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Problem 1: Integrate the following:
∫

2x3 − 13x2 + 16x − 4
x − 5

d x

2x2 − 3x + 1

x − 5
�

2x3 − 13x2 + 16x − 4
− 2x3 + 10x2

− 3x2 + 16x
3x2 − 15x

x − 4
− x + 5

1

Therefore, we have
∫

2x3 − 13x2 + 16x − 4
x − 5

d x =

∫

�

2x2 − 3x + 1+
1

x − 5

�

d x

=
2x3

3
−

3x2

2
+ x + ln |x − 5|+ C

Problem 2: Integrate the following:
∫

5x − 16
2x2 + 7x − 4

d x

5x − 16
2x2 + 7x − 4

=
5x − 16

(x + 4)(2x − 1)
=

A
x + 4

+
B

2x − 1
=

A(2x − 1) + B(x + 4)
(x + 4)(2x − 1)

=
(2A+ B)x + (−A+ 4B)
(x + 4)(2x − 1)

Therefore by comparison of coefficients of the numerators, we have the equations:

x : 5= 2A+ B

1 : −16= −A+ 4B

This system has solution A = 4 and B = −3. Note that Heaviside’s method applies so that one could
have found these using

A=
5(−4)− 16
2(−4)− 1

=
−36
−9
= 4 B =

5(1/2)− 16
1/2+ 4

=
−27/2

9/2
= −3

Then
∫

2x − 19
2x2 + 7x − 4

d x =

∫

�

4
x + 4

−
3

2x − 1

�

d x = 4 ln |x + 4| − 3 ·
1
2

ln |2x − 1|+ C

= ln

�

�

�

�

�

(x + 4)4
p

(2x − 1)3

�

�

�

�

�

+ C



Problem 3: Integrate the following:
∫

5x3 − 4x2 + 3x − 1
x2 + x4

d x

5x3 − 4x2 + 3x − 1
x2 + x4

=
5x3 − 4x2 + 3x − 1

x2(x2 + 1)
=

A
x
+

B
x2
+

C x + D
x2 + 1

=
Ax(x2 + 1) + B(x2 + 1) + (C x + D)x2

x2(x2 + 1)

=
Ax3 + Ax + Bx2 + B + C x3 + Dx2

x2(x2 + 1)

=
(A+ C)x3 + (B + D)x2 + Ax + B

x2(x2 + 1)

Comparing coefficients gives the following system of equations:

x3 : A+ C = 5

x2 : B + D = −4

x : A= 3

1 : B = −1

This clearly has solution A= 3, B = −1, C = 2, and D = −3. Therefore,

∫

5x3 − 4x2 + 3x − 1
x2 + x4

d x =

∫

�

3
x
−

1
x2
+

2x − 3
x2 + 1

�

d x

=

∫

�

3
x
−

1
x2
+

2x
x2 + 1

−
3

x2 + 1

�

d x

= 3 ln |x |+
1
x
+ ln |x2 + 1| − 3arctan x + K


