
Solution of the first examination Math 106 Semester I
October 2025

Question 1 : (2+3+3)

1. F ′(x) = 2x
√
1 + x12 − 2

√
1 + 16x6. (1)+(1)

2. ∫
dx

x lnx ln(ln x)
u=lnx
=

∫
du

u lnu
(1)

t=lnu
=

∫
dt

t
= ln |t|+ c (1)

= ln | ln(lnx)|+ c. (1)
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∫ 5

0

dx

1 + x
≈ 1.8666. (0.5)

Question 2 : (3+2+3)

1. −3

∫ 5

3

√
2x− 6dx = −8, then c =

35

9
. (2) + (1)

2. If y =

√
(x2 + 1)3

√
5x+ 4, ln y =

3

2
ln(x2 +1)+

1

4
ln(5x+4),

(0.5)

y′ = y

(
3x

x2 + 1
+

5

4(5x+ 4)

)
. (1.5)



3.

∫
x√

(x− 1)(x+ 1)
dx =

√
x2 − 1 + c. (1.5)

∫
cosh−1 x√

(x− 1)(x+ 1)
dx

u=cosh−1 x
=

∫
udu =

1

2

(
cosh−1 x

)2
+ c. (1.5)

Question 3 : (3+3+3)

1. ∫
xdx√

(1− 4x4)
dx

2x2=t
=

1

4

∫
dt√
1− t2

(1.5)

=
1

4
sin−1(2x2) + c. (1.5)

2. ∫
dx

x
√
x8 − 16

4u=x4

=
1

16

∫
du

u
√
u2 − 1

(1.5)

=
1

16
sec−1(

x4

4
) + c. (1.5)

3. ∫
dx

sec x
√

9 sin2 x− sin4 x
=

∫
cos xdx

sin x
√

9− sin2 x

3u=sinx
=

1

3

∫
du

u
√
1− u2

(1.5)

= −1

3
sech−1(

sin x

3
) + c. (1.5)
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