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3. [13 points] Compute the exact values of the following integrals. Show all of your work.

a. [4 points]

∫

0

−
√
π

2x sin(x2) dx

Solution: Let u = x2, then du = 2x dx. We have

∫

0

−
√
π

2x sin(x2) dx

=

∫

0

π

sin(u) du

=− cos(u)
∣

∣

∣

0

π

=− 2

Answer: −2

b. [4 points]

∫

e

1

xp ln(x) dx, where p is a positive constant. Your answer may involve the letter

p.

Solution: Use integration by parts, with u = ln(x) and v′ = xp. Then, we compute v =
∫

xp dx =
xp+1

p+ 1
and u′ =

1

x
. Hence,

∫

e

1

xp ln(x) dx

= ln(x)
xp+1

p+ 1

∣

∣

∣

e

1
−

∫

e

1

1

x

xp+1

p+ 1
dx

= ln(e)
ep+1

p+ 1
− ln(1)

1p+1

p+ 1
−

xp+1

(p+ 1)2

∣

∣

∣

e

1

=
ep+1

p+ 1
+

1

(p+ 1)2
−

ep+1

(p+ 1)2

=
pep+1 + 1

(p+ 1)2

Answer:

pep+1 + 1

(p+ 1)2
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c. [5 points]

∫

9

4

e
√
x dx

Solution: First, use the substitution u(x) =
√

x. Note du =
1

2
√

x
dx. Hence, we have

dx = 2
√

xdu = 2udu

Then apply integration by parts to the integral in the u-domain:

∫

9

4

e
√
x dx

=

∫

3

2

2ueu du

=2euu
∣

∣

∣

3

2
−

∫

3

2

2eu du

=2(3e3 − 2e2 − e3 + e2)

=4e3 − 2e2

Answer: 4e3 − 2e2
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