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Ambherst College
DEPARTMENT OF MATHEMATICS
Math 121
Midterm Exam #3
December 6, 2017

e This is a closed-book examination. No books, notes, calculators, cell phones, communication
devices of any sort, or other aids are permitted.

e Numerical answers such as sin (%), 43, ¢4, In(e”), €33, arctanv/3 or cosh(In3) should be

simplified.

e Please show all of your work and justify all of your answers. (You may use the backs of pages for
additional work space.)

Problem Score Possible Points

1 20
2 12
3 10
4 8
5 20
6 18
7 12

Total 100




1. (20 Points]
Analyze carefully and with full justification.
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Find the Interval and Radius of Convergence for the following power series.
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1. (Continued) Find the Interval and Radius of Convergence for each of the following power
series. Analyze carefully and with full justification.
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2. [12 Points] Find the MacLaurin series representation for each of the following functions.
o0

State the Radius of Convergence for each series. Your answer should be in sigma notation Z .

n=0
Simplify.
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. [10 Points] Use the MacLaurin Series representation for

f(z) = zsin(z?) to

. 1
Estimate f zsin (:r:2) dz with error less than o
0

1
Justify in words that your error is indeed less than —

S\XS\'V\\X) ’J XZ(HW( }m J ;\—:)(L’”

N nZo (erl) ‘ (g.n+1)\

A

\
j S arx™y ZC\ x \

AZ0 @-m)\ Zm—\)‘ Q-Im‘i)

UG ASET We  Can e g Timaote dine Ll PﬂHC’/Yn;,‘Hvxﬁ Comn
U\S\\@ on\\/ ’Hmz \SJ‘ Tevm il ey 03 Wwf" +he

\ l e
\ FVf’f NQI)\E(;{COl Ttv/w\\: Tf_% 4 —\-(')' AS Aes 0(



1 1
4. [8 Points] Estimate arctan (5) with error less than 56" Justify in words that your error is

1
indeed less than T00°

OvncTanx = X = X7 4 X5 _

3 5
32
-
| 1 V2 (LYo e
&\(ova\k-'Z; J;—(:?:)?*LZ)’.-»
3 S
:\ _L \
A 4 -
z L O
2‘1[1
v Lo L2y T
N~ 2.4 -;L{ :"f_’ '2"‘71 Es'Hma‘Ff

uS.W\Gj AS ETJ We (Awn ¢shmaTe e ﬁ” AHCVY\f\.hV\g
S\AW‘\ U\S{Y\@ OV\\D -!/(/\L E'rg‘\’ Tbuo TQ'VW"S Wl’i/é\ Evvar

6\+ MOS'\' ’HAL Byst Nef)'co‘f«:a‘ T@f/m\: F\;(—) 2 _]‘__D

as O\Qsifaa\.



5. [20 Points] Find the sum for each of the following series. Simplify, if possible.
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6. [18 Points} Volumes of Revolution

a) Consider the region bounded by y = arctanz, y = E, and z = 0. Rotate this region about
4

the horizontal line . Set-up, BUT DO NOT EVALUATE!!, the integral to compute
the volume of the resulting solid using the Washer Method. Sketch the solid, along with one of the

approximating washers. J,’M + P/Ufc"' 7
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(b) Consider the region bounded by y =Inz, y =2, and z = 10. Rotate this region about
the vertical line . Set-up, BUT DO NOT EVALUATE!!, the integral to compute the

volume of the resulting solid using the Cylindrical Shells Method. Sketch the solid, along with one
of the approximating shefls.

@ \{40}1)( - IV"IEYSCC_'-?. 04-'\)(-':2— .
il A D x=e

{0

\If’ Z’WS Cadins. Hcic\bd‘ Ase
CL

l?,’n wl b(ﬂ) @M)( —% A){?
¢




6. (Continued) Volumes of Revolution

(c) Consider the region bounded by y =2+¢€*, y=cosz,z=0and z = I Rotate this region

about the vertical line . Set-up, BUT DO NOT EVALUATE!!, the integral to compute
the volume of the regulting solid using the Cylindrical Shells Method. Sketch the solid, along with




7. [12 Points] Parametric Equations

Consider the Parametric Curve given by z =Int+In{l =¢?) and y = /8 arcsint.

1
COMPUTE the Arclength of this parametric curve for 1 <t< % SHOW that the answer
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OPTIONAL BONUS

Do not attempt these unless you are completely done with the rest of the exam.
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