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1. If −1 ≤ x ≤ 1, then find the total area of the region bounded by y = x3 and the x-axis.
(16pts)
SOLUTION:
Since

x3 ≥ 0for allx ∈ [−1, 0] and0 ≥ x3for all x ∈ [−1, 0] ,

the area we want is
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2. Evaluate. ˆ
x+ 2

x3 + x
dx (16pts)

SOLUTION:
From the Partial Fraction Decomposition, we have

x+ 2

x3 + x
=

x+ 2

x (x2 + 1)

=
A

x
+
Bx+ C

x2 + 1

x+ 2 = A
(
x2 + 1

)
+ (Bx+ C)x

= Ax2 + A+Bx2 + Cx

= (A+B)x2 + Cx+ A

A = ;C = 1;B = −2

Now we can integrate
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=
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x
+
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= 2 ln |x| − ln
(
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)
+ tan−1 x+ C.



3. (a) If it exists, compute the integral

ˆ 2

0

x dx√
4− x2

.(13pts)

(b) Investigate the convergence or divergence of

ˆ ∞
1

dx

1 + x3
.(13pts)

SOLUTION:
(a)

ˆ 2

0

x dx√
4− x2

= lim
b→2+

ˆ b

0

x dx√
4− x2

= − lim
b→2+

ˆ 4−b2

4

du

2
√
u

(whereu = 4− x2anddu = −2x dx)

= − lim
b→2+

[√
4− b2 −

√
4
]

= 2

Therefore, the improper integral converges and has value 2.
(b)
First, notice that

1 + x3 > x3, for all x ≥ 1.

We then have that

0 <
1

1 + x3
<

1

x3
, for all x ≥ 1.

Further, since ˆ ∞
1

1

x3
dx = lim

b→∞

ˆ b

1

1

x3
dx

= lim
b→∞

[
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]b
1
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2
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(
1

b2
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)
=

1

2
,

the integral

ˆ ∞
1

1

x3
dx converges.

Hence by the Direct Comparison Test, the integral

ˆ ∞
1

dx

1 + x3
converges.



4. Suppose an = (−1)n
n+ 2

2n− 1
, for n ≥ 1.(p.541, pr.28)

(a) Find the values of a1, a2, a3, and a4.(8pts)

(b) Find lim
n→∞

an, if it exists. (10pts).

SOLUTION:
(a)
We have

a1 = (−1)1
1 + 2

1
= −3

a2 = (−1)2
2 + 2

2 (2)− 1
=

4

3

a3 = (−1)3
3 + 2

2 (3)− 1
= −1

a4 = (−1)4
4 + 2

2 (4)− 1
=

6

7
.

(b)
First, notice that

lim
n→∞

n+ 2

2n− 1
= lim

n→∞

1 + 2
n

2− 1
n

=
1 + 0

2− 0

=
1

2
6= 0,

the even-numbered terms of an approach
1

2
whereas the odd-numbered terms approach −1

2
. Hence

the limit of the sequence does not exist.



5. (a) Investigate the convergence or divergence of

(a)
∞∑
n=1

n+ 1

n!
, (12pts)

Be sure to state the test you are using.

(b) Find the sum of the series
∞∑
n=0

(
5

2n
− 2

3n−1

)
, (12pts)

SOLUTION:
(a)
The series converges by the Ratio Test, since

ρ = lim
n→∞

an+1

an
= lim
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(b)
The series is the difference of two convergent geometric series, so its sum is
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)
=
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−
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= 10− 27 = −17


