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1. (8 points) Consider the functions f and g defined below. Assume a is a nonzero constant.

f(x) =
(x − a)2

√

x
, g(x) = x cos(ax),

(a) (4 pts.) Find the family of antiderivatives of f(x). Show step-by-step work.

We have

f(x) =
x2

− 2ax + a2

√

x
= x3/2

− 2ax1/2 + a2x−1/2.

So,

∫
f(x) dx =

2

5
x5/2

−
4

3
ax3/2 + 2a2x1/2 + C.

(b) (4 pts.) Find the family of antiderivatives of g(x). Show step-by-step work.

Using integration by parts,

u = x u′ = 1

v′ = cos(ax) v =
sin(ax)

a
.

Then,

∫
x cos(ax) dx =

x

a
sin(ax) −

∫
sin(ax)

a
dx

=
x

a
sin(ax) +

cos(ax)

a2
+ C.

University of Michigan Department of Mathematics Fall, 2005 Math 116 Exam 1 Problem 1 Solution


