
Solution of the final examination Math 106, Trimester II 1444

Question 1 :

1. F ′(x) = −2x cos
√
(x2 + 1)2 + 1.

2. ∫
dx

x((lnx)2 + 9)

t=lnx
=
(1)

∫
dt

t2 + 9

=
(1)

1

3
tan−1(

lnx

3
) + C.

3. ∫
dx

(x
√
1− x6)

t=x3
=
(2)

dt

3t
√
1− t2

=
(1)

1

3
sech−1(|x3|) + C

Question 2 :

1. lim
x−→0+

(
1

x

)x2

=
(0.5)

lim
x−→0+

e−x2 lnx.

lim
x−→0+

x2 lnx =
(2)

0, lim
x−→0+

(
1

x

)x2

=
(0.5)

1.

2.

∫
x4 lnxdx

u=lnx,v′=x4
=

(2+1)

1

5
x5 lnx− 1

25
x5 + c.

3. ∫
(sinx)5(cosx)6dx

u=cosx
=
(2)

−
∫

u6(1− u2)2du

=
(1)

−
∫
(u6 + u10 − 2u8)du

= −1

7
cos7 x− 1

11
cos11 x+

2

9
cos9 x+ c.



2

Question 3 :

1. ∫
dx

(16− x2)
3
2

x=4 sin t
=
(2)

1

16

∫
sec2 tdt

=
(1)

1

16
tan t+ c =

1

16
tan(sin−1(

x

4
)) + c.

2.

∫
x2 + 1

x3 − x
dx =

(2)

∫
−dx

x
+

dx

x− 1
+

dx

x+ 1
=
(1)

ln

∣∣∣∣∣x2 − 1

x

∣∣∣∣∣+ c.

3. ∫
1√

x+ 4
√
x
dx

x=t4
=
(1)

=

∫
4t2

t+ 1
dt =

(2)
2t2 − 4t+ 4 ln(t+ 1) + c

= 2x
1
2 − 4x

1
4 + 4 ln(x

1
4 + 1) + c.

Question 4 :

1. lim
c→0+

∫ 1

c

dx√
x(1 + x)

x=t2
=
(2)

lim
c→0+

∫ 1

√
c

2

1 + t2
dt = lim

c→0+
2 tan−1(1)−

2 tan−1(
√
c) =

(1)

π

2
.



3

2.

x

y

x

y

(0.5)

A =
(1.5)

∫ 3

−2
x+ 6− x2dx =

(1)
21− 1

6
=

125

6
.

3. V = π

∫ 1

−1
(2− x2)2 − x4dx =

(2)
π

∫ 1

−1
4− 4x2dx =

(1)

16

3
π.

Question 5 :

1. L =

∫ 1

0

√
1 + y4 + 2y2dy =

(2)

∫ 1

0
(1 + y2)dy =

(1)

4

3
.

2. x

y

r = 1

x

y

(0.5)

A =
(1.5)

1

2

∫ π
3

−π
3

(4 cos2(θ)− 1)dθ =
(1)

√
3

2
+

π

3
.


