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87. x=0.y=—3(0— 10) + 14 = 5 + 14 = 19. y-intercept: (0, 19)
y=0: 0= —3(x—10) + 14 = —3x + 19 [0 x = 38. x-intercept: (38, 0)

89. x=0: |2(0) — 9| — 5=9 — 5= 4. y-intercept: (0, 4)
y=0: |2x—9| =5 0 x=7,2. x-intercepts: (2,0), (7,0)

77-_

21.

91. arccos(?) = 7—67 because cosg = ? 93. arcsinl = g because sin

Section 5.5 Multiple-Angle and Product-Sum Formulas

m  You should know the following double-angle formulas.
(8 sin2u = 2sinucosu
(b) cos2u = cos’u — sinfu
=2cos’u—1
1—-2s€n?u
2tanu
1-—tan’u
m  You should be able to reduce the power of atrigonometric function.

(¢) tan2u =

1— cos2u 1+ cos2u 1— cos2u
—_— b) cofu="——"— 0 tanfu=—""—"—
2 (b) 2 © 1+ cos2u

m  You should be able to use the half-angle formulas.

(@ sirPu=

(a)s'ng—+ 1—cosu (b)cosE—+ /1+ cosu (C)tang_l—cosu_ sinu
2 2 2 2 2 snu 1+ cosu

m  You should be able to use the product-sum formulas.

(@ snusinv = %[cos(u — V) — cos(u + v)] (b) cosucosv = %[cos(u — V) + cos(u + V)]

(c) sinucosv = %[sin(u +v) + sin(u—v)] (d) cosusinv = %[sin(u +v) —sin(u — v)]

m  You should be able to use the sum-product formulas.
+ - + -
@ sinx+siny=25in<xzy>cos<xzy) (b) sinx—siny=2005<xzy>sin<x y)

+ — + —
(c) cosx + cosy = Zcos(x 5 y) cos<X 5 y) (d) cosx — cosy = —Zsin<X y)sin<x y
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Solutions to Odd-Numbered Exercises

Figure for Exercises 1-7

S 3 sinf =

[
g 8
)
>

Il
AW g O

1. sing =3 3.cosd=2cog0—1
2
~aff) - 1
_32_25
- 25 25
_ 7
- 25
2 tano 1
5'tan26_1—tan?0 7.csc29—sin26
. 2(3/9) B 1
1- (3/4)2 2 sin® coso
_ 3/2 _ 1
1 - (9/16) 2(3/5)(4/5)
3,16 _25
2 7 24
_ 24
7

9. Solutions: 0, 1.047, 3.142, 5.236
sin 2 — sinx=0
2 sinx cosx — sinx = 0
sinx(2cosx — 1) =0
sinx =10 or 2cox—1=0

x=0,7 COSX =

x= T 57
3 3
T S5
=0!7l !7
X 3™ 3

11. Solutions: 0.1263, 1.4445, 3.2679, 4.5860
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13. Solutions: 1.047, 3.142, 5.236
COS X = —COSX
2cogx — 1= —cosx
2cogx+cosx—1=0
(2 cosx — 1)(cosx +1) =0

2cosx=1 or cox=—1
cosx—1 X =
2 ar
= T 5m
33

17. 8 sinx cosx = 4(2 sinx cosx) = 4 sin X

3 T 4
21.sinu=—-, O<u<— O cosu=-
5 2 5

3 4 24
=2 =2+ ==
sin 2u sinu cosu 5°5 o5
. 16 9 7
cosm—co§u—3|n2u—25—25—25
tan 4 — 2 tanu _ 2(3/4) :g
1—tarfu 1-(9/16) 7
1 37 1
23. t =, w<u<— 0O inu= ———= and
anu > u > sinu ﬁan
cosu——2
5

2
sin 0 = 2 sinucosu = 2| —
{5

\_/

cos 21 = cog U — sirfu = <—\/§> - <_1) =

V5
2tanu 2(1/2) 4

@A = R 1 (1/4) 3

15. Solutions: 0, 1.571, 3.142, 4.712
sin 4&X = —2 sin X
sin&X +2sinXx =0
2sinXcosX+ 2sinx=0
2sinX(cosx+ 1) =0
2sinx =0 or cosx+1=0

sinx =0 cosx=—1
2X = nir X =7+ 2n7w
n
X 577 E-f—
=0 T . 87 X_zi
202 2" 2

19. 5— 10 sitx = 5(1 — 2 sirfx) = 5cos X

1+ 2cos X+ cog2x

2

25. cos' x = (coZ x)(cog X) = ( 5

1+ cos 2()(1 + cos X

4

~1+2cosX+ (1+ cos4)/2

4

2+ 4cosX+ 1+ cosk

8

3+ 4cosX+ cos &

8

1
=§(3+4cosx+cos4<)
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27. (sir? x)(cog' x) = (1 —cos 3)(1 + cos 2<>

