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1. The equation x2 + 4y2 − 2x − 4y = 7 in the plane describes

A. a circle with radius 3 and a center (1, 1)

B. a circle with radius 3 and center (1, 1
2 )

C. a circle with radius 9 and center (1, 1)

D. a circle with radius 9 and center (1, 1
2 )

E. not a circle

2. Determine whether the given pairs of vectors are orthogonal, parallel or neither

!a1 = 〈1,−1, 1〉 !b1 = 〈1, 1, 1〉
!a2 = 〈4, 6〉 !b2 = 〈−6,−9〉
!a3 = −!i + 2!j + 5!k !b3 = 3!i + 4!j − !k

A. !a1,!b1 are neither, !a2,!b2 are orthogonal, !a3,!b3, are parallel.

B. !a1,!b1 are orthogonal, !a2,!b2 are parallel, !a3,!b3 are orthogonal.

C. !a1,!b1 are neither, !a2,!b2 are parallel, !a3,!b3 are orthogonal.

D. !a1,!b1 are neither, !a2,!b2 are parallel, and !a3,!b3 are parallel.

E. !a1,!b1 are orthogonal, !a2,!b2 are orthogonal, and !a3,!b3 are parallel.
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3. Let !a,!b,!c be three vectors in R3. Then

((!a +!b) × (2!a −!b)) · (−5!a + 7!b + !c)

equals

A. 0

B. (!a ×!b) × !c

C. (!a ×!b) · !c

D. 7(!a ×!b) · !c

E. −3(!a ×!b) · !c

4. The area between the curves x = 1 − y2 and x = y2 − 1 is

A. 2
3

B. 4
3

C. 6
3

D. 8
3

E. 10
3
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5. A spring has a natural length of 2m. If a force of 25 N is needed to keep it stretched
to a length of 5m, how much work is required to stretch it from 2m to 4m?

A. 25J

B. 50J

C. 25
2 J

D. 25
3 J

E. 50
3 J

6. If the region bounded by y = 3 + 2x − x2 and x + y = 3 is rotated about the y–axis,
then the resulting solid will have volume

A. 16
3 π

B. 9
2 π

C. 27
2 π

D. 8π

E. 9π
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7. Evaluate the integral
∫ π

0
t sin 5tdt

A. − 1
25

B.
π

5

C.
1
25

D.
1
25

− π

5

E. −π

5

8. Evaluate the integral
∫ π/4

0
tan2 xdx

A. 1 +
π

4

B. −π

4

C.
√

2
2

− π

4
D. 1 − π/4

E.
√

2
2

+
π

4
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9. After the trigonometric substitution x = 4 sin θ, the integral

∫ 2
√

3

0

x3

√
16 − x2

dx

is transformed into the following integral:

A.
∫ π/3

0
43 sin3 θdθ

B.
∫ π

3

0

42 sin3 θ

cos θ
dθ

C.
∫ π/6

0
43 sin3 θdθ

D.
∫ π/6

0

42 sin3 θ

cos θ
dθ

E.
∫ π/3

0
42 sin3 θdθ

10. Evaluate
∫

x2 + 2x + 5
x2 + 1

dx

A. x + (2x + 4) tan−1 x + C

B. x + ln(x2 + 1) + 4 tan−1 x + C

C. (x2 + 2x + 5) tan−1 x + C

D. x + 2x ln(x2 + 1) + 4 tan−1 x + C

E. x + 2 ln(x2 + 1) + 4 tan−1 x + C

5



MA 162 Final Exam 01 Spring 2009

11. Which of the following integrals converge?

(I)
∫ 0

−∞

1
2x − 5

dx

(II)
∫ 3

2

1√
3 − x

dx

(III)
∫ ∞

0

x

x3 + 1
dx

A. All of them

B. (I) and (II) only

C. (II) and (III) only

D. (I) and (III) only

E. none

12. Let (x, y) be the centroid of the region bounded by the curves y = 1/x, y = 0,
x = 1, x = 2. Then the value of x is given by

A. 1

B. 3/2

C. ln 2

D.
1

4 ln 2

E.
1

ln 2
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13. If a = lim
n→∞

cos(
n

2
) and b = lim

n→∞
cos(

2
n

), then

A. a = 0 and b = 1

B. a = 1 and b = 0

C. a = 1 and b does not exist

D. a does not exist and b = 1

E. Neither a nor b exists.

14. Find the sum of the series f(x) =
∞
∑

n=1

xn

3n
and find the set of values for which your

answer is valid.

