Math 251: Calculus

Fall 2004

Exam 2

1a. [5pts] Suppose f(x) is a differentiable function.  

State the definition (in terms of limits) of  f ‘(x).

1b. [5pts] Use the definition of the derivative to compute f ‘(x) if   f(x) = ((5x).

2. Electric current is flowing down a wire.  The current  I  in amperes at time  t  in seconds is given by a function I(t).

2a. [4pts] Describe, in your own words, the physical meaning of the equation 

I (120) = 0.5.

2b. [4pts] Describe, in your own words, the physical meaning of the equation 

I ‘(120) = 0.04.

2c. [4pts] What units should be attached to the number “120” in part (b) above?  What units should be attached to the number “0.04”?

3. [6pts] The graph on the left is of a function   f(x).  Use it to sketch the graph of    f ‘(x)

using the axes on the right.
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4. Suppose the position of an object is given by the equation   s(t) = 4t + 8cos(5t).

were s is distance in meters and t is time in seconds.  Answer the two questions below:

4a. [5pts] Is the object moving in the positive or negative direction at time t = (/30.

4b. [5pts] What is the fastest speed this object will go, and when does it first go that fast?

5. [8pts]  What is the equation of the tangent line to the curve    x2 + xy + y2  =  7

at the point (1,2)?
6. [8pts] A 10 foot tall ladder is placed against a wall.  The base of the ladder begins sliding away from the wall at 1 foot per second while the top of the ladder slides down the wall.  When the base is exactly 8 feet from the wall, how fast is the top of the ladder sliding down?

7. [6pts] Suppose f(x) and g(x) are differentiable functions such that f(g(x)) = x.

Suppose f ((x) =  f (x).

Show that g((x) = 1/x.

[Hint:  What can you do to the equation   f(g(x)) = x  to get information relating 

to f ( and g( ]?
