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Solution of the final examination Math 106, Semester I 1445

Question 1 :

1.

∫
sinh(lnx)

x
dx

u=lnx
=

∫
sinhudu = cosh(lnx)+ c. 1+1

2.
1

5

∫ 8

3

dx√
x+ 1

=
2

5
. Then

√
c+ 1 = 5

2 ⇐⇒ c = 21
4 . 1.5+1.5

3. ∫
sech2x

4 + tanh2 x
dx

u=tanhx
=

∫
du

4 + u2

=
1

2
tan−1(

tanhx

2
) + c. 1+ 1

Question 2 :

1.

∫
dx

x
√
1− x6

t=x3
=

1

3

∫
dt

t
√
1− t2

= −1

3
sech−1(x3)+c 2+1

2.

lim
x−→+∞

(1 + ex)e
−x

= lim
x−→+∞

e
ln(1+ex)

ex

= lim
x−→+∞

e
1

1+ex = 1. 1.5+ 1.5

3. By parts

∫
e2x sinxdx = e2x(−1

5
cosx+

2

5
sinx)+c 1.5+1.5
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Question 3 :

1. ∫
tan2 x sec6 xdx

u=tanx
=

∫
u2(1 + u2)2du 1.5+ 1.5

=
1

7
tan7(x) +

2

5
tan5(x) +

1

3
tan3(x) + c.

2. ∫
dx

(x2 + 4)2
dx

x=2 tan t
=

1

8

∫
cos2 tdt

=
1

16
(t+ sin t cos t) + c 1.5+ 1.5

=
1

16
(tan−1(

x

2
) +

2x

4 + x2
) + c.

3. ∫
2x− 1

x2 + 2x+ 2
dx =

∫
2(x+ 1)− 3

(x+ 1)2 + 1
dx 1.5+ 1.5

= ln(x2 + 2x+ 2)− 3 tan−1(x+ 1) + c.+ c.

Question 4 :

1.

x

y

3

0.5+1.5∫ 3

0
(3x+ 1)− (x2 + 1)dx =

9

2
.
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2. V = π

∫ 3

−3
102 − (y2 + 1)2dy =

2304π

5
. 2+1

3. L =

∫ 1

0

√
1 + 9xdx =

2

27
(10

3
2 − 1). 1.5+0.5

Question 5 :

1.

SA = 2π

∫ 1

0
x
√
1 + x2dx =

2π

3

(
(1 + x2)

3
2

]1
0

=
2π

3
(2

3
2 − 1). 1.5+ 1.5

2.

x

y

x

y

(1)

A =
1

2

∫ π

0
(3 sin(θ) + 3)2 − 9dθ =

9

2

∫ π

0
(sin2 θ + 2 sin θ)dθ

=
9

2
(
π

2
+ 4). 1.5+ 1.5


