Math 1552, Exam 3: Integration (practice) Name/Section:

1. (8.2.8,8.2.72)
(a) (10 points) Find the indefinite integral

/ e du.

(b) (15 points) Find the definite integral

1
/ tan~! z dz.
0

Solution:

(a) Integrate by parts with « = z and dv = €** dx so that du = dz and v = €37/3,
and

1 1
/:Eegxdx:xegx/S— §/e?’xdx:xe?’x/3— 563I+C.

(b) Integrate by parts with u = tan™! x and dv = dx so that du = [1/(1 + 2?)] dx
and v = x, and
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Name and section:

2. (8.3.46, 8.4.53)
(a) (10 points) Find the definite integral

w/4
/ tan? z dz.
—7/4

(b) (15 points) Find the indefinite integral

/\/de.

Solution:

(a) Replace tan?z = sec®z — 1:

w/4 w/4
/ [tan® z sec?  — tan? 7] dw = / [tan® z sec? v — tan® x| dx

—r/4 —7/4
w/4 w/4
= / tan® zsec® x dr — / tan® = dx
—m/4 —7/4
1 w/4
:/ uzdu—/ [sec?z — 1] dx
-1 —7/4
=2/3—-247/2
=m/2—4/3.

We made a u-substitution v = tan x.

(b) Make the trig substitution sinf = x/3 so cos@df = (1/3)dz and v9 — a? =
3 cos .

/\/9—x2dx:/900529d9

:9/1+cgs(29) "

0  sin(26)
[2sin~"(2/3) + sin(2sin~"(z/3))] + C

N
{25111 (x/3) + %

9sin~!(z/3) +x\/9—x2] +C.
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Name and section:

3. (25 points) (8.5.21) Compute the indefinite integral

1
/ @+ D@2+ 1) dr.

Solution: Use partial fractions:

a br+c ar*+a+bx®+ (b+c)x+c

i+l 21 (z+ 1) (22 +1)

a+b=0=b+cand a+c=1. Therefore, a =c=1/2 and b= —1/2.

/(a:+1)1x2—|—1)dx: {/xildm_/;2:tl1d4

1
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1
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1
{ln|x + 1] — §1n|9:2 + 1] +tan_1(x)} +C.




Name and section:

4. (25 points) (8.8.28) Compute the definite integral

1
4r
dr.
/0 11—t "

Solution: There is a singularity in the integrand at » = 1 making this an improper
integral requiring a limit to calculate. We also use the u-substitution u = r2.

1 b
4 4
/ " dr =lim " ar
o 1—r? b1 )y 1 —rt
®o
= 2lim —— du.
b1 Jg 1 —u?

At this point, one can either proceed by partial fractions or by a trig substitution
with sin # = u. Either way, one finds

1 4 b2 1
/ " dr = 2lim du
0

1—rt b1 )y 1 —u?
= limIn (1 +b2)
b1 1— 52
:+OO7

because (1 + b%)/(1 — b?) tends to +oo as b /1.




