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Questions 1 — 15 are multiple choice questionshigaestion is worth 4 points. Enter your
answer for each question on the scantron sheeteThenly one answer for each question. You
will not be penalized for incorrect answers. Thandon sheet will not be returned to you so
record your answers for the multiple choice sectinrihis test as well as the scantron sheet.
Only the scantron answers will be graded for thétipia choice section.

In order to receive full credit for the free resperportion of the exam, you must:
1. Show legible and logical (relevant) justificatiomish supports your final answer.
2. Use complete and correct mathematical notation.

On my honor, | have neither given nor received pmapriate or unauthorized information during
this exam.

Signature:

Do not write below this line.

Possible Points Possible| Points
Problem Points Earned Problem Points Earned
Multiple Choice 60 19 10
16 4 20 5
17 6 2l1a 4
18a 2 21b 1
Free
Response
18b 2 Total 40
18c 2 Total 100
18d 4
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Multiple Choice. There are 15 multiple choice questions. Each questi is worth 4 points
and has one correct answer. The multiple choice pbéems will count 60% of the total
grade. Use a number 2 penciénd bubble in the letter of your response on thecantron
sheet for problems 1-15. For your own record, alsoircle your choice on your exam. Only
the responses recorded on your scantron sheet wile graded. You are not permitted to use
a calculator on any portion of this exam.

1. Find the change in the volunve= pr*h of a right circular cylinder when the height chasg
from h, to h, + dh and the radius does not change.

a av = prdr
" dh

b.dV =(2prh+pr?)dh

dv
c.—=2pr
ah ¥

(cDjV =pridh

2. A man is lying on the beach, flying a kite. H#ds the end of the kite string at ground level,
and estimates the angle of elevation of the kiﬂeet%. If the string is 450 feet long, how high is

the kite above the ground?

@ 225/ 3 feet

b. 225 feet

C. @ feet

J3
d. 450V 3 feet

3. Let y=3x* +8x. Whenx = 4 anddx=%) , the value otly is
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4. Find the graph that matches the given table.

X f'(X)

-1 0

1 | does not exist

3 0

T b.

[T S TN N T -
1 1 1 1
T T T T

/N

L el \j//g\éx 654320 123456zx

C. 1y d. 'y

i

-6 543 2 =11 L 3 3 4 5 6%

L= O ' R N R
S oLh o W ba e

-k W s Ln Oy
1 1 1 1 1 1
T T T T T

2 3 4 5 6%

Sl bbb M
1 1 1 1
L L L L

5. Find the critical numbers of the functiofi(x) =+ x? - 9 with domain(-¥ - F [® ).
a. no critical numbers

®x=-3andx=3

c.x=3
d.x=0,x=-3,andx=3
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6. The volume of a square pyramid is related tdehgth of a side of the basand the height
(which are both functions of tim®, by the formulaV =152 h. How isd—v related tod—S if his

constant?

7. Using thederivative f'(x) =(7- x)(9 X), determine the intervals on which(x) is
increasing and decreasing.
a. increasing-¥ ,9) and decreasin{,¥ )

b. increasing-¥ ,7) and decreasin{7,¥ )
(©increasind-¥ ,7F (% )and decreasing7,9)

d. increasing7,9) and decreasin(g¥ ,7E (% )

8. Find all possible functions with the derivatiye= x® - 4x.
a.y=3x-4C

b.y=x'-2x+ C

©v=%
y="- 2X+ C

d.y=4x'-8x+ C
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9. Find the linearizatioh(x) of f(x)=cosx ata=

L
2

a= 65sin 46
sin 20

a= 65sin 20
sin114

@a - 65sin 46
sinl14
a= 65sin 20

sin 46

f(b)- f(a
11. Find the value or values ofhat satisfy the equatioa% = f'(c) in the

conclusion of the Mean Value Theorem fb(x) =X’ +4x+1, over the interval -[ 3, ..
a.c=2

®--

c.c=3
d.c=-11

NP
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12. A trucker handed in a ticket at a toll bootbwing that in 3 hours he had covered 225 miles
on a toll road where the speed limit is 65 mph. rbeker was cited for speeding. Select the
statement whicbestdescribes why he received the citation.

a. According to the Mean Value Theorem, he wasgetinag at 75 mph the entire toll road.

b. According to the Mean Value Theorem, he muselzeen speeding because 65 mph
is too slow.
c. According to the Mean Value Theorem, if he ¢édlad 65 mph for 3 hours, he would
only travel 195 miles which would not be enough.
@According to the Mean Value Theorem, he museheaveled 75 mph at some point,

assuming he made no stops.

