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CHAPTER 5
Analytic Trigonometry

Section 5.1

Solutions to Even-Numbered Exercises

5 3
2. csco=§,tan9=f

4
0 isin Quadrant I.
snf = 1 _3
cch 5
cosg SN0 _3 4 _4
tanf 5 3 5
N -
cosh 4
cot 6§ = 1 _4
tan6 3
: /26
6. cotp = —5 =
cot ¢ ,Sin ¢ 6
¢ isin Quadrant I1
cosd>=cotd>-sind)=_5‘26
26
1 1
tand)_cotd)__g
1 26
CC ¢ = — =——= /26
¢ sneg /26
sec 1 ~-26 _ —J/26

N COS ¢ - 5.26 5

10. cscx = 5,cosx>0
X isin Quadrant I.

.o o1
snx= - =¢
cosx= ./1-— 1>2=2\/é
5 5
nyo SNx_1. 5 6
cosx 5 26 12
1 5 5/6
~ cosx 26 12
cotx=-—=2/6
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Using Fundamental Identities

12.

.tanx=£,cosx=—£
3 2
xisin Quadrant I11.
sinx = — 1_(_ﬁ)z=_ 1
2 4
CSCX=—"—""= -2
sin x
SECX = -2 2—\@
COos X 3 3
cot x = _ 3 =3
t J3
.cos(w—x):?’cosx:4
2 5’ 5
X isin Quadrant I.
. 4\2 3
sinx = 1—(5)—5
tanx= 0% _3,5_3
cosx 5 4 4
cscx—i=§
snx 3
1 _5
"~ cosx 4
Lo L _4
tanx 3
sech = —3,tan <0
0 isin Quadrant I1.
11
cos 6 = 0= 3
. 1\2 2.2
sme—\/l—< 3) =3
sng 2.2 3
e_cose_ 3 ) 1__2\@
csc O = = 3 =3ﬂ
sng 2.2 4
1 V2
cot 6 = =-_s=—""
tan 6 22 4

N



895 PART I11: Solutions to Even-Numbered Exercises

14. tan 0 is undefined, sin 6 > 0.

tan 6 = :nif) isundefined 0 cos® =0

0S 6
sne=J/1-02=1
1

csCl=——""=
snéo
1 . .
sec § = — isundefined.
cos 0
cosfd O
cotf=——"""=-—=0
sne 1

18. Asx — =,

. 1
snXx — Qandcscx=— — —oo.
sinx

22. (1 — sin?x) secx = coszxi = COS X
COS X

Matches (b).

26. sin?x(csc2x — 1) = Sin?X « cot2x = sinzxcpszzx
sin? x
= CcO<? X
Matches (c).
T
cos{() — x} . .
2 snZx  snx .
30. = = sin X
COS X COS X  COS X
=tanxsinx
Matches (d).
34, sec?x(1 — sin?x) = sec? X — sec2x sin? X
= sec?x — + SinZx
COS? X
Sin? x
= sec?X —
COoSs? X
= sec2 X — tan?x
=1
1 1 1
) = = = C0S? X
tan?x + 1  sec?x 1

COos? X

16. Asx — O,

20.

24,

28.

32.

36.

1
cosX — landsecx=— — 1
Cos X

sin X .
tan XCcosSX = —— COSX = SN X.
COS X

Matches (f).

(2 o

. cot X
cog [Z) - x Snx
2
Matches (c).
COS X 1 1
COtXSeCX = ——— -+ ==
sinXx C€osxX sSinx
= CcsCcX
Matches (a).

singB
cos Btan B = cos B(cos B>

=sng
secd 1

Csce—icosesn6=tan0
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40.

42.

46.

50

52.

54

56.

60.

tan’g  sin? 6 1 sn?g 1 sinffcos?h

29 co0 sec?f Ccof o 1 cofh
cos? 6

sin? 6

T sinx .
cotl — — X|COSX = tan X coOSX = * COSX = SiNX
2 COS X

cost 1
+ tan?t) = (cost)(sec®t) = —_~ = — = sect
(cost)(1 + tan’t) = (cost)(sec®t) = o0 =

483e020—tan20+tan0_1+tan0_ 1 tan 0

cosfsecH —cosfh=1—cos26 =sin?g =
sec 0 Sec 0 sech secH
=cosf + sno
tan 0 1+sec0:tan29+1+29ece+sec20
"1+ sec tan 0 (1+ sechtang
:25e020+239c6
(1+ sech)tang
:Zsece(seceJrl)
(1+ sechHtand
2sec
= no = 2csch
o
CSC(Z 0>= sec 6 — e f
tan (— 0) —tan 6
(sece—tanf))(csc9+1)—i(1—sin0)(i+l>
’ cos 6 sin 6
1 . . 1
=—(1- 1+ -
cosg L~ SnOL+sin6) T
1
= — gn?
cost9-sin0(1 sin” )
—;cosze—cote
cos 9sin 6
l+csch 1+ csco 1 1+ csco _ _
cot0+cos(9_cose(csc(9+l)_cos(9_sece 58.Te—cote—cos(wrcot@—cot@—cose

snf +cosf cosf —sing
sin 6 cos 0

=1+cotf—1+tanfh=coth + tan o

_cosf | siné
"~ snf  coso
cos? 6§ + sin? @
sin 6 cos 6
1

- sinOcost Sec 0 csc 6
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62.In|1 + cosf| + In|1 — cosh| = In|(1 + cos6)(1 — cos 6)|

