
1. Evaluate the following integrals

1a.
R
sec2 x tan2 xdx

Solution
u = tanx) du = sec2 xdx
)
R
sec2 x tan2 xdx =

R
u2du = u3

3 + c =
1
3 tan

3 x+ c:

1b.
R �=2
0

(sin 2x)
2
cosxdx.

Solution
I =

R
(sin 2x)

2
cosxdx =

R
(2 sinx cosx)

2
d (sinx) dx

u = sinx
I = 4

R
u2
�
1� u2

�
du = 4

3u
3 � 4

5u
5

= 4
3 sin

3 x� 4
5 sin

5 x+ cR �=2
0

(sin 2x)
2
cosxdx

= 4
3 sin

3 x� 4
5 sin

5 x
����=20

= 4
3 �

4
5 =

8
15 .

2. Evaluate the derivative of f (x) = (g (x))g(x), where

g (x) =

Z x2

0

e�t
2

dt:

Solution
g
0
(x) = d

dx

R x2
0
e�t

2

dt = e�x
4

2x;

ln f = g ln g ) f
0

f = g
0
ln g + g g

0

g = g
0
(ln g + 1))

f
0
= fg

0
(ln g + 1)

= 2e�x
4

x

 Z x2

0

e�t
2

dt

!R x2
0

e�t
2
dt 

ln

Z x2

0

e�t
2

dt+ 1

!
:

3. Evaluate the following integrals
3a.

R �
9� x2

�1=2
dx:

Solution
x = 3 sin � ) dx = 3 cos �d�;
� = arcsin x3 ;R �
9� x2

�1=2
dx = 9

R �
1� sin2 �

�1=2
cos �d�

= 9
R
cos2 �d� = 9

2� +
9
4 sin 2� + c

= 9
2 arcsin

x
3 +

9
4 sin

�
2 arcsin x3

�
+ c

= 9
2 arcsin

x
3 +

9
4
2
3x
q
1� 1

9x
2

= 9
2 arcsin

1
3x+

1
2x
p
9� x2:

Check
d
dx

�
9
2 arcsin

x
3 +

9
4
2
3x
q
1� 1

9x
2
�
=
p
9� x2:

1



3b. I =
R 1
0
(x+ 1)

1=2
ln (x+ 1) dx

Solution
u = ln (x+ 1), dv = (x+ 1)1=2 dx;

du = dx
x+1 , v =

R
(x+ 1)

1=2
dx = 2

3 (x+ 1)
3
2 ;R

(x+ 1)
1=2
ln (x+ 1) dx = 2

3 (ln (x+ 1)) (x+ 1)
3
2 �

R
2
3

p
x+ 1 dx

= 2
3 (ln (x+ 1)) (x+ 1)

3
2 � 4

9 (x+ 1)
3
2 :

I = 2
3 (ln (1 + 1)) (1 + 1)

3
2 � 4

9 (1 + 1)
3
2 + 4

9

= 4
3

p
2 ln 2� 8

9

p
2 + 4

9 :

4. Find the integral
R

dx
(x+2)(x2+2) :

Solution
1

(x+2)(x2+2) =
1

6(x+2) �
1
6x�

1
3

x2+2R
dx

6(x+2) =
1
6 ln (x+ 2)R 1

6x�
1
3

x2+2 dx =
1
12 ln

�
x2 + 2

�
� 1

6

p
2 arctan 12

p
2x:

5. Sketch the �nite region enclosed by the curves y = x�1, y = �x+ 3 and
�nd its area.
Solution x�1 = �x+ 3, x1 = 3

2 �
1
2

p
5, x2 = 1

2

p
5 + 3

2 )
A =

R 1
2

p
5+ 3

2
3
2�

1
2

p
5

�
�x+ 3� x�1

�
dx = ln

�
3
2 �

1
2

p
5
�
� ln

�
1
2

p
5 + 3

2

�
+ 3

2

p
5:
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