Math 251: Calculus

Fall 2004

Exam 1

1. Suppose that, for altitudes between sea level and 10,000 feet above sea level, temperature (in degrees Fahrenheit) is a linear function of altitude (in feet).

Suppose that at sea level the temperature is 50 oF and that at 6,000 feet above sea level the temperature is 30 oF.

1a. [5pts] Find an equation for the function T(h), the temperature at an altitude h.

1b. [4pts] What is the physical meaning of the slope of this line?

2. [4pts] Find a real number  c  such that the following function is continuous everywhere.

	f(x) = 
	{
	

	
	
	x3 – 2x + 2          if x < –2 

	
	
	(4c)x – 6             if x ( –2


3. [5pts] Let F(x) = [cos(x) / (3 – cos(x))]5/2.

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

4. Using limit laws determine the exact values of the limits below:

4a. [5pts]
lim x --> -3  [(x2 + 5x + 6) / (x2 – x – 12)]

4b. [5pts] 
lim x --> 0   [(((x2 + 9)   –  3) / (x)]

4c. [5pts]
lim x --> 2   [(1/2) – (1/(4 – x))] / (x – 2) 

5. Suppose  f(x) = 1 / (x – 2),

and
g(x) = (x

5a. [3pts] Find an expression for  f(g(x)).

5b. [3pts] Determine the domain of f(g(x)).

5c. [3pts] Find an expression for g(f(x)).

5d. [3pts] Determine the domain of g(f(x)).

6. [5pts] In the space below sketch a graph of the function with the following list of properties:

· lim x-->0  f(x) = 3

· f(0) = 1

· lim x-->1+  f(x) = 2

· lim x-->1-  f(x) = –(
· f(1) is undefined.

7. [6pts] Find the equation for the tangent line to the curve (y = x3) at the point for which x = 2.  Be sure to show all work.

8. [4pts] Let F(x) = [(x2 – 1) / |x – 1|].

Compute the left hand and right hand limits of F(x) as x ( 1.  Does lim x-->1  f(x) exist?  Why or why not?

