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Read each question very carefully. You are NOT permitted to use a calculator on any portion of 
this exam. You are not allowed to use any textbook, notes, cellphone, or laptop on either portion 
of the exam. No part of this exam may be removed from the examination room. 
 
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. 
3. Include proper units, if necessary. 
4. Give exact numerical values whenever possible. 

 
 

 
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  3b 6  

1a 4  4a 4  

1b 4  4b 1  

1c 4  4c 2  

2 6  5 6  

3a 3  Free Response 40  

   Total 100  
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Multiple Choice. There are 1-18 multiple choice questions. Each question is worth 3-4 
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 1-18. 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 points) Find all point(s) where the function shown below is discontinuous. 

 
a) 2, 1x x= - =  
b) 2x = -  
c) 1x =  
d) None 
 
 

2. (3 points) Find the slope of the curve 
10

y
x

-
= at 6x = - . 

a)
18
5

 

b)
5

18
-  

c) 
5
3

 

d)
5

18
 

 
 

3. (3 points) Given
( )( ) ( )

( )( )
1 2 3

( )
1 5

x x x
f x

x x

+ + -
=

+ -
. Find the equation for the vertical asymptote(s). 

a) 1, 2, 3x x x= - = - =  
b) 5x =  
c) 1x = -  
d) 1, 5x x= - =  
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4. (3 points) The graph of ( )f x is given below.  

 
 
Choose the answer that represents the graph of the derivative of ( )f x . 
 
a) 

 

 b) 

 

     
c) 

 

 d) 
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5. (4 points) Which one of the following functions can be extended with g(3) = 4 such that this 
point makes the function continuous? 

a) ( )
2 6 9

3
x x

g x
x
- +

=
-

 

b) ( ) 1
3

x
g x

x
-

=
-

 

c) ( )
2 9

3
x

g x
x

-
=

-
 

d) ( )
2 2 3

3
x x

g x
x
- -

=
-

 

 

6. (3 points) Find the value of 3

2

 if 2 5
x

dy
y x

dx =

= - . 

a)
2

60
x

dy
dx =

= -  

b) 
2

38
x

dy
dx =

= -  

c)
2

58
x

dy
dx =

= -  

d)
2

13
x

dy
dx =

= -  

 
 
7.  (3 points) Calculate the derivative of the function 2( ) 3 4  when 3g x x x x= - = . 

a) ( )' 3 14g =  

b) ( )' 3 5g =  

c) ( )' 3 18g =  

d) ( )' 3 2g =  

 
 
8. (4 points) Find the x-value where the graph of the function 2( ) 3 5 1f x x x= + +  has a horizontal 
tangent line. 
a) 11x = -  

b) 
5
6

x = -  

c) 1x =  
d) 0x =  
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9. (4 points) The equation of motion of a particle is 3 22 7 4 1s t t t= - + + , where s is in meters and 
t is in seconds. Find the acceleration of the particle after 1 second. 
a) -4 m/s2 
b) -2 m/s2 
c) 12 m/s2 
d) 1 m/s2 
 
10. (4 points) Find the SECOND derivative of 3 9sr e s= -  

a) 
9

'' 3
2

s s
r e= -   

b) 1 9
'' 3

4
sr se

s
-= -  

c) 
3

9
'' 3

4
sr e

s
= +   

d)
9

'' 3
2

sr e
s

= -  

 
 

11. (3 points) Find the interval(s) on which the function 
4

( ) 5
4

f x x
x

= -
+

 is continuous. 

a) ( ) ( ), 9 9,-¥ - È - ¥  

b) ( ) ( ) ( ), 4 4,0 0,-¥ - È - È ¥   

c) ( ) ( ),4 4,-¥ È ¥  

d) ( ) ( ), 4 4,-¥ - È - ¥  

 
12. (3 points) Given the graph of( )f x , find any values in the interval (-3, 6) at which the 
derivative, '( )f x , is NOT defined. 

 
a) 1, 0x x= - =  
b) 1, 0, 3x x x= - = =  
c) 1, 0, 4.5x x x= - = =  
d) 2, 3x x= =  
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13. (3 points) Given the graph of( )f x , which phrase BEST describes the function at0 2x = ? 

 
a) None of the above. 
b) Neither continuous nor differentiable 
c) Continuous but not differentiable 
d) Differentiable 
 

14. (3 points) Find the limit of the function 24

7
lim

16x x-® - -
. 

a) 0 
b)¥  
c) -¥  
d) -1 
 
 
15. (3 points) If 3( ) 2 5 5f x x x= - + , the Intermediate Value Theorem says: 

a) there does not exist a c such that ( )f c p= because p is a trigonometric value and( )f x can 

never equal a trigonometric value. 
b) there exists a c such that ( )f c p= because p is between 1 and 4. 

c) there exists a c such that ( )f c p= because ( )f x  is continuous, and (0) 5 and (1) 2f f= = . 

d) there exists a c such that ( )f c p= because ( )f x is everywhere continuous. 

