
MthSc 106 Long Exam 2-Version A JIT 14, UC: 3.9 – 4.3 
  
Printed Name: _______________________CUID___________________Section # _________ 
 

   1-Version A 
 

Questions 1 – 15 are multiple choice questions. Each question is worth 4 points. Enter your 
answer for each question on the scantron sheet. There is only one answer for each question. You 
will not be penalized for incorrect answers. The scantron sheet will not be returned to you so 
record your answers for the multiple choice section on this test as well as the scantron sheet. 
Only the scantron answers will be graded for the multiple choice section. 
 
In order to receive full credit for the free response portion of the exam, you must: 

1. Show legible and logical (relevant) justification which supports your final answer. 
2. Use complete and correct mathematical notation. 

 
 

 
On my honor, I have neither given nor received inappropriate or unauthorized information during 
this exam. 
 
Signature: ________________________________________________ 
 
 
 
 
 
 
 

Do not write below this line. 
 

 

Problem 
Possible 
Points 

Points 
Earned Problem 

Possible 
Points 

Points 
Earned 

Multiple Choice 60  19 10  

16 4  20 5  

17 6  21a 4  

18a 2  21b 1  

18b 2  

Free 
Response 

Total 40  

18c 2  Total 100  

18d 4     
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Multiple Choice. There are 15 multiple choice questions. Each question is worth 4 points 
and has one correct answer. The multiple choice problems will count 60% of the total 
grade. Use a number 2 pencil and bubble in the letter of your response on the scantron 
sheet for problems 1-15. For your own record, also circle your choice on your exam. Only 
the responses recorded on your scantron sheet will be graded. You are not permitted to use 
a calculator on any portion of this exam. 
 
 
1. Find the change in the volume 2V r hp=  of a right circular cylinder when the height changes 
from oh  to oh dh+  and the radius does not change. 

 a. 
dV

rdr
dh

p=  

 b. ( )22dV rh r dhp p= +  

 c. 2
dV

r
dh

p=  

 d. 2dV r dhp=  

 
 
 
2. A man is lying on the beach, flying a kite. He holds the end of the kite string at ground level, 

and estimates the angle of elevation of the kite to be 
3
p

. If the string is 450 feet long, how high is 

the kite above the ground? 
 a. 225 3 feet  

 b. 225 feet  

 c. 
900

 feet 
3

 

 d. 450 3 feet  

 
 

3. Let 23 8y x x= + . When x = 4 and 
1

10
dx=  , the value of dy is  

 a. dy = 24.8 

 b. dy = 3.2 

 c. dy = 32 

 d. dy = 19.2 
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4. Find the graph that matches the given table. 
x '( )f x  
-1 0 
1 does not exist 
3 0 

 
a.  

 

b.  

 

    
c. 

 

d.  

 
 
 

5. Find the critical numbers of the function, 2( ) 9f x x= - with domain ]( [ ), 3 3,-¥ - È ¥ . 

 a. no critical numbers 

 b. x = -3 and x = 3 

 c. x = 3 

 d. x = 0,  x = -3, and x = 3 
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6. The volume of a square pyramid is related to the length of a side of the base s and the height h 

(which are both functions of time, t) by the formula 21
3

V s h= . How is 
dV
dt

related to 
ds
dt

if h is 

constant? 

 a. 22 1
3 3

dV ds
sh s

dt dt
= +  

 b. 21
3

dV ds
s h

dt dt
=  

 c. 
2
3

dV ds
h

dt dt
=  

 d. 
2
3

dV ds
sh

dt dt
=  

 
 
7. Using the derivative ( ) ( )( )' 7 9f x x x= - - , determine the intervals on which ( )f x  is 

increasing and decreasing. 
 a. increasing ( ),9-¥  and decreasing ( )9,¥  

 b. increasing ( ),7-¥  and decreasing ( )7,¥  

 c. increasing ( ) ( ),7 9,-¥ È ¥ and decreasing ( )7,9  

 d. increasing ( )7,9 and decreasing( ) ( ),7 9,-¥ È ¥   

 

 
8. Find all possible functions with the derivative 3' 4y x x= - . 

 a. 23 4y x C= - +  

 b. 4 22y x x C= - +  

 c. 
4

22
4
x

y x C= - +  

 d. 4 24 8y x x C= - +  
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9. Find the linearization L(x) of ( ) cosf x x=  at 
2

a
p

= . 

 a. ( )
2

L x x
p

= -  

 b. ( ) 1L x =  

 c. ( )
2

L x x
p

= - +  

 d. ( ) 1
2

L x x
p

= -  

10. Solve for a in the triangle below, given A = 46� , B = 20� , c = 65. 

  
 

 a. 
65sin 46
sin 20

a =
�

�  

 b. 
65sin 20
sin114

a =
�

�  

 c. 
65sin 46
sin114

a =
�

�   

 d. 
65sin 20
sin 46

a =
�

�  

 

11.  Find the value or values of c that satisfy the equation 
( ) ( ) ( )'

f b f a
f c

b a

-
=

-
 in the 

conclusion of the Mean Value Theorem for ( ) 2 4 1,  over the interval [ 3, 2]f x x x= + + - . 

 a. c = 2 

 b. c = 
1
2

-  

 c. c = 3 

 d. c = -11 

c b 
A 

B C 
a 
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12. A trucker handed in a ticket at a toll booth showing that in 3 hours he had covered 225 miles 
on a toll road where the speed limit is 65 mph. The trucker was cited for speeding. Select the 
statement which best describes why he received the citation. 
 a. According to the Mean Value Theorem, he was traveling at 75 mph the entire toll road. 

 b. According to the Mean Value Theorem, he must have been speeding because 65 mph 

is too slow. 

 c. According to the Mean Value Theorem, if he traveled 65 mph for 3 hours, he would 

only travel 195 miles which would not be enough. 

 d. According to the Mean Value Theorem, he must have traveled 75 mph at some point, 

assuming he made no stops. 

