Section 5.1 Using Fundamental Identities 379

5.1_] Exercises

The HM mathSpace® CD-ROM and Eduspace® for this text contain step-by-step solutions
to all odd-numbered exercises. They also provide Tutorial Exercises for additional help.

VOCABULARY CHECK: Fillin the blank to complete the trigonometric identity.

sing . 1 _

L. cos U " secu
1

—— = 4 — =
3. tan u sin u
5.1+__ =csctu 6. 1 + tanu =

‘(E—u)= Ssec(ﬂ—u)z
7. sin| 5 ES—— 3 5
9, cos(—u) = 10. tan{—u) =

PREREQUISITE SKILLS REVIEW: Practice and review algebra skills needed for this section at www.Eduspace.com.

In Exercises 1-14, use the given values to evaluate (if possi-

ble) all six trigonometric functions.

. O |
. sinx 5 cosx 3
_‘\[2

3
o ¢ = —, = —
2, tan x 3 cos x B

’ 2z
3. sec 6= V2, sin9=——é:

4, cscﬂ=§. tan8=%
5 tanx =13 secx = *%

V10
cotgp = —3, singd = W

3.5

3
T sccd:—z. cscd.';——-—s-—

6

8

COS(W ) 3 4
LI s e I
B X 5, 0s X 5

9. sin(—x) = —%_ tan x = ‘-—4‘/_-%
10. secx =4, sinx >0

1L tan =2, sinf <0

12, csc 8= —5, cosB <0

13. sinf= —1, cotf=0

14. tan 0 is undefined, sinf > 0
In Exercises 15-20, match the trigonometric expression
with one of the following.

(a) secx (b) =1
(d) 1 (e) —tanx

(c) cotx
(f) sinx
15, secx cos x 16. tan x csc x

17. co? x — csc? x 18. (1 — cos? x)(csc x)

sin(—x)
" cos(—x)

sin[(7/2) — x]
" cos[(w/2) — x]

In Exercises 21-26, match the trigonometric expression
with one of the following.

(a) cscx (b) tanx

(e) sec?x

(c) sin?x
(d) sinx tanx (f) sec2x + tan?x

21. sinxsecx 22. cos? x(sec?x — 1)

23, sec* x — tan*x 24. cot x sec x
sec2x — 1

25 2% cos’[(m/2) — x]
" sin?x 5 cos x

In Exercises 27-44, use the fundamental identities to
simplify the expression. There is more than one correct

" form of each answer.

27. cot A sec 28. cos Stan B
29. sin ¢lcsc & — sin @) 30. sec?x(1 — sin?x)
31 cot x 1. cscq
cse x sec @
— &in2
33, 1 Z sin” x 3. 1
esclx—1 tan’x + 1
: 2
35, e onl a6
tan o sec* 0
37. cus(z = x)scc x 38. col(z - .x)cos X
2 2
cos?y
39, —— 40. cos #{1 + tan?¢)

1 —siny
41. sin Btan B + cos B8
43. cotusinu + tan u cos u
44. sin Gsec § + cos Bcsc

42. csc ¢ tan ¢ + sec @



380 Chapter5  Analytic Trigonometry

In Exercises 45-56, factor the expression and use the 7 _ _cosx i 5 1 + sinx
fundamental identities to simplify. There is more than one “NT I Tgny 2 cos x
correct form of each answer. 72. y, = sec*x — sec’x, y, =tan’x + tan*x
45. tan? x — tan® x sin® x 46. sin?xcsc?x — sin*x
&, EP ety — s 48 costx -+t costxtantx % In Exercises 73-76, use a graphing utility to determine

) 5 5 4 which of the six trigonometric functions is equal to the
49. seetx — 1 gy, L8 F T expression. Verify your answer algebraically.

