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The problems in this review are designed to help prepare you for your upcoming exam. Questions pertain
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1. Test the following improper integral for convergence. If it converges, find the value∫ ∞

0

e−
4
3
ydy

(a) Diverges

(b) Converges, value is −3
4

(c) Converges, value is 4
3

(d) Converges, value is 3
4

(e) None of the above

This is an improper integral, so we need to check for convergence.
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2. Which of the following integrals best represents the length of the curve y = cos(x) between x = 0
and x = 1?

(a)
∫ 1

0

√
1 + cos2(x)dx

(b)
∫ 1

0

√
1 + sin2(x)dx

(c)
∫ 1

0
x
√

1 + cos2(x)dx

(d)
∫ 1

0
x sin(x)

(e)
∫ 1

0
x
√

1 + sin2(x)dx

ds =
√

dx2 + dy2 =

√
1 +

(
dy

dx

)2

dx

S =

∫ b

a

√
1 +

(
dy

dx

)2

dx
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S =

∫ 1

0

√
1 + (− sin(x))2dx

S =

∫ 1

0

√
1 + sin2(x)dx
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3. The figure below represents the calculation of the volume of solid of revolution. Which of the
following integrals most closely represents the calculation of the volume as represented in the
figure?

y

x

r

(a)
∫ 1

0
πy2dx

(b)
∫ 1

0
πx2dy

(c)
∫ 1

0
2πxydx

(d)
∫ 1

0
2πxydy

(e) None of the above

Use the following formula to find volume: V =
∫
A( dy

dx
)

From the figure, it can be seen that each component of the volume would be a disk of radius x,
and they would stack up along the y-direction, therefore: Area = πr2 = πx2, with thickness = dy.

V =

∫
πx2dy

The bounds of the function are: y = 0 to y = 1

V =

∫ 1

0

πx2dy

4. Compute the arc length of the function y = 1 + 2x
3
2 between x = 0 and x = 1

(a) 14
9

(b) 10
9

(c) 2
9

√
10

(d) 2
27
(10

√
10 + 1)

(e) None of the above
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ds =

√
1 +

(
dy

dx

)2

y = 1 + 2x
3
2 ,

dy

dx
= 3x

1
2

S =

∫ 1

0

√
1 + (3x

1
2 )2dx

S =

∫ 1

0

√
1 + 9xdx

u = 1 + 9x, du = 9dx, dx = 1
9
du

The u-bounds are: u = 1 + 9(1) = 10, u = 1 + 9(0) = 1

S =
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1
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)(
10

3
2 − 1

3
2

)

S =
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27
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√
10− 1)

Therefore, the answer is (e).
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5. For which value of C does the following series converge?

∞∑
n=3

(
C

n+ 2
− n

3n2 + 1

)
(a) It does not converge for any value of C.

(b) 1
2

(c) 1

(d) 1
3

(e) 0

C

n+ 2
− n

3n2 + 1
=

C(3n2 + 1)

(n+ 2)(3n2 + 1)
− n(n+ 2)

(n+ 2)(3n2 + 1)

3Cn2 + C − n2 − 2n

(n+ 2)(3n2 + 1)
=

(3C − 1)n2 − 2n+ C

3n3 + 6n2 + n+ 2

∞∑
n=3

(3C − 1)n2 − 2n+ C

3n3 + 6n2 + n+ 2

If C =1
3
, then the limit comparison test with

∑∞
n=3

1
n2 shows that the series converges

If C does not equal 1
3
, then the limit comparison test with

∑∞
n=3

1
n
shows that the series diverges

6. If an = 3 + ln(n)6√
n
, then the sequence an:

(a) Converges to 3.

(b) Diverges to infinity.

(c) Diverges, but not to infinity.

(d) Converges to 6.

(e) Converges to 4.

an = 3 +
ln(n)6√

n

lim
n→∞

3 +
ln(n)6√

n

For large n, ln(n) < nc < cn

ln(n)6√
n

<
(n

1
24 )6

n
1
2

=
1

n
1
4
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lim
n→∞

1

n
1
4

= 0

Therefore,

lim
n→∞

ln(n)6√
n

must also converge to zero.

3 + lim
n→∞

ln(n)6√
n

= 3 + 0 = 3

7. Determine if the series converges of diverges.

∞∑
n=1

4n3

en4

For large n: ln(n) < nc < cn

4n3

en4 > 0, and 4n3

en4 < 4n3

en
< 4n3

n5 = 4( 1
n2 )

∞∑
n=1

4
( 1

n2

)
The above series converges because it is a p-series with p > 1∑∞

n=1
4
n2 converges and 4

n2 > 4n3

en4 , therefore
∑∞

n=1 e
n4

converges by comparison test.