13. Find the table that matches the given graph.

¥

a. x| f(x) b. X | f(x)
a | does not exist a | does not exist
b |0 b | does not exist
c |1 c |-1
© x|fw d x| f
a | does not exist a|o
b |0 b |0
c | -1 c | -1
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14. Find the location of the absolute maximum v@uéor the function graphed below.

2
\ 4
g T :

a.x=-5andx=5

@x=0

c.x=4
d.x=3andx=3

15. Determine from the graph below whether the fionchas any absolute extreme values on the
interval [a, b].

a. No absolute extrema.
b. Absolute minimum only.
@Absolute maximum only.

d. Absolute maximum and absolute minimum.
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Free Response. The Free Response questions will sbd0% of the total grade. Read each
guestion carefully. In order to receive full credityou must show legible and logical
(relevant) work which supports your final answer. Gve answers as exact answers. You are
NOT permitted to use a calculator on any portion othis exam.

16. (4 points) You want a linearizatioh(x), that will replace the functiorf (x) =+/x over an
interval that includes the poing, =16.1. To make your subsequent work as simple as pessibl
you want to center the linearization nobgt=16.1, but at a nearby integed= a at which the
function and its derivative are easy to evaluaiied fhe IinearizatiorL(x) :

Leta=16.

f (16) =+16= 4

17. (6 points) Find the absolute minimum and maxmualues of the
functionf (x) = - x*+ g X~ 1 on the interval [-1, 5] and say where they oc¢@rganize your
calculations and clearly identify the maximum andimum values.)

f'(x)=-3%+ 9x=- 3 x 3
f'(x) =0 whenx= 0 ox= 3

X | f(x)
-1 9 9
S =g =
¢ 1r 5 5
0 0+0-1=-1
3 o074 8_1_ N § Absolute max.
2 2
5 125 2_;5 : 727 Absolute min.
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18. (10 points) Water is being drained from a cimeiawhich has the shape of an inverted right

circular cone. The container has a radius of 41@@es at the top and a height of 6.00 inches.
a. (2 points) Draw a picture of the situation dissxl above. Label the radius of water
and the height of the watkr Show the container radius is 4.00 inches andhhésgs.00
inches.

———
/

b. (2 points) Use similar triangles to determine telationship (or proportionality) of the
radius of the water to the height of the watelv&this relationship for the radius in
terms of the height.

r

o

6.0C

olh

r=—h

wilnN

c. (2 points) Write the volume of the cylindey, =%pr2h in terms ofh, the height of the

water.

2

1 2
V==p —h h
3'0 3

d. (4 points) At the instant when the water in¢batainer is 2.00 inches deep, the height
of the water is falling at a rate of 0.4 = 2/5e¢. Find the rate at which water is being
drained from the container. (Note: the heighthef water is falling.)

4
V=—pk

27'0
av_4, . dn
d 9 dt
d_V :ﬂp( ) __2 = 3P in® /sec
dt|_, 9 5 45
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19. (10 points) A small balloon is released at a{p80 feet away from an observer, who is on
level ground. The balloon goes straight up at @ 08 feet per second. How fast is the distance
from the observer to the balloon increasing whenbihlloon is 60 feet high?

Instructions: « Useh for the height of the ballookk,for the distance from the observer to the
balloon, and for time.

 Draw a picture and label segments as variabléféaconstants.

* Include units in your picture.

* Identify known rates.

 Write an equation relating the variables.

» Answer the question showing all units.
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20. (5 points) Find the function(q) , with the derivativer '(g) = 4+seé g at the point

pP o
4

r(g)=4g+tang+C

2 =4 P sl +c=0
4 4 4

p+1+C =0
C=-p-1
r(g)=4g+tang- p- 1

21. (5 points) For the given functioh(x) =2x +3X - 12x answer the following questions.
a. (4 points) Find the intervals on which the fimre is increasing and decreasing.

f'(x) =6 +6x- 12 increasing(-¥ - 2) (% )
- 6(x2 +X- 2) decreasing(- 2, 1)
=6(x+2)(x- 1

f'(x) =0 whenx="- 2 o=

v

b. (1 point) Identify the function’s local extreraalues, if any. Give their value and
where they occur.

f(-2)= 2¢ 8 3(4y 2¢ f(l)=2+3- 12
=-16+ 36= 20 =-7
local max: (-2, 20) local min: (1, -7)
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