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1. Evaluate the following integrals.

a.

∫

(ln z)2 dz

b.

∫

3

3/2

√
9 − x2 dx



c.

∫

t3 − 4t − 10

t2 − t − 6
dt

d.

∫

∞

e

ds

s(ln s)3



2. Determine the value of the constant M so that
∫

1

0

1

x

(

1

x2 + 1
− M

x + 2

)

dx

converges, and evaluate the integral for this value of M .



3. Solve the initial value problem.

a. xy′ − y = x lnx, y(1) = 2

b. y′ = 3x2ey, y(0) = 1



c. 2y′′ + 5y′ + 3y = 0, y(0) = 3, y′(0) = −4

4. A sequence {an} is defined by a1 =
√

2 and an+1 =
√

2 + an. Assuming that it exists,
find lim

n→∞

an.



5.

a. Show that y = tanx is a solution to the differential equation y′′ − 2y = 2 tan3 x.

b. Use part a to find the general solution to y′′ − 2y = 2 tan3 x.



6. Match each differential equation with its direction field.

a.
dy

dx
= 1 − xy b.

dy

dx
= y + xy c.

dy

dx
= y − xy

(i) (ii)

(iii) (iv)



7. Determine if the following series are absolutely convergent, conditionally convergent, or
divergent, and indicate which test(s) you used to arrive at your conclusion. If you use one of
the comparison tests, be sure to write down the series to which you are making a comparison.
Other than this, you do not need to show any work. An example is shown below.

Ex.

∞
∑

n=1

1

n3 + 2
is: absolutely convergent

by the: comparison test, with
∑

∞

n=1

1

n3 .

a.

∞
∑

n=2

(−1)n+1 ln n

n
is:

by the:

.

b.

∞
∑

n=1

nn

n!
is:

by the:

.

c.

∞
∑

n=0

n2 + 1

5n
is:

by the:

.

d.

∞
∑

n=0

n! sin 2n

(n + 2)!
is:

by the:

.



8. Write the following series using summation notation. Find the sum of each series, or
show that it does not converge.

a. 1 + 0.3 + 0.09 + 0.027 + 0.0081 + · · ·

b. 1 − 2 + 3 − 4 + 5 − 6 + · · ·

c. 1 +
1

2
+

1

222!
+

1

233!
+

1

244!
+ · · ·

d. π − π3

3!
+

π5

5!
− π7

7!
+ · · ·



9. Find the first four terms of the Taylor series for f(x) =
√

2x + 2 centered at a = 1.

10. Find the domain of the function

f(x) =
∞

∑

n=1

(−1)n (x + 1)n

n25n
.



11. Let

A =





0 1

−2 3



, B =





−1 0 2

3 4 −2



, C =











3 −1

2 0

1 1











, D =





2 3

−2 3



.

Compute the following quantities, or explain why they do not make sense.

a. A − BC

b. CB

c. DC + 2A

d. DA − AD
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