1. Compute the following integral:
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We apply integration by parts:

uw=Int v:§t3/2
du:%dt dv = \/tdt

Then:
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2. Compute the following integral:
w/4
/ tan* @ sec® 6 do
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Recall that sec?d = 1 + tan? 0, so:

w/4 w/4
/ tan® 0 sec® 0 df = / tan® O(1 + tan? )2 sec? 0 do.
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Let u = tan@. Then du = sec? 0 df and:

0<f<7/d=0<u<l.
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3. Compute the following integral:
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4. Compute the following integral:
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Let x +2 = 3sinf. Then dx = 3 cosfdf and:

/ 1 dr = / 3cosb a0
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Let u = tan@. Then du = sec? 0 df. Recall that sec?f = 1 + tan? 6.
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BT sectfdf = 3 (1 + tan’6) sec*  do
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We know that mT“ = sin #. Sketch a right triangle whose opposite side has length

x + 2 and whose hypotenuse has length 3. Applying the Pythagorean theorem, we

2
see that tanf = L Therefore,
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(a) Set up (but do not solve) the integral for the arc length along the curve
x=y+y fromy=1toy=4.

W= P W=

Parametrize the curve: y =t, @ =t + t3.
Arc Length = /dS = / V(2! /()2 dt
= / Vv (1+3t2)2 + 1dt.
1

(b) Set up (but do not solve) the integral for the surface area of the surface
obtained by rotating the curve given by

r=acos’t, y=asin’t, 0<t<7/2

about the z-axis. Here a is an arbitrary constant.

Surface Area = 27?/ |a| sin® t\/ (2 '(t))% dt
t=0

w/2
= 27r/0 |a| sin® t\/(?)a cos?(t) sin(t))2 + (3asin®(t) cos(t))? dt

w/2
= 2r / 3a* sin® t\/sin2 tcos?t(cos?t + sin®t) dt
0

/2
= 6a’m / sin*t cost dt.
0
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