
Solution of the first examination Math 106 Semester I 1439-1440

Exercise 1 :

a) If f = ln(2x) and g(x) =

∫ 4x2

1
(1 + t2)10dt. Since f(1

2) = 0 and g(1
2) = 0,

then F ′(
1

2
) = 0.

(F ′(x) =
1

x

∫ 4x2

1
(1 + t2)10dt+ 8x ln(2x)(1 + 16x4)10.)

b) ∫ 2

0
3x2dx = lim

n→+∞
3

2

n

n∑
k=1

4k2

n2

= lim
n→+∞

24

(
n(n+ 1)(2n+ 1)

6n3

)
= 8.

c) f(x) = sin4(x)
k xk f(xk) m mf(xk)
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3∫ π

0
sin4(x)dx ≈ 3π
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.

Exercise 2 :

a) f ′(x) =
1

(ln 2)(sin−1(x))
√

1− x2
.

b)

∫
4− ln(x)

x
dx

t=− ln(x)
= −

∫
4tdt = −4− ln(x)

ln 4
+ c.

c) y = e2x2 ln(x)(x− 1)
3
2 , ln(y) = 2x2 ln(x) + 3

2 ln(x− 1).

y′

y
= 4x ln(x) + 2x+

3

2(x− 1)
and y′ =

(
4x ln(x) + 2x+

3

2(x− 1)

)
y.



Exercise 3 :

a) ∫
2x+ 3√
4− x2

dx =

∫
2x√

4− x2
dx+ 3

∫
dx√

4− x2

= −2
√

4− x2 + 3 sin−1(
x

2
) + c.

b)

∫
e
x
2

7 + ex
dx

t=e
x
2

= 2

∫
dt

7 + t2
=

2√
7

tan−1(
e
x
2

7
) + c.

c) ∫
sin(x)√
ecos(x) − 1

dx
t=cos(x)

= −
∫

dt√
et − 1

u2=et−1
= −

∫
2du

1 + u2

= −2 tan−1(

√
ecos(x) − 1) + c.

Or ∫
sin(x)√
ecos(x) − 1

dx
t=e

1
2 cos(x)

= −2

∫
dt

t
√
t2 − 1

= −2 sec−1(e
1
2 cos(x)) + c.

2


