10.

11.

12.

13.

Algebra 2

Lesson 14-1 - Practice and Problem-Solving Exercises Answers

{cos@)
sin 6
_1- sin®6

sin 6

cosfcotf =cosf

1 .
=——-sinf
sin 6

Domain: all real numbers except multiples of &

sinfcot 6 = sin@( C?SZ)
sin

=cosf

Domain: all real numbers except multiples of &

cos@tan9=cos0(sme\

cosBJ

=sin6

Domain: all real numbers except odd multiples of g

. . 1
sinfsech = s1n6(
Lcos@)
_ sin 6
cosf
=tanf

Domain: all real numbers except odd multiples of g

cosGsec9=cosB(coseJ

-1

Domain: all real numbers except odd multiples of g

[sin@) ( cosh)
tan9c0t6=Lcong ksin@}

-1

Domain: all real numbers except multiples of %

. . 1
sm@csc@=s1n6{ - !
Lsm@}
_siné
sin 6
=1

Domain: all real numbers except multiples of &

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

cotf = cosf

sin 6

\
=ksin0} cos@
=cscfcosf

Domain: all real numbers except multiples of 7

-sin6

csch—-sinf =

sin 6

_ 1-sin®6
~ sing
_cos’6

sin 6
=cotfcosf

Domain: all real numbers except odd multiples of %

sin”6.
tan® 0.
—cot®6
csc’ 0
sin 6

cos O

sin O

cscl

sec6



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

1
sec” 6
sec’
cscO
tan 6
sin® 0
sin 6
1
1
1
1
+y1-cos’6
+y1-cos’ 0
cosf
+y1-sin"@
sin 6
1+ cot’0
*+esc? -1
+y1+tan®0

47.

48.

49.

50.

51.

52.

53.

2
sin®Atan’ 0 = sin® (9( sin’ 0

cos’ 0
[ sin® @)
(1 - cos%)(i:); 0}

sin 6 - sin* @ cos®

cos’ @
2 1.2 2
sin“f sin”6cos” 6O

cos’ @ cos?@
=tan®6-sin’0

sech-sinftanf = ! —sine(sme\
cos Lcos@)
1 sin®6
_cose_cose
_1-sin’6
~ cosf
_cos’0
 cosO
=cosf

=sin600s6(sm6 + cos6)

cosf sin GJ

~—

sinGcosG(tanG +cot 6

sinfcosf cos’Osinh
= +

cos6 sin 6
=sin’?0+cos’f=1

1-sinf 1-sinf cosf

cos6 cosf cosf
(1 - sin 9)cos6
B cos®0
(1— sin0)0050
1-sin®6
(1 -sin 0)00s6 cosf

(1—sin0)(1+sin6) B 1+sin6

1
secf  cosp  sinfcosd
cot@+tan® cos® sinf sin6cosd
sinf cosf
sin 6

cos® 0 +sin” 0
_ sin 0
1
=sin6

2
(cot6+1) =cot’0+2cotf+1

=cot’0+1+2cotO
=csc’0+2cot B

1-sin®6

sin’@



54. 1-sinf 60.

sin (0 + n)
tan(G +n) = 7—50% P
55. Errors are in the first line and the last 2 lines: first line, —sin@
incorrect cancellation of tan”8; last 2 lines, T cos6
sin’ =tan®0, not cot’#. The correct identity verification is: - tan®
cos” 0
1 sin®@
seczﬂ—tanzﬂ_m_cos29 61. 1
tan® @ - sin®@
cos’ 0

2
_l—sinzﬂ’cosze 62. csc’ O

cos’0 sin’@

<2
=m Ifn, >n,thenf >60_;ifn <n, then0 <6_;
sin29 63 ] 2 1 1 2 2 1 1 2
cos? 0 " ifn,=n, then6,=0,.
" sin’6
=cot® 0
64. C
. Check students’ work.
o6 65. H
57. (x - 1)2 -1= x(x - 2) is an identity since: 66. C
2
(x—l) —1=x2—2x+1—1=x2—2x=x(x—2).
(x - 1) = x(x - 1) is not an identity since it has a unique solution: .
2
(x—l) =x(x—1)
x*-2x+1=x"-x 68. C
-x=-1
x=1

