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Exercice 1 [5 Marks]:

a. Find the integral
∫
tan2(x)dx.

We have ∫
tan2(x)dx =

∫
(sec2(x)− 1)dx [0.5]

= tanx− x+ c [0.5]

b. Find the integral
∫

sinh(x)

1 + cosh2(x)
dx.

We have∫
sinh(x)

1 + cosh2(x)
dx =

∫
1

1 + u2
du (u = coshx, du = sinhxdx) [0.5]

= tan−1(u) + c = tan−1(coshx) + c [0.5]

c. Find lim
x−→49

x− 49√
x− 7 .

we have

lim
x−→49

x− 49√
x− 7 = lim

x−→49

1
1
2
√
x

[0.5]

= 14 [0.5]

d. If
6x− 11
(x− 1)2 =

A

x− 1 +
B

(x− 1)2 , find then A.

We have
6x− 11 = A(x− 1) +B [0.5]
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Then
A = 6 [0.5]

e. Evaluate the intergral
∫
ln(

x

4
)dx

We have ∫
ln(

x

4
)dx = 4

∫
ln(u)du [0.5]

= x ln
x

4
− x+ c [0.5]

Exercice 2 [3 Marks]: Evaluate the integral
∫
tan5(x) sec(x)dx.

We have∫
tan5(x) sec(x)dx =

∫
tan4(x) tan(x) sec(x)dx =

∫
(sec2(x)− 1)2 tan(x) sec(x)dx [1]

=

∫
(u2 − 1)2du [u = secx] [1]

=
u5

5
− 2u

3

3
+ u+ c =

(secx)5

5
− 2(secx)

3

3
+ secx+ c [1]

Exercice 3 [4 Marks]: Evaluate the integral
∫
sec2(x) ln(sin(x))dx.

We have∫
sec2(x) ln(sin(x))dx = tan(x) ln(sinx)−

∫
tanx

1

sinx
cosxdx [2]

= tan(x) ln(sinx)−
∫
dx = tan(x) ln(sinx)− x+ c [2]

Exercice 4 [4 Marks]: Evaluate the integral
∫ √

x2 − 25
x4

dx.

Let
x = 5 sec θ then dx = 5 sec θ tan θdθ [1]∫ √

x2 − 25
x4

dx =

∫
5 tan θ

(5 sec θ)4
5 sec θ tan θdθ =

1

25

∫
sin2 θ cos θdθ [1]

=
1

25

sin3 θ

3
+ c [1]

=
1

75
(

√
x2 − 25
x

)3 + c, where sin θ =

√
x2 − 25
x

[1]
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Exercice 5 [4 Marks]: Evaluate the integral
∫

1

2 + cos(x)
dx.

Let

u = tan(
x

2
) then cosx =

1− u2
1 + u2

, dx =
2

1 + u2
du [1+0.5+0.5]

We have∫
1

2 + cos(x)
dx =

∫
1

2 + 1−u2
1+u2

2

1 + u2
du =

∫
2

u2 + 3
du [1]

=
2√
3
tan−1(

u√
3
) + c =

2√
3
tan−1(

tan(
x

2
)

√
3
) + c [1]

Exercice 6 [5 Marks]: Evaluate the integral
∫

x+ 1

x3 + x
dx

We have
x+ 1

x3 + x
dx =

1

x
+
−x+ 1
x2 + 1

[1.5]

and then∫
x+ 1

x3 + x
dx =

∫
1

x
dx+

∫ −x+ 1
x2 + 1

dx

=

∫
1

x
dx−

∫
x

x2 + 1
dx+

∫
1

x2 + 1
dx [1]

= ln |x| − 1
2
ln(x2 + 1) + tan−1(x) + c [0.5+1+1]
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