MATH 231 Ul, Spring 2068 , .
Exam 3: 8.6-8.8, 9.1-9. /,6( 61\3 h¥
Friday April 24th, 260 A GC reveeS
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i ANSWERS

(Please Print)

Seat Assignment:

Back of Classroom

112(3|14]15(|6]7
1(213(4}5|6]7
Windows 11231451617 Door
1[12(3|4]516]|7
112345167

Front of Classroom

DIRECTIONS:

¢ Do not open Exam until instructed to do so.

Sit in the seat indicated above.

Do each of the problems and show all work as the work leading to
important_than-the actual answer, : ;

the solution is far more

NO WORK MEANS NO POINTS!

Calculators ARE NOT ALLOWED on this Exam.

e Box or circle and LABEL your final solution.

You will have 50 minutes to complete this Exam.




1 (15 points) (a) Find the interval of convergence for the power series Z(a; + 5)%. To what

k=0

rational function does this power series converge?
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(b) Find the interval of convergence for the power series Z E-67 i
k=1
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2. (15 points) (a} State Taylor's Theorem.
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(b) Find P3{z) = the Taylor Polynomial of degree 3 for the function f(x) = {/x centered at 1.
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(c) Estimate the error you would have if you used P3(z) from part (b) to approximate v0.99. (DO
NOT actually calculate the approximation.) You may use the fact that | FO(2)| < 1.05 for all
z¢€ (D 99, 1), and DONT simplify.
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3. (15 points) (a} Find the Taylor series for 17522 centered at 0.
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(b) Starting from the series you found in part {a), find the Taylor series for f(z) = A+5a7)e

centered at 0.
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4. (10 points) Find the value of the limit

sin(z?) — z%e”
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5. {10 points) For the following True or False questions, be sure to BRIEFLY JUSTIFY your
answer. (Cite a theorem, give an example or explain your reasoning briefly.)

(a) True or False: The Taylor series for Inz centered at 1 can be used to approximate In4.
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(b) True or False: Because the radius of convergence for the Maclaurin series for arctan(z) is 1, we
know the radius of convergence for the Maclaurin series of arctan(—5z) is %
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(c) True or False: Given a power seties Z be(z — ¢)*, if you do the ratio test and find that
k=0
bry1(z — C)k.+1
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then the power series diverges for all z.
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{d) True or False: the fastest path between two points is always a straight line.
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6. (25 points)(a) Sketch the curve: z(t) =t +1, y(t) =t'+ 2t% + 1.
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(b) F.ind the slope of the tangent line to the curve from part (a) at the point.(4,16). (Do not
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(c) Write down (but do not evaluate) an integral which gives you the surface area of the surface of

~ revolution you get from revolving the segment of the curve from part (a) for 0 <t < 3 about the
line y = —1.

S?QT( \Lj@r\ —-‘(’l)'i \)‘(zﬂz‘ ,\, (ﬁg {5} {f’g}a J %

5

- Eflﬁ({u25*2)\ﬂ?SEngi;zi‘%{




7. (10 points) Find parametric equations for the BOTTOM HALF of the circle of radius 4 with
center (1,—5). Then, sketch this curve and indicate its orientation as given by your parametric

equations. ,Qf PR P Le’;!:
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TEST ENDS HERE

Extra credit: (5 points all or nothing)
Suppose
fl)y=z—28+32% 4+ ... for |z|<1,

and
g{x) =2z —22%+ 2 4 .. for jxj< 1.

Let A{z) = f(z)g(x). Find A17(0). Justify your answer. Do not simplify.
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