911 PART I11: Solutions to Even-Numbered Exercises

88. —210.55° = —210.55°< 1;60> ~ —3.675 radians 90. cos60° = 2—)(8 0 x=28cos60° =14
92. Sin70° = % O x=10-sn70°= 9397 =94
94. f(x) = —GCOS%X y 96. f(x) = %sec(Zx + )
Ampli :
mplitude: 6 Asymptotes: 2x + 7 = —7—27 0 x=-—
Period: 2 _ 8
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Section 5.4 Sum and Difference Formulas

Solutions to Even-Numbered Exercises

2. (a) sin(z—w + 3—77> = sin2—770053—77 + cosz—wsins—ﬁ
: 3 4) 3 4 3 4
\@<_ ﬁ) N <_1>ﬂ _—V/6-.2

2\ 2 2) 2 4

27, . 3m V3, V2 J3+ 2
(b) S|n3+sm4— 2+ > = 1

4. () co om_ 7—7) = COSﬁCOSE-I* s,in@sinE

4 6 4776 476
(DB (P02

5m r V2 3 -J3- 2
(b) cos4 cosG— > > - o

6. (8) cos(240° — 0°) = cos240° = —%
(b) cos240° — cos0° = —3 — 1= —3

8. (8 sin(390° + 120°) = sin510° = sin 150° = %

(b) sin390° + sin120° = sin30° + sin120° = - +

X+m=2 0O x=-2



912 PART I11: Solutions to Even-Numbered Exercises

10. 15° = 45° — 30°
sin 15° = sin(45° — 30°) = sin 45° cos 30° — cos45° sin 30°
_(V2)(3) (N2 L VAVE- 1) V2 sy
2 2 2 \2 4 4
cos 15° = cos(45° — 30°) = cos45° cos30° + sin 45° sin 30°
BN BT R BN T
2 2 2 \2 4 4
tan 45° — tan 30°
1 + tan 45° tan 30°

tan 15° = tan(45° — 30°) =

Y3 3-8
B 3 3 _3—\@.3—\/5_12—6\/5_2_ﬁ
a J3 3+/3 3+./3 3-/3 6
l+(l)(3) T

12. 165° = 135° + 30°
sin 165° = sin(135° + 30°) = sin 135° cos 30° + sin 30° sin 135°
= sin 45° cos 30° — sin 30° cos 45°
2 3 1 2 2
_ V2 3 .izi(\@_l)

2 2 2 2 4
cos 165° = cos(135° + 30°) = cos 135° cos 30° — sin 135° sin 30°
= —c0s45° cos 30° — sin45° sin 30°
SRR E s
tan 135° + tan 30° —tan 45° + tan 30°

(— O + °) — =
tan 165° = tan(135° + 30°) 1~ tan135° tan 30° _ 1 + tan 45° tan 30°

_ -1+ (J3/3) _
~ 1+ (V3/3) =2+ V3

14. 285° = 330° — 45°
sin 285° = sin(330° — 45° = sin 330° cos 45° — cos 330° sin 45°
_ (_1>ﬂ \/§<\/§> _—V6- 2

2/ 2 2 \2 4

€0s 285° = c0s(330° — 45°) = cos330° cos45° + sin 330° sin 45°
_ﬂﬁ+<_1>ﬂ_f—\/?
2 2 2) 2 4
o o oy _ 1an330° — tan 45°
tan 2857 = tan(330° ~ 45 = 1 330° tan 45°
V3
3 \/§+3__2_\@

1+<—‘/§>(1):\/§_3_

3
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1777' T
16. 12 6 4
sin& = sin(ﬁ + 7—7) = sinﬁcosﬂ + cos,?irsinE
12 6 4 6 4 6 4
_ (J)(ﬂ) N <_ﬁ>ﬂ _—V6-2
S\ 2\ 2 2) 2 4
cos& = cos(ﬁ + E) = cochos— - smﬁsm—
12 6 4 6 4 6 4
(L)L (L)L L2
“\2)2 \ 2 2~ 4
T T
: &T t (7777 E)_ tan€+tanz
REE 6 4 _1—tan7—77tan7—7
6 4
V3
X241
3 =J§+3 2y /3
V3 3-.3
1-—()
3
197 27 97w
B 5 =3 "7
sin(—&> = sin(ﬁ - 9—7T> sm@cosg—w - cosz—wsing—w
12 3 4 3 4 3 4
ﬂﬂ_<_1>ﬂ_ﬁ+ﬂ
2 2 2) 2 4
cos(—&> = o _ 9—77> = cosz—wcosg— + smz—wsing—w
12 3 4 3 4 3 4
_< )f NN
\ 22 2 2 4
tan 27 — tan 27
tan( 19W>—tan(2—77—9—77>= 3 4
12 3 4 2 O
1+tan?tan7

