Part A

1. (10 points) If a sequence below converges, find its limit, and justify by citing any
theorems/rules you use. If a sequence below diverges, state whether it diverges because it
oscillates, diverges to +o0, or diverges to —oo.
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2. (10 points) Determine whether the following series converge absolutely, converge
only conditionally, or diverge, naming any tests you use, and justifying their use com-
pletely.

(a)

i 1 fov X 92 -
— nln(n)?
n=2 \9
e tear - 70 Ay:bmj )
b J,

L)dn()c)’ X ln e )®

lnte) 1 n@)

b>co u?* b oo “ ()
/‘\ i)
. ”7

O
(h={n b RS L Bl Copy

du="% &x S /,.\\,.'(\,) @ n(2)

ae well,

) \ )
bo( Vo WA ey —\fs\'/ %mf‘ &mvkc*s)

(b) _ be coomse Al Feums
> (In(4n + 30+ 2) — In(4n? + 5n + 6))” G ke g

-
-

Kg -’ %L»

\V\ (N ATt b

w=ge

Voot ok \ \\v\ (4‘,\1*%\*1\

4t Nt

0 v wm?
¥ V\7 M’L hasarean
K%j:@v))\ = ‘V\(l)'i @ < |
O 0

S e e nga‘f&}@w rot dech-
3

= \\H(\ﬂ«\

W »0e




3. (10 points) Determine whether the following series converge absolutely, converge
only conditionally, or diverge, naming any tests you use, and justifying their use com-
pletely.
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4. (10 points) Find the radius and interval of convergence of the power series below.
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5. (10 points) Consider the function f(z) = A=z

(a) Write out the first five nonzero terms, and express in sigma notation a power series
expansion for f(z) about = = 0.
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(b) What are the radius and interval of convergence of the series you found in (a)?
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6. (10 points) Consider the function f(z) = In(2z).

(a) Write out the first five nonzero terms, and express in sigma notation the Taylor series

expansion for f(z) about z = 3. ; \ (
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7. (10 points) Find the sum of the following convergent series. You do not need to justify

that they converge. .
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8. (10 points) Consider the function f(z) = pc

—+

(a) Find the first five nonzero Wﬂ of f(z) about z = 0.
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(b) What is the value of f()(0)?
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(c) What is the value of f(6)(0)?
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(d) What is the value of liin0 f(x)?
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(e) What is the Taylor polynomial of degree 4 of f (z) at £ = 0?
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Part B
9. (10 points) Consider the parametric curve defined by

r =t
y=t3—t.

(a) For which values of ¢ does the curve have a horizontal tangent line?
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(b) For which values of ¢ does the curve have a vertical tangent line?
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(c) Find the tangent line at ¢ = 2.
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(d) Determine intervals of ¢t-values f e parametric curve is concave up and intervals
for which it is concave down. v o
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10. (10 points) Consider the parametric curve defined by

z = 2cos(t)

y = 3sin(t). vf‘h
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(a) Sketch this curve on the graph above, indicating the direction of increasing t.

(b) Fill in the area under the curve from ¢ = % to t = I on your sketch above.

(c¢) Find the area under the curve from ¢t = § to ¢t = I using an appropriate integral .
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3.

11. (10 points) Consider the polar curve defined by r = 1 + 2sin(). 1--
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(a) Draw a clear sketch of the curve above.

(b) At which angles does the curve cross itself? Wl V= O J 'a'e
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(c) Writedown but do not evaluate an integral that would give the arc length of the curve

from t =0 to t = 27.
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12. (10 points) Consider the polar curve defined by r = 1+ 2cos(#). Find the area inside
the larger loop, but outside the smaller loop of this curve.
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