Math 265B: Test 4 - In Class Portion Name:

(76 pts)
For maximum credit, please show all of your worlaiolear, logical manner. Simplify all answersragh as
possible. Leave answers in exact form unless pro&pnation is asked for in the instructions.

Helpful formula: ﬂzw
dx r'cosf-r sirgd

1.(4 pts) Use the Cartesiandgraph to graph the polar equation in the xy-coatdirsystem.
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2. (6 pts) Consider the polar curwe=1+ cosf .

Use calculus to determine the slope of the cur\tbeapoint(%,%) . +

Plot the point on the curve, sketch the tangemt lamd label it with the
slope.

Extra credit (4 pts) (do this only if you've finished the entire exam!):
Use the graph to estimate the value#at which the curve has a vertical tangent linerifygour guess
analytically. i.e., algebraically solve for yaoniginal guess. (Do this calculation on the neagg)



Extra credit work (optional):

3. (8 pts) (a) Find the points of intersectifam the polar curves :% andr =+/sin€. The graph of the curves is

given.

Find the area of the region, that is outside ofcihere r = + and_inside the curve =+/sing.



4. (14 pts) Using analytic techniques, farmally, find the following limits. The methods/theoreytmu may use
include the Ranking Theorem, L’Hopital’s Rule, dggc manipulation, and/or the Squeeze Theorem.

If the limit does not exist, briefly explain whyCaution: THESE ARE NOT SERIES! DO NOT USE SERI
CONVERGENCE TESTS!
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For rest of the exam, you may find any limits “hgpection”.
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5. (8 pts) Given the seriegki—
k=0

(a) Find the first 3 partial sums of the series.

(b) What is theath partial sum of the series?

(c) Use your work above to show that the seriesvemes and to find the sum of the series. Shoefalavork
that justifies your answer.

6. (6 pts) Write each of the following seriegimotation, and determine whether the series coegengdiverges.
You do not have to prove convergence/divergenst determine “by inspection”.

(@ 1—%+%—711+--- = converges diverges

(b) 1+%+:11+—;+--- = converges diverges

(© 1 + 2 +—3 +—-..= converges diverges
2 3 45




7. (6 pts) If the series below converges, fingitser. Show work. If it doesn’t converge, say haw can tell.

> 2(3) + 4(-3)"

k=0

For each of the following problems, 8 - 11, deternionvergence and organize your work in the
“Claim...Work...Conclusion” format.
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8. (5 pts) Consider the serE . Use Direct Comparison to prove that the serewerges or diverges.
k=0

9. (5 pts) Use the Ratio Test to prove that thieseonverges or diverges.



10. (8 pts) Use any test to prove convergencévergence of the series.
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11. (6 pts) Determine whether the serieghisolutely convergentonditionally convergenor divergent
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Is the series absolutely convergent? Is the series conditionally convergent?

Show work to justify your answer: Show work to justify your answer:



Math 265B: Test 4, Take Home Portion Name:
(24 points...3 pts per question)
Due: Thursday, 5/14/15, at the beginning of class.

Guidelines:
* You are welcome to work with other students incthes but the final work you hand in must be youn.o Your
answers must match every step of your work; otlserwiou may lose most or all of the points forptablem.
* Please do not work with instructors, tutors, ortwal buddies on the internet.
» Do your work on separate paper and attach this pagj@ cover sheet. Make sure your work is clemiple and
well organized, with the proper notation. Workttiepoorly organized and/or difficult to read wile marked down

Note: For all questions involving Taylor seriegpotynomials, you don’t have to derive the polynalisieries
unless the question asks you to.

1. Determine the interval of convergence for tiiving series “by inspection”. Explain your reasg.
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2. Use the Ratio Test Method to determine_theusadf convergence and interval of convergencéhemgiven
series.
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3. (a) Derive the first two non-zero terms of Traylor series about x = 0 for the functidr(x) = e

(b) Find the Taylor series again by using the ®agkries formula foe (you don’t have to derive the* series).

4. Derive the 8 degree Taylor polynomial foyl+ X about x = 0 then use it to approximat€.96. Assuming

your calculator gives the exact value, determireathsolute error of the estimation (give your amswith 3
significant figures).

5. Use the Taylor series (at x = 0) faf1+ x) to find a series fox’ In(1+ 4x).

Write the first 4 terms of the series then write series usin notation with all terms inside the
Determine the interval of convergence for the neties.
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7. Use the first 3 terms of the series for thegnand to estimate the value of the mtegm:}liz)dx
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8. Use series to derive Euler's Formuld? = cos@ + i sind



