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Questions 1 – 18 are multiple choice questions. Each question is worth 2 – 3 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 48  3 6  

1a 3  4 4  

1b 2  5 5  

1c 3  6 4  

1d 2  7 4  

1e 2  8 2  

2a 3  9 4  
 

2b 5  10 1  

2c 2  

Free 
Response 

Total 52  

   Total 100  
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Multiple Choice. There are 18 multiple choice questions. Each question is worth 2 – 3 
points and has one correct answer. The multiple choice problems will count 48% of the 
total grade. Use a number 2 pencil and bubble in the letter of your response on the 
scantron sheet for problems 1 – 18. 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. (3 pts) Use l’Hopital’s Rule to evaluate the limit 
2

7

49
lim

7x

x
x®-

-
+

. 

 a. 7 

 b. -7 

 c. 14 

 d. -14 

 
 

2. (3 pts) Evaluate 28
7
t

t dt� �+� �
� ��  

 a. 38
3

t t C+ +  

 b. 
1

16
7

t C+ +  

 c. 3 22
24

7
t t C+ +  

 d. 
2

38
3 14

t
t C+ +  

 

 

3. (3 pts) On what interval is the graph of ( ) 1
f x x

x
= + concave up? 

 a. ( ), 0-¥  

 b. ( )0, ¥  

 c. ( )1, 0-  

 d. ( )1, ¥  
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4. (3 pts) Using the second derivative, ( ) ( )( )2
'' 1 2f x x x x= + - , determine where the inflection 

points of ( )f x  occur. 

 a. 1 and 0x x= - =  

 b. 1, 0,  and 2x x x= - = =  

 c. 1 and 2x x= - =  

 d. 1x = -  

 
5. (3 pts) A farmer has 20 ft of fencing and wants to fence off a rectangular field that borders a 
straight river as shown in the figure. He needs no fencing along the river. What is the largest area 
of a field he can enclose? 

  
 a. 75 ft2 

 b. 100 ft2 

 c. 50 ft2 

 d. 25 ft2 

 
 
6. (3 pts) What is the largest possible area for a circular sector whose perimeter ( 2P r s= + ) is 
12 m? 
 
 
 
 
 
 
 
 
 a. 3 m2 

 b. 18 m2 

 c. 9 m2 

 d. 12 m2 

y 

x x 

river 

r 

r 

s 
Area: 

  
A =

1
2

rs  
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7. (3 pts) For the expression ( ) ( )3 2' 4f x x x= - , choose the sketch below which best depicts the 

general shape of the graph of ( )y f x= . 

 
 

a. 

 

 b. 

 
     

c. 

 

 d.  

 
 
 

8. (3 pts) Solve the initial value problem cos sin , 10
2

ds
t t s

dt
p� �= - =� �

� �
. 

 a. sin cos 11s t t= + +  

 b. sin cos 9s t t= - +  

 c. sin cos 9s t t= + +  

 d. 2sin 8s t= +  
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9. (3 pts) Find the general antiderivative of the function ( ) 5 5f x x= + . 

 a. ( )
3
210

5
3

F x x x C= + +  

 b. ( )
3
25 5F x x x C= + +  

 c. ( )
3
25 5F x x C= + +  

 d. ( )
3
210

5
3

F x x C= + +  

 

 

10. (3 pts) Which of the graphs shows the solution of the given initial value problem, 

6 , 6 when 1
dy

x y x
dx

= - = - = ? 

 
a.  

 

 b. 

 
     
c. 

 

 d. 
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11. (3 pts) Using the following properties of a twice-differentiable function ( )y f x= , select a 

possible graph of f. (“+” means strictly positive, and “ – ” means strictly negative.) 
 
  
 

x  x < –2 x = –2 –2 < x < 0 0 0 < x < 2 2 x > 2 

( )''f x  + + + 0 – – – 
 
 
 

a. 

 

 b. 

 

     

c. 

 

 d.  

