
MAT 295: Calculus I Integration Problems Fall 2016

Problem 1:

∫ 3

1

x2 − x + 4 d x

Problem 2:

∫

x sin x2 d x

Problem 3:

∫ 1

0

d x
x2 + 1

Problem 4:

∫ 3

−1

ex+1 d x

Problem 5:

∫

sin
p

x
p

x
d x

Problem 6:

∫

x3 + x2 + 1
x2

d x

Problem 7:

∫

x10 + 2x d x

Problem 8:

∫

cos x
1+ sin x

d x

Problem 9:

∫

5x
p

2x2 + 1
d x

Problem 10:

∫ p
x − x2 + 3px − 1

3px
d x

Problem 11:

∫

3x
(x2 + 3)8

d x

Problem 12:

∫ 2

0

(x + 2)2 d x

Problem 13:

∫

(ln x)4

x
d x

Problem 14:

∫

e1/x

x2
d x

Problem 15:

∫

cos ln x
x

d x

Problem 16:

∫

x4 + 1
x5 + 5x + 2

d x

Problem 17:

∫

x − 1
p

x + 1
d x

Problem 18:

∫ π/2

0

sin4 x cos x d x

Problem 19:

∫

sin x cos2 x d x

Problem 20:

∫ 2

0

|2x − 3| d x

Problem 21:

∫

ex

ex + 1
d x

Problem 22:

∫

ex

e2x + 4
d x

Problem 23:
d

d x

∫ x

π

q

t +
p

sin2 t d t

Problem 24:
d

d x

∫ 1/x

2

arctan t d t

Problem 25:
d

d x

∫ 1

x

d t
t3 + 1

d t

Problem 26:
d

d x

∫ 4

2x
cos t2 d t

Problem 27:
d

d x

∫ 2x

x

sin t
t2 + t + 1

d t

Problem 28:
d

d x

∫ ln x

sin2 x
e−t2

d t

1 of 6



Solutions

Solution 1:
∫ 3

1

x2 − x + 4 d x =

�

x3

3
−

x2

2
+ 4x

��

�

�

�

3

1

=

�

33

3
−

32

2
+ 4(3)

�

−
�

1
3
−

1
2
+ 4(1)

�

=
38
3

Solution 2: Let u= x2 so that du= 2x d x - that is, d x =
du
2x

. This gives

∫

x sin x2 d x =

∫

sin u
2

du=
1
2

∫

sin u du=
− cos u

2
+ C =

− cos x2

2
+ C

Solution 3:

∫ 1

0

d x
x2 + 1

= arctan x

�

�

�

�

1

0
= arctan(1)− arctan(0) =

π

4
− 0=

π

4

Solution 4: Let u = x + 1 so that du = 1 d x . If x = −1 then u = (−1) + 1 = 0 while if x = 3 then
u= 3+ 1= 4. This gives

∫ 3

−1

ex+1 d x =

∫ 4

0

eu du= eu

�

�

�

�

4

0
= e4 − e0 = e4 − 1

Solution 5: Let u=
p

x . Then du=
1

2
p

x
d x . Therefore, d x = 2

p
x du. This gives

∫

sin
p

x
p

x
d x =

∫

sin u · 2 du= 2

∫

sin u du= −2 cos u+ C = −2 cos
p

x + C

Solution 6:

∫

x3 + x2 + 1
x2

d x =

∫

x + 1+
1
x2

d x =
x2

2
+ x −

1
x
+ C

Solution 7:

∫

x10 + 2x d x =
x11

11
+

2x

ln 2
+ C

Solution 8: Let u= 1+ sin x . Then du= cos x d x so that d x =
du

cos x
. Therefore,

∫

cos x
1+ sin x

d x =

∫

1
u

du= ln |u|+ C = ln |1+ sin x |+ C
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Solution 9: Let u= 2x2 + 1 so that du= 4x d x . Therefore, d x =
du
4x

. Then

∫

5x
p

2x2 + 1
d x =

∫

5
4
p

u
du=

5
4

∫

du
p

u
=

5
4
· 2u1/2 + C =

5
2

p

2x2 + 1+ C

Solution 10:
∫ p

x − x2 + 3px − 1
3px

d x =

∫

x1/6 − x5/3 + 1− x−1/3 d x =
6
7

x7/6 −
3
8

x8/3 + x −
3
2

x2/3 + C

Solution 11: Let u= x2 + 3. Then du= 2x d x so that d x =
du
2x

. Then

∫

3x
(x2 + 3)8

d x =

∫

3
2u8

du=
3
2
·

1
−7u7

+ C =
−3

14(x2 + 3)7
+ C

Solution 12:

∫ 2

0

(x + 2)2 d x =

∫ 2

0

x2 + 4x + 4 d x =
x3

3
+ 2x2 + 4x

�

�

�

�

2

0
=

56
3
− 0=

56
3

Solution 13: Let u= ln x so that du=
d x
x

. Therefore, d x = x du. Then we have

∫

(ln x)4

x
d x =

∫

u4 du=
u5

5
+ C =

(ln x)5

5
+ C

Solution 14: Let u=
1
x

so that du=
−1
x2

d x . Then d x = −x2 du. Therefore,

∫

e1/x

x2
d x =

∫

−eu du= −eu + C = −e1/x + C

Solution 15: Let u= ln x so that du=
1
x

d x . Therefore, d x = x du so that

∫

cos ln x
x

d x =

∫

cos u du= sin u+ C = sin ln x + C

Solution 16: Let u = x5 + 5x + 2. Then du = 5x4 + 5 d x = 5(x4 + 1) d x so that d x =
du

5(x4 + 1)
.