secx — 1 cosx — 2
. . s + s1
51. tan®x + 2 tan?x + 1 52. 1 — 2cos?x + cos®x 73. cos xcotx + sinx
53, §inta — cost & T AT S— 74. secxcscx — tanx
1
55. csc®x — esc?x —cscx + 1 75. —(L — Cos x)
sin x\cos x
56. sec3x — sec?x — secx + 1 .
1(1 +sm@+ cos 6 )
In Exercises 57-60, perform the multiplication and use the 2\ cosd 1 + sin 6
fundamental identities to simplify. There is more than one . ) o
correct form of each answer. j‘ In Exercises 77-82, use the trigonometric substitution to
_ . write the algebraic expression as a trigonometric function

57. (sinx + cos x)? of 6, where 0 < 0 < /2.

i + -
58. (cot x + csc x)(cotx — csc x) 77, JI=%. x=3cos b

59, (2cscx + 2)(2escx — 2)

78. /64 — 16x2, x=2cos @
60. (3 — 3sinx)(3 + 3sinx)

79. /x2—9, x=3sech
GT—7 =
In Exercises 61-64, perform the addition or subtraction and 80. x*—4, x=12sech

use the fundamental identities to simplify. There is more 81. /x2+ 25 x=>5tan#
than one correct form of each answer. 82. J/xZ+ 100, x=10tan 0
1 1 1 1
61. 7 e + I 62. T M Te— _sﬁ In .Exercises 83—8_6, use t[’te trigonorr\etrit subsltitution' to
1+ si 5 write the algebraic equation as a trigonometric function
% Al el G iy 22 of 6, where — 2 < 6 < /2. Then find sin @ and cos 6.
1+ sinx cOs X tan x

83.3=/9—-x% x=3sin#f
f In Exercises 65-68, rewrite the expression so thatitis notin 84. 3=./36—x* x=~6sn0
fractional form. There is more than one correct form of 85, 2/2 = /16 — 4x%, x=2cos @

each answer. 86. —5/3 = /100 — x2, x=10cos 0

sin? y 5
05— 66— Ay . : &
1—rcosy tan x + sec x Z™ In Exercises 87-90, use a graphing utility to solve the
3 e equation for 6, where 0 < 0 < 2m.
67. ——— o S
sec x — tan x csex + 1 87. sin 0 = /1 — cos? 0

88. cos 8 = —/1 — sin? @

™ Numerical and Graphical Analysis In Exercises 69-72, use 89. sec 6 = /1 T tan? @

a graphing utility to complete the table and graph the

functions. Make a conjecture about y, and y,. 90. csc 6= /1 + cot® f
xlo2lo04l06l08| 1012114 In Exercises 91-94, rewrite the expression as a single
logarithm and simplify the resdilt.
N
91. In|cos x| — In|sin x|
Y2 92. Inlswcx] + In|sin xf
" 93, Infcot 7| + In(1 + tan? 1)
69. y, = UUH(E' = I), Yo = sinx 94. In(cos?t) + In(l + tan? )

70. y, =secx —cosx, y,=sinxtanx
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5.2 ] Exercises

VOCABULARY CHECK:
in Exercises 1 and 2, fill in the blanks.

1. An equation that is true for all real values in its domain is called an

2. An equation that is true for only some values in its domain is called a

in Exercises 3-8, fill in the blank to complete the trigonometric identity.

3, 1 ) 4 s:(.}s uo_

cot u - sin u
5. sinfu+__ =1 6. cos(%r — u) =
7. esc(—u) = 8. sec(—u) =

PREREQUISITE SKILLS REVIEW: Practice and review algebra skills needed for this section at www.Eduspace.com.

