Math 2162.02 Name:

Autumn 2017 Name. ##:

Exam 1 Lecturer: Jenny Sheldon
9/13/2017 TA: Yanli Wang

Time Limit: 55 Minutes Recitation Time:

This exam contains 7 pages (including this cover page) and 6 questions.
The total number of points is 100. Calculators are not permitted, and the exam is closed
book and closed notes.

Do not open the exam until instructed to do so. Show all your work; solutions with-
out appropriate supporting details may not be given credit. You need not simplify purely
numerical expressions for your final answer unless otherwise instructed. Do not cheat.

Question | Points | Score

1 14
—‘“‘1 16
o 3 20
4 20

) 15

6 15
Total: 100
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@1 #| 2. (16 points) Let {ar}32, be a sequence of positive real numbers.
(a) (6 points) Assume klim ar = A. Does {ay + 8} converge? If so, what is the value?
—00

If not, give a brief explanation why.

Answer -
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Note . theve is only one way to check +he tnvengence of a Sequence.
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(b) (5 points) Assume Y ar = 15. Does ). (ax + 1) converge? If so, what is the
k=1 k=1
value? If not, give a brief explanation why.
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5.7 3. (20 points) Consider the function f(z) = sin(z*).
Re tipectin Notes (a) (8 points) Find the MacLaurin series for f.
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(b) (8 points) Use your work in part (a) to write an infinite series which would estimate

the value of )
/ sin(z*) dz.
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(c) (4 points) Write an expression which would estimate the error in using n terms to
estimate the value of the integral in part (b).
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4. (20 points) Determine whether the following series converge or diverge.
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Sep-5 5. (15 points) Consider g(z) = In(1 + 3x), which you will use to estimate In(0.7).

Rel tatin Notes  (8) (2 points) Where you should you center a polynomial approximation for g, and
why?
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#5] Because In1=0 ond all devivatives-of g ave easy to evalucde

at a=0

(b) (9 points) Write a quadratic polynomial pa(z) which will approximate g near your
chosen center.
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(c) (4 points) Estimate the absolute error in using p, in place‘ of g to approximate
In(0.7). Your answer should be a numerical value, but need not be simplified.

h . 3) ) 54 - ‘
Brswer.— p . 120 S 17 co= Tpop € 1 betueer 0
and ¥

(o) = In(1-03) = In[1+ 03- (0]

lvn(6.7) =~ P2 (-01)

(%) 613 54 c 6059 ¢
Rl (’0 ')\ = \3 o (,0 |)5‘ 6-('+3C)3 \\ 6.57)3 54‘5

C s hetWeen @ and —o.1



Math 2162.02 Exam 1 - Page 7 of 7 9/13/2017

6. (15 points) For each of the following statements, circle T if the statement is true and F
if the statement is false. You do not need to show any explanations for this problem.

(a) (3 points) T /@

Every sequence either converges or diverges to £oo.
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