
Derivative Applications I Test 
 
1. If , then  has a point of inflection at: 
 
a)   b)   c)  
 

d)   e) Nowhere 
 
 
              
 

2. Given the functions  and  that are both continuous and 
differentiable, and that they have values given on the table below.  

 

x     

2 0 -2 8 0 

4 8 0  0 3 

8 0 -12 0 4 
 
Then at ,  has a: 
 
a) Relative Maximum  b) Relative Minimum 
 
c) Point of Inflection   d) Zero 
 
e) None of these 
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3. Given the following function, with x > 0, on which interval is the function 
decreasing?  

 

a)    

b)  

c)   

d)   

e)   

              
 
 
4. If  which of the following is true about ? 
 
a) f has a point of inflection at x = 3 and a local minimum at x = 9. 
b) f has a local maximum at x = 3 and a local minimum at x = 9. 
c) f has a local minimum at x = 3 and a local maximum at x = 9. 
d) f has a local minimum at x = 3 and a point of inflection at x = 9. 
e) f has a point of inflection at x = 3 and a local maximum at x = 9. 
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5. Suppose the function  has the graph shown below.  Which of the 
following could be the graph of ? 
 

 
 
A)     B)     C) 

     
 

D)      E) 
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6. The graph of the derivative of f is shown below. Which of the following 
must be true? 

 
a) f is concave down on [0, 12]. 
b) f is increasing on [-6, 6]. 
c) f has a local maximum at x = 0. 
d) f has a local minimum at x = -6. 
e) f has a point of inflection at x = 12. 
              
 
7. The sum of two positive integers x and y is 150. Find the value of x that 
minimizes  

 
a)   
b)   
c)   
d)   
e)   
              

8. The function f is defined as  for  

 
Which of the following is false? 
a) f is concave up for x > 7. 
b) f is decreasing on [4, 7]. 
c) f has a local maximum at x = 4. 
d) f has a horizontal asymptote at y = 1. 
e) f has a vertical asymptote at x = 7. 
              

P = x3 −150xy

x = 25
x = 75
x = 50
x =125
x =100

f x( ) = x − 4( )2
x − 7

x ≠ 7



 

  
 
9. The graph of the function  is shown above.  At which point on the 
graph of  is  and ? 
 
a)  A b)  B c)  C d)  D e)  E 
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10. The graph of the second derivative of  is shown below.  
 

 
Which of the following statements are true about ? 
 

I. The graph of  has a point of inflection at . 
II. The graph of  is concave down on  
III. If , then  is increasing at .  

 
a) I only  b) II only  c) III only 
 
 d) I and II only  e) I, II and III  
              
 
 
11. Which of the following statements is true about the function  if its 

derivative is defined by  for . 
I.  The graph of  is increasing at . 
II.  The graph of  has a local maximum at . 
III.  The graph of  has a point of inflection at . 
 
a) I, II and III  b) II and III only  c) I and III only 
 

d) I and II only   e) I only 
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12. The table below gives values of the derivative of a function .   
 

 0.998 0.999 1.000 1.001 1.002 
 0.980 0.995 1.000 0.995 0.980 

 
Based on this information, it appears that in the interval covered in the table,  
a)  f  is increasing and concave up everywhere. 
b)  f  is increasing and concave down everywhere. 
c)  f  has a point of inflection. 
d)  f  is decreasing and concave up everywhere. 
e)  f  is decreasing and concave down everywhere. 
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Free Response: 
 
1. is a continuous function with the following information: 
 
        

 Positive DNE Positive DNE Positive 0 Positive 
 Positive DNE Positive DNE Negative 0 Positive 

 
a) What is/are the x-coordinates of the relative extremes of ?  Justify your 
answer.   
 
 
 
 
b) What is/are the x-coordinates of the points of inflection of ?  Justify 
your answer.   
 
 
 
 
c)  What is happening at ?  Justify your answer. 
 
 
 
 
d)  Sketch the graph of  
 
 
 
  

y = f x( )
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2. Let p, q, and r be positive constants with q < r, such that 

 
for .  Show that f has a minimum value on 

 at the value of  where . 
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3. The graph above is  on .  
 
a)  Identify the x-value(s) of the relative maximums of ?  Justify your 
answer. 
 
 
 
 
 
 
b)  Identify the x-value(s) of the points of inflection of ?  Justify your 
answer. 
 
 
 
 
 
 
 
c)  On what interval(s) is f  deceasing and concave up?   Justify your answer. 
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