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PART I: Multiple Choice

1. (4 pts) What is the intersection of the sphere (x + 1)2 + (y − 2)2 + (z − 3)2 = 25 with the xz-plane?

(a) (x + 1)2 + (z − 3)2 = 23

(b) (x + 1)2 + (y − 2)2 = 25

(c) The point (0, 2, 0)

(d) The point (−1, 2, 3)

(e) (x + 1)2 + (z − 3)2 = 21

2. (4 pts) The interval of convergence of the series
∞
∑

n=0

(x + 1)n(2n + 1)!

10nn!
is:

(a) I = {−1}
(b) I = (−11, 9)

(c) I = (−∞,∞)

(d) I = [−11, 9)

(e) I =

(

− 1

10
,

1

10

)

3. (4 pts) Which of the following series converge absolutely?

(a)
∞
∑

n=1

(−1)n

√
n

(b)
∞
∑

n=2

(−1)n

lnn

(c)
∞
∑

n=1
(−1)n

(d)
∞
∑

n=1

cos(nπ)

n
√

n

(e) All of the above series are absolutely convergent.
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4. (4 pts) arctan(x3) =

(a)
∞
∑

n=0

x6n+3

2n + 1

(b)
∞
∑

n=0

(−1)nx6n+3

2n + 1

(c)
∞
∑

n=0

(−1)nx2n+4

2n + 1

(d)
∞
∑

n=0

(−1)nx6n

6n + 1

(e)
∞
∑

n=0

x6n+1

6n + 1

5. (4 pts) Find the unit vector in the direction of b− a where a = 〈0, 2, 1〉 and b = 〈1, 1, 3〉.

(a)

〈

1√
6
,− 1√

6
,

2√
6

〉

(b) 〈1,−1, 2〉
(c) 〈−1, 1,−2〉

(d)

〈

− 1√
6
,

1√
6
,− 2√

6

〉

(e)

〈

1√
26

,
3√
26

,
4√
26

〉

6. (4 pts) Given the triangle with vertices A(2,−2, 5), B(1, 1, 4) and C(3, 1, 3), find the cosine of the angle at B.

(a)
1√
55

(b)
3√
55

(c)
1√
11

(d)
3√
11

(e) None of the above.

7. (4 pts) Which of the following is equal to
ex − 1 − x

x2
?

(a)
∞
∑

n=0

xn

n!

(b)
∞
∑

n=0

xn

(n + 1)!

(c)
∞
∑

n=0

xn

(n + 2)!

(d)
∞
∑

n=0

(−1)nxn

n!

(e)
∞
∑

n=0

(−1)nxn

(n + 2)!
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8. (4 pts) If we represent
1

9 + 4x2
as a power series centered at zero, what is the associated radius of convergence?

(a) R =
9

4

(b) R =
3

2

(c) R =
2

3

(d) R =
4

9

(e) R =
1

2

9. (4 pts) Using the Alternating Series Estimation Theorem, how many terms of the series do we need to add in order

to find the sum of the series
∞
∑

n=1

(−1)n+1

n2
with error less than

1

60
?

(a) n = 6

(b) n = 5

(c) n = 4

(d) n = 7

(e) n = 3

10. (4 pts) The series
∞
∑

n=0

(−1)nn2

n2 + 1

(a) diverges by the Alternating Series Test.

(b) converges, but not absolutely.

(c) converges absolutely.

(d) diverges by the Test for Divergence.

(e) none of the above.
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PART II WORK OUT

Directions: Present your solutions in the space provided. Show all your work neatly and concisely and Box your

final answer. You will be graded not merely on the final answer, but also on the quality and correctness of the work
leading up to it.

11. (12 pts) Find the radius and interval of convergence of the series
∞
∑

n=1

(−3)n(2x − 1)n

n
.
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12. (i) (4 pts) Find a Maclaurin Series representaton for f(x) = sin

(

x2

3

)

.

(ii) (6 pts) Using the result in part (i), write

∫ 1

0

sin

(

x2

3

)

dx as an infinite series.

(iii) (6 pts) Using the series found in part (ii), find the sum of the first three nonzero terms to estimate

∫ 1

0

sin

(

x2

3

)

dx.

Give an upper bound on the error.
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13. (10 pts) Does the series
∞
∑

n=2

(−1)n

n(lnn)4
converge absolutely? Justify your answer.
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14. (10 pts) Find the Taylor series for f(x) = lnx centered at a = 4. Do not examine convergence.
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15. Let f(x) = e2−x.

(i) (6 pts) Give the fourth degree Taylor polynomial for f(x) centered at a = 2.

(ii) (6 pts) Use Taylor’s Inequality to give a bound on the error when using the polynomial from (i) to estimate
f(x) on the interval [−1, 5].

Taylor’s Inequality: |Rn(x)| ≤ M

(n + 1)!
|x − a|n+1, where |f (n+1)(x)| ≤ M for x in an interval containing a.
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