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Math 604 – Practice Exam for Chapter 4

1. Determine the absolute (global) extrema of the function: 
[image: image1.wmf] on the closed interval 
[image: image2.wmf] .

2. Find a value of c that satisfies the conclusion of the Mean Value Theorem for the function 
[image: image3.wmf] on the interval 
[image: image4.wmf]
3. Definition of a point of inflection

4. Using Newton’s method to find an approximation to the positive root of 
[image: image5.wmf].  We let
[image: image6.wmf] be our first approximation to the root.  Find the next approximation 
[image: image7.wmf].

5. Use a linearization of the function 
[image: image8.wmf]  to approximate 
[image: image9.wmf].  Be sure to write out the linearization 
[image: image10.wmf] that you are using.

6. Given the derivative 
[image: image11.wmf].

a) Indicate over what region(s) is the graph of the function 
[image: image12.wmf] increasing? Decreasing?

b) Use the 1st derivative test to identify any local maximums or minimums in the graph of 
[image: image13.wmf] . 

c) Over what intervals is the function 
[image: image14.wmf] concave up?  Over what intervals is the function g concave down?

7. Find all points of inflection for the function 
[image: image15.wmf]
8. Let 
[image: image16.wmf]
a. Find local maximum and local minimum.

b. Find points of inflection.

c. Make a sketch of the function

9. The graph of 
[image: image17.wmf] is shown below.  

a) On what interval is the graph of 
[image: image18.wmf] concave down? 

b) Make a rough sketch of   the graph of  
[image: image19.wmf] given that
[image: image20.wmf]  passes through the point (-2, 5) ? 

[image: image21.wmf]
10.  The graph of the position function 
[image: image22.wmf] of a particle, for 
[image: image23.wmf], moving along a line is given below.  At approximately what times is the particle’s (a)  velocity equal to zero?  (b) acceleration positive  (c) acceleration negative.

[image: image24.wmf]
11. Show analytically that the equation 
[image: image25.wmf] has exactly one solution on the interval 
[image: image26.wmf].

12. Sketch a continuous differentiable function with the following characteristics.

i. 
[image: image27.wmf]  , 
[image: image28.wmf]  , 
[image: image29.wmf]
ii. 
[image: image30.wmf]   for  
[image: image31.wmf]
iii. 
[image: image32.wmf]   for  
[image: image33.wmf]   and   
[image: image34.wmf]
iv. 
[image: image35.wmf]  for   
[image: image36.wmf]    

v. 
[image: image37.wmf]   for   
[image: image38.wmf]
[image: image39.wmf]
13. A right triangle whose hypotenuse is 3 meters long is revolved about one of its legs to generate a right circular cone.  Find the radius, height, and volume of the largest cone that can be made this way.  (
[image: image40.wmf]) .  Be sure to :

a) draw a picture

b) label the variables

c) write the constraint

d) show the function you are optimizing  and the domain

e) show how you found your critical point

f) show how you conclude the critical point is a maximum. 

14.  What point on the curve  
[image: image41.wmf]is closest to the point (9/2, 0) ?  Be sure to : 

a) show the function you are optimizing  and the domain.

b) show how you found your critical point.

c) show how you conclude the critical point is a minimum. 

[image: image42.wmf]
15. Water drains from  a conical tank (vertex down)  at a rate of 3  
[image: image43.wmf].   The radius of the tank is 12 ft and the height of the tank is 6 ft.

a) At what rate is the water level dropping when h = 5 ft. ?

b) At what rate is the radius of the water’s surface changing then? 

Be sure to: 

i. Draw a picture

ii. Label the variables

iii. State what is given

iv. State what you are trying to find

v. Express the relationship that relates the variables

16. Find the general anti-derivatives:

a) 
[image: image44.wmf]
b) 
[image: image45.wmf]tan(5x)

c) 
[image: image46.wmf]
17. If the base b of a triangle is increasing at a rate of 3 inches per minute while its height 
[image: image47.wmf] is decreasing at a rate of 3 inches per minute,  which of the following must be true about the area A of the triangle?  (1998 #90)

a) A is always increasing

b) A is always decreasing

c) A is decreasing only when b < h

d) A is decreasing only when b > h

e) A remains constant

18.  The radius of a circle is decreasing at a constant rate of 0.1 centimeters per second.  In terms of the circumference C, what is the rate of change of the area of the circle, in square centimeters per second.

(A)  
[image: image48.wmf]    (B) 
[image: image49.wmf]     (C) 
[image: image50.wmf]   (D) 
[image: image51.wmf]   (E) 
[image: image52.wmf]
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