2 2
~1-— co¥
4
_11_1+cos4<
4 2
1
=—(2—-1-cos X«
8( )
1
= —1 — cos &
8( )

29. sir x cos x = Sir x cog X cog X

1 — cos 2()(1 + cos 2()(1 + cos 2()
2 2

%(1 — cos X)(1 + cos X)(1 + cos X)
1

§ (1 — cog 2¢)(1 + cos X)

%(1 + cos X — cog 2x — cos )

1 1+ cos & 1+ cos &
=8[1+c032<—<s>—0052<<5>}

2 2

1
=173[2+20052(—1—cos4<—cosZ<—c032<cos4<]
1 1 1
=—[1+ X — & — | = X+ =
16[ cos cos (2 cos 2cos 6()]

1
=?2(2+20052—2cosd<—cosZ<—cos(5<)

1
=?2(2+cosz—2c034—cos&)

Figure for Execises 31 35

sin6 = 3
13
5 cosf = %
[}
12
2L Cosf /1 + cosb cose 1+ (12/13) f 5./26
/26 26
33. tan 6 __sing 5/13 _5_1
2 1+4cosh 1+ (12/13) 25 5
0 1 1 1 1
35. csc: = — = = = = /26

2 sin(6/2) (1 — cosh)/2 \/(1 Y 1/26
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.0 6 . 5
37.23|r5cos§—sm0—ﬁ
39. smlS—sm( 30°> \/1_C0530= 1-v3/2 1 2- /3
2 2 2
coslB—cos( 300> \/1+003302\/1+\@/2:1 2T /3
2 2 2
1
sin 30 2 1
taanStar(2 30’) T+ cos 30 = +£‘2+ﬁ_2_ﬂ

41.sin11230=sin<;-225’>=\/1_C05225 \/1+(f/2) YN

2 2
1 1+cos225_  [1-(J2/2 _ 1
cos 112 30" = cos(z : 225°> - [RTEOSE (Zf /2 = V22
sin228  —.2/2

1+003225_1—(ﬂ/2):_1_ﬁ

43. smf = smB(Z) [————————= 1- COE(WM) %
T 1w\ 1+codn/4) 1
cos g = co{2<4ﬂ = /72 = 2\/2 + /2

K 1w sin(w/4) J2/2 B B
tan {2(4)] 1+ codm/4) 1+ (J2/2) v2-1

37 _ (1 37w /1—c05377/4) 1+J2/2 1
45.sm8 —sm(2 4> > =5 2+ V2
3 (1 _ /1+cosar/4 1-V2/2 1 —
coss—co<2 4 = > =5 2—- /2

J2

smf —Q

3m . {1 3m\ _ 4 2 J2

@n _ta'(z 4)‘ - Sl sy A R
1+cos—4 1—7

tan 112 30" = tar(i . 225) =

s

o
, —<u< O cosu=——
13 2 g 13

r<“> B \/1 — cosu _ \/1 +(12/13) _ 5.26

sNz) = > 2 26

cos<u> B \/1 + cosu \/1 - (12/13 /26
2) 2 2 26

i 5/13 5
ta’_(u): sinu_ / _5_¢

47. sinu =

l1+cosu 1-(12/13) 1
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49. tanu = —23777 < U < 2. Quadrant IV

sinu = ———=

8 5
, COSU = —=
V89 V89

sin(;> _ \/1 — cosu \/1 — (5//89)

an
r

/89

89 — 589

\/f\saﬁ—s_\/
2./89
ofl) - e fiem [

5—- /89
8

r(u) 1 — cosu 1- ‘/89
ta = - = =
2 sinu -8

/89

1 — cos & .
51. ) = |sin |

55. sing —cosx=0

1 — cosx
+ s = COSX

1 — cosx

= co?
> X

0=2cogx + cosx — 1

= (2 cosx — 1)(cosx + 1)

COSX = or cox= -1

Sm =
3 3 T
By checking these values in the original equations

we see that = 7/3 andx = 577/3 are the only
solutionsx = 7r is extraneous.

\:] N\l—\

X =

LT T 1l . (7w & T T
59. 6 smg cos§ =6- E[sm<§ + §) + s,m(E — §>]

.2 . 27
= 3[sm? + sin O} 3 sm?

