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

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

1. Compute
ş
?

16´ x2dx.

Solution:
ż

a

16´ x2dx “

ż
ˆ

b

16´ 16 sin2pθq

˙

4 cospθqdθ x “ 4 sinpθq

“

ż

4 cospθq

b

16p1´ sin2pθqqdθ dx “ 4 cospθqdθ

“ 16

ż

cos2pθqdθ

“ 16

ż

1` cosp2θq

2
dθ

“ 16

ˆ

1

2
θ `

1

4
sinp2θq

˙

` C

“ 8 arcsinp
x

4
q ` 4 sinp2arcsinp

x

4
qq ` C

“ 8 arcsinp
x

4
q ` 8 sinparcsinp

x

4
qq cosparcsinp

x

4
qq ` C

“ 8 arcsinp
x

4
q ` 2x

c

1´
´x

4

¯2
` C

2. Compute
ş

t
?

1´ t2dt.

Solution:
ż

t
a

1´ t2dt “
´1

2

ż

?
udu u “ 1´ t2

´1

2
du “ tdt

“
´1

3
u

3
2 ` C

“
´1

3

`

1´ t2
˘

3
2 ` C

3. Compute
ş

x3
?
4´x2dx.



Solution:

ż

x3
?

4´ x2
dx “

ż

8 sin3pθq
a

4´ 4 sin2pθq
2 cospθqdθ x “ 2 sinpθq

“ 8

ż

sin3pθqdθ dx “ 2 cospθqdθ

“ 8

ż

p1´ cos2pθqq sinpθqdθ u “ cospθq

“ ´8

ż

p1´ u2qdu du “ ´ sinpθqdθ

“
8

3
u3 ´ 8u` C

“
8

3
cos3pθq ´ 8 cospθq ` C

“
8

3
cos3

´

arcsin
´x

2

¯¯

´ 8 cos
´

arcsin
´x

2

¯¯

` C

“
8

3

ˆ

1´
´x

2

¯2
˙

3
2

´ 8

c

1´
´x

2

¯2
` C



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

x
x2´2x`1

dx.

Solution: First, notice that x2 ´ 2x ` 1 “ px ´ 1q2. We can use partial fractions to
compute this integral:

x

px´ 1q2
“

A

x´ 1
`

B

px´ 1q2

x “ Apx´ 1q `B

Now, plugging in x “ 1 gives that B “ 1 and plugging in x “ 0 (or anything) lets us
solve for A “ 1. Alternatively, we can rewrite the previous line as

x` 0 “ Ax` pB ´Aq

and equating coefficients of x and 1 to obtain that A “ 1 and B ´ A “ 0. We now



compute

ż

x

x2 ´ 2x` 1
dx “

ż

1

x´ 1
dx`

ż

1

px´ 1q2
dx

“

ż

1

u
du`

ż

1

u2
du u “ x´ 1 du “ dx

“ ln |u| ´
1

u
` C

“ ln |x´ 1| ´
1

x´ 1
` C

6. Compute
ş1
0 lnp2t` 1qdt.

Solution:

ż 1

0
lnp2t` 1qdt “

1

2

ż t“1

t“0
lnpuq
loomoon

F(u)

du
loomoon

G’(u)du

u “ 2t` 1
1

2
du “ dt

“ u
loomoon

G(u)

lnpuq
loomoon

F(u)

|t“1t“0 ´

ż t“1

t“0
u

loomoon

G(u)

1

u
du

loomoon

F’(u)du


