quivalent to the expression.

i atis e
s 2L
cos X " sinx
1 1
SR 4 ——
3. tan <

AT m:._HH.W.. cos X m
2 13
tan § = 3 Sec g = 3
E:AH - HV = .m. sin x = Ii%
2 2 _ 2

=7, 'si g = ——
9, sin 5

1 tan §
cotZx+1 M.:._. X 12. 1—cos2d

X tan® x(csc?x — 1) = | 14. cot? H?ENHV
& mm:AH__H — v o
> cot 5 u
_ 16, —
sin @ COs u

x.mmw tan® §csc? 6 — tan® &

G {anx + 1)2cos x 20. (sec x — tan x)?

=4 h _.r
1 u.N. - cos?x

I
Csc@+1 cscf— 1 "1-sinx
4 3. Rate of Change The rate of change of the func-
4 tion flx) =cscx—cotx is the expression

tsc? x — cscx cot x. Show that this expression can
also be written as

(1 — cosx)
sin® x

In Exercises 1-6, name the trigonometric function

'24. Rate of Change The rate of change of the function

f(x) = 2+/sinx is the expression sin~ 12 x cos x.
Show that this expression can also be wrilten as

cot x-/sin x.

In Exercises 25-32, verify the identity.
cos x(tan?x + 1) = secx

‘ sec?xcotx —cotx = tanx
o .
27. SmT -+ MV = —sinx

5 vﬂnmb.&

1
tan B csc &

28. noAH -

= cos

= cotx

30. :
tan x csc x sin x

31, sin® x cos?x = {cos?x — 2 cos*x + cos®x) sinx

32, cos? xsin?x = (sin? x — sin®x) cos x

ﬂ In Exercises 33-38, solve the equation.

%wr_a = /3 —sinx @A.nom =1+ 2cosh

3s, uz\lga 3 36. 3secx—1=10
@unmom %aﬁnmzluuﬁﬁm:

In Exercises 3946, find all solutions of the equation in the
- interval [0, 2m).

‘wnom x=—cosx=1

‘40, 2sin?x — 3sinx = —1
(414 cos? x + sinx = 1 42, sintx + 2cosx =2

@mﬂ:ma J2=0 @;\l:ﬁmﬁ 0

45. cosdx(cosx — 1) =0 46, 3csc?5x = —4

in Exercises 47-50, use inverse functions where needed to
find all solutions of the equation in the interval [0, 211).
47, sin?x — 2sinx =0

48. 2cos?x+ 3cosx =0

49, tan? @+ tanf—12=20

50. sec?x + 6tanx + 4 =0
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E In Exercises 51-54, find the exact values of the sine,
cosine, and tangent of the angle by using a sumr or

&mmqm.:nm formula.

Mmub I v ‘ m&.mo =
m..m.mh., ..|... 54, H|®M,._H| -

12 o) ¥

In Exercises 55-58, write the expression as the sine, cosine,
or tangent of an angle.

sin 60° cos 45° — cos 60° sin 45°

cos 45° cos 120° — sin 45° sin 120°

tan 25° + tan 10° 58. tan 68° — tan 115°
1 — tan 25° tan 10° " 1 + tan 68°tan 115°

57.

In Exercisés 59-64, find the exact.value of ﬂ:m trigonomet-

ric function given that sinu = 3 cosv=—3,andvandv
are in Quadrant i,

@ sin(u + w) 60 tan{u + v).

Q cos(u —v) 62. sin(u — v)

63. cos(u + v) 64. tan(u — v)

in Exercises 65-68, find all solutions of the equation in the
intervai {0, 2.

.
65. E:T + av - m_:ﬁ 1= 1
T T
Lcosly+ =] —cosly -] =
66 nomﬁa ow noA g 1

. sin{x + o
67. sin|.x 5

68. nOmT +.u|a. — cos|x — Wﬁv =

m In Exercises 69 and 70, use double-angle formulas to
verify the identity algebraically and use a graphing utility

to confirm it graphically.

69. sin 4x = 8 cos’ .ﬂm:_.p...#ncwam:ua
1 - cosdx

70, tan®x

0. tan ~+nonwa

In Exercises 71 and 72, find the exact values of sin 2y,
cos 2u, and tan 2u using the double-angle formulas.

wmnnnlm_ 3.AzA| ﬁ@g\v

5

Q‘Mr tan? 2x

(7T )sin® x tan® x

<u< I

L

T2 hcos u'= IH.

" 73. Projectile Motion A baseball leaves the hand of =
the person at first base at an angle of 8 with the
horizontal and at an initial velocity of ¥; = 80 feet
per second. The ball is caught by the person at’
second base 100 feet away. Find & if the range r of 3
projectile is 5

1

_.‘Imm 2 sin 286,

to find & when a mo:,g: is hit at an initial <n_on_a.
of 50 feet per second and lands 77 feet away.

In Exercises 75-78, use the power-reducing formuias to"
rewrite the expression in terms of the first power of the

" cosine.
76. cos® 3x

78. cos®xtan’x

In Exercises 79-82, use the half-angle formuias to %n
mine the exact values of the sine, cosine, and tangent of :ﬁ

angle.
(=] MD

~75

174

2, ———

% 8 12

In Exercises 83 and 84, use the half-angle 3_.5:_&
simplify the expression, :
sin fx
1+ cos bx

8. — 1 +nmom 10x 84

tan (u/2) for sinu = io0<u<?
86. Geometry A trough for feeding cattle is 4 Enaawm
long and its cross sections m_.n isosceles _:mnm_ae

with the two equal sides vwam 5 meter (see figure cpm

page 589). The angle between the twa sides is g.
9

(a) Write the trough’s volume as a function of ok

(b) Write the volume of the trough as a function ohf
B and determine the value of @ such that %

volume is maximum.

g e
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