Math 121 Final May 19, 2022

e This is a closed-book examination. No books, notes, calculators, cell phones, communication
devices of any sort, or other aids are permitted.
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. arctan(y/3), or

. . T 3
e Numerical answers such as sin (E)’ 42, et In(e),

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.)
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52 tan(3x) — 3 )
1. [16 Points] (a) Use Series to show that lim Tt ar.c an(3z) — 3 =|—=
=0  2x — sin(2x) — 322 3

5% + arctan(3z) — 3z
b) C te li
(b) Compute 20 20 — sin(2x) — 32

again using LL’Hopital’s Rule.

2. [28 Points] Compute the following integrals. Simplify.

(a) /(; dr (b) /marctanm dx (c) /\/Q—de

x2+4)%
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(d) Show that / dr = / @71 dr =|In2]
In2

me € —1 er)” —

3. [30 Points]  For each of the following Improper integrals, determine whether it Converges
or Diverges. If it converges, find its value. Simplify.
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4. [24 Points]  Find the sum of each of the following series (which do converge). Simplify.

(a) 4+4 4+4 (b) 1 1 . 1 1 n 1 1 n
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5. [12 Points| Determine whether each series Converges or Diverges. Name any conver-
gence test(s) you use, justify all of your work.
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6. [16 Points] Determine whether each given series is Absolutely Convergent or Condi-
tionally Convergent. Name any convergence test(s) you use, justify all of your work.

o

nd+7 L (=)t 1 1 1 1
—1)" T (R Ep e B
(@) 2 (=" 273 ®) > — 237175

I
—

n=1

7. [24 Points] Find the Interval and Radius of Convergence for the Series in (a) and (b)
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(c) Show that the MacLaurin Series for sinz has Infinite Radius of Convergence.

d [e.e]
8. [12 Points] (a) Use Series to compute e (62° arctan(6z))  Answer in Sigma Z
T

. n=0
notation.

1
1
(b) Use Series to Estimate / 2 cos (2°) dz  with error less than 300
0

9. [14 Points] Answers in Sigma Z notation. State the Radius of Convergence for each.

n=0
(a) Find the MacLaurin Series R tation f ! Hint ! d !
a) Find the MacLaurin Series Representation for ————. Hint: ———— = — [ ———
P 1+ 7x)? (1+72)2  dz \7(1+ 72)
1
(b) Find the MacLaurin Series Representation for In(3 + ). Hint: In(3+xz) = / Ty
x

Yes, solve for C

10. [24 Points] For each of the following problems, do the following THREE things:

1. Sketch the Polar curve(s) and shade the described bounded region.

2. Set-Up but DO NOT EVALUATE an Integral representing the area of the described
bounded region.

3. Set-Up but DO NOT EVALUATE another slightly different Integral representing the
same area of the described bounded region.

(a) The Area bounded outside the polar curve 7 =2+ 2sinf and inside r = 6siné.

(b) The Area that lies inside both of the curves r=2+2cosf and r=2—2cosf.

(c) The Area bounded inside both of the polar curves r =2cosf and r = 2sin6.

(

d) The Area bounded outside » = 1 — cos # and inside r = —3 cos 6.
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