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AP Calculus AB/BC 
TEST: 5.1 to 5.8, Calculator OK 
 
_____ 1.  How many values of c satisfy the Mean Value Theorem for the equation ( ) ( )cosf x x x= , 

0 50x≤ ≤ ?                         
(A) 0          (B) 1          (C) 2          (D) 3          (E) 4 

 
_____ 2.  The function f is twice differentiable with f 2( ) = 1 , ′f 2( ) = 4 , and ′′f 2( ) = 3  .  What is the 

value of the approximation of f 1.9( )  using the line tangent to the graph of f at x = 2 ? 
(A) 0.4             (B) 0.6              (C) 0.7              (D) 1.3              (E) 1.4 

 

_____ 3. A rectangle has one side on the x-axis and the upper two vertices on the graph of y = e−2x
2

.  Give 
a decimal approximation for the maximum possible area for this rectangle. 

(A) 1.649           (B) 1          (C) 2.031         (D) 0.545          (E) 0.606 
 
 
_____ 4.  Let f  be the function given by f x( ) = 2xex  .  The graph of f  is concave down when  

(A) x < −2          (B) x > −2          (C) x < −1         (D) x > −1        (E) x < 0  
 
_____ 5.  The radius of a sphere is decreasing at a rate of 2 centimeters per second.  At the instant when the 

radius of the sphere is 3 centimeters, what is the rate of change, in square centimeters per second, 
of the surface area of the sphere? 

(A) −108π     (B) −72π      (C) −48π      (D) −24π        (E) −16π  
 
_____ 6.  Let f  be the function with derivative given by ′f x( ) = sin x2 +1( ) .  How many relative extrema 

does f  have on the interval 2 < x < 4 ? 
(A) One       (B) Two       (C) Three       (D) Four       (E) Five 

 
 

_____ 7. The second derivative of a function f  is 

given by ′′f x( ) = x x − a( ) x − b( )2 .  The 
graph of ′′f  is shown at right.  For what 
values of x  does the graph of f have a point 
of inflection?  

 
(A) 0 and a only      (B) 0 and m only      

(C) j and b only     (D) 0, a , and b     (E) j , b , and k    
 
_____ 8.  If ( ) 23f x x x= + , 2x = , and 0.002dx = , find dy . 

(A) 0.02          (B) 0.026          (C) 0.028          (D) 0.014          (E) 0.26 
 


















































































Part II: Free Response. Do all work below the line.  Label each part.  Notation, Notation, Notation. 
 
10. (1984-AB5)  The volume V of a cone is increasing at the rate of 28π  cubic inches per second.  At the 

instant when the radius r on the cone is 3 inches, its volume is 12π cubic inches, and the radius is 

increasing at 1
2

 inches per second. 

(a) At the instant when the radius of the cone is 3 inches, what is the rate of change of the area of the base? 
(b) At the instant when the radius of the cone is 3 inches, what is the rate of change of its height h? 
(c) At the instant when the radius of the cone is 3 inches, what is the instantaneous rate of change of the 

area of its base with respect to its height h? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

 
 
 