In Exercises 1-38, verify the identity. 23 1 1 -1
1. sinteset =1 2. secycosy =1 SnESl - Geekk 1
3. (1 + sin a)(1 — sin @) = cos?a 7 T .. M. ]
2 2 = 1 —tanx sinx — cosx
4, cot?y(sec?y — 1) =1
5. cos?B —sin2B=1—2sin g 25.tan(g—9)tan9=1 2&%{%:
sin[(7/2) — x
6. cos? B —sin? B=2cos?B— 1 (=2
cse(—x
7. sin® @ — sin* @ = cos?a — cos* @ 27. = —cotx
8 . sec(—x)
o + s =
cos x -+ sin x tan x = sec x 28. (1 + siny)[1 + sin(—y)] = cos?y
csc? cot® ¢
9. = csc Asec @ 10. =cost(esc?t — 1) tan x cotx _
cot @ csct 29, ——— = secx
) i , cos x
cot* ¢t
11. =csct— sint 12. —-—-l-t::mﬁ:Eﬂ tanx +tany _ cotx + coty
csct tan 8 tan 8 -30. =

13. sin'/2 x cosx — sin¥2 x cosx = cos® x+/sin x

l —tanxtany cotxcoty — 1

i 31 tan x + coty 5 i sk
J—1 - e 3 . ———————— =tan cot x
14. sec®x(sec x tanx) — sec*x(sec x tanx) = sec3x tan®x tan x cot y Y
1 4 ;
15, —————— = ¢cscx — sinx 32 COS.I‘_COS)’+ Slnx — sy
sec x tan x s =

sinx +siny cosx + cosy

16.%@_%1:5%9 ' = [l+sinf _1+sind
cos @ 1—sinf |cos |

17. cscx — sinx = cos x cotx 1l —cosf 1-—coséf
18. sec x — cos x = sin x tan x G 1+cosf |sin 6|

1 1 s
19. =g + T tan x + cot x 35. cos?B + cosz(a— = B) =1
1
2/0. _— - - — g1 ar
sinx cscx e 36. sec’y — CO!Z(E - ) =1
cos fcot #
2% l—sng 1-0c# 37. smrcsc(— - z) tan ¢

1 + sin @ cos
2. + = 2sec 38. s.t=:c2(—;I - .t) -1 =-cot?x

cos 6 | +sin@
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[ 5;3 ] Exercises '

VOCABULARY CHECK: Fill in the blanks.

' 7 11 G .
1. The equation 2 sin # + 1 = 0 has the solutions 6 = “63 + 2nmand 6 = ?W + 2nr, which are called solutions,
2. The equation 2 tan? x — 3 tan x + 1 = 0 is a trigonometric equation that is of type.
3. A solution to an equation that does not satisfy the original equation is called an solution.

PREREQUISITE SKILLS REVIEW: Practice and review algebra skills needed for this section at www.Eduspace.com.

In Exercises 1-6, verify that the x-values are solutions of 25. sec*x — secx = 2 26. secxcscx = 2escx
the equation. 27. 2sinx +cscx =0 28. secx +tanx = |
1. 2cosx—1=0 29. 2cos?x +cosx— 1 =0
(0 - in? .‘ =
(a)ler (b)x=5—‘T 30. 2sin?x + 3sinx+1=0
3 3 ) 31. 2sec?x + tan?x — 3 =0
2.secx—2=0 32. cosx + sinxtanx = 2
() i (b) x=_5£ 33. cscx + cotx =1
3 3 3. sinx —2=cosx— 2
3.3tan?2x — 1=
T Sar In Exercises 35-40, solve the multiple-angle equation.
(@) x=— ®) x=—
12 12 1 /3
4. 2cos24x — 1 =10 B iloowE=3 36 din2p=—"5=
6 g I_'; = 2;_(13 37. tan 3x = 1 38. secdx =2
) 39 x_ /2 & oS3
5. 2sin?x —sinx— 1 =0 - E08Z = 40. sin3 = ——=
7
@x== (b) x=— _ :
2 6 In Exercises 41- 44, find the x-intercepts of the graph.

6. csclx — dese?x =10

. TX
41-J’=5m—2‘+1 42, y = sin wx + cos 7x

v T o7
(a) x 5 (b) x 3

In Exercises 7-20, solve the equation.

