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MA 111 – Test #2 – Spring 2009
Show your work (on back if necessary).  Make your final answers clear. 100 points total.

1. (12 points) Suppose an initial sample of 500 grams of radium decays exponentially and continuously, and suppose that after 3 years, 450 grams remain.
a. Write a formula for the amount  A (in grams) of radium remaining after  t  years.


(Note: Since the half-life is not given, it’s easiest to use e as the base.)
      b.   How much radium remains after 10 years?
b. At what rate (in grams/year) is the radium decaying at time  t = 10 years?
2. (18 points) Find the exact instantaneous rate of change of the given function at the given point.

a. f (x) = (x2 - 3) / (4x + 1)  at  x = 2 




b.  g(x) = ln(4x3 + 1)  at  x = 2

c. h(t) =  cos 2(2t)  at  t = (/8

3. (18 points) Consider the function  f (x) = x  +  4/x , restricted to the domain of all positive numbers.

a. Find the x and  y coordinates of any critical points of  f  on this domain.

b. Does  f  have any inflection points on this domain? If so, where? If not, why not? 
c. Sketch  f  for  x > 0, showing 
the critical point(s), increasing 
and decreasing intervals, 
and concavities correctly.

d. What are the global maximum and minimum values of  f  on the interval [1, 3] ? Label them clearly on your plot above.

4.  (10  points) A helium balloon is being inflated at a constant rate of  6 cubic inches per second.

a. Give a formula which shows how the rate of change of the volume of the balloon is related to the rate of change of the radius as time passes.

b. How fast is the radius changing at the moment it is 3 inches?

5. (12 point) a. Find the equation of the implicit derivative  y (
 for the curve  y2 + xy - 2y + 3x = 10 (which is pictured at right).

b.  Find the equation of the tangent line to this curve at the point (2, -2) and sketch in this line on the graph above. Check that your equation fits with the picture.

6.  (12 points) I have a big horse, a small horse and a pony 
     for which I wish to build a rectangular holding area 
     so that each animal is fenced off from the others, as 

     pictured at right. I want the overall area to be 3200 sq. ft.

a. What overall dimensions will allow me to use the least amount of fencing?

b. What is this minimal amount of fencing?
c. In some way, justify that what you have found is indeed a minimum.

7. (13 points) a. Find the most general antiderivative F(x):


i.  f(x) = x3 + 4 x1/3 – 5 x -3 

ii.   f(x) = 3 / x  +  2 /(1 + x2)


iii.   f(x) = cos(2 x)

    b. Find the specific function  g(x) whose rate of change is  g ' (x) = 4 + sec 2 (x) and 
        which satisfies  g (( / 4) = 1.

8. (5 points) Use implicit differentiation to prove that if  y = ln(x) (so that e y = x), 
    then  y ' = 1 / x .
Please write out and sign the HONOR STATEMENT: 
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