
SOLUTIONS TO PRACTICE EXAM 1 EXTRAS, MATH 10560

1. Which of the following expressions gives the partial fraction decomposition of the
function

f(x) =
x2 � 2x + 6

x3(x� 3)(x2 + 4)
?

Solution: Since x is a linear factor of multiplicity 3, (x � 3) is a linear factor of
multiplicity 1 and (x2 + 4) is an irreducible quadratic factor of multiplicity 1, then

x2 � 2x + 6
x3(x� 3)(x2 + 4)

=
A

x3
+

B

x2
+

C

x
+

D

x� 3
+

Ex + F

x2 + 4
.

2. Find the integral Z
3x + 1
x3 + x2

dx.

Solution: Use partial fraction decomposition
3x + 1
x3 + x2

=
3x + 1

x2(x + 1)
=

A

x
+

B

x2
+

C

x + 1
=

Ax(x + 1) + B(x + 1) + Cx2

x2(x + 1)
.

Therefore
3x + 1 = (A + C)x2 + (A + B)x + B.

It follows that
A + C = 0, A + B = 3, B = 1,

A = 2, B = 1, C = �2,

and Z
3x + 1
x3 + x2

dx =
Z ⇣2

x
+

1
x2
� 2

x + 1

⌘
dx = 2 ln |x|� 1

x
� 2 ln |x + 1| + C.

3. Calculate the integral Z
dx

x + 3
p

x
.

Solution: Make substitution u = x1/3. Then u3 = x and with dx = 3u2duZ
dx

x + 3
p

x
=

Z
3u2du

u3 + u
=

Z
3udu

u2 + 1
=

3
2

ln(u2 + 1) + C =
3
2
ln(x2/3 + 1) + C.
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