7. 2cosx+1=0 8. 2sinx+1=0
9. V3csex—2=0 10. tanx + /3 =0
11. 3sec’x—4=0 12. 3cot?2x— 1 =10

13. sinx(sinx + 1) =0

14. (3tan’x — 1)(tan?x — 3) =0

15. 4cos?x — 1 =0 16. sin’x = 3 cos?x

17. 2s8in*2x = 1 18. tan?3x =3

19. tan 3x(tanx — 1) = 0 20. cos2x(2cosx + 1) =0

In Exercises 21-34, find all solutions of the equation in the
interval [0, 27).

21. cos®x = cosx 22, seclx—1=0

23. 3tan®* x = tan x 24, 2sin?x = 2 + cos x
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m In Exercises 1-6, name the trigonometric function
that is equivalent to the expression.

1. ) 2. —1—'
cos x sin x
3 1 P
sec x tan x
PRt 6. /1 +tan?x
sin x

In Exercises 7-10, use the given values and trigonometric
identities to evaluate (if possible) all six trigonometric
functions.

; =3 =
7.sinx =3, cosx=3

2 V13
8. tan 0 = 3 sec = 3
9. sin(lr = .r) = -\-/-i-. sinx = _Q
2 2 2
T _ A 4./5
10. csc( 2 6‘) =9, sinf= 5

In Exercises 11-22, use the fundamental trigonometric
identities to simplify the expression.

1 tan 6
. cotx + 1 12 1 —cos? @
13. tan® x(csc?x — 1) 14. cot® x(sin? x)
sin(g — 9) cot(g == u)
15; ———— 16, —=— 7

sin 8 cos u
17. cos?x + cos? x cot? x
18. tan? @ csc? 6 — tan® 6
19. (tanx + 1)*cos x 20. (sec x — tan x)?

2
> N, AR 2 BEE
1 —sinx

csc@+1 csc—1

_!ﬁ23. Rate of Change The rate of change of the function
flx) =cscx —cotx is given by the expression
cse? x — csc x cotx. Show that this expression can also be
written as

1~ cosx

sin® x

S
=

Rate of Change The rate of change of the function
f(x) = 2</sin x is given by the expression sin™!/2 x cos x.
Show that this expression can also be written as

cot x~/sin x.

T e

In Exercises 25-32, verify the identity.

25. cos x(tan?x + 1) = sec x

26. sec® xcotx — cotx = tan x

27. cos(x + -g) = —sinx

28. cot(%r - x) = tan x

1
29, peerg cos

1
30, ———— = cotx
tan x csc x sin x

31. sin® x cos? x = (cos? x — 2 cos* x + cos® x) sin x

32

cos? x sin? x = (sin®>x — sin* x) cos x

In Exercises 33-38, solve the equation.
33. sinx = /3 — sinx
35. 3V/3tanu =3

36. %secx -1=0
37. 3csctx =4

38. 4tan*u — 1 = tan®u .

34, 4cos@=1+ 2cos @

In Exercises 39-46, find all solutions of the equation inthe |
interval [0, 27). ;
39. 2cos’x —cosx =1

40. 2sin®x — 3sinx = —1

42. sin®x + 2cosx = 2
44. /3tan3x =0

46. 3csc?5x = —4

41. cos’x + sinx = 1
43. 2sin2x — /2 =0
45. cos 4x(cosx — 1) =0

In Exercises 47-50, use inverse functions where neededto
find all solutions of the equation in the interval [0, 27).
47. sin®x — 2sinx =0

49, tan’ @+ tan @ — 12 =0
50. sec?x + 6tanx +4 =0

48. 2cos?x + 3cosx =10

Ll e o it

m In Exercises 51-54, find the exact values of the siné
cosine, and tangent of the angle by using a sum of
difference formula.

A

51. 285° = 315° — 30° 52. 345° = 300° + 45°
257 11w = 197 1low =
—_— = — e — —_— e

% 12 6 4 S 12 6 4

TS T N
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[ 5.4 J Exercises

VOCABULARY CHECK: Fill in the blank to complete the trigonometric identity.