=1In|(1 — cos? 0)|

= In|sin? 6|
= 2In|sin |

64. sec? xtan®x + sec? X = sec® x(tan® x + 1) = sec? x(sec? x) = sec* X

csc?x — 1 (escx — 1)(csex + 1)
66. = =
csex — 1 csex — 1

cscx + 1

68. 1 —2simMx + sin*x = (1 — sin?x)? = (cos? X)? = cos* X

70.sec3Xx — sec?x —secXx + 1 = sec?x(secx — 1) — (secx — 1)
= (sec?x — 1)(secx — 1)

= tan? x(secx — 1)

72. (cotx + cscx)(cot X — cscX) = cot2 X — CSC2X

=-1

1 1

_seex—1—(secx+1)

74. (3—3snx)(3+ 3snx) = 9 — 9§n?x
=9(1 — sin’x)
= 9 cos? X

sec’x  tan®x — sec®x

. - = 78. tanx — =
secx+1 secx-—1 (secx + 1)(secx — 1) tan x tan x
o seex—1-—secx—1 1
sec?x — 1 tan x
- -2 = —cot X
tan® x
1
= -2
(tan2 x)
= —2cot?x
5 tanx — secx  5(tanx — secx) tan®x  cscx—1  tan’x(cscx — 1)
80. . = 82. . =
tanx + secX tanx — secx  tan? X — sec?X cscx+ 1 csex—1 cse?x — 1
:S(tanx—secx) _ tan?x(csex — 1)
-1 cot? x
= 5(sec X — tan x) = tan? x(csc x — 1) tan? x
= tan* x(cscx — 1)
84. y, = cosx + sinxtanx,y, = SeCX :
X 0.2 0.4 0.6 0.8 1.0 1.2 14
y, | 1.0203 | 1.0857 | 1.2116 | 1.4353 | 1.8508 | 2.7597 | 5.8835
y, | 1.0203 | 1.0857 | 1.2116 | 1.4353| 1.8508 | 2.7597 | 5.8835 0:
““““““““ 15
0

It appearsthat y, = v.,.
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86. y, = sec*x — sec?, y, = ta? x + tan*x 1200

x 102 0.4 0.6 0.8 1.0 12 14
y, | 0.0428 | 0.2107 | 0.6871 | 2.1841 | 8.3087 | 50.3869 | 1163.6143
y, | 0.0428 | 0.2107 | 0.6871 | 2.1841| 8.3087 | 50.3869 | 1163.6143

[0} [ E——— L5

It appearsthat y, = y,.

88. sin x(cot X + tan x) = cosx + sin? x/cos x
(cos? x + sin?x)/cosx
= 1/Cc0oSX = Sec X

90 _1{1+snd cos 6
Y175\ cos g 1+ sné
y,andy, = sin 6 y, andy, = cos 6 y,andy, = tan 6

4

)

-6.28

4 4 ”

1
1
1
1
1
! 6.28
1
1
1
1
1

and —i—csce and —i—seco and —i—cote
Y1 Yo = sno Y1 Yo = oS0 Y1 Yo an

-6.28

1
1
1
1
1
4 6.28 -6.28
1
1
1
1
1

1
1
1
1
1
! 6.28 -6.28
1
1
1
1

It earsthaml 1+sné6 cos 6 — wc
ap 2\ cosé 1+ sné '
92. Letx = 2sn 6. 94, Letx = 2sec 6.
16 — 4x2 = /16 — 4(2sin )2 e —4= J2sch)? -4
= J/16(1 — sin? ) = J4(sec? 0 — 1)
= /16 cos? 6 = J4tan? 6
= 4 cos 6 = 2tan 0
96. Let x = 10tan 6. 98. cosf = —/1—sn?9
VX2 + 100 = /(10tan 6)2 + 100 _ 9<3j
= /100(tan? 6 + 1) 22
= /100 sec? 9
= 10sec 6
100. tan 6 = sec? 6 — 1 102. In|csc 6| + In|tan 6] = In|csc 6 - tan 6|

0<0<T mep< T = Inle=ed
< > TS 2
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104. In|cott| + In(1 + tan?t) = In[|cott|(1 + tanzt)]

_ In(1 + tan?t)
[tan t|
o L
tant tant
= In|cott + tant|
108. sin(—6) = —sin 0 110. Faise, 31K0
cos ko
(@ 6= 250°
sin(—250°) = 0.9397
—(sin 250°) ~ 0.9397
1
ONES=
Sin<—1> =~ —0.4794
2
—<Sin1) =~ —0.4794
2
114. Sincesin?0 + cos?f = landcos?§ = 1 — sin? 6:
cosf ==/1—sn?h
an o= sin 6 _ . sin 6
cosf ~J1-—dn?9
1 J1—sn?6
cot 9 = =+ .
tan 6 sin 6
Sec 0 = =+ 1
cosf ~ J1-—sin?h
_ 1
eC6=dne
The sign depends on the choice of 6.
118. 0 = —178° iscoterminal with 182°

0= 182° — 180° = 2°

y

ij"

106. tan? 6 + 1 = sec® 6
(@ 6 =346°
(tan 346°)2 + 1 =~ 1.0622

2
346°)2 = ( ) ~ 1.0622
(sec ) cos 346°
(b) 6 =31
(tan3.1)2 + 1 = 1.00173
2
3132 = ~ 1.00173
(sec3.1) (cos 3.1)
= tan ko 112. Fase.
1
sinfcsc 6 = sin 0(7> =1,
sin
provided sin 6 # 0.
Falsefor 6 = 0.
116. 0 = 254°
0’ = 254° — 180° = 74°
y
/\254"
9\
137
120. 6 = 15
g 13w _ 2w
TT 15 15




