Name _____________________________________________________________________
Final Exam, Math 151, Fall 2008

1. Evaluate the following limits:
a. 







b. 








2. Evaluate the following limits analytically:
a. 
 (Hint: rationalize the numerator.)








b. 











3. 




Determine if the functions are continuous at the point x = c, by using the definition of continuity, i.e. for each example find , , , , and whether .  Show all work.
a. 
, at x = 0










b. 
, at x = 1









4. 
Find the equation of the tangent line to the graph of  at x = 1.

















5. 
Find  for the following functions.  Do not attempt to simplify.
a. 








b. 








c. 






6. 
Find  for the following functions. Do not attempt to simplify.
a. 











b. 










7. 
Find  for the following functions. Do not attempt to simplify.
a. 











b. 








8. 

Find  for the function .  You do not need to simplify the second derivative.


















9. 
Suppose that a particle is traveling along a path defined by .  
a. Find the velocity, acceleration and the jerk (where the jerk j(x) is defined as the rate of change of the acceleration).













b. Find the value of v(x), a(x) and j(x) at x = 1










10. 

Find  implicitly for the function .


















11. For the function above, find the equation of the tangent line at the point (5,0).









12. 

An airplane flies at an altitude of 5 miles toward a point directly over an observer at a speed of 600 mph.  Find the rate at which the angle of elevation θ is changing when the angle is a)  radians, b)  radians.










13. 
Given :
a. Find where the function has critical points.







b. Use the second derivative test to determine which critical points are relative maxima or relative minima.










14. 
A wooden beam has a rectangular cross section of height h and width w, see the figure below.  The strength S of the beam is directly proportional to the width and the square of the height.  What are the dimensions of the strongest beam that can be cut from a round log of diameter 24 inches?  (Hint: , where k is the constant of proportionality.)


 (
log
)



 (
h
) (
24
)

 (
w
)









15. 
Sketch the graph of the curve .   Label all intercepts, relative extrema and inflection points, if they exist.  Your graph should clearly reflect all increasing and decreasing intervals, and all changes in concavity.






















16. 
Determine whether the Mean Value Theorem can be applied to the function  on the interval [0,1].  If it can be applied, find the point c predicted by the theorem.
























17. 
Use logarithmic differentiation to find the derivative of .



















18. 
Use Newton’s Method to find all the zeros of the function .




















19. 

Find the differential  of the function .

























20. Find the indefinite integrals.  You may need to simplify algebraically first.
a. 












b. 










21. A baseball is thrown upwards from a height of 2 meters with an initial velocity of 10 meters per second.  Determine its maximum height.  Use a(t) = -9.8 m/s2 as the acceleration due to gravity.
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