Math 241 Name:
Fall 2015 Section Number:

Final Exam Instructor:
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Read all of the following information before starting the exam.

o Electronic devices (calculators, cell phones, computers), books, and notes are not al-
lowed.

o Please ask if anything seems confusing or ambiguous.

e You must show all your work and make clear what your final solution is (e.g. by drawing
a2 box around it).

e This test has 14 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. Compute the following limits, If the limit does not exist, state so. If the limit is either
positive or negative infinity, say which.
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2. Consider the limit _ 0

'9pea .
(a) (5 points) Find the limit. Neyve ‘l’lr)r my H:i FI)/? Wj
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(b) (4 points) This limit represents the derivative of some function f(z) at some number
a. Find f(z) and a
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3. (6 points) Find all numbers a such that the function

f(z) = {2:::3 fz<a

42?2 fzx>a

is continuous. Please circle your answer.
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4. Differentiate the following functions. Do not simplify your answers.
(a) (6 points)
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(b) (6 points)
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5. (10 points) Find an equation of the tangent line to the graph of the function
f(z)=zcosz at z = /2,
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6. (8 points) Consider the curve

z° 4 siny = zy.

Find the z-coordinate of a point where the curve has a horizontal tangent line,
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7. (12 points) Find maximum and minimum values of the function

1) = e

on the interval 0 < z < 2.
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8. (8 points) Two straight streets meet at right angles. Person A is walking on one of the
streets towards the East at 2 miles per hour, and person B is walking on the other street
towards the South at 1 mile per hour; both are walking towards the intersection. When
A is 3 miles from the intersection and B is 4 miles from the intersection, at what speed
does the distance between A and B shrink?
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A = =
—-—>

= X 1) iy dy (0 I ~
. 22 2= 2x % t YT V £=-2

9. (6 points) Use linear approximation to estimate the number (.95)°.

_‘['O s a nice value.

Use £(x)= X'© at basepont a=1. > HD=I
£0x)= [0XT = £/c)=10.
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10. The graph of a function f is given below.

Set
=f3m&
0

Note that the graph of the function [ is given directly below. All the ques-
tions below are about the function g, NOT f.

1 y = f(z)

o —
() (2 points) Find g(0). = S’ -F(-t')cb(' =0 S’S JKJ(\SK’
o L
o~
Lok
(b) (2 points) Find g(3). = f —F(‘t)cu' 1+ 2 1

/* T
J%ﬂﬂﬂ' KZQ&Hk

(c) (2 points) Is the function g differentiable on (-1, 3)?
Please choose and circle the correct option:

no
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(d) (2 points) Indicate all critical numbers for the function g on the interval (-1, 3).

g/(0)= oo dso g/()=0 whey x=2,

(e) (2 points) For which value of z does the function g(z) take its maximum value on
the interval [—1, 3]?

Ll ot g’(ii) , ?__.,\ Max S(X)
1M denivatine J‘iajram X = 2 3 at x=2

(f) (2 points) What is the maximum value of the function g(z) on the interval [-1,3]?

9(2) = st = 1+4 = %

2

(g) (2 points) What is the minimum value of the function g(z) on the interval [—1, 3]?
87 E)('l'rw\/alu.(ﬂ\ww} rthmlilﬂead' X == Zfor 3. 3'-/
-1 (o] =,
a-1)= [ feodt= —§ fwdt = -2 3""-’) ~ g
(h) (2 points) Indicate the intervals where the function g is concave up. 3 (3 = 1.
1 o - 1< XL O

9”()021&’()():30 B in ]
U R 1ex<2

So 3"0>0 for —j<x<o0.
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11. (9 points) Find the maximum area of a rectangle which has two vertices on the -axis,
and another two vertices on the parabola y = 27 — 22 above z-axis.
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12. Evaluate the integrals
(a) (6 points)

/2" b+ cosw dx
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(c) (8 points) Try su ID
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13. (4 points) Set up (do not compute) an integral for the area of the region bounded by

the curves
y=sinz, y=sinzcoss

between z =0 and = = 7.

N
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o
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14. (9 points) The region inside the first quadrant (z > 0, y > 0) bounded by

y=4z", 2=0, y=4

ated around the y-axis. Find the volume. g9 - y /ﬁ
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