 

 
 
 
 



MthSc 106 Long Exam 3-Version A UC: 4.4 – 4.8 
  
Printed Name: _______________________CUID___________________Section # _________ 
 

Version A - 7 
 

The accompanying figure shows a portion of the graph of a function that is twice-differentiable 
at all x except at point f.  (Use the figure to answer questions 12 – 17). 

 
 
 
12. (2 pts) At point a, classify 'y . 
 a. positive 

 b. negative 

 c. zero 

 d. undefined 

 
13. (2 pts) At point b, classify 'y . 
 a. positive 

 b. negative 

 c. zero 

 d. undefined 
 
 
14. (2 pts) At point c, classify 'y . 
 a. positive 

 b. negative 

 c. zero 

 d. undefined 
 

15. (2 pts) At point d, classify ''y . 
 a. positive 

 b. negative 

 c. zero 

 d. undefined 

 
16. (2 pts) At point e, classify ''y . 
 a. positive 

 b. negative 

 c. zero 

 d. undefined 
 
 
17. (2 pts) At point f, classify ''y . 
 a. positive 

 b. negative 

 c. zero 

 d. undefined 

 

a 
b 

c 

d 

e 

f 
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18.  (3 pts) Use l’Hopital’s Rule to evaluate the limit 
( )

20

cos 5 1
lim
x

x

x®

-
. 

 a. 
25
2

 

 b. 
25
2

-  

 c. 0 

 d. 
5
2
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Free Response. The Free Response questions will count 52% 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. 
 
1. (12 pts) Consider ( ) 3 26 9 1f x x x x= - + + . 

 a. (3 pts) Identify the intervals on which f is increasing and decreasing. 

  
( ) ( ) ( )( )
( )

2 2' 3 12 9 3 4 3 3 3 1

' 0 when 1 or 3

f x x x x x x x

f x x x

= - + = - + = - -

= = =
 

 
 
   
 
 
 
  Increasing: )( )(,1  and 3,-¥ ¥  

  Decreasing: ( )1, 3  

 
 b. (2 pts) State the coordinates (x- and y- values) of any local extrema, identifying each as 
a local maximum or local minimum. If the function has no local extreme values, say so. 
 
 

 Local Max: (1, 5) 
 Local Min: (3, 1)  

 
 
 
 c. (3 pts) Identify the intervals on which f is concave up and concave down. 
 

  
( ) ( )
( )

'' 6 12 6 2

'' 0 when 2

f x x x

f x x

= - = -

= =
 

 
 
   
  Concave up: ( )2, ¥  

  Concave down: ( ), 2-¥  

 
 
 

x y 
1 1-6+9+1 = 5 
3 27-54+27+1=1 

1 3 

( )'f x  –  –  –  –  –  –   +  +  +  +   +  +  +  +   

2 

( )''f x  –  –  –  –  –  –   +  +  +  +   
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 d. (2 pts) State the coordinates (x- and y- values) of any inflection points. If the function 
has no inflection points, say so. 
   
  Inflection Point: (2, 3) 
 
 
 
 
 
 
 
 e. (2 pts) Sketch the graph of ( )y f x=  using the information obtained in parts a – d. 

(The only x-intercept of f is approximately (-0.1, 0), and the only y-intercept of f is (0, 1)). 

 
 
 
 
 
 
 

x y 
2 8-24+18+1=3 
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2. (10 points) You are planning to close off a corner of an already fenced rectangular field with 
one piece of fencing 6 yards long creating a triangle as shown in the figure. Assume that the field 
can accommodate any size triangle you might construct with the fence. Find the base and the 
height of the triangle with the largest area.  
Instructions:  
   
  • Use A for the area of the triangle enclosed by the fence, b for the base of the  

  triangle, and h for the height of the triangle as show in the figure. 

  • The area A of a triangle is: 
  
A =

1
2

bh , where b is the base and h is the height. 

 
 
 

 a. (3 pts.) State the function to be optimized in terms of one variable. Include the 
domain. 

