapter 14
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Answers for Lesson 14-5 Exercises

1. 37.1 2. 27.9 3. 13.7
4. 16.3 ft 5. 10.0 cm 6. 11.81n.
7. 47.3° 8. 27.0° 9. 125.1°
10. 33.7° 11. 83.3° 12. 47.2°
13. 60.5° 14. 50.8° 15. 71.7°
16. 27.0° 17. 35.5°

18. b2 = a? + ¢? — 2ac cos B

19. ¢2 =a? + b%2 — 2ab cos C

20. SiI[l)B — siréC

21. s1r}lA — 51rl1)B

22. si%C = sirbA

23. a? = b* + 2 — 2bccos A

24. b =347, m/A = 26.7°,m/C = 33.3°

25. m/A = 50.1°,m/B = 56.3°,m/C = 73.6°
26. f=62,ms/D = 34.6°, m/E = 83.4°

27. m/A =90°,m/B = 36.9°,m/C = 53.1°
28. g =533,msF =319, m/H = 38.1°

29. m/A =56.1°,m/B =70°,m/C = 53.9°
30. a-b. Check students’ work.

31. 46 ft

32. Assume one side is 1. Then use that side and its
corresponding angle in the Law of Sines to find the ratio of
the lengths of the other two sides.

33. 77.2°

Algebra 2 Chapter 14
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Answers for Lesson 14-5 Exercises (cont.)

34. a. 45.4 mi
b. 14.4° left; 4.4° west of north

35. 56.6° 36. 11.0cm 37. 8.8cm
38. 27.0° 39. 117.3° 40. 13.0 cm
41. 32.6° 42, 21.5° 43. 67.2°
44. 8.3 ft 45. 64.0° 46. 79.6°
47. 109 cm 48. 18 cm

49. Yes:since cos 90° = 0, ¢? = a? + b — 2ab cos C
reduces to ¢ = a® + b2

50. 4.8 in.

51. a. 2.1 m
b. 9.8 m?

52. 3.0

Algebra 2 Chapter 14
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Answers for Lesson 14-6 Exercises

— ) = 1 = 1 - :
RS N S RN C () RN ()
— L = —sech
" cos (% - 9)

COS(%}_ 0) = SirllH = csc 6
. ¥ 8. 5% BEEE
10. Z M. 12. 2.034,5.176
13. £ 14. 2 15. sec A
16. tan A 17. 0 18. 2
19. —1 20. 0 21, V2 V6
22. —\/3 -2 23. 2 - V3 24, V21 V6
25, Vo V2 26. 2+ \/3 27. -2
28. 1 29, V2 V6 30, Yot V2
3. 2+13 32. — Y2 33. -1
34. 35. 1 36. 3
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Answers for Lesson 14-6 Exercises (cont.)

37.

38.

39.

40.

41.

42.

sin (A — B) =sin (A + (—B))
= sin A cos (—B) + cos A sin (—B)
= sin A cos B — cos A sin B

tan (A — B) = tan (A + (—B))
__ tan A + tan(—B)
1 — tan A tan (—B)

_ tan A — tan B
1 + tan A tan B

cos (A + B) = cos (A — (—B))
= cos A cos (—B) + sin A sin (—B)

= cos AcosB — sin A sin B

tan (A + B) = tan (A — (—B))
__ tan A — tan (—B)
~ 1 + tan A tan (—B)

_ tan A + tan B
1 — tan Atan B

sin(x+7§[>+sin( —%[)

= sinx cos § + cos x sin§ + [sin x cos § — cos x sin %]

= sinxcos% + cosxsin% + sinxcosg—[ — cosxsin%

= 2sinxc0s%

P |
= 2 sIn x >
= sin x
- (3m
n(3F - )
3r 3

=sin7005x — cosjsinx
= —1cosx —0-sinx

= —COS X
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Answers for Lesson 14-6 Exercises (cont.)

43,

44,
47.
50.

51.
52.

53.

54,

Answers may vary. Sample:
sin (30° + 60°) X sin 30° + sin 60°
sin (90°) £ sin 30° + sin 60°

1#1+ \§
sin 36 45. sin 560 46. cos 76
cos 56 48. tan 1160 49. tan 26
d. y
4 \
\
V X
o A
. i\
4 1

b. No; it is not an identity since it is true for only a few
specific x-values.