By the difference of Squares Property and the second

69. Pythagorean Identity: (sec 0- 1)(sec 0+ 1) =sec’6-1=tan’6
58a. o . . .
In the unit circle, the coordinates of any point are (cos ¢, sin ¢).
For P, ¢ = 0+ n. Thus, the y-coordinate of point P is sin(G + n). 70. 2y \ lf
0
(0] 3
151/ \
58b. The two right triangles are congruent by HA. 14
58c. corresponding parts 71 Uiy N
2 N
(0] 7r 0
58d. In Quadrant I, the y-coordinate is y = sin 6. The absolute values L \\
of the y-coordinates in Quadrants I and III are equal. So, the y-
coordinate of P is —sin6.
72. [\ 4
2N /
58e. . . s . . ]
Since the y-coordinate of Pis sin(6 + J'L') and is also -sin§, 5 -
sin(9+n)= -siné. +2
R 11
59. cos(B + n) = |cos€ , but is also in Quadrant IIT and is negative, so

cos 0+7r)= —cosf.



73.

74.

75.

76.

7.

35°

45°

135°

211°

78. 1

79.

80.




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Algebra 2

Lesson 14-2 - Practice and Problem-Solving Exercises Answers

90° + 360°n

30° +360°n and 210° + 360°n, or just 30° +180°n

240° + 360°n and 300° + 360°n

120° + 360°n and 300° + 360°n, or just 120° +180°n

90° + 360°n and 270° + 360°n, or just 90° +180°n

135° + 360°n and 225° + 360°n

0.79 + 27n and 3.93 + 27n, or just 0.79 + 7n

0.38 + 27n and 2.76 + 27n

-0.89 + 27n and 4.04 + 27n

1.89 + 27n and 5.03 + 27n, or 1.89 + nn

2.67 + 2an and 3.62 + 27n

no solution

x bn
6’ 6
n 1lw
6 6
T 5w
4’ 4
T 3m
4’ 4
0.46, 3.61
2.11, 5.25

no solution

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

The air conditioner comes on about 4.7 hrs after midnight,
4:42 A.M., and goes off about 4.7 hrs before midnight, 7:18 p.M.

30° + 360°n and 150° + 360°n

60° + 360°n and 300° + 360°n

210° + 360°n and 330° + 360°n

5m
3

)

w |

0.34, 2.80

3.04, 6.18

9 seconds after starting

The current will first reach 20 amps after 0.0028 seconds. The
current will first reach —-20 amps after 0.019 seconds.



44a.

44b.

44c.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

E+2;msxs5—n+27m
6 6

5—ﬂ+2nnsx513—ﬂ+2nn
6 6

Find the values of x where the graphs intersect, and then

choose the appropriate interval.

0+ 27n, gfc+2fm, éfc+2.7'm
3 3

z+2;m, 3—ﬂ+2:m

2 2

£+2:m, 5—ﬂ+2:m, 3—ﬂ+2nn

6 6 2

z +27n, S—ﬂ +27n, 5—” +27n, and 7—][ + 27n
4 4 4 4

£+2:m, 5—]r+27m, £+Jm
6 6 2

0=nn, 1.25+nn

£+2:m, 7—ﬂ+27m 11—ﬂ+2:m
2 6 6

T %4
—+an, —+7an
6 6

— + 27n, +21n
2

—ﬂ+27m —+27n
3

w, an

4 2

0+7n

w, an

4 2

58.

59.

60.

6la.

61b.

62.

63.

64.

65.

66a.

66b.

67.

68.

69.

70.

71.

72.

73.

0+ 7n, r,m
4 2
2—ﬂ+2fm, 4—ﬂ+2.7'm
3
3—ﬂ+2nn
2

Answers may vary. Sample:
cosf =-1, 2cos0 =-2, 3cosf =-3

Start with cos6 = -1, and then multiply each side of the

equation by any nonzero number.

0=sin'1(§) _2
el
{5}

1:55 AM,, 11:05 aAM, and 2:55 pM.

times when the tide is at least 3 ft above the mean water level:

from midnight to 1:55 am., and from 11:05 AM. to 2:55 p.m.

cotO



74.

75.

76.

717.

78.

79.

80.

81.

82.

83.

84.

tan®6

sin 6

tan 6
4
y=4cos—0
4
y=23cosb

T 2
=—cos—0
YT

21

521
2



10.

11.

12.

13a.

13b.

13c.

13d.

13e.

13f.

14.

14a.

14b.