1. sin(u — v) = 2. cos(u +v) =
3. tan(u +v) = 4. sin(u + v) =
5. cos(u —v) = 6. tan(u — v) =

PREREQUISITE SKILLS REVIEW: Practice and review algebra skills needed for this section at www.Eduspace.com.

In Exercises 1-6, find the exact value of each expression.

1. (a) cos(120° + 45°)
2. (a) sin( 135" - 30°

T
3. (a) cos(4 + )

(b) cos 120° + cos 45°
(b) sin 135° — cos 30°

T T
(b) cos — + cos —

4 3
37 5w 3w S
: in( = + ~— ~— + sin—
4. (a) sm( 2 ) (b) sin n sin 3
(1T 7 L LT

5. (a) sm( 5 3) (b) sin 5 sin 3

6. (a) sin(315° — 60°) (b) sin 315° — sin 60°

In Exercises 7-22, find the exact values of the sine, cosine,
and tangent of the angle by using a sum or difference
formula.
7. 105° = 60° + 45°
9. 195° = 225° — 30°

8. 165° = 135° + 30°
10. 255° = 300° — 45°

11 37w @ 7T @
1l. —=—+— 12. —=—+—
12 4 6 2 12 3 4
9 5 7
3 U7 _97 S 9 -T_T_T
12 4 6 12 6 4
15. 285° 16. —105°
17. —165° 18. 15°
137 Tar
9.5 ]
137 57
21, ——— 22, —
12 12

In Exercises 23-30, write the expression as the sine, cosine,
or tangent of an angle.
23. cos 25° cos 15° — sin 25° sin 15°
24. sin 140° cos 50° + cos 140° sin 50°
tan 325° — tan 86°
" 1 + tan 325° tan 86°
tan 140° — tan 60°
" 1 + tan 140° tan 60°

27. sin3 cos 1.2 — cos 3 sin 1.2
28. cosf}_—tcos;—T— singsin%
tan 2x + tan x

29, ———-
1 — tan 2x tan x

30. cos 3x cos 2y + sin 3x sin 2y

In Exercises 31-36, find the exact value of the expression.

31. sin 330° cos 30° — cos 330° sin 30°
32. cos 15° cos 60° + sin 15° sin 60°

w m
33. sin— cos = + cos —— sm =

12 4 12
34 cos—-cosi?f— mism3—ﬂ-
* %1616 " ™16 16

tan 25° + tan 110°
1 — tan 25° tan 110°
tan(57/4) — tan(7/12)
1 + tan(57/4) tan(7/12)

35.

36.

In Exercises 37-44, find the exact value of the trigonometric

function given that sinu = ,—5_,; and cosv = —%. (Both uand
v are in Quadrant II.)

37. sin(u + v) 38. cos(u — v)

39. cos(u + v) 40. sin(v — u)

41. tan(u + v) 42, csc(u — v)

43, sec(v — u) 44. cot(u + v)

In Exercises 45-50, find the exact value of the trigonometric
function given that sinu = —% and cosv = —%. (Both U
and v are in Quadrant IIl.) :

45, cos(u + v) 46. sin(u + v)
47. tan(u — v) 48. cot(v — u)
49, sec(u + v) 50. cos(u — v)



T

in Exercises 51-54, write the trigonometric expression as
an algebraic expression.
51. sin(arcsin x + arccos x) 52. sin(arctan 2x — arccos x)
53, cos(arccos x + arcsin x)

54, cos(arccos x — arctan x)

PR P L

In Exercises 55-64, verify the identity.

55, sin(37 — x) = sinx 56. sin(%‘r + x) = cos x

1
57. sin(g + x) = E(cos x+ V3 sinx)

5w 2 .
58. cos{ =~ X) = —T(cos,r + sin x)

59, cos(m — 6) + sin(g + 9) =0

g T 1 —tan 6

: ‘5"-‘“(:“’)=m

~ 61 cos(x + y)cos(x — ¥) = cos?x — sin?y
62. sin(x + y)sin(x — y) = sin®x — sin?y
63. sin(x + y) + sin(x — y) = 2sinxcos y
64. cos(x + y) +rcos(x — y) = 2 cosxcosy

In Exercises 65-68, simplify the expression algebraically
and use a graphing utility to confirm your answer
graphically.