Therefore,
∫

x4 + 1
x5 + 5x + 2

d x =

∫

1
5u

du=
1
5

∫

du
u
=

1
5

ln |u|+ C =
ln |x5 + 5x + 2|

5
+ C
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Solution 17: Let u = x + 1 so that du = d x . Notice that u = x + 1 so that x = u − 1. But then
x − 1= (u− 1)− 1= u− 2. Therefore,
∫

x − 1
p

x + 1
d x =

∫

u− 2
p

u
du=

∫

p
u−

2
p

u
du=

2
3

u3/2 − 4
p

u+ C =
2
3

Æ

(x + 1)3 − 4
p

x + 1+ C

Solution 18: Let u= sin x so that du= cos x d x . But then d x =
du

cos x
. Therefore,

∫

sin4 x cos x d x =

∫

u4 du=
u5

5
+ C =

sin5 x
5
+ C

Solution 19: Let u= cos x so that du= − sin x d x . Therefore, d x =
du
− sin x

. Then

∫

sin x cos x2 d x =

∫

−u2 du=
−u3

3
+ C =

− cos3 x
3

+ C

Solution 20:
∫ 2

0

|2x − 3| d x =

∫ 3/2

0

|2x − 3| d x +

∫ 2

3/2

|2x − 3| d x

=

∫ 3/2

0

−(2x − 3) d x +

∫ 2

3/2

2x − 3 d x

= (3x − x2)

�

�

�

�

3/2

0
+ (x2 − 3x)

�

�

�

�

2

3/2

=
�

9
4
− 0

�

+
�

−2−
−9
4

�

=
5
2

Solution 21: Let u= ex + 1 so that du= ex d x . Then d x =
du
ex

. But then

∫

ex

ex + 1
d x =

∫

du
u
= ln |u|+ C = ln |ex + 1|+ C

Solution 22: Let u= ex so that du= ex d x . Then d x =
du
ex

. But then

∫

ex

e2x + 4
d x =

∫

ex

(ex)2 + 4
d x =

∫

du
u2 + 4

=

∫

du
u2 + 4

·
1/4
1/4

=

∫

1/4

u2

4
+ 1

du=
1
4

∫

du
�u

2

�2
+ 1
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Now let w=
u
2

so that dw=
du
2

. But then du= 2 dw. Therefore,

1
4

∫

du
�u

2

�2
+ 1
=

1
4

∫

2 dw
w2 + 1

=
1
2

∫

dw
1+w2

=
1
2

arctan w+C =
1
2

arctan
�u

2

�

+C =
1
2

arctan
�

ex

2

�

+C

Solution 23:
d

d x

∫ x

π

q

t +
p

sin2 t d t =
q

x +
p

sin2 x

Solution 24:
d

d x

∫ 1/x

2

arctan t d t = arctan
�

1
x

�

·
d

d x

�

1
x

�

=
−arctan(1/x)

x2

Solution 25:
d

d x

∫ 1

x

d t
t3 + 1

d t = −
d

d x

∫ x

1

d t
t3 + 1

=
−1

x3 + 1

Solution 26:

d
d x

∫ 4

2x
cos t2 d t = −

d
d x

∫ 2x

4

cos t2 d t = − cos((2x)2) ·
d

d x
(2x) = −2cos(4x2)

Solution 27:

d
d x

∫ 2x

x

sin t
t2 + t + 1

d t =
d

d x

�

∫ 0

x

sin t
t2 + t + 1

d t +

∫ 2x

0

sin t
t2 + t + 1

d t

�

=
d

d x

�

−
∫ x

0

sin t
t2 + t + 1

d t +

∫ 2x

0

sin t
t2 + t + 1

d t

�

= −
d

d x

∫ x

0

sin t
t2 + t + 1

d t +
d

d x

∫ 2x

0

sin t
t2 + t + 1

d t

= −
sin x

x2 + x + 1
+

sin(2x)
(2x)2 + (2x) + 1

·
d

d x
(2x)

= −
sin x

x2 + x + 1
+

2 sin(2x)
4x2 + 2x + 1

5 of 6



Solution 28:
d

d x

∫ ln x

sin2 x
e−t2

d t =
d

d x

�

∫ 0

sin2 x
e−t2

d t +

∫ ln x

0

e−t2
d t

�

=
d

d x

 

−
∫ sin2 x

0

e−t2
d t +

∫ ln x

0

e−t2
d t

!

= −
d

d x

∫ sin2 x

0

e−t2
d t +

d
d x

∫ ln x

0

e−t2
d t

= −e−(sin
2 x)2 ·

d
d x
(sin2 x) + e−(ln x)2 ·

d
d x
(ln x)

= −2e− sin4 x sin x cos x +
e−(ln x)2

x
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