 
 
 
 
13. Find the table that matches the given graph. 

 
a.  

 

x '( )f x  

a does not exist 
b 0 
c 1 

b. 
 
x '( )f x  

a does not exist 
b does not exist 
c -1 

    
c. x '( )f x  

a does not exist 
b 0 
c -1 

d.  x '( )f x  

a 0 
b 0 
c -1 
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14. Find the location of the absolute maximum value(s) for the function graphed below. 

 
 a. x = -5 and x = 5 

 b. x = 0 

 c. x = 4 

 d. x = 3 and x = 3 

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

 
 
 

 a. No absolute extrema. 

 b. Absolute minimum only. 

 c. Absolute maximum only. 

 d. Absolute maximum and absolute minimum. 

 

a b 
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Free Response. The Free Response questions will count 40% of the total grade. Read each 
question carefully. In order to receive full credit you must show legible and logical 
(relevant) work which supports your final answer. Give answers as exact answers. You are 
NOT permitted to use a calculator on any portion of this exam. 
 
16.  (4 points) You want a linearization, ( )L x , that will replace the function ( )f x x=  over an 

interval that includes the point 0 16.1x = . To make your subsequent work as simple as possible, 

you want to center the linearization not at 0 16.1x = , but at a nearby integer, x = a at which the 

function and its derivative are easy to evaluate. Find the linearization ( )L x . 

 

( )

( )

( )

( ) ( )

Let 16.

16 16 4

1
'

2
1

' 16
8

1
4 16

8

a

f

f x
x

f

L x x

=

= =

=

=

= + -

 

 
 
 
 
17. (6 points) Find the absolute minimum and maximum values of the 

function ( ) 3 29
1

2
f x x x= - + -   on the interval [-1, 5] and say where they occur. (Organize your 

calculations and clearly identify the maximum and minimum values.) 
 

( ) ( )
( )

2' 3 9 3 3

' 0 when 0 or 3

f x x x x x

f x x x

= - + = - -

= = =
     

x  ( )f x   

-1 9 9
( 1) 1

2 2
- - + - =  

 

0 0 0 1 1+ - = -   
3 81 25

27 1
2 2

- + - =  
Absolute max. 

5 225 27
125 1

2 2
-

- + - =  
Absolute min. 
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18. (10 points) Water is being drained from a container which has the shape of an inverted right 
circular cone. The container has a radius of 4.00 inches at the top and a height of 6.00 inches.  
 a. (2 points) Draw a picture of the situation described above. Label the radius of water r 
 and the height of the water h. Show the container radius is 4.00 inches and height is 6.00 
 inches. 
 
       
       
 
 
 
 
 
 b. (2 points) Use similar triangles to determine the relationship (or proportionality) of the 
 radius of the water to the height of the water. Solve this relationship for the radius in 
 terms of the height. 

  

4
6
2
3

r
h

r h

=

=
 

 
 

 c. (2 points) Write the volume of the cylinder,  21
3

V r hp=  in terms of h, the height of the 

 water. 
 

  
2

1 2
3 3

V h hp � �= � �
� �

 

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

 

( )

3

2

3

2

4
27

4
9

4 2 32
4  in / sec

9 5 45h

V h

dV dh
h

dt dt
dV
dt

p

p

p
p

=

=

=

- -� �= =� �
� �

 

 
 

4.00 

h 

r 
6.00 
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19. (10 points) A small balloon is released at a point 80 feet away from an observer, who is on 
level ground. The balloon goes straight up at a rate of 8 feet per second. How fast is the distance 
from the observer to the balloon increasing when the balloon is 60 feet high? 

 
Instructions: • Use h for the height of the balloon, k for the distance from the observer to the 
balloon, and t for time. 
• Draw a picture and label segments as variables and/or constants. 
• 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,( )r q , with the derivative ( ) 2' 4 secr q q= +  at the point 

, 0
4

P
p� �

� �
� �

. 

( )

( )

4 tan

4 tan 0
4 4 4

1 0

1

4 tan 1

r C

f C

C

C

r

q q q

p p p

p
p

q q q p

= + +

� � � �= + + =� � � �
� � � �

+ + =

= - -

= + - -

 

 
 
 
 
21. (5 points) For the given function ( ) 3 22 3 12f x x x x= + -  answer the following questions. 

 a. (4 points) Find the intervals on which the function is increasing and decreasing. 
 

  increasing: ( ) ( ), 2 1,-¥ - ¥  

  decreasing: ( )2, 1-  

 
 
 
 

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

( )2 2( 8) 3(4) 24

16 36 20

f - = - + +

= - + =
   

(1) 2 3 12

7

f = + -

= -
 

 
 
local max: (-2, 20)    local min: (1, -7) 

( )'f x  

-2 1 

+ + + + + + - - - - 

( )
( )
( ) ( )

( )

2

2

' 6 6 12

6 2

6 2 1

' 0 when 2 or 1

f x x x

x x

x x

f x x x

= + -

= + -

= + -

= = - =