2
65. cos(; = x)

3T
67. sin| — +
sm( 2 8)

66. cos(w + x)

68. tan(7 + 6)

In Exercises 69-72, find all solutions of the equation in the
interval [0, 277).

&-(+ﬂ -(_gz

sin| x 3 -+ sin| x 3 1
: 7 1

T0. < +1.T)__'(_I):_
sm(x 6 sin| x 6 2

T T
71. +— - -] =
cos(x 4) ccs(x 4) 1

72, tan(x + 7) + 2sin(x + #) =0

S In Exercises 73 and 74, use a graphing utility to approxi-
mate the solutions in the interval [0, 247).

7. + E) ( _ 1’) _
cos(x 2 + cos| x 4 1

4. tan(x + 7) — cos(x + g) =0

Section 5.4 Sum and Difference Formulas 405

r - 2
Model It

M >

75. Harmonic Motion A weight is attached to a spring
suspended vertically from a ceiling. When a driving
force is applied to the system, the weight moves
vertically from its equilibrium position, and this motion
is modeled by

1 1
y = EsinZI s 10052:

where y is the distance from equilibrium (in feet) and ¢
is the time (in seconds).

(a) Use the identity
asin BO + bcos B8 = /a* + b*sin(BO + C)

where C = arctan(b/a), a > 0, to write the model
in the form

y = Ja* + b*sin(Br + C).

(b) Find the amplitude of the oscillations of the weight.
(c) Find the frequency of the oscillations of the weight.

76. Standing Waves The equation of a standing wave is
obtained by adding the displacements of two waves travel-
ing in opposite directions (see figure). Assume that each of
the waves has amplitude A, period T, and wavelength A, If
the models for these waves are

t t
¥y, = Acos 217(-— = i) and y, = A cos 211'(— + i)

T A T A
show that
27t 29x

nwtyw= 2Acos—,f;—cos 3

! .3’1 +¥,

") AN £

T | Y

| Y, Nty

Yy

AN
NN

=2
NS
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5.5 ] Exercises

yOCABULARY CHECK: Fill in the blank to complete the trigonometric formula.

1 + cos 2u _
Lsin2u=____ : Z-f“
i 1—cos2u:
SUUL "1+ cos2u
il g Z=
S.siny= 6. tam2

7. COSUCOSY = _ 8. sinucosv =

9, sinu +sinv =

10. cosu —cosv =

PREREQUISITE SKILLS REVIEW: Practice and review algebra skills needed for this section at www.Eduspace.com.

In Exercises 1- 8, use the figure to find the exact value of the
trigonometric function.

P il

4
1. sin f 2. tan #
3. cos 260 4. sin 260
5. tan 260 6. sec 20
7. csc 28 8. cot 20

In Exercises 9-18, find the exact solutions of the equation
in the interval [0, 27).

9. sin2x —sinx =0 10. sin2x + cosx = 0
11. 4sinxcosx = 1 12. sin 2x sinx = cos x
13. cos 2x — cosx =0 14. cos 2x + sinx = 0
15. tan 2x — cotx = 0 16. tan 2x — 2 cosx = 0
17. sin 4x = —2sin 2x 18. (sin 2x + cos 2x)> = 1

In Exercises 19-22, use a double-angle formula to rewrite
the expression.

19. 6 sin x cos x 20. 6cos?x — 3
21. 4 — 8sinx

22. (cos x + sin x)(cos x — sin x)

In Exercises 23-28, find the exact values of sin 2u, cos 2u,
and tan 2u using the double-angle formulas.

