
M408S Quiz 2 Solution Sep 14, 2017

1. (5 pts) Evaluate the inde�nite integral

ˆ
4

(1 + 5x)3
dx

Solution.

Let u = 1 + 5x, du = 5dx, dx = 1
5du,

ˆ
4

(1 + 5x)3
dx =

ˆ
4

u3

1

5
du

=
4

5

ˆ
u−3du+ C

=
4

5

u−2

(−2)
+ C

= −2

5
u−2 + C

= − 2

5u2
+ C

= − 2

5(1 + 5x)2
+ C

2. (5 pts) Evaluate the inde�nite integral

ˆ π
2

0

2 sinx

3 + 2 cosx
dx

Solution.

Take u = 3 + 2cosx, then du = −2sinxdx, so 2sinxdx = (−1)du.
When x = 0: u = 3 + 2 · cos(0) = 5. When x = 1: u = 3 + 2 · cos(π2 ) = 3.
By U-substitution, chaging both the variable to u and the upper, lower limits,

ˆ π
2

0

2sinx

3 + 2cosx
dx =

ˆ 3

5

1

u
(−1)du

=

ˆ 5

3

1

u
du

= ln |u|
∣∣∣u=5

u=3

= ln 5− ln 3

= ln

(
5

3

)
Or: you can �nd an anti-derivative �rst, or use several U-subs, for example:
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ˆ
2sinx

3 + 2cosx
dx

u=cosx
=

ˆ
2

3 + 2u
(−1)du

v=3+2u
=

ˆ
−1

v
dv

= − ln |v|
= − ln |3 + 2cosx|

and − ln |3 + 2cosx|
∣∣∣x=1

x=0
= (− ln(3))− (− ln 5) = ln 5− ln 3 = ln

(
5
3

)
.