Algebra 2

Lesson 14-3 - Practice and Problem-Solving Exercises Answers

sin6=§, cosf=-—, tan9=—§
5 4
csc49=§, secl =-—, cot9=—é
3 3
sinf =—, cosf =—, tan6=%
5
cscl=—,secl=—, cot0=—
12
P P C RS
26
V26

csc=-——, secH =126, cotG=—l
5 5

5 ft

0.88
2.13
0.53

2.13

0.53

0.22

0.98

l4c.

14d.

14e.

14f.

15.

16.

17.

18a.

18b.

18c.

19.

20.

21.

22.

23.

24.

25a.

25b.

25c¢.

4.44

4.56

0.22

not defined

41.8

10.6

25.2

300 ft

445 ft

Answers may vary. Sample:

The flag pole should be straight and perpendicular to the ground,
and the shadow cast on the ground should also be a straight line.
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.

a =87, mLA=60°, mLB=30°

c~17.8, mLA=~39.8° m/LB=~50.2°

a=9, mtA=36.9°, m/B=~53.1°

c=~10.2, m/A =52.6°, m/B=~37.4°

a=80, mLA=61.8° mLB=282°

b~14.0, m£A ~50.6°, m/B ~39.4°

m/LA =cos™ (—1200\
-

37°

53°



26.

217.

28.

29.

30.

31.

32.
3 8
\/55
0 0=@, ta 9=@, ¢ 9=§,
55
¢9=£,cot€—ﬁ
3
33.
3V39 20
L]
7
3439 339 20139
inf=——, tanf=——-, cscH = s
20 7 117
secl = s tﬁ—ﬂ
117
c 34.
2Ve6
L]
1
35.
sin0=&, tan6=2\/g,
csc6=ﬁ, secH =5, c0t6=£ 36
12 12 :
37.
24 25
L]
7 38.
sin9=%, cos0=l, csc9=§, se06=§, cot6=l
2 25 24 24
39.
40.
5V7 16
L1
9 41.
51n9=ﬁ, cosf=—, tan0=£,
16
42.
16V o ot
35
43.
4 Var 44a.
5
o oafa1 541 4 44b.
sinf = ,c080=——, tanf=—,
41 41
cscﬂ=@, se06=g 45.

35 100
n
15V/39
3y39 739 20

0sf=——, tanf=—, cscl=—,
20 117 7

20139 339
ecH = W’ co

0= "2
7

0= ,
651

V651 5V651
?, tan

sinf =—, cosf =
26

267651 V651
sl cotl = T

6

ec =

~ 100

sin

d

; 115.5 ft; 130.5 ft

33.4ft

150

tan @

x = ; 214.2 ft; 54.6 ft

20.3 m®

a=15 m/LA=~619°, m/B=~28.1°

c=12.2, m/A~35.0°, m£B=~55.0°

a="79, b=~62 msB=38°

a=3.9, ¢=~6.9 m/B=55.8°

a=~26.8, c=~281 mLA=728°

a=19.8, b=29, mLA =817

12

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° + 360°n and

150° + 360°n.



46.

47.

48.

49.

50a.

50b.

51.

52.

53.

54.

55.

56.

57.

58.

59.

y
P
1
Z X
Q

Q ¢
m.LA =6
Since aAPQ and aABC are similar triangles, AQ = AC
AP AB
So, cos6=AQ=£=ﬂ=£=c SA
1 AP
secA =< = L: 1
b (9\ cos A
L)

(a)
tanA=—=M=smA

(b cosA

\e)

2 2,
cos’ A+sin® A = b) +{E\ -
le) “(e)
b*+a’=c
2 =c‘2

72°
19.0 cm
61.7m
A
G
C
I
54.9°, 35.1°
180° + 360°n

90° +180°n or 45° +180°n

0° +360°n and 180° + 360°n, or 0° +180°n

60.

61.

62.

63.

64.

65.

y=sin(x—n)+4

graph y = sin x, translated & units right and 4 units up

Y

A
4

-

0o z I%Li

y=35in2(x+g) -5

graph y = 3sin 2x, translated % units left and 5 units down

y X

——
—
—
——

y=3sin2(x+%) -5

graph y = 3sin 2x, translated g units left and 5 units down

Y X

0 T 2
RN A YA
M |
LAl |
TN

\
6 cm?2
45 in.?
32.76 mm?



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22a.

22b.

22¢c.

23.

24.

Algebra 2

Lesson 14-4 - Practice and Problem-Solving Exercises Answers

18.7 cm?

9.1in.?

