MA 16200 Midterm Exam 2 Summer 2017

1. (7 points) Given two series > a, and )_ b,, which of the following statements is true?

I. If the sequence {a,} converges to %, then the series ) a, converges.
IL If }"a, and 3 b, both converge, then Y (anbn) = (3" an) (3° bn)
III. If the series Y a, converges, then the sequence {a,} also converges.

A. I only
B. II. only

@ II1. only

D. I. and IIL
E. II. and IIL

2. (7 points) For what values of p does the integral

b 1
/e z(lnz)P 4z
converges? Uz lnyx
duz L dx

A. Forp#0

B. F <0

or p % 4u

@ Forp>1 ——|;

D. For |p| <1 : U

E. For all p
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3. (7 points) The masses m; are located at the points P;. Find the moment M,.

my=2me=>5 m3=3; Pi(2,-3), P(-3,1), P3(3,5)

A. -10

= = L:=34% B 38
C.o

® 1 =il

E. 30

4. (7 points) Find the limit of the following sequence if it converges.

an = nsin(7/n)

- — R |
3 i X STY<§‘) = Sn x
B. 0
V/x
C. 1
s -
@ E_) 'x“;l CDSN/X\

=

E. The sequence does not converge.
-\ / x»z_

= wesfUx) —> T
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5. (14 points) The curve y = 22 — 1 Inz is rotated about the y-axis for 1 < z < 2. Find
the area of the resulting surface.

2 +[(dYy\ >
S= S‘ 2T x ds as = V(G ds
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6. (8 points) Set up, but do not evaluate, an integral to find the exact length of the curve
y = In(cosz) for 0 < z < /3. Simplify your integrand as much as possible.

| - f:h I (@) ds

d - S5 d T oy
'aé = i;\: = "'l:Ql’l\L = [\7&\ N t&h X
Tl‘[s
=) L: j‘ |+ tﬂn—z X df‘
()
_ s
} Secy d¥

7. (6 points) Let a, = f(n). Then the conclusion to the integral test is that the series

> mean is convergent if and only if [ f(z)dz is convergent. What are the three as-
sumptions for the function f7

L. -F Yy Cntinusus
2 b by pestive on [\, )
3. b U duxwmj
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8. (16 points) Determine whether the series
2
=k

converges. Fully justify your answer, including why any tests for convergence/divergence
you use are valid.
\nx

CN\S'de {z(x\ - —:‘T ?
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() - Xz"Y“ 2x\In ¥ x - Zx\nx ) y_{_l_’__z—-_\_';’i}‘
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* _
)Lj' du,: ‘}cdﬁ V= X

j"p \nx U= \nx du = _E'L o+

1
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\ : -\ R
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9. (14 points) Determine whether the series

i vk
o VkT+3k+4

converges. Fully justify your answer, including why any tests for convergence/divergence
you use are valid.

R‘IS' \
‘O\n‘ s = ks

] (IIS. ___k‘j.s__.—-——*—’—'
I o e ” . l‘—r = lm T 2ury )
bl 4 ) k42
ke>00 (k r Bty
" k’-HS' '_’__\____‘_— = l
\im ‘ — oo
W 00 k‘*“(\+%_;,\.-!£3(r (\vror
Le,
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10. (14 points) Consider the series

2 (z-3)"
Z( 72n) ’

n=0

(a) (7 points) Find the values x for which the series converges.

Need | x-3
a7 | <
| x- 3\ <449

49 < X-3< 44

T G < we 5’2~j

(b) (7 points) Find the sum of the series for those values of z.

Sy -
49 ) - %3
<o \' "“l

\
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