Math 251 – Calculus

Fall 2005

Exam Two

SHOW YOUR WORK FOR EVERY PROBLEM

1. [6pts] The graph of f(x) is given.  Use it to sketch the graph of the derivative f ‘(x).
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2. [8pts] A sugar cube is dissolving in water so that the surface area of the cube is decreasing at a steady rate of 0.3cm2 per minute.  At the instant the sugar cube measures 1cm on each side, how fast is its volume decreasing?

3. [6pts] Use the concept of “tangent line approximation” to find a first order approximation to the value of ((3.9).

4. [8pts] Find the critical points and the absolute maximum/minimum values of the function      f(x) = x ((4 – x2)     on the interval [–1, 2].

5. Suppose S(T) is a function where T is temperature in degrees Celsius and S is the maximum sustainable swimming speed (in centimeters per second) of Alaskan salmon in water at a temperature T.  Answer the following questions:

5a. [4pts] What is the physical meaning, in the context of the above information, of the equation S(25) = 18?

5b. [4pts] What is the physical meaning, in the context of the above information, of the equation S ‘(15) =  –1.2?

6. [4pts] Suppose someone tells you they know the following facts about a function F(x):

· F(x) is differentiable on [0,5]

· F’(x) ( 0 on [0,4] and F’(x) ( 0 on [4,5]

· F(0) = 2;
F(3) = 3;
F(5) = 6.

Explain how you know that at least one of these facts must be wrong.  (Hint: It may help to try to draw a graph.)

7. An object is tossed upward from an initial height of 50 meters.  Its height t seconds later is given by the equation h(t) = – 4.9t2 + 3t + 50.

7a. [5pts] When does this object hit the ground?

7b. [5pts] How fast is it going when it hits the ground?

8a. [5pts] Suppose f(x) is a differentiable function.  State the definition (in terms of limits) of  f ‘(x).

8b. [5pts] Suppose you are told that  lim h(0  [5h – 1] / h = ln(5).

Use this fact (and the definition of the derivative) to compute f ‘(x)   if   f(x) = 5x.