__—V3-1 _J/3+1_
1+ (-V3)) V3-1 2+ V3

20. sin 110° cos 80° + cos 110° sin 80° = sin(110° + 80°) = sin(190°)

tan 140° — tan 60°
1 + tan 140° tan 60°

cos(30° — 20°) 24. = tan(140° — 60°) = tan 80°

cos 10°

22. cos20° cos 30° + sin 20° sin 30°

26. c0s0.88 c0s0.34 + sin0.88 sin 0.34 = c0s(0.88 — 0.34) = cos(0.54)
2 .n<2977)
20

21 27 T
28. sin 9 coslo+cos 9 smlo sm< 9 + 10)
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30.

x |02 0.4 0.6 0.8 1.0 12 14
y, | 0.1987 | 0.3894 | 0.5646 | 0.7174 | 0.8415 | 0.9320 | 0.9854
Y, | 0.1987 | 0.3894 | 0.5646 | 0.7174 | 0.8415 | 0.9320 | 0.9854
y, = sin(3w — X) 2
= §in 37 cOSX — €0S 37 Sin X
=0—-(-1)sinx r
= sinx i
=Y ] = 15
0
32.
x | 02 0.4 0.6 0.8 1.0 12 14
y, | —0.8335| —0.9266| —0.9829 | —0.9999 | —0.9771 | —0.9153 | —0.8170
Y, | —0.8335| —0.9266| —0.9829 | —0.9999 | —0.9771 | —0.9153 | —0.8170

= CO 5777-—X
Y1 4

57 . 57 .
COSTCOSX‘F SIHTSHX

——Qcosx—ﬁsinx
2 2 ~—}]}
5 i
= —\Zf(cosx + sinx) 16
= y2
%4 1x o2 Joa Joe |os8 |10 |12 |14
y, | 0.0395 | 0.1516 | 0.3188 | 0.5146 | 0.7081 | 0.8687 | 0.9711
Y, | 0.0395 | 0.1516 | 0.3188 | 0.5146 | 0.7081 | 0.8687 | 0.9711
y; = sin(X + @) sin(x — ) 2
= [sinx cos 7 + sin 7 cosx][sin X cos 7w — Sin 77 COS X]
=[—sinx][—sinX] i
= s x
=Y, 00- """""" 15
y y
(-394
(12,5) 5
13
X \ )
Figures for Exercises 36 and 38
36. cos(v — u) = cosvcosu + sinvsinu 38. sin(u — v) = snucosv — cosusinv
5 3 12\(4
= (=3)(+38) + @) = @)(=3) - (+3)E)
_ 3% , 2 _ _16 _ _15 48 _ _63
="t~ 6 = "% " 65— 65

15
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y y
(=24,7)
AR A
>
5
-3
Figures for Exercises 40 and 42
40. sin(lu + v) = sinucosv + cosusinv 42. cos(u — v) = cosucosv + sinusinv
= (+25)(+5) + (=3)(—2) = (=%)(+5) + (+%)(=%)
_ 28 , 72 _ 100 _ 4 _ _ 9% 21 _ _ 117
=15 t15 =15 =5 = "15 T "1 = "1

44.sin(60 + w) + cos(@—%) = [sin fcos 7 + cos Hsin | + cos(%— 0)

=[-sng+0]+snfd=0

tan(z/4) — tan 1-tan
46. tan(”— 0)— /4 o _ ;

4 1+ tan(m/4tan® 1+ tan6

48. cos(X + y) + cos(X — y) = COSXCOSY — SinXSiNy + COSXCOSsy + sinxsiny
2 COSX Ccosy

50. sin(x + y) sin(x — y) = [sinxcosy + cosxsiny|[sinxcosy — cosxsiny]
Si? X cos’y — Cos? XSiny

sin?x(1 — sinfy) — cos® xsin?y

S x — sin? y(sin? X + cos? x)

= §in?x — siny

52. Let u = arccosx and V = arcsin X

cosu = X sinv = X

V1-x2 M
V1-x?

