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John ”Curlee” Robertson Math 242 (Summer ’14 ): HW 5 Solutions

Problem 1

I’ll be referencing the following version of integration by parts:

(∗)
∫

f(x)g(x)dx = f(x)G(x)−
∫

f ′(x)G(x)dx.

a)
∫

xe2x dx

Solution: Set f(x) = x and g(x) = e2x and note that this implies f ′(x) = 1 and G(x) = 1
2e2x.∫

xe2x dx =
1
2
xe2x −

∫
1
2
e2x dx

=
1
2
xe2x − 1

4
e2x + C

b)
∫

x2 sin(x) dx

Solution: Set f(x) = x2 and g(x) = sin(x) and note that this implies f ′(x) = 2x and G(x) = − cos(x).∫
x2 sin(x) dx = − cos(x)x2 +

∫
2x cos(x) dx we must integrate by parts again

= − cos(x)x2 + 2x sin(x)− 2
∫

sin(x) dx

= − cos(x)x2 + 2x sin(x) + 2 cos(x) + C

c)
∫

x3 ln(x) dx

Solution: Set f(x) = ln(x) and g(x) = x3 and note that this implies f ′(x) = 1
x and G(x) = x4

4 .∫
x3 ln(x) dx =

x4

4
ln(x)− 1

4

∫
x3 dx

=
x4

4
ln(x)− 1

16
x4 + C
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John ”Curlee” Robertson Math 242 (Summer ’14 ): HW 5 Solutions Problem 1 (continued)

d)
∫

cos(2x)e3x dx

Solution:
We integrate by parts twice:∫

cos(2x)e3x dx =
1
3
e3x cos(2x) +

2
3

∫
e3x sin(2x) dx∫

cos(2x)e3x dx =
1
3
e3x cos(2x) +

2
3

(
1
3
e3x sin(2x)− 2

3

∫
e3x cos(2x) dx

)
∫

cos(2x)e3x dx =
1
3
e3x cos(2x) +

2
9
e3x sin(2x)− 4

9

∫
e3x cos(2x) dx

13
9

∫
cos(2x)e3x dx =

1
3
e3x cos(2x) +

2
9
e3x sin(2x)∫

cos(2x)e3x dx =
9
13

(
1
3
e3x cos(2x) +

2
9
e3x sin(2x)

)
+ C

e)
∫

x arcsin(x2) dx

Hint:
Set f(x) = arcsin(x2) and g(x) = x and note that this implies f ′(x) = 2x√

1−x4 and G(x) = x2

2 .

∫
x arcsin(x2) dx =

x2

2
arcsin(x2)−

∫
x3

√
1− x4

dx now do a u-sub.

f)
∫

arctan(x) dx

Hint:
Set f(x) = arctan(x) and g(x) = 1 and note that this implies f ′(x) = 1

1+x2 and G(x) = x.

g)
∫

x sec2(x) dx

Hint:
Set f(x) = x and g(x) = sec2(x) and note that this implies f ′(x) = 1 and G(x) = tan(x).
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John ”Curlee” Robertson Math 242 (Summer ’14 ): HW 5 Solutions Problem 1 (continued)

h)
∫

e
√

x dx (hint: do a u-sub, then integrate by parts )

Hint:
Set u =

√
x so that du = 1

2
√

x
dx. Consider this trickyness:

du =
1

2
√

x
dx

2
√

x du = dx

2u du = dx.

We now have ∫
ueu du
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