MA 16200 Midterm Exam 3 Summer 2017

1. (7 points) Suppose ) a, and > b, are series, with b, > 0 for all n. Which of the following
must be true?
I. If )" a, converges, then ) |a,| also converges.
II. If 5 b, converges, then Y (—1)""'b, also converges.
III. If lim b, = 0, then > (—1)""1b, converges.
n—oo

A. T only.

1T only.

C. III only.

D. II and III only.
E. I, IT and IIL

2. (7 points) Suppose a series Y a, is defined recursively as follows

24+ cosn

a; = 1) an+1 =

Which of the following statements is true?

@ The series converges absolutely.

B. The series converges conditionally.

C. The series diverges.

D. There is not enough information to test for convergence.

E. This answer is incorrect.
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3. (7 points) Evaluate the sum

(In2)2 (In2)3
1-In2+ TR +

A. —In2
B. In2
OF

2
D. 2

E. The series does not converge.

4. (7 points) Suppose a parametric curve is given by functions z(t), y(t) with

dz 1 dy 1
E—l—; and a—l'}‘?
Find j—;%.
A -1
-1/t?
T1-1/t
2
C t2(t—1)

—2t
@1

E. More information is needed to be able to compute %}.
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5. (12 points) Determine whether the following series converge. Fully justify your response.
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6. (12 points) Determine whether the following series are conditionally convergent, abso-
lutely convergent or divergent. Fully justify your response.

=, (~1)k!

(a)

—3 0 <
k->00

—————
(nu n
—

n

e W n— 0
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7. (12 points) Find the exact length of the curve given by

z(t) =142, y(t)=é+e*

for ¢ in the interval [0,1n7].
ax " (o\x LI
T Z = ;ZS = 4

ct— _ e—\: 5 <gl§%>'l- - eZt -9 +e-2t

1)
-«
I
S

WS
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8. (12 points) Compute the following limit.

cos(z?) + 1zt —

Summer 2017

1

lim
z—0 IS

Ces(x*) = Z N ) (m = | -

‘_
L
-‘-
¢

(]

x'*
A

e

=|

vyt e TS

2 o I
Se \\M —COS(X):Q ' = \W\'\
X=o X% X—=>o x¥
2 n
S bt (a2 )
hm (734
Xx=—>o x?‘
- ¥“IX8" __\_l '\ .. | ‘ )
L
= L”
s
= 24



MA 16200 Midterm Exam 3 Summer 2017

9. (12 points) Let
fley= 3 2l

1)2
~— (n!)
What is the radius of convergence R of this power series? What is the radius of conver-

gence R’ of the power series for f/(x)? For partial credit, you may write how R’ is related

to R.

GG x™ (@)t | @) ) (K0! pt ot |
[y )y (Za) - E+OX (Yt (2, x|

2(Zn+1|>(2"*‘\ W = 2. (2r40)

, |

O+ ) (n+) N+

2( 2 +vn)

|\ +1/n

Ix\ — 4|

1)

= R=7

fadfMPfCN‘"" Q”f F'o soe 5 £ =% 4o
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10. (12 points) Find the Maclaurin series for the function
f(z) = z* tan™*(2?).

What is the radius of convergence?

R 2nt!
-\ -\ X
‘tom (XB &~ ZO(\) 2nt |
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