Math 241 Final Exam, Fall 2013

Name: ID #:

Section number:

Instructor:
Question Points Score

1 20
2 23
3 z
4 8
5 13
6 8
7 7
8 25
9 8
10 7
11 5
12 5
13 10

Total: 150

Read all of the following information before starting the exam.

e Electronic devices (calculators, cell phones, computers), books, and notes are not
allowed.

e Show all work clearly. You may lose points if we cannot see how you arrived at your
solution.

e You do not have to simplify your arithmetic. But be aware that if your answer looks like
you need a calculator, you are probably doing it wrong.

e Box or otherwise clearly indicate your final answer.

e This test has 9 pages total including this cover sheet and is worth 150 points. It is your
responsibility to make sure that you have all of the pages!

Good luck!



(1) (20 points) Find the limits that exist. If the limit does not exist, write “does not exist”.
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(c) lim
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(2) (25 points) Differentiate. _
3 1)
(8) fl@) =22~ V2+

(b) y = 2z°cosx

sin &

(c) h(z) =

(d) m(t) = VIZ 1t 14

(e) k(s) = tan%(2s + 1)



(3) (7 points) Find the tangent line to the curve y = 3z + L atiap=1.
&



(5) (15 points) Let f(z) = 2% —=.
(a) List the intervals where the graph of f(z) is increasing and decreasing.

(b) Find the local maximum and minimum values of f(z).

(¢) List the intervals where the graph is concave up and concave down.

(d) Sketch the graph of the function.
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(6) (8 points) Let Y (V) be the yield of an agricultural crop as a function of the nitrogen level
N in the soil. A model that is used for this is

N
Y(N) = };Ng for N >0,

where N is measured in appropriate units. Find the nitrogen level that maximizes the yield.

(7) (7 points) A right triangle is changing shape. If the base is 3 meters and expanding at 0.2
meters per minute, and the height is 4 meters and shrinking at 0.1 meters per minute, at
what rate is the length of the hypotenuse changing?



(8) (25 points) Integrate.

(a) /(m% —secztanz)dr =

(b) / zsin(@?) do

(c) /:;gdz

2
(d) /1 (z+1D)V22+2x+2dr =




(9) (8 points) Find the area enclosed by the curves y = 2? —2 and y = = + 3.

(10) (7 points) Find the volume obtained by rotating about the z—axis the region between y = 1,
e g, e and aeesd,



(11) (5 points) (Complete the definition) A function is differentiable on the interval (0,1) if ....

(12) (5 points) Give an example of a function that is defined on the closed interval [—1,1] but
is not continuous.

(13) (10 points) True or false? (You may assume that the functions are defined on the entire
real line.)

(a)
(b)

(c) Every integrable function is continuous.

Every differentiable function is continuous.
Fvery continuous function is differentiable.
(d) Every continuous function is integrable.
(e) For any function f(z), if £(0) < 0and f(2) > 0, then f(c) = 0 for some ¢ € (0,2).