. 4 3
23.smu=—g, ‘JT-C.H(_QE
2
24.cosu=—§, g<u¢w ’

3 T
25. == 2
S. tan u 2 0<u<2
3w
26. cotu = —4, ?<u42'n'
5 7
27.secu=—5, g<a<7r
28. cscu = 3, %T{ud'rr

_ffln Exercises 29-34, use the power-reducing formulas to

rewrite the expression in terms of the first power of the
cosine.

29. cos*x

31. sin?xcos?x

30. sin®x
32. sin* xcos*x

* 33. sin®xcos' x 34. sin* x cos® x

In Exercises 35-40, use the figure to find the exact value of
the trigonometric function. '

8
]
15
35. ccsg 36. sing
37. tang 38. se:::zﬁi

39. csc— 40. c:ot-;3
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In Exércises 41-48, use the half-angle formulas to
determine the exact values of the sine, cosine, and tangent

of the angle.

41. 75° 42. 165°
43, 112° 30’ 44. 67° 30’
T
C = 46. —
45 P 2
3 Tar
47. 3 48. 2

In Exercises 49-54, find the exact values of sin(uf2),
cos(uf2), and tan(u/2) using the half-angle formulas.

49. si - <u<
i =—, U<
inu 3 2
50.0051{32-. 0<u41§
5 3w
Sl. tanu=——-, — <u <27
3 2
3
52. cotu =3, w{uc?
37
53.cscu=—§, ﬂ4u<§
54 LI
. W <
sec ) U<

In Exercises 55-58, use the half-angle formulas to simplify

the expression.
/1 + cos 4x

p‘l — cos 6x
/1 — cos 8x /1 — cos(x — 1) —cos{x-—l]
1 + cos 8x

In Exercises 59-62, find all solutions of the equation in

the interval [0, 27). Use a graphing utility to graph the
equation and verify the solutions.

x
59. sin§+cosx=0 60. sin§+cosx—l=0

61. cos%-sinx=0 62.tan§—sinx=0

In Exercises 63-74, use the product-to-sum formulas to
write the product as a sum or difference.

T w T . 5w
63. 6sin—cos— g —sin—
m4cos4 64 4005351:16
65. 10 cos 75° cos 15° 66. 6 sin 45° cos 15°
67. cos 4605in 68 68. 3 sin 2a'sin 3a

69. 5 cos(—5B) cos 38 70. cos 26 cos 46

[

72. sin(x + y) cos(x — y)
74. sin(8 + =) sin(6 — =)

71. sin(x + y) sin(x — y)
73. cos(6 — ) sin(6 + =)

In Exercises 75-82, use the sum-to-product formulas to
write the sum or difference as a product.

75. sin 56 — sin 36 76. sin 36 + sin #
77. cos 6x + cos 2x 78. sinx + sin 5x
79. sin(a + B) — sin(e — p)
80. cos(¢p + 2m) + cos ¢
T T

. +—) - -
81 cos(e 2) cos(ﬁ 2)
82. sin(x + 1—21-) + sin(x - %T)

In Exercises 83-86, use the sum-to-product formulas to
find the exact value of the expression.

83. sin 60° + sin 30° 84. cos 120° + cos 30°

37 T Sar 37
85. cos 4 sy 86. sin 2 sin 2
In Exercises 87-90, find all solutions of the equation in the
interval [0,27). Use a graphing utility to graph the
equation and verify the solutions.
87. sinbx + sin2x =0 88. cos2x —cosbx =0
5 :
.L—1=0 90. sin?3x — sin*x = 0
sin 3x — sinx
In Exercises 91-94, use the figure and trigonometric identi-
ties to find the exact value of the trigonometric function in
two ways.
3
3
Z ‘
L1
12 )
91. sin*a 92. cos’a
93. sinacos 94, cos asin B
In Exercises 95-110, verify the identity.
csc
95. 20=——
o 2cos @
sec?
96. sec20 = ———
2 — sec’ 0

97. cos?2a — sin*2a = cos 4a
98. cos*x — sin*x = cos 2x
99. (sinx + cosx)? = 1 + sin 2x