A. f(x) =
x

3 − x
for −3 < x < 3

B. f(x) =
x

3 − x
for −3 ≤ x < 3

C. f(x) =
1

3 − x
for −3 < x < 3

D. f(x) =
1

3 − x
for −3 ≤ x < 3

E. f(x) =
1

3 − x
for x '= 3
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15.
∞
∑

n=1

n2

n3 + 1
is

A. Convergent by the integral test

B. Convergent by the ratio test

C. Divergent by the ratio test

D. Divergent by the limit comparison test

E. Divergent by the root test

16. If we know that ln 2 =
∞
∑

n=1

(−1)n−1

n
, what is the least number of terms of the series

to use to be sure that we have approximated ln 2 to within 10−2?

A. 9

B. 99

C. 999

D. 9,999

E. 999,999
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17. Find the interval of convergence of
∞
∑

n=1

10nxn

n3
.

A. (−∞,∞)

B. (−10, 10)

C.
(

− 1
10

,
1
10

)

D.
[

− 1
10

,
1
10

)

E.
[

− 1
10

,
1
10

]

18. Find a power series representation for f(x) =
x

2x2 + 1
and find its radius of conver-

gence R.

A. f(x) =
∞
∑

n=0

(−1)n2nx2n+1, R =
1
2

B. f(x) =
∞
∑

n=0

(−1)n2nx2n+1, R =
1√
2

C. f(x) =
∞
∑

n=0

(−1)n xn

2n
, R = 2

D. f(x) =
∞
∑

n=0

(−1)n x2n+1

2n
, R = 2

E. f(x) =
∞
∑

n=0

(−1)n x2n+1

2n
, R =

√
2
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19. The first three terms of the McLaurin series of f(x) = x(1 − x2)− 1
2 are

A. 1 +
1
2

x2 +
3
8

x4

B. 1 − 1
2

x2 +
3
8

x4

C. x +
1
2

x3 +
3
8

x5

D. x − 1
2

x3 +
3
8

x5

E. x +
1
2

x3 − 1
8

x5

20. The Taylor series of f(x) = cos x at a =
π

2
is

A.
∞
∑

n=0

(−1)n−1 (x − π
2 )2n+1

(2n + 1)!

B.
∞
∑

n=0

(−1)n (x − π
2 )2n

(2n)!

C.
∞
∑

n=0

(−1)n (x − π
2 )2n+1

(2n + 1)!

D.
∞
∑

n=0

(−1)n (x + π
2 )2n

(2n)!

E.
∞
∑

n=0

(−1)n−1 (x + π
2 )2n+1

(2n + 1)!
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21. lim
x→0

cos x − 1 + x2

2

x4
=

A. 0

B. 1/4

C. 1/12

D. 1/24

E. None of the above

22. Find the points on the curve

x = 2t3 + 3t2 − 12t, y = 2t3 + 3t2 + 1

where the tangent is horizontal.

A. (20,−3) and (−7, 6)

B. (−2, 0) and (1, 0)

C. (0, 1) and (13, 2)

D. (0, 0)

E. (0,−2) and (0, 1)
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23. Identify the curve. Hint: Find a Cartesian equation for it.

r = 3 sin θ

A. a circle of radius
√

3 centered at (0, 0)

B. a parabola with vertex (0, 0)

C. a half–line through (0, 0)

D. a cycloid

E. a circle of radius 3/2 centered at (0, 3
2 )

24. For which values of t is the curve

x = t3 − 12t, y = t2 − 1

concave upward?

A. t < −2

B. t < −2 or t > 2

C. t > 2

D. t > 4

E. −2 < t < 2
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25. A part of the curve x = 3t, y = sin 2t is sketched below, where P is the highest point
on the arc shown. Then the length of the arc of the curve from P to Q is given by

p

/
/

A.l7r V1 + 4 cos- 2t dt
tt /2

B.17r
/
2
V9+4cos2 2t dt

7r/4

C. f__ttlId V9 + cos- 2t dt
2

D. V1 + 4cos2 2t dt
4

E. fo7rIn V9 + cos? 2t dt
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