Math 251: Calculus

Fall 2003

Exam 2

1a. [4pts] Suppose f(x) is a differentiable function.  

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

1b. [4pts] Use the definition of the derivative to compute f ‘(x) if   f(x) = 3/x.

2. Suppose the position of an object is given by the equation   s(t) = 4 cos(3t) + 2 sin(3t),

2a. [2pts] Determine the position of the object at time t = (.

2b. [3pts] Determine the velocity of the object at time t = (.

2c. [3pts] Determine the acceleration of the object at time t = (.

3. Sunlight is shining down on a pond.  The intensity of light below the surface drops off rapidly as a function of depth according to a function I(d) where I is the intensity in units of lux and d is distance in units of meters.

3a. [4pts] Describe, in your own words, the physical meaning of the equation 

I ’(5) = –0.2.

3b. [2pts] What units should be attached to the number “–0.2” in the equation above?

4. [6pts] Consider the function 
	
	{
	x – 1                        if x < –1 

	f(x) =
	
	x2 – x – 4                 if –1 ( x ( 1

	
	
	x + 5                        if x > 1


At what points is the function differentiable?  Where it is differentiable determine f ‘(x).

5. [6pts] Below is the graph of a function f(x).  Use it to sketch the graph of    f ‘(x).

[2006 NOTE: Graph no longer exists]
6. [8pts] Gravel is being dumped from a conveyor belt at a rate of 30 ft3 / sec and its coarseness is such that it forms a pile in the shape of a cone whose base diameter and height are always equal.  How fast is the height of the pile increasing when the pile is 10 feet high?

7. Consider the function f(x) = x / (x2 + 1)   with domain [0,2].

7a. [3pts] Determine all critical numbers for the function.

7b. [2pts] Determine the values of f(x) at the critical numbers you found above.

7c. [3pts] Determine the absolute maximum and absolute minimum values of f(x) on its domain.

8. [6pts]  Determine the equation of the tangent line to the curve   (x  +  (y   =  3

at the point (1,4).

9. [4pts] Suppose f(x) and g(x) are differentiable functions such that f(g(x)) = x.

Suppose f ‘(x) = 1 + [f(x)]2.
Show that g’(x) = 1/(1 + x2).