178

5
_ /89+5./89
178

1 - cos &
53. — =

~ V(1 —cos &)/2
1+ cos &

V(1 + cos &)/2
~|cos «
= —|tan 4|

X .
57. cosa —sinx=20

1 + cosx .
+ T = sinx

1+ cosx
2

1 + cosx = 2 Sirgx

Sirg x

1+ cosx =2 — 2 cogx
2cog€x+cosx—1=0

(2 cosx — 1)(cosx + 1) =0

2cosx—1=0 or cosx+1=0
1
COSX = — cosx = —1
2
x= T o =
3 3 7
« T 57
= 7
3 3

/3, m, and 3r/3 are all solutions to the equation.
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61.

63.

65.

67.

69.

71.

73.

7.

sin % cos 3 = 3[sin (50 + 36) + sin(560 — 36) = 3(sin 80 + sin 20)

5cog—58)cosB=5"- %[005(—5,8 — 38) + cod—58 + 3B)] = g[cos(—BB) + cog—28)]
= %(cos & + cos P)

+ —
sin 60 + sin 30 = 2 sir<600 300) cos<60o 30

2 2 >=25|n4500315

sin 50 — sinf = 200f<50;r 0) sin<502_ 0) =2cosP-sinp

sir(a+[3)—sin(a—,8):2005<a+BZa_’8>sir<a+'8;a+B>=2c05asin,8

+ 2+ 60— 2 + 2) — 0+ 2
cod 0+ ) —codg— T) = —2si 0+ (m/2) + 6 (Tr/)si O+ (n/2) — 0+ (7/2)
2 2 2 2

= -2 sinesing = — 2sin0
Ccos X
sinx +sinx =0 7. ——F—-1=0
sin X — sinX
6x + 2 6x — 2X
2 si X Xco X =0 CoS X _
2 2 =1
sin X — sinx
sin4cos X =0 cosx
2 cos Xsinx
sin4d =0 or cos2=0
. 2sinx=1
4AX = nm 2x=E+n7T 1
sinxzé
_hm _m  nm
X= g X247 (T 57
2 6’ 6

_; | el

In the interval we have

. 2
sifa=1-cofa=1- (33 =1- 12 = 1
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. 5\/4 4

79. sina cosB = (13><5> = ?3
nacoss = cof = )7 — ) =35 -
sina cosB = co 5 alsi 2 Bl = als) =

1
8l.cscH=——

sin 29
_ 1
~ 2sinf cosh
1 1
"~ sing 2 cosh
_ csch
~ 2cosh

85. (sinx + cosx)? = sirE X + 2 sinx cosx + co$ X
= (Sirk X + cog X) + 2 sinx cosx
=1+ sin X

u 1
87.secz = +———
2 cos(u/2)

2
v [—<
1+ cosu
/ 2 sinu
* . <
sinu(1 + cosu)

2 sinu

\/sin u + sinucosu

H+

(2 sinu)/(cosu)
(sinu)/(cosu) + (sinu cosu)/(cosu)

. 2 tanu

“V tanu + sinu

o 4x + 2X i 4x — 2X
2 2

2 sin X

H+

COS & — COS X

91. :
2 sin X

~ —2sin Xsinx
2 sin X
—sinx

4

13

83. co% 2o — sir? 2a = cog2(2a)]
= cos 4

89. cos B = cod2B + B)

cos B cosB — sin 28sinB

(cog B — sirB) cospB — 2 sinB cosB sins
cos B — sir? B cosB — 2 sir? 3 cosf
cos B — 3 sir B cosp

1—-cos2x 1 cos2x

o
93. sinx 5 5 5

2+

\VAVAVAVAVSS
-2n -n T 2n

-1+

2+
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95. (a) y=4sing+cosx (b) 2ms§—dnx=0

. 2(1 /1+cosx>:gnx
2

| +

m 4(1 2cosx) _ §rx

2(1 + cosx) = 1 — cos? x

0

Maximum: (7, 3) cos?X + 2cosx+ 1=0
(cosx+ 1)2=0
cosx = —1
X=1
97. @Qvy= cosg + sin 2x (b) 2cos2x — sing = O has 4 zeroson [0, 27). Two of
. the zeros are x = 0.699 and x = 5.584. (The other

r\ two are 2.608, 3.675)
o L v"\‘\/ 6.28

Maximum: (0.699, 2.864)
Minimum: (5.584, —2.864)

-4

99. sin(2 arcsin X) = 2 sin(arcsin xX) cos(arcsin X) = 2xJ/1 — x2

1-x2
101. cos(2arcsinx) = 1 — 2 sin(arcsin X) 103. r = 35V, sin 26
=1- 2% = 35V,(2sin 6 cos 0)
= 15VpSin B cos
105, sin? - = 107. Flse. If x = m,sin3 = sin 2 = 1, wh
Lsing =+ . Flse. If x = m, sinJ = sin = 1, whereas
snl=1 _ Jfizcosm_

2 45 2

0 1

5= arcsin 25" 0.2241

0 =~ 0.4482 or 25.68°



