MA 111 – Test #1 – Spring 2009
                                                          __________________________________________











Name
Do all work on the sheets supplied (on back if necessary). Make your final answers clear.
100 points total.

1.  (6 points)
We have only four data points for a function f :




x
2
5
8
11



f (x)
1.3
3.4
5.3
7.1

a. Based on this data, find the average rate of change of  f  between  x = 2  and  x = 5.


b. Based on this data, give an estimate of the instantaneous rate of change of  f at  x = 5.
2. (7 points) Identity the vertical and global asymptotes of  g(x) = -x3 / (x – 1) and make a rough sketch of g.
3.  (17 points)  

a. According to the Power Rule, what is the derivative of  f (x) = x3 + 1 ?

b. State, in symbols,  the general mathematical definition of the derivative  f ' 
of any function  f  at  x 
c. Carefully and clearly use this definition to verify your answer for the derivative of  
f (x) = x3 + 1  given in part a.

d. What is an equation of the tangent line to the curve  y = x3 + 1  at the point  (2, 9) ?

4. (20 points) Solve for the unknown, showing both the exact answer (in terms of inverse functions) and the decimal approximation (accurate to 3 significant digits).


a.  6x4 = 25




b.   6ex = 25

c.  ln(3x + 2) = 4



d.  5 sin(( t) = 4  (0 < t < 1/2)

5. (15 points) Compute formulas for the derivative functions of the functions below, using the four “rules” and “facts” we have learned so far:

a.  f (x) = 3 x6 – 4 x -1 + ( x1/3 + 7


b.  g (x) = x10 + 10 x
c. 
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6. (20 points)

a. Estimate the derivative of  the function  f (x) = 1/x  at   x = 2  by computing the average its rate of change over the short interval from  x = 2  to  x = 2 + .01 .








b. Use the Power Rule (as applied to negative powers) to compute the derivative

function  f '  of the function   f (x) = 1/x .

c. Carefully and clearly use the mathematical definition of the derivative to compute 
 f ' . Make sure your answer matches Part b. 
d.  What is  f ' (2) ? Compare with Part a.
e.   Sketch  f  on [1, 4], and discuss briefly why the derivative formula makes sense when you look at the graph of  f. (What is the sign of  f ' ? What does it approach 
as x (( ?)
7.  (5 points) Sketch the derivative function  f ' of  the pictured function  f  on the axes at right:

8. (10 points) If an $8000 initial investment earns 7% annual interest compounded 
    continuously (say daily), then the amount of money in the account at any time  t  (in years) is
    given by the function  A(t) = $8000 e0.07t .

a. How much is there after 5 full years (to the nearest dollar)?

b. How long (to the nearest tenth of a year) will it take for the account to reach $15000?

c. What is the instantaneous rate of change (in $/year) of this account 
at  t = 5 years? (Hint: The base here is the number e0.07.)

That’s it! Please write out and sign the Honor Code statement here. 
                                                                      _____________________________________
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