m Exercises

1-49 Evaluate the integral 9. L’ cos*(24) dt 10. L’ sin® feos*t dt
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SECTION 7.2 TRIGONOMETRIC INTEGRALS 50

8. | sin 3x sin 6xdx 54, [ sec* S dx

2

55. Find the average value of the function f1x} = sin’x cos’x on
the interval [—, =]

56. Evaluate r sin x cos x dx by four methods:
(a) the subshtution v — cos x
(b} the substitution o — sin x
(c) the identity sm 2x — 2 sin x cos ¥
{d) integration by parts
Explain the different appearances of the answers.

57-58 Find the area of the region bounded by the given curves.

8l. y—sin'x, p—cos’x, —wd=ax=q/d

58 y—sin'x, y—cos'x, w/d=nx=3iml4

50-60 Use a graph of the integrand to guess the value of the

mtegral. Then use the metheds of this section to prove that your
guess is cormect.

ix 3
50, |7 cosydy
(1}

-

2 .
60. | sin 2wy cos Swady
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61-64 Find the volume obtained by rotating the region bounded
by the given curves about the specified axis.

6. y—siny, ¥y— 0, w/2 = x=7; about the raxis
62 y—sin'y, y—0, 0= x= g, aboutthe raxis

6. y—sinx, p—cosx, 0 =ux= g/d, abouty-—1
=)

.y—secx, y—cosx, 0= xr=q/3; abouty— —1

50. If _ru"f‘ tan®x sec xdy = [, express the value of

7% tan*x sec x dxin terms of I

51-54 Evaluate the mdefinite integral. Illustrate, and check that

your answer is reasonable, by graphing both the integrand and its

antiderivative (taking  — 0).

51 {.arsi:u’l'.r’} dx 52 fsi.u".vcns’.ard.r

. A particle moves on a straight lme with velocity function
v(f) = sin e/ cos’wi. Find its position function 5 — (i)
if £(0) — 0.

B6. Household electricity 15 supphied in the form of alternating
current that varies from 155 V to — 1355 V with a frequency
of 60 cycles per second (Hz). The voltage 15 thus given by
the equation

Fif) = 133 ein(1205 1)

where ¢ is the time in seconds. Voltmeters read the EMS

(root-mean-square) voltage, which 1s the square root of the

average value of [E(f)]" over one cycle.

{2) Calculate the EMS woltage of household current.

(k) Many electric stoves require an EMS wveltage of 220 V.
Find the comesponding amplitude A needed for the volt-
age Hf) — Asin(120471).
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67-69 Prove the formmla. where s and m are positive infegers. M. A finfte Fourler series 1s given by the sum
= . N
B7. qummmsnxdx—ﬂ flx) = ¥ a,sinnx
=1
BE. j' 2in mIv sin ax dr — 0 fm=n = @ smy + @&sinly + - -« + avsin My
- v m=n
Show that the mrth coefficient 4,15 given by the formula
o] .F’ msmcosn}dj’-{u i m 1
Cles T ifm—n dp—— |7 fx)sin mx dx
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