Math 251 – Calculus

Fall 2005

Exam One

1. Suppose that a coffee shop can sell 60 chocolate scones a day if they charge $1.50 per scone, but can sell only 40 chocolate scones per day if they charge $2.00 per scone.  Suppose, also, that the number of chocolate scones that can be sold is a linear function of price.

1a. [4pts] Find the equation for S(p) where S is the number of chocolate scones sold in a day as a function of  p, the cost per scone.

1b. [4pts] What is the physical interpretation of the slope of the line you found above?  (Be specific as to how it relates to the given problem).

1c. [4pts] What is the x-intercept of the line above and what is its physical interpretation?

(Be specific as to how it relates to the given problem).

2. [4pts] Let F(x) = sin2(2x + 3).

Find functions f(x), g(x), and h(x) so that F(x) = f(g(h(x))).

3. Compute the limits below (or, if appropriate, indicate that they do not exist)

3a. [5pts]
lim x --> 0  [ (x + 2)3 – 8 ] / x

3b. [5pts] 
lim x --> 3   [(((x2 + 16)   –  5)] / (x – 3)

3c. [5pts]
lim x --> 2   (1 / (x + 2)2) – (1 / (x – 2)2)

4. [5pts] In the space below, carefully sketch the graph of a function f(x) on the interval [0,4] with the following characteristics:

· lim x --> 1  f(x) = 2

· lim x --> 2+  f(x) = 3

· lim x --> 2–   f(x) = 0

· f(1) = 3

· f(x) is decreasing on the interval (0,1)

5. An block of ice in the shape of a cube is melting so that its side (originally at 2cm) is decreasing in length at 0.1cm every minute.

5a. [4pts] Express the side length (x; in cm) of the cube as a function of time 

(t; in minutes).

5b. [3pts] Express the volume (V; in cm3) of the cube as a function of side length

(x; in cm).

5c. [3pts] Express the volume (V; in cm3) of the cube as a function of side time

(t; in minutes).

6. Consider the function f(x) = (x.  Let P and Q be the points on the graph corresponding to x = 4 and x = (4+h) respectively.

6a. [4pts] Find the slope of the line between these two points.

6b. [6pts] Find the slope of the tangent line to the curve at x = 4 by taking an appropriate limit of the expression you found above.

7. [4pts] Does the following limit exist?  If so, compute its value.  If not, explain why not.

lim x --> 1   |x2 – 2x + 1| / (x – 1)

[You may use your calculator to verify your answer, but your explanation and/or calculations should not simply be “my calculator shows this”.  Provide enough work/explanation so that someone without a calculator could understand why your answer is what it is].

