900 PART I11: Solutions to Even-Numbered Exercises

122. f(x) = fsm X 124. f(x) = fcot< >
Amplitude: L Asymptotes. X = _m3m
PHTUde 5 ymp 44
Period: 2 y

126. A=90° — B =90° — 80° = 10°

. a a 16
smA—C U C_sinA_sin10°~92'14
tanB=g 0 b=atanB = 16tan 80° =~ 90.74

128. c= Ja2 + b2 = /142 + 82 = /260 = 2./65 =~ 16.12

. a 14
snA=—-—=—+— [0 A= 60.26°
c 265
. b 8
snB=—-=—+—= [0 B=29.74°
c 265

Section 5.2  Verifying Trigonometric Identities

Solutions to Even-Numbered Exercises

1
2. tanycoty = tany(tany) =1 4. cot?y(sec’y — 1) = co?ytanly = 1
6. cos? B — sin? B =cos® B — (1 — cos” B) 8. 2—-cx?z=2—(cot?z+ 1) =1— cot?z
=2cos’B — 1

10. cost(csc?t — 1) = cost cot? t

. {cost
=sint|— | cot?t
sint

1
= ——cot3t
csct

_ cot3t
csct
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12.

14.

16.

X 0.2 0.4 0.6 0.8 1.0 1.2 1.4
y, | 50335 | 25679 | 1.7710 | 1.3940 | 1.1884 | 1.0729 | 1.0148
Y, | 50355 | 25679 | 1.7710 | 1.3940 | 1.1884 | 1.0729 | 1.0148
1
cscx—1 sinx
M7 1 Tdgnx  1- snx T
_1-snx 1
sinx 1-—snx r
_ 1 ;
sinx %5 e
= CSC X
=Y,
x | 02 0.4 0.6 0.8 1.0 1.2 1.4
y, | 0.0403 | 0.1646 | 0.3863 | 0.7386 | 1.3105 | 2.3973 | 5.7135
Y>| 0.0403 | 0.1646 | 0.3863 | 0.7386 | 1.3105 | 2.3973 | 5.7135
1 6
Yy, = SECX — COSX = —— — COSX r
COS X [
1 —cos’x -
Cos X -
_ six L
CoS X °
. (sin x)
=snx ——
COS X
= sinxtan x
=Y,
x | 0.2 0.4 0.6 0.8 1.0 1.2 14
y, | 14958 | 2.2756 | 3.5939 | 6.0760 | 11.6160 | 28.4287 | 136.4545
Y, | 14958 | 2.2756 | 3.5939 | 6.0760 | 11.6160 | 28.4287 | 136.4545

_ seCX +tanx

(sec x + tan x)2

17 secx — tanx  (secx — tanx)(secx + tanx)

_ (secx + tanx)?

sec? X — tan? X
= (sec x + tan x)?
=Y

140
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5
18. | X 0.2 0.4 0.6 0.8 1.0 1.2 14
y, | 0.0403 | 0.1646 | 0.3863 | 0.7386 | 1.3105 | 2.3973 | 5.7135
y, | 0.0403 | 0.1646 | 0.3863 | 0.7386 | 1.3105 | 2.3973 | 5.7135
0 4 1.5
0
—i—i—secx—cosx—
17 cosx  secx Y2
Sin? X — cos? X
- . COS X Sin X
20. There aretwo errorsin line 1. 22. Line2: —————
sin?x + cos? X
sec(—0) = secfand sin(—6) = —sin 9 COS X Sin X

Line5: (1 — cos?x) — cos? X

sec® x(sec X tan X) — sec* X(sec X tan X) = sec* X(sec X tan X)(sec? x — 1)

= sec? x(sec x tan X) tan? x
= sec®x tan® X

24.
. a
Sm[<5) B X} CoS X
26. = — = cot X
S[ER
2
30 1+ csc(—6) __l-csch
" cos(—6) + cot(—6) cosH — cot b
_ 1—csch
1
1-—
cos(9< sm(9>
_ 1—csco
cos 6(1 — csc )
1
cos 6
=sech

28. 1+ siny)[1+sin(—y)] =1+ siny)(1 — siny)

=1-sd§n?y
= cofy
1,1
. tanx +tany _ cotx coty  cotxcoty
1—-tanxtany 1_i.i cot x cot y
cotx coty
_ coty + cotx