¢. yes;0+ 2zn,n + 2rn,or 0 + nn
d. Answers may vary. Sample: sin x = 2 sin (0.5x)

(5 cos O — 5V/3 sin 6,5 sin 6 + 5V/3 cos 6)

a. cosine, secant; sine, cosecant, tangent, and cotangent

b. No; answers may vary. Sample: y = sin (x + 0.5) is not
odd because y = sin (—x + 0.5) = sin (—(x — 0.5)) =
—sin (x — 0.5) # —sin (x + 0.5).

cos (r — 6) = cos w - cos 6 + sin 7 sin 6
= cos T cos = —cos 0

sin (x — @) = sinx - cos § — cos 7 sin 6
= —cosmsinf = sin 6

. sin(r +6)=sinmw-cosf + cosmsinf = —sin 6

. cos(mr +0) =cosm-cosh — sinzsin = —cos 0

Algebra 2 Chapter 14
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Answers for Lesson 14-6 Exercises (cont.)

57. Given a parallelogram with adjacent sides x; and x, and
diagonals of d; and d,, then by the Law of Cosines,

Algebra 2

d12 + d22 = X12 + x22 — 2X1X2 cos 6 +
[.Xlz + X22 — ZX1X2 COS(ﬂ' - 9)]

= 2.X12 + 2)622 - 2)C1XZ cos 6 — 2.X1X2
[cos 7 cos 6 + sin 7 sin 0]

= 2xy% + 2x,° — 2x1x, cos 6 — 2x1X, [—cos 6]
= 2xy%2 + 2x,° — 2X1X, cos O + 2x{X, cos 0
= 2x1% + 2x)% = 2(xy? + x)°)

Chapter 14
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Answers for Lesson 14-7 Exercises

V3 1
1 —5 2. ) 3. —\V3
4. 1 5. —3 6. V3
1 V3
7- _z 8- _T
9. sin20 = sin (6 + 0) = sinf cosH + cosh - sin O

= 2 sin 6 cos 6

_ _ tanf + tanf _ 2tané
10. tan20 =tan (0 + 0) = T — andtand — PR

1, Y2rV3 2. V7-a/3 13 Y28

14. 2#_\[2 15. —22“6 16. V3 - 2\/2
17. O 18. \/2—22+\/§ 19.%
20. \{—}F 21. 3 22. 1
23. Y7 24, —4U 25. —4
26. —V17 27. sin2R = 2sin Rcos R =257 =5
28. cosZchoszR—sian:(g)Z_(g)ZZ:_;_:_;:ﬁ
29. sin 2§ =2sinScos§ =250 =2

= 2sin R cos R = sin 2R g
30. sinzgz(sin%y:(i\/@)z:l—zcosﬂ

=1_%:l—L:t—r

2 2t 2t

M
R_ /1 — cosR _ | t—s ., t+ts
31. tan 1+ cosR 1_|_%_\/t+s [+ s
Bl (t+s)_\/(t+s)

Algebra 2 Chapter 14
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Answers for Lesson 14-7 Exercises (cont.)

32.

33.

34.

38.
42,

44,

46.
49,

50.

28 _ S\2 /1—cosS) 1 — S
tan 2 (tan 7) (+ 1 + cosS 1+ Cc(c))ssS
— 1 —
1+
No; since the sine function is periodic, A and B can have
many different values.

NN

t_
Tt +r

24 7 _25
V5 2V5 1
= 39. —=5~ 40. —5 41. -2
cos 6 (8sinf — 3) =0 43. sinf (4cosh — 3) =0
% =, 0.384,2.757 0, 7, 0.723, 5.560
cos 0 (2sin?0 — 1) =0 45. 4cos?9 —1=0
x 3nrx 3n St In T 2m 4m Sm
2> 224> 4> 4> 4 3»3>3>3
1 47. —cos 6 48. cos O — sin 6

Answers may vary. Sample:

a. sin 60° = % cos 60° =

b. sin 120° = %

¢. cos 30° = %

D=

tan tan 6

Answers may vary. Sample: No; the graphs of y = and

y = tan Z intersect but do not coincide.

51-56. Answers may vary.

51.
52.

4 sin 6 cos 0 (cos® @ — sin? )

8 cos*h — 8cos?h + 1
2
4tan 6 (1 — tan-0) 54. + \/% F \/1 20089

tan40 — 6tan20 + 1
\/1+\/2 + %COSQ

1+\/2 + %cos@

Algebra 2 Chapter 14
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Answers for Lesson 14-7 Exercises (cont.)

57. a.

A 1 —cosA 1 —cosA 1 + cos A
taIIj:i 1+ cosA = *+/1+ cosA - 1+ cosA =

1 — cos2A sin2 A sin A
T 2 = 2=
—\ (1 + cos A) —\/ (1 + cos A) 1+ cos A
Since tan % and sin A always have the same sign, only the

positive sign occurs.

A 1 — cos A 1 — cos A 1 — cos A
tan7=i 1+ cosA = F~/1 + cos A - 1 —cosA =

+\/(1 — cos A)? _ +\/(1 — cos A)? _1—cosA
"N 1 - cos’A - sin® A sin A
Since tan % and sin A always have the same sign, only the

positive sign occurs.

Algebra 2

Chapter 14
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