Calculus II - Math 142

Name:

Final Exam

You must show all work to earn full credit. No calculators allowed. If you do not have room
in the given space to answer a question, use the back of another page and indicate clearly
which work goes with which problem.

Problem | Maximum Points | Your Score

1 6
2 6
3 8
4 4
0 4
6 10
7 6
8 15
9 6
10 4
11 4
12 6
13 6
14 9
15 6

Total: 100
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1. (6 points) Find all values of x for which the Taylor series E —az" converges.
n
n=0

d
2. (6 points) Solve the differential equation d—y = 3z%y.
x



3. (8 points) Use the Maclaurin series for sin(x) to find Maclaurin series for the following
functions.

(a) sin(z?)

(b) / sin(2%) do

5 n
% converge?

4. (4 points) For what values of = does the series Z

n=0
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5. (4 points) The slope field below corresponds to which of the following differential equa-
tions? Explain your answer.
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6. (10 points) Find the following integrals.

(a) / cos z €7 dx

CoS T
(sinx)?

o [



7. (6 points) Let R be the region between the curve y = 42% + 2, and the lines x = 1 and
y = 0. Find the volume of the solid obtained by revolving R around the y-axis.

8. (15 points) Find the following integrals.

(a) / 23e” dz




9. (6 points) Complete the following.
(a) Find the derivative

(b) Find logy (%) + log,(3)-

10. (4 points) A population of bacteria is growing exponentially according to the equation
P(t) = Pye*. 1f the initial population was 1000 cells, and the population after 2 hours
was 3000 cells, then what is k7

11. (4 points) How many terms of the alternating series

v,

1-1/44+1/9-1/16+1/25-1/36+ ...+ ——— + ...
JAH1/9 = 1/16:41/5 ~1/36 4+ ¢

would you need to add up in order to approximate the infinite sum with an error less

19
than 00 -



12. (6 points) Find the following limits. Be sure to show your work.

Inn
@) %

(¢) lim ze ™.
T—00

13. (6 points) Use the trigonometric substitution z = sin®# to find
( p ) g / \/— m

(Hint: Be sure to find dx and all of the important trig ratios.)




14. (9 points) i. Determine whether each series below converges or diverges.
ii. Explain what test you used for each.
iii. If the series converges, then find the infinite sum if you can.

(a) 100 +20+ 442+ 5 +...

15. (6 points) Find the area between the curves f(z) = 2z — 2% and g(x) = x
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