~ cotxcoty — 1

COSX — COSY N snx —siny  (cosx — cosy)(cosx + cosy) + (sinx — siny)(sinx + siny)

" sinx+siny  cosx + cosy

(sinx

+ siny)(cosx + cosy)

_ CO$?X — cos’y + SinPx — sinfy

(sinx + siny)(cosx + cosy)
_ (cogx + sin?x) — (cos’y + sin?y)

(sinx + siny)(cosx + cosy)

=0
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1—cos6 1—cosf 1-—cosé
36. \/ = \/ . 38. sec’y — cot2<727— y) =sec’y —tanly =1

40.

42.

48.

52.

54,

1+cos® V1+cosf 1-—coso
/(1 — cos h)?
~V 1-cos?6
/(1 — cos h)?
sin® 0

_1-coso
|sin 6]
o
cscz<§—x>— 1=-sec?x — 1=ta?x
! sin X — CcosXx . COS X
ceX(cscX — SiNX) + —————— + Cot X = CSC?X — cscXxsinx + 1 — —— + cot x
sinx sinx
=csc2Xx— 1+ 1— cotx + cotx
= CSC? X
. Atan* X + ta?x — 3 = (tan? X + 1)(4tan?x — 3) 46, sinxX(1 — 2cos?x + cos*x) = sinX(1 — cos? x)2
= sec? x(4tan? x — 3) = gin x(sin? x)2
= gin®x

cot csca+1 cotalcsca + 1
csct 6 — cot* 9 = (csc? 6 — cot? §)(csc? 6 + cot? 6) 50. @ a . af a )

o ) csca—1 cca+1l  csRa-—1

= osc™6 + cot” 6 cot a(csca + 1)

=csc? 6 + (csc? 0 — 1) T e
cot

s +cos®B  (sinB + cosP)(sin? B — sin B cos B + cos’ B)
snp+cospB sin B + cos B
sin? B8 + cos? B — sin 3 cos 3

1—-sinBcosp

The function appearsto bey = cosx. Analyticaly,
__ cosX SinX * COSX 2
1—-tanx sSiNX — COSX

_ COS X N Sin X cos X 0\. . ./6
1 — (sinx/cosx) sinx — cosx I \\_/

COS? X Sin X cos X

— — -2

COSX — SiNX COSX — SinX

cos X(cosX — sin x)
= . = COSX.
CoSX — SinXx
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1
56. The function appearsto bey = csct. Analytically, 58. In|sec 6] = Incose‘ = In|cos §]~* = —In|cos 6]
— snt+ ! 2
y csct N/
1+ cot’t o
csct L
csc? t /\
= = csct. -2
csct
1 COSO o O a O (o] O
60. —In|csc 6 + cot 0] = —In nd sne 62. cos? 14° + cos? 76° = sin?(90° — 14°) + cos? 76
=39n?276° + cos?76° =1
1+ cosf|?
=In|———
sin 0
—n sin 6
1+ cos@
—In sin 6 . 1—cos6
1+cosf 1-— cos@
N sno(1 — cos@)‘
1 — cos? 6
—n sin 6(1 — cos 6)
sin? 6
—In 1—cos6
sin 6

= In|csc 6 — cot 6]

64. sin212° + sin?40° + sin?50° + sin?278° = sin2 12° + sin?2 78° + sin? 40° + sin? 50°

cos?(90° — 12°) + Sin2 78° + cos3(90° — 40°) + sin? 50°
cos2 78° + SN2 78° + cos? 50° + sin? 50°

=1+1=2

66. sec* x(sec x tan x) — sec? x(sec x tan xX) = sec? X(sec X tan x)(sec? x — 1)
= sec? X(sec X tan x) tan? X
= sec® xtan® x

68.1 — 2cos?x + 2cos*x = [1 — 2cos? x + cos* x| + cos* x
= (1 — cos?x)? + cos*x

= sin*X + cos* X

_ hsin(90° — ) , cos 6

70. s . =h——=nhcot§ 72. true
sin 6 sin 9
74. False. For example, Incos0 = In1 = 0 whereas 76. Jtan? 0 = |tan 6|

cos (In 0) is ot defined. Jtan? 9 # tan @ if 6 liesin Quadrant Il or IV.

. 3
Onesuch angleis = 777