 
 

16. (4 points) Given 
3 2

2

2 3
( )

2
x x x

f x
x x
+ + +

=
+

. Find the equation of the oblique asymptote. 

a) 7 3y x= +  

b) 3 2

2 3
7 3

2 3
x

y x
x x x

-
= + +

+ + +
 

c) 2 3y x= -  

d) 3 2

7 3
2 3

2 3
x

y x
x x x

+
= + -

+ + +
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17. (3 points) Choose the graph of the function ( )y f x= that satisfies the given conditions. 
 
 
 
 
 
 
 
 
 
 

a) 

 

 b)  

 
     
c)  

 

 d) 

 

The x and y intercept is at 
1

0,
8

� �-� �
� �

 

2 2

2 2

lim ( ) lim ( )

lim ( ) 0 lim ( ) lim ( )
x x

x x x

f x f x

f x f x f x

- +

- +

® ®

®±¥ ® - ® -

= -¥ = ¥

= = ¥ = -¥
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18. (4 points) Suppose u and v are differentiable functions of x. Let ( )
u

g x
v

= . Use the given 

values of the functions and their derivatives to find the value of ( )' 1g . 

(1) 3 '(1) 5 (1) 7 '(1) 3u u v v= = - = = -  

a)
44
49

-  

b)
26
49

-  

c)
5
3

 

d)
26
7

-  
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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. 
 
1. (4 points each) Find the derivative of the following functions. Simplify by combining like 
terms, reducing fractions, and removing negative exponents from your answers: 
a) ( )( )27 5ts e t t= +  

 

( )( ) ( )( )2

2

2

' 7 10 1 5 7

70 7 35 7

77 7 35

t t

t t t t

t t t

s e t t t e

te e t e te

te e t e

= + + +

= + + +

= + +
 

 
 
 
 
 
 

b) 
1

v x x
x

= +  

 
1 3
2 2

3

3 1
'

2 2
3 1
2 2

v x x

x
x

-
= -

= -
 

 
 
 
 
 

c) 2

3 7
5 4

t
y

t t
-

=
+ -

(Do not simplify.) 

 
 

( ) ( ) ( ) ( )

( )

2

22

5 4 3 3 7 2 5
'

5 4

t t t t
y

t t

+ - - - +
=

+ -
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2. (6 points) Find an equation for the tangent to the curve ( ) 2

27
2

f x
x

=
+

at the point ( )1, 9 .  

( )
( )( ) ( )

( ) ( )
( ) ( ) ( )

( )

( )

( )

2
22

2 2 22 2 2

2 0 27 2 54 54
'    OR ' 27 2 2

2 2 2

54
' 1 6

9
9 6 1  OR 6 15

x x x x
f x f x x x

x x x

f

y x y x

-+ - - -
= = = - + =

+ + +

-
= = -

- = - - = - +

 

 
 
 
 
 
 
 
3. (9 points) If a rock is thrown upward with a velocity of 12 m/s, its height (in meters) after t 
seconds is given by 212 3H t t= - .  
a) (3 points) Find the velocity of the rock after 1 second. 
 

( )
( )

12 6

1 12 6 6 m/s

v t t

v

= -

= - =
 

 
 
 
 
 
 
 
 
 
b) (6 points) What is the velocity of the rock when it hits the surface? 
 

( )

( ) ( )

20 when 12 3 0

3 4 0

3 0 or 4 0

0 or 4sec

4 12 6 4 12 24 12 m/s

H t t

t t

t t

t t

v

= - =

- =

= - =

= =

= - = - = -
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4. Given
2

3

2 if 2
( )

if 2

cx x x
f x

x cx x

� + <�
= 	

- ³�

 . 

a) (4 points) Find
2 2

lim ( ) and lim ( )
x x

f x f x
- +® ®

. (Show the appropriate function for each limit.) 

 
2

2

3

2

lim 2 4 4

lim 8 2
x

x

cx x c

x cx c

-

+

®

®

+ = +

- = -
 

 
 
 
 

 
b) (1 point) Find (2)f . 
 

( )2 8 2f c= -  

 
 
 
c) (2 point) For what value of the constant c is the function f everywhere continuous? 

 
4 4 8 2

6 4

4 2
6 3

c c

c

c

+ = -

=

= =

 

5. (6 points) Use the limit definition of the derivative to find ( )'  when ( )
5
x

f x f x = .  

 

( )

( ) ( )

0 0 0

0

5 5lim lim lim
5 5

1 1 1
lim

105 5

h h h

h

x h x
x h x x h x x h x

h h x h x h x h x

xx h x x x

® ® ®

®

+
- � �+ - + + + -

= =� �
+ + + +� �

= = =
+ + +

 


