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JANUARY 29, 2020

Problem 1. Find
ş

cospxqesinpxqdx.

Solution. We set u “ sinpxq, so du “ cospxqdx. We then have:

ż

cospxqesinpxqdx “
ż

esinpxq ¨ pcospxqdxq “
ż

eudu “ eu ` C “ esinpxq ` C .

Problem 2. Find
ş

x3
?
1`x4dx.

Solution. We set u “ 1`x4. Then du “ 4x3dx, or equivalently, x3dx “ 1
4
du. We therefore

have:

ż

x3

?
1 ` x4

dx “
1

4

ż

1
?
u
du “

1

4

ż

u´ 1
2du “

1

2
u

1
2 ` C “

1

2

?
1 ` x4 ` C .

Problem 3. Find
ş

x
1`x4dx.

Solution. Let u “ x2, so du “ 2xdx. We then have:

ż

x

1 ` x4
dx “

1

2

ż

1

1 ` u2
du “ tan´1puq ` C “ tan´1px2q ` C .

Problem 4. Find
ş cospxq
2´cos2pxqdx.

Solution. We see cospxqdx, so think to use u “ sinpxq. To make this reasonable, we use
the trig identity:

sin2pxq ` cos2pxq “ 1 ñ cos2pxq “ 1 ´ sin2pxq

to write:
1



ż

cospxq
2 ´ cos2pxq

dx “
ż

cospxq

1 ` sin2pxq
dx.

Using the u-substitution above (u “ sinpxq, du “ cospxqdx), we then obtain:

ż

cospxq

1 ` sin2pxq
dx “

ż

1

1 ` u2
du “ tan´1puq ` C “ tan´1psinpxqq ` C .
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