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1-6 ® Write the trigonometric expression in terms of sine

an

1

3

5

d cosine, and then simplify.

. cosxtanx 2.

a2 n
. Ssec™x — tan'x

. Cosu + tanusinu

CHAPTER 7 ANALYTIC TRIGONOMETRY

EXERCISES

sinf cos 6 csc O

tan x -+ cotx

SeC X CsCcx

6. cos®x (1 + tan’x)

7-20 = Simplify the trigonometric expression.

cosxsecx
7. ———

1.
13.

15.

16

17

19

21

21

25.

26.

27.
28.
29.

cotx
I+ siny
1+ cscy
sec’x — 1

sec’x

1+ cscx

cosx + cotx

1+ sinu cosu

cosu 1+ sinu
. tan X cos XCSCX

2 + tan’x
T seck

. tanf + cos(—8) + tan(—8)

CosS x

secx + tanx

—82 & Verify the identity.

. sinfcotf = cosf 22.

cosusecu

tanu

fany

= gecy — cosy
cscy

cosv )
—————— = CSC¥ — Sinv
secvsiny

sinB + cosBcotB = cscB

10.

12.

14.

cotxsecx
= cotu 24, ——

cot(—a)cos(—a) + sin{—a) =

- el
8. cos’x + sin’xcosx

tan x

sec{—x)

S€CX — COSX

tan x
sin x cosx
+

CcsCcx S€Cc X

1+ cotA

csCA

tan x .
= sinx
secx

CSCXx

cos{—x) — sin(—x) = cosx -+ sinx

—CsCa

30.
31
32.

33.
34.

35.
36.

37.
38.

39,

40.
41.
42,
43.

47.

48.

49,
50.

51,
52,

53.

escx[cscx + sin(—x)] = cot’x
(1 — sinx)(1 + sinx) = cos’x

(sinx + cosx)* =1+ 2sinxcosx

1
(1 — cosB){l + cosf) = —
‘ csc 3
cosx sin x .
SECX  CSCX
(sinx + cosx)? sin*x — cos’x
. Ml el = . 2
sin“x — cos’x (sinx — cos x)°

(sinx + cosx)* = (1 + 2sinxcosx)’

sect — cost? .,
= 8IN°!

sec!
1 — sinx n
————— = (secx — tanx)”
1+ sinx
— = 1+ tanzy
1 — sin’y

¢sCx — sinx = cosxcotx
(cotx — csex)(cosx + 1) = —sinx
sin*@ — cos*f = sin®9 — cos’6

(1 — cos®™x)(1 + cot’™x) = 1.

. cosx — sin®x = 2cos™x — 1
45,
46.

2cos’x — 1 =1 — 2sin%*

tany + coty = Secycscy
I —cosa  sinao
sin 1+ cosa

sinfe + cos’a + tan’a = sec’w
. 2
sinx — 1 —Cosx

siny + 1 (sinx + 1)

sinw tanw

sinw + cosw 1 + tanw

(sint -+ cos)?
——— =2 + sectosct
sinzcost

sectesct{tant + cott) = sect + cscr

1+ tan'u 1

—
1 — tan®y  cos®u — sin"u



54,

55,

56.

57.

58.

59.

60.

61.

63.

64.

65.

66.

67.

68.

69.

70.

71,

72,

73.
74,

SECTION 7.1 TRIGONOMETRIC IDENTITIES

1+ sec’x )
———— =1+ cos’x
1 + tan“x
secx :
= secx(secx + tanx)

secx — tanx

secx + ¢scx

f

sin x|+ cosx
tanx + cotx

1

secy — tany = —————————
secv + tanv

sin A

~————— — COtA = cscA
1 —cosA

sinx + cosx .
——————— = SIN X COS X
secx + ¢scx

1 — cosx sin x
+

- = 2¢sCx
sin x 1 - cosx

cscx — cotx
—————— =Cotx 62. =
secx — 1 secx

. .9
tan’y — sin’u = tan’u sin’u

tanvsinv tany — sino

tanv + sinv tanvsinv

secty — tan*x = sec™ + tan’x

cosf
———— =gecH + tanéh
1 — sinf

cosf  sinf — csch

1 — sin@ B cosf — cotf

1+ tanx cosx + sinx
1 — tanx cosx — sinx
cos’ + tan® — 1 N
T = tan’t

sin“t

1 1

- - - = 2secxtanx
1 —sinx 1+ sinx

1 1

+ = 2secx

secx + tanx secx — tanx
1 + simx 1 —sinx

- - - = Atan xsecx
1 —sinx I+ sinx

(tanx + cotx)® = secZx + csc’x

tan’x — cot’x = sec’x — cscx

2 2
csc™x — cot™x

2,
= COS"X

Fag

By

secu — 1 1 — cosu
75. =

secu + 1 1+ cosu

cotx + 1 1+ tanx
76. =

cotx — 1 1 - tanx

sin®x + cos’x -
———— =1 —- sinxcosx

77. — =
sinx + cosx
tanv — cotv )
78, ——————— = sinvcosv
tan’v — cot“w -
1+ sinx )
79, ———— = (tanx + secx)
1 - sinx

tanx + tany
80. ———————— = tanxtany
cotx + coty

81. (tanx + cotx)* = csc’xsec’x
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82. (sina — tana)(cose — cota) = (cosa — 1) (sina — 1)

83-88 = Make the indicated trigonometric substitution in

the given algebraic expression and simplify (see Examp

Assume 0 =< § < 7/2.

84. /1 + x*, x=tand

secl

=2}
(%,
D)
8
|
-
*
f

86. —————=, x = 2tanf

87. v9 — x?, x = 3siné

88, —————, x = 5sech

89-92 = Show ‘that the equation is not an identity.

89. sin2x = 2sinx
90. sin(x + y) = sinx + siny
91, secx + csex =1

1

., ——————— = (§CXx + secx
. sinx + cosx

le 7).

93-96 & Graph f and g in the same viewing rectangle. Do

the graphs suggest that the equation f(x) = g{x) is an

identity? Prove your answer.

93. f(x) = cos™ — sin%, g(x) =1 — 2sin%



