
MATH 222 (Lectures 1,2,4) Worksheet 5 Solutions

Please inform your TA if you find any errors in the solutions.

1. Compute
ş

1

t lnptq
?

ln2ptq´1
dt.

Solution:
ż

1

t lnptq
b

ln2ptq ´ 1
dt “

ż

1

u
?
u2 ´ 1

du u “ lnptq du “
1

t
dt

“

ż

secpθq tanpθq

secpθq
a

sec2pθq ´ 1
dθ u “ secpθq du “ secpθq tanpθqdθ

“

ż

dθ

“ θ ` C

“ arcsecpuq ` C

“ arcsecplnptqq ` C

2. Compute
ş

dx?
1´e2x

.

Solution:
ż

dx
?

1´ e2x
“

ż

du

u
?

1´ u2
u “ ex

du

u
“ dx

“

ż

cospθq

sinpθq
a

1´ sin2pθq
u “ sinpθq du “ cospθqdθ

“

ż

cscpθqdθ

“ ´ ln | cscpθq ` cotpθq| ` C

“ ´ ln | cscparcsinpuqq ` cotparcsinpuqq| ` C

“ ´ ln |
1

u
`

?
1´ u2

u
| ` C

“ ln |
ex

1`
?

1´ e2x
| ` C

“ x´ lnp1`
a

1´ e2xq ` C

3. Compute

ż

1
?
x` x

3
2

dx.



Solution:
ż

1
?
x` x

3
2

“

ż

2udu

up1` u2q
u “

?
x du “

1

2
?
x
dx

loooooomoooooon

2udu = dx

“ 2

ż

du

1` u2

“ 2arctanpuq

“ 2arctanp
?
xq

4. Compute
ş

e4x
?

1´ e2xdx.

Solution:
ż

e4x
a

1´ e2xdx “

ż

u3
a

1´ u2du u “ ex

“

ż

sin3pθq

b

1´ sin2pθq cospθqdθ u “ sinpθq

“

ż

sin3pθq cos2pθqdθ

“

ż

sin2pθq cos2pθq sinpθqdθ

“

ż

`

1´ cos2pθq
˘

cos2pθq sinpθqdθ v “ cospθq

“ ´

ż

`

1´ v2
˘

v2dv

“

ż

v4 ´ v2dv

“
1

5
v5 ´

1

3
v3 ` C

“
1

5
cos5pθq ´

1

3
cos3pθq ` C

“
1

5
cos5 p arcsinpexqq ´

1

3
cos3p arcsinpexqq ` C

“
1

5

`

1´ e2x
˘

5
2 ´

1

3

`

1´ e2x
˘

3
2 ` C

5. Compute
ş

1

p1`x2q

b

1`arctan2
pxq
dx.



Solution:
ż

1

p1` x2q
a

arctan2pxq ` 1
dx

“

ż

1
?
u2 ` 1

du u “ arctanpxq du “
1

1` x2
dx

“

ż

sec2pθq
a

tan2pθq ` 1
dθ u “ tanpθq du “ sec2pθqdθ

“

ż

secpθqdθ

“ ln | secpθq ` tanpθq| ` C

“ ln |
a

u2 ` 1` u| ` C arctanpuq “ θ

“ ln |
b

arctan2pxq ` 1` arctanpxq| ` C

6. Compute

ż 8

4

1

x3 ´ x
dx

Solution: Use partial fractions to write

1

x3 ´ x
“

1

2px` 1q
`

1

2px´ 1q
´

1

x

so that
ż

1

x3 ´ x
dx “

1

2
ln |x` 1| `

1

2
ln |x´ 1| ´ ln |x| ` C

“ ln

˜

a

|x2 ´ 1|

|x|

¸

` C.

It follows that
ż 8

4

1

x3 ´ x
dx “ lim

aÑ8

ż a

4

1

x3 ´ x
dx

“ lim
aÑ8

«

ln

˜

a

|x2 ´ 1|

|x|

¸ffa

4

“ lim
aÑ8

ln

˜

a

|a2 ´ 1|

|a|

¸

´ ln

ˆ

?
15

4

˙

“ ´ ln

ˆ

?
15

4

˙

7. Compute

ż 8

7

x` 1

px2 ` 1qpx´ 1q
dx



Solution: Use partial fractions to write

x` 1

px2 ` 1qpx´ 1q
“

1

x´ 1
´

x

x2 ` 1

so that
ż

x` 1

px2 ` 1qpx´ 1q
dx “

ż

1

x´ 1
´

x

x2 ` 1
dx

“ ln |x´ 1| ´
1

2
ln |x2 ` 1| ` C

“ ln

ˆ

|x´ 1|
?
x2 ` 1

˙

` C.

Consequently,

ż 8

7

x` 1

px2 ` 1qpx´ 1q
dx “ lim

bÑ8

ż b

7

x` 1

px2 ` 1qpx´ 1q
dx

“ lim
bÑ8

„

ln

ˆ

|x´ 1|
?
x2 ` 1

˙b

7

“ lim
bÑ8

ln

ˆ

|b´ 1|
?
b2 ` 1

˙

´ ln

ˆ

|7´ 1|
?

72 ` 1

˙

“ ln

ˆ

?
50

6

˙