81.9 m*

10.9

9.2

7.4

41.1°

33.5°

27.0°

31.7°

340 ft

32 cm

7.5 mi, 7.9 mi

66°

sin54°  sin72°

20 f

miF =72°e=20 in., , [=235

mlE ~40.3°, mLF =~85.7°, f =12.3

when m£C = 50°

when m£C = 50°

90°; that is the angle measure at which sin 6 is greatest.

Check students’ work.

85.0

25.

26.

217.

28.

29.

30.

31.

32.

33a.

33b.

34.

35.

36.

37.

38.

39.

40.

44.4
29.7
49.4
82m
28.0 ft
43.2 yd
4.0 cm
504 ft
56.4°, 93.6°, 26.4°
No; AEFG could be congruent to AABC instead of AABD.
2.4 mi
No; you need at least one side length in order to set up a
proportion you can solve.
A
I
C
1 .
Area = 3 absinC
o 2(Area) 2(31.5) o5
sinC=——+= =0.
ab 9i 14
m/C =sin™ 0.5 = 30°
So, the measure of the included angle for the given sides is
30°, or 150°.
Y
AN
0
(0]
5 \ /




41.

42.

43.

44.

45.

46.

417.

48.

49.

50.

53.1°

24.6°

38.7°

54.7°



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

37.1

27.9

13.7

47.3°

27.0°

125.1

33.7°

83.3°

47.2°

60.5°

50.8°

71.7°

27.0°

35.5°

b*=a’+c*—2accos B

c?=a’+b*—2abcosC

sin B

b

sinA

a

sinC

c

a’=b+c*—2bccos A

sinC

C

sin B
b

sin A
a

Algebra 2

Lesson 14-5 - Practice and Problem-Solving Exercises Answers

217.

28.

29.

30.

31.

32a.

32b.

33.

34.

35a.

35b.

36.

37.

38.

39.

40.

41.

42.

43.

44.

about 59.1 nautical miles
46 ft
b=34.7, m/{A=26.7°, m/C =~ 33.3°

g=b3.3, mLF =~31.9°, m{H ~38.1°

msA=56.1°, m/B="70.0°, m/C =~53.9°
Check students’ work.

Check students’ work.

For any two side lengths a and b, the ratio % is equal to the

sin A

ratio , which can be found since A and B are given.

s

77.2°

about 45.5 mi

14.4° left; 4.4° west of north

56.6°

11.0 cm

8.8 cm

27.0°

117.3°

13.0 cm

32.6°

21.5°

67.2°



45.

46.

417.

48.

49.

50.

51.

52a.

52b.

53a.

53b.

54.

55.

56.

57.

58.

59.

60.

61.

62.

8.3 ft

64.0°

79.6°

109 cm

18 cm

Yes; since c0s90° =0, ¢ = a® + b> — 2abcos C reduces to

c=qa?+b%

4.8 1in.

21m

9.8 m*®

cosA>0ifb*+c>a’
cosA=0ifb*>+c* =a’
cosA<0ifb*+c<a?

acute A if cosA >0
right A if cosA=0
obtuse A if cos A <0

15.6

85.4°

61.4°

27.1°

24.1 units®

17.1in.

8.9 m

26.3 in.

63.

64.

65.

66.

67.

68.

69.

70.

71.

54.0°

sin 6

cos 6

csc?f



Algebra 2
Lesson 14-6 - Practice and Problem-Solving Exercises Answers

7. csc(G—E\= 1 12. sec(£_9\= 1
k J sin(e-f\ L2 J cos(f—e\
|72 27"
.t _ 2
sin(—(z—e\\ sin 6
)
_ 1
—sin(%—@) 13. tan(90°—A)=cotA
1
=—cos€
=—gech 14. csc(90°—A)=secA
8
sec(@——}= ! 15. cot(90°—A)=tanA
cos(@— )
TR 6 5
T : ’
cosL—LE—GJJ 2 2
= 3
cos(%—@) 17. %’ ?ﬂ
1
" sin6 t 3t bx Tm
=csc 8 0
9. (7 \ 19. &
cos| —-6
NPT
277 sinl ™ _p)
mk2_0J 20. 2.034,5.176
_sin@
" cos0 T 37
=tanf 21. E’ ?
10. csc(z—ﬁ _ 1 22. 0
L2 J sin(g—ﬁ)
2
1! 23. @
cos6 2
=sec6
24. -1
11. [ 7\ [ (= W\
t. 6-—|= -|—-6
17 tank |2 J) 25. 0
=—tan(%—0)
=-cot6 26 ‘/E‘\/g
’ 4
27. —3-2



