Name _____________________________________________________________________
Exam #1, Math 151, Fall 2008

Instructions: Complete all the steps of each problem.  Give exact values (as fractions or roots) unless the problem asks you to round, or unless the problem begins with decimal values.  Show all work to receive credit.  If you use the calculator as a solution technique, draw the graph or write what you put into the calculator if you wish to receive partial credit for incorrect answers.  Use only the definition of the derivative.  Derivative shortcuts from the section 3.2 may only be used to check results, not produce them.

1. Find the value of the limit numerically.  Be sure to state the limit value!
	x
	-3.1
	-3.01
	-3.001
	-2.999
	-2.99
	-2.9

	f(x)
	
-.2485
	
-.2498
	
-.25
	
-.25
	
-.2502
	
-.2516




			-1/4




2. 
Use the ε-δ definition of the limit to prove that .

Let δ=ε/4.  For |x-2|<δ → |4x-1-7|=|4x-8|=4|x-2| < 4δ = 4(ε/4) = ε









3. Evaluate the limits.
a. 


1


b. 



-2

4. Evaluate the limits.
a. 



5/6





b. 




1/4






c. 



1





5. 

Find , if it exists, where 



2, show right and left limits






6. Use the definition of continuity to find any x-values at which f(x) is not continuous.  Check all three conditions.  Which, if any, of the discontinuities are removable?
a. 


Discontuities at x=1, removable, and at x= -2, nonremovable








b. 



1) F(5) = 7, 2) left limit = 7, right limit = 7, thus limit exists and is 7, 3) f(5) = limit







7. Find the limits.
a. 



∞





b. 


-∞




8. Find the limits.  Demonstrate in some way how you came to your value.
a. 




0





b. 




5/4





c. 



3




9. 
Sketch the graph of the function  and label clearly all intercepts, and both vertical and horizontal asymptotes.









VA: x=3, x= -3, HA: y=0, intercepts: (0,0)

10. 

Use the definition of the derivative to find  for .


x+1
















11. 
Find the equation of the tangent line for  at the point (4,2).  (Use the definition of the derivative, not the shortcuts!)




 y = 1/4x + 1
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