8. Determine if the following integral converges or diverges∫ ∞

1

x3 + 12x− 2

x6 + 5x5 + 3x2 − 1
dx

You can use the limit comparison test to prove the behavior of the improper integral

f(x) =
x3 + 12x− 2

x6 + 5x5 + 3x2 − 1
dx

The denominator is bottom heavy by three more powers of x so we expect it to converge

g(x) =
1

x3

lim
x→∞

f(x)

g(x)
= lim

x→∞

x3 + 12x− 2

x6 + 5x5 + 3x2 − 1
∗ x3

1
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lim
x→∞

x6 + 12x4 − 2x3

x6 + 5x5 + 3x2 − 1

lim
x→∞

x6 + 12x4 − 2x3

x6 + 5x5 + 3x2 − 1
∗

1
x6

1
x6

lim
x→∞

1 + 12
x2 − 2

x3

1 + 5
x
+ 3

x4 − 1
x6

=
1

1
= 1

∫∞
1

g(x) converges by p-test, therefore
∫∞
1

f(x) also converges by Limit Comparison Test

9. Which of the following expressions best represents the volume of the solid of revolution found by
rotating the area between the curve y = 1 + x2 − 2x4 and the x-axis for x on the interval (0,1)
around the y-axis?

(a) 2π
∫ 1

0
x
√
1 + (2x− 8x3)2dx

(b) 2π
∫ 1

0

√
1 + (2x− 8x3)2dx

(c) 2π
∫ 1

0
(x+ x3 − 2x5)dx

(d) 2π
∫ 1

0
(1 + x2 − 2x4)dx

(e) 2π
∫ 1

0
y
√

1 + (2x− 8x3)2dx

We want to find the area between the curve y = 1 + x2 − 2x4 and x-axis for x values in the range
of [0,1] around the y-axis

This can be most easily done by using the shell/cylinder method

∫ b

a

2πxydx =

∫ 1

0

2πxydx

∫ 1

0

2πx(1 + x2 − 2x4)dx

V = 2π

∫ 1

0

(x+ 2x3 − 2x5)dx

10. Determine the type of integral (proper, improper, type I, or type II), and point(s) that make the
integral fall under that classification. ∫ 3

2

sin(x)

x2 − 3x+ 2
dx

(a) Type I

(b) Proper
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(c) Type II - integrand undefined at x = 2

(d) Type II - integrand undefined at x = 2 and x = 3

(e) Type II - integrand undefined at x = 3

This is a type II integral. The denominator is eliminated at x = 1 and x = 2. The answer is (c).

11. Determine which of the following is true about the series:

∞∑
n=0

(−1)n

n2

(a) Not enough information to make a determination

(b) The series converges to 2
5

(c) The series diverges

(d) The series converges absolutely

(e) The series converges only conditionally

The correct answer for this problem is (d). 1
n2 converges by the p-test. Since an is decreasing and

an → 0 as n → ∞, the series absolutely converges .

12. Find the sum of the geometric series:

12 + 12

(
7

19

)
+ 12

(
7

19

)2

+ 12

(
7

19

)3

...

(a) 20

(b) 8

(c) 19

(d) 14

(e) 7
19

This is a geometric series

∞∑
n=0

arn =
a

1− r
|r| < 1

r = 7
19
, a = 12 → 12

1− 7
19

= 19

13. Find the sum of the series:
∞∑
n=0

cosn(x)

3n
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(a) 3
3−cos(x)

(b) 1
3−cos(x)

(c) 2
3−cos(x)

(d) 3
3−sin(x)

(e) 1
3−sin(x)

Identify the geometric series

∞∑
n=0

arn−1, r =
(n+ 1)term

nterm

=
[cosn+1(x)

3n+1

] 3n

cosn(x)

cos1(x)

3
=

1

3
cos(x) < 1

This converges to: a
1−r

a = 1, r =
cos(x)

3
→ 3

3− cos(x)

14. Determine the value of the series, if it converges:

∞∑
n=1

5n+2

6n

(a) 64

(b) The series diverges

(c) 2

(d) 125

(e) 25

∞∑
n=1

5n+2

6n
→

(5
6

)
52 r =

5

6

a
1−r

where a is the first term.

a =
53

6

53

6

( 1

1− 5
6

)
= 53 = 125
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15. Does the series converge or diverge?

∞∑
n=1

e
3
n

Test for divergence

lim
n→∞

e
3
n → 1

It diverges .
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