Math 251: Calculus

Fall 2003

Exam 1

1. A model airplane is being flown.  It’s height is given by a function h(t) where h describes its height in feet and t describes time in seconds.  At time t=0 the airplane is at its peak height of 90 feet and begins to descend linearly such that after five second the plane is at a height of only 80 feet.

1a. [4pts] Find the equation for the function h(t).

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

1c. [4pts] What is the physical meaning of the y – intercept?

1d. [4pts] What is the physical meaning of the x – intercept?

2. Suppose  f(x) = 1 / (x – 2),

and
g(x) = ln(x).

2a. [2pts] Determine the domain of  f.

2b. [2pts] Determine the domain of g.

2c. [3pts] Find an expression for  f(g(x)) and determine its domain.

2d. [3pts] Find an expression for g(f(x)) and determine its domain.

3. [4pts] Let F(x) = [4 cos(x) + 1]3/2 – 3.

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. [4pts]
lim x --> 2  (x+3) / (x+1)

4b. [4pts]
lim x --> -2  (x2 + 3x + 2) / (x2 – x – 6)

4c. [4pts]
 lim x --> -1  (x3 + 1) / (x + 1)

4d. [4pts] 
lim x --> 2   [( (x + 2)    –  2 ] / [x – 2]

5. [2pts] Find a real number  c  such that the following function is continuous everywhere.

	f(x) = 
	{
	

	
	
	x2 – x          if x < –1 

	
	
	5x + c         if x ( –1


6. Using the graph of f(x) below determine the values of the given limits or indicate that those limits do not exist.

6a. [1pt] 
lim x --> 0   f(x)  = 

6b. [1pt]
lim x --> 3   f(x)  = 

6c. [1pt] 
lim x --> -3  f(x)  = 

6d. [1pt]
lim x --> -1  f(x)  = 

6e. [2pts] Are there any values of x for which the limit does not exist, but for which the right-handed  and/or  left-handed limits do exist?  If so, for which value(s) of  x  is this true and what are its one-sided limits?

7. [4pts] Find the equation for the tangent line to the curve (y = x2 – 2) at the point for which x = 1.         

8. [2pts] What is wrong with the following statement?

lim x --> 2  ((8 – x3)  =  0.