cos(arccos x — arcsin X) = cos(arccos X) cos(arcsin X) + sin(arccos x) sin(arcsin x)
=xJ/1 - X+ J1-xx
=2XJ/1 - X
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54. Letu = arcsin X and VvV = arctan 2x
sinu = X tanv = 2x
1
X
g Viax2+1 o
1-x2
A

1

cos(arcsin x) cos(arctan 2x) + sin(arcsin x) sin(arctan 2x)
1 2X
=JV1l-x + X
VA2 + 1 VA2 + 1
_ 22+ J1— %2
VA2 + 1

. aa . T
. + = - - ==
56 sm(x 6) sm(x 6)

SII’]XCOSE + COSXSH']E - (Sll']XCOS6 - COSXS|H6> =

cos(arcsin x — arctan 2x)

2 cosx(0.5) =

COSX =

Wiy NP NP NP NP

x
[
g

1

aa o
58. cos(x + E) - cos(x — E)

|:COSXCOSE - smxsmg} - |:COSXCOSE + SII']XSII’]*:| =1

6
. . T
-2 =1
sinxsing
snx=—1
_ 37
2
. ar
60. 25|n<x+ 5) + 3tan(mr— x) =0
Z[Sinxcosg + cosxsing} + 3tan(—x) = 0
2C0osSX — 3%2
COS X
2c0s’x — 3sinx =10
2(1 —sinfx) —3sinx=0
2sin’x+ 3sinx—2=0
57

; : . 1 T
(2sinx — (sinx +2) O snx =73 O X=gg
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62. sin<x+g>—cos<x+37w>=0 64. tan(w—x)+2cos<x+3—w)=0

R
i

x =~ 0.7854, 3.9270 x =0, 1.0472, 7, 5.2360

2 10

N/

-2 -1

1 1
66. y = -sin2t + — cos 2t
Y=3 4

@

IAVAVAVES
1,1 -]
(b) a= 3 b= " B=2 (©) Amplitude: 12
b 3 b 2 1
C = arctan a arctan i 0.6435 (d) Frequency: period 27 27 @

y~ JE)?+ (2)* sin (2t + 0.6435)

5
= —_sin(2t + 0.6435
12 S )

68. False. cos(u + v) = cosucosv ¥ sinusinv

. 117 . 117 . 117
70. True. sin| X — > = snxcosT - cosxsmT =

0 — cosx(—1) = cosx
72. sin(n7 + 6) = sinnscos 6 + sin 6 cos nar

(0)(cos 0) + (sin G)(—1)"

= (=1"(sin ), where n is an integer.

a a b
74. C=arctan- 0 snC=-————,cosC=—F—F———
b Jaz + b? Jaz + b?
b a
2+ 2 _ — 2_|_ 2, « ——— 4+ g « —
Ja? + b?cos(B — C) = Va b(cosBH NCEY sinB6 m)
= bcosBO + asinB6
= asinBO + bcosB#
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76. 3sin20 + 4 cos 20
a=3b=4B=2

b 4 3
(@ C = arctan 2= arctané =~ 0.9273 (b) C = arctan%1 = arctanZ =~ 0.6435
3sin20 + 4cos20 = Va2 + b2 sin(Bf + C) 3sin20 + 4cos20 = Va2 + b? cos(Bo — C)
=~ 5dn(20 + 0.9273) =~ 5c0s(26 — 0.6435)

78. sin 20 — cos 20
a=1b=-1B=2

@ C= arctanp = arctan(—1) = —77: (b) Because b > 0in the formula, we write the
a given expression as:
: _ TS
sin20 — cos20 = Va2 + b? sin(Bo + C) —(—sin26 + cos26)
=ﬁsin<2a—”> a=-1,b=1B=2
‘ C = arctan a) = arctan(—1) = T
b 4
Hence,

—(—sin 26 + cos20) = —Ja?+ b?cos(BY — C)
T
= —2cod 20 + = |.
cos< 4)

T a a
80.C——Z—arctan<6) O B__l O a=-1,b=1

Va2 + b2 = /2. Hence, B = 1 and
5005<9+77:> :%\/?cos[e— <_7ZT)]

5 .
=——=|—sn6 -+ cosb
ﬂ[ ]

= —isin0+icos¢9

V2 J2

6 +——coso
2

82. The graph of g(x) = cos(s + x) looks like that of f(x) = —cosx. Analytically, 2

g(x) = cos(m + X) = COS7 * COSX — SN * SINX = —COSX.

v N

-2

cos(x + h) —cosx cosxcosh —sinxsinh — cosx cosx(cosh—1) sinxsinh
84. h N h N h ~h




