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Read This First!

e Please read each question carefully. Show ALL work clearly in the space provided. In
order to receive full credit on a problem, solution methods must be complete, logical and
understandable.

e Answers must be clearly labeled in the spaces provided after each question. Please cross out
or fully erase any work that you do not want graded. The point value of each question is
indicated after its statement. No books or other references are permitted.

e Calculators are allowed but you must show all your work in order to receive credit on the

problem.
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Math 1132 SP16 Exam 2

1. If the statement is always true, circle the printed capital T. If the statement is sometimes
false, circle the printed capital F. In each case, write a careful and clear justification or a

counterexample.
= (1\" 3
(a) The geometric series Z <> converges to —. (a) T
3 2
n=4
o
(b) If nlggo an = 0 then the series E:I ap converges. (by T
n=
o~ (-
(¢) The series Z 13 converges conditionally. (¢ T
k=1
oo [e.e]
(d) If Z la,| diverges then Z ay,, diverges. (d T
n=1 n=1
(e) The fifth degree Taylor polynomial for sin(x) centered at a =0
. 3 2d
sz+ o+ o (e) T
(o9}
(f) If the power series Z ar, (z — 4)* has a radius of convergence
k=0
o0
equal to 2 then Z ay, diverges. (f) T

k=0
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2. For each multiple choice question, circle the correct answer. There is only one correct choice
for each answer. No justification is required.

(a) Which of the following sequences is both bounded and monotonic?

. 2 . n
i)a,=n iv) a, =

O an=n’ (V) an = 7=

(if) an = nt1 (v) None of the above
_ sin(mn)

(iii) an, = .

(b) The function f(z), whose graph is shown, has the Taylor polynomial of degree 2 centered
at 0 given by pa(z) = a + bz + cx?. What can you say about a,b,c? (Circle the correct
answer for each part)

(i) a is: negative, zero or positive
(ii) b is: negative, zero or positive
(iii) ¢ is: negative, zero or positive

o0
1 1
(c) The value of the telescoping series ; (k — k—i—l) is

(i)o (1)1 (i) 2 (iv) 1/2 (vl) None of the above
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3. Consider the following series, all of which converge. For which of these series do you get a
conclusive answer when using the Ratio Test to check for convergence? Write the letters of
all possible answers. If no series satisfies this condition, write“none”. You do not need to show

your work.
> kS > 1 Ink > 2
A — B —_— C — D —1)k=
2 2 (it 2 2V
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4. Consider the following sequences and answer the questions that follow by circling all that
apply.

, om —1\?

(1) an<n+1)
3n+5

) b, —

(i) b = 5,

(iii) ¢, = sin(n)

. "k
(iv) S”_kzgk?’—2

(a) Which of the above sequences are bounded? (i) an (ii) by, (iil) ep (iv) Sp (3]
(b) Which of the above sequences are increasing? (i) an (ii) by, (iil) ep (iv) Sp (3]
(c) Which of the above sequences are convergent? (i) an (ii) by, (i) ep (iv) Sp (3]
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5. (a) Find the third degree Taylor polynomial T3(x) for cosz at a = % [4]
. . 3

(b) Use the 3rd degree Taylor polynomial from part a to approximate cos <l6> [4]

(c) Estimate the remainder for part b using the Taylor’s inequality. (3]

(Note: If | f""(z)| < M for |z — a| < d, then the remainder R, (x) for the Taylor series
satisfies the inequality |R,(z)| < ——— |z —a|"™! for |z —a| < d.)

(n+1)!
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2

6. (a) Determine the Taylor series of f(x) =e ™™ centered at 0.

(b) Evaluate / e~ dz as an infinite series. (Remember to include +C)

2

(c) Use part (a) to determine the Taylor series of f(z) = 2ze™ " centered at 0.
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7. Determine whether the following series converge conditionally, converge absolutely or diverge.
Show your work in applying any tests used.
S VE2+1
() Y [4]
k=1

k=2
4+ 3"

(©) >~ [4
k=0
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14
@

k=1
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8. Find the interval of convergence of the power series

oo 3n
9. Consider the series —x".

(a) Find the radius of convergence, for this series.

o0

D

n=1

1

— (z—2)".

2™"n
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(b) Find the interval of convergence. 2]
(¢) For which x does this series converge absolutely? 1]
S 1
10. How many terms of the series Z(—l)”*lm do we need to add in order to find the sum [4]

n=1

of the series to within an accuracy of 0.001 (that is, |error| < 0.001)?
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