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

—2+\/§

Sy

no | =

Do |

Q{%(cose - sine), - g(sin0+cose)]

sm(A_B)=cosB_(A_B)]

=cos[(%—A}+B

=cos(%—A] cosB—sin(%—A] sin B

=sin Acos B-cos Asin B

38. sin(A - B)

tan(A—B)=7—jCOS o

sin Acos B-cos Asin B

cos Acos B+sin Asin B

sin Acos B-cos Asin B

cos Acos B
cos Acos B+sin Asin B

cos Acos B

sinAcosB cosAsin B

_cosAcosB cosAcosB
cosAcosB sin Asin B

+
cosAcosB cosAcosB

B tan A - tan B
l+tan Atan B

39. ~ sin(A + B)

tan(A+B)—m

sin A cos B +cos Asin B
cosAcos B-sin Asin B

sin Acos B+cos Asin B

cos Acos B
cos Acos B-sin Asin B

cos Acos B

sinAcosB cosAsin B

+
_cosAcosB cosAcosB
cosAcosB sin Asin B

cosAcosB cosAcosB

B tan A + tan B
l1-tan Atan B

40. sin(x+£\+sin(x—£\
|5 )

. T LT T .
= SIN X COS — + COS X Sin — + Sin X c0OS — — COS X sin —
3 3
. T
= 251nxcos§

. 1
=2s8inx-—
2

=sinx

41. (50056—5 3sin0, 5sinf +5 3c0s0)

49. sin 30

43. sin 560



44.

45.

46.

417.

48.

49a.

49b.

50.

51.

52.

53.

54.

cos76
cos 50
tan116
tan 20

Let A =30° and B =60°,
sin(30° + 60°) = sin 90° = 1

J3

sin30°+sin60°=l+—==1
2 2

even: cosine, secant

odd: sine, cosecant, tangent, cotangent

No; answers may vary. Sample:
y=sinx-cosx. For x = E, f(x)= sinZ —cos” = 0, and
4 4 4

(=

f(x) = sin(—%) —cosk 4) = —\/i Because f(x) = f(—x)

and f(x) = —f(—x), the function is neither even nor odd.

cos(n —0) = cos s cos B + sin s sin
=-1-cosf@+0-sinf
=-cosf+0
=-cosf

sin(n—G) = sinscosf - cos 7 sin O
= 0-cos6—(—1)>sin9
=0+sinf

=sinf

sin(n+0) = sin s cosO + cos 7 sin O
= 0'cos6+(—1)'sin9
=0-sinf

=-sinf

cos(n+9)=cosnc050—sinnsin6
=-1-cosf- 0-sinf
=-cosf-0
=-cosf

sin 3—”—0\ =sin3—ncos0—cosg—nsin6
L 2 J 2 2

=-1-cosf-0-sinf
=-cosf-0
=-cosf

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

cosL0+3§) = cos@cos?’?ﬂ:— sin@sin%r

=cos¢9~0—sin6~(—1)
=0+sinf

=sinf

~16.3 ft

=10.0 cm

i and 1.40

9

—5—ﬂ and -0.87
18

-~ and -0.26
12

i and 1.22

18

197 and 3.32
18

cos Acos B-sin Asin B
sin A cos B + cos Asin B

tan A + tan B
l1-tan Atan B



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Lesson 14-7 - Practice and Problem-Solving Exercises Answers

2+\/§

sin 26 = sin(@ + 9)
=sin6cos6 +cosOsin O
=2sin6cos6

tan 26 = tan(@ + 6)

tan6 +tan @

B 1-tanftanO
2tan 6

_1—tan20

3
2

—

o | =

o | =

| &

&

2+

N7-443 or 2-43
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59, 4cos’0-1=0; w 2r 4w 5m 59. Answers may vary. Sample:
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Since tan — and sin A have the same sign wherever tan — is
58. l1-cosA .. . 2 2
The graph of Trcond represents the positive tangent function defined, only the positive sign occurs.
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for tan Bl with a period of 27 and vertical asymptotes at

- and (mr for odd n) There is no amplitude because the

values of the tangent are unbounded.
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Since tanE and sin A have the same sign wherever tanE is

defined, only the positive sign occurs.
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