 

 

2 2

2

Constraint: 36

1
Optimization equation: 36 , 0 6  (or 0 6)

2

h b

A b b b b

+ =

= - £ £ < <
 

  
 b. (5 pts.) Find and verify the location of the maximum. 
 

 

( ) ( ) ( )1/ 2 1/22 2

2 2

2

2 2 2

2 2

2

1 1 1
' 36 2 36

2 2 2

36
22 36

36 36 2

2 36 2 36

' 0 when 36 2  or 3 2.

'  undefined when 6.

A b b b b

b b

b

b b b

b b

A b b

A b

-
= - - + -

- -
= +

-

- + - -
= =

- -

= = =

=

 

 
 
 
 
 
 c. (2 pts.) Give the base and the height of the triangle with the largest area. Be sure to 
 include units. 

 The base is 3 2yards, and the height is 3 2yards. 

 

b h A 
0 6 0 

3 2  3 2  9 
6 0 0 

b 

h 6  
yds 

'( )A b  + + + + – – – – 

3 2  
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3. (6 pts) Solve the initial value problem ( ) ( ) ( )'' 2 3sin , ' 0 0, 0
2

tf t e t f f
p

= + = =  

 

( )
( )

( )

0

' 2 3cos

' 0 2 3cos0 0

2 3 0

1 0

1

' 2 3cos 1

t

t

f t e t C

f e C

C

C

C

f t e t

= - +

= - + =

- + =

- + =

=

= - +

   

( )

( )

( )

0

2 3sin

0 2 3sin 0 0
2

2
2

2
2

2 3sin 2
2

t

t

f t e t t C

f e C

C

C

f t e t t

p

p

p

p

= - + +

= - + + =

+ =

= -

= - + + -

 

 
 
 
 
 
Questions 4 – 6. Evaluate the following limits using l’Hopital’s Rule. Indicate the use of 
l’Hopital’s Rule with notation or phrasing. 

4. (4 pts) 
3

0
lim

ln(cos )x

x
x®

 

 
 

 
2

20 0

3 6 0
lim lim 0

tan sec 1x x

x x
x x® ®

= = = =  

 
 
 
 

5. (5 pts) ( )1/

0
lim 1 2

x

x
x

®
-  

 

( ) ( )

( )

0

1/

0 0

lim lnln 2
20 0

1
Let 1 2 , then ln ln 1 2

ln 1 2 2 2
lim lim 2

1 2 1
1

Thus, lim lim x

x

x x

yy

x x

y x y x
x

x

x x

y e e e
e

®

® ®

-

® ®

= - = -

- - -
= = = -

-

= = = =

 

 
 
 
 

LH LH 

LH 
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6. (4 pts) lim x

x
xe-

®¥
 

1
lim lim 0x xx x

x
e e®¥ ®¥

= = =  

 
 

7. (4 pts) Find the general antiderivative of( )
2
3

x

f x e
-

= . 

 

( )
2
33

2

x
F x e C

--
= +  

 
 
Questions 8 – 9. Evaluate the given indefinite integrals. 

8. (2 pts) 
3

5
dx

x�  

3 3
ln

5 5
dx

x C
x

= = +�  

 
 

9. (4 pts) ( )sin cot csc dq q q q+�  

 

( )cos 1
sin cos 1 sin

sin sin
d d C

q
q q q q q q

q q
� �= + = + = + +� �
� �� �  

 
 
 
10. (1 pt) Check to make sure your Scantron form meets the following criteria. If the items are 
checked, but your Scantron does NOT have all of the information below, one point will be 
subtracted from your exam total. 
My scantron:  

�  is bubbled with firm marks so that the form can be machine read; 

�  has 19 bubbled in answers; 

�  has MthSc 106L and my Section number written at the top; 

�  has my Instructor’s name written at the top; 

�  has Test No. 3 written at the top; 

�  has Test Version A both written at the top and bubbled in below my CUID; 

�  and shows my correct CUID both written and bubbled in. 

 

LH 


