Calculus

1st Semester Review

________________________________________________________________________________________________


1. Decide whether the following problem can be solved using pre-calculus, or whether calculus is   required.  If the problem can be solved using pre-calculus, solve it.  If the problem seems to require calculus, use a  graphical or numerical approach to estimate the solution
A cyclist is riding on a path whose elevation is modeled by the function, 
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are measured in miles.  Find the rate of change of elevation when 
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2.  Use the rectangles in each graph to approximate the area of the region bounded by the following.
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3.  Complete the table and use the result to estimate the limit. 
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4.  Determine the following limit. ( Hint:  Use the graph of the function.)
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5.  Determine the following limit. ( Hint:  Use the graph of the function.)
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6.  Let 
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.  Find the limits:

a) 
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7.  Find the limit:          
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8. Suppose that 
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.  Find the following limit:
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9.  Find the following limit ( if it exists.)  Write a simpler function that agrees with the given function at all but one point.
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10.  Find the following limit ( if it exists.)  
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11.  Use the graph as shown to determine the following limits, and discuss the continuity of the function    
at  x = -3
a) [image: image165.wmf]5
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12. Find the x values ( if any ) at which the function 
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 is not continuous.
Which of the discontinuities are removable?
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Find the constants  a  and  b such that the function

is continuous on the entire real line.

14. Find the vertical asymptotes (if any) of the function 
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15.  Find the limit:
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16. Find the slope of the tangent line to the graph of the function below at the given point.
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17. Find the derivative of the following function using the limiting process.
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18. Find the derivative of the following function:  
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19. Find an equation of the line that is tangent  to the graph of f and parallel to the given line.
20. Find the derivative of the following function:  
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21. Find the slope of the graph of the function at the given value.
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22. Determine the x value(s), if any, at which the graph of the function has a horizontal tangent.
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23. Determine the points(s), if any, at which the graph of the function has a horizontal tangent.
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24. A projectile is shot upwards from the surface of the earth with an initial velocity of 132 meters per second.
     What is its velocity after 4 seconds?
     What is its velocity after 11 seconds?

     (The position function is: 
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25. Use the product rule to differentiate:  
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26. Differentiate:  
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28. Find the derivative of the following function:  
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29. Find the derivative of the following function:  
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30. Find an equation of the tangent line to the graph of f at the given point. 
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31. Find the 2nd derivative of the following function:  
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32. Given the function below, find the requested higher-order derivative.

33. Find the derivative of the following function:  
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34.  Evaluate the derivative of the function below at the given point.

35. Find an equation of the tangent line to the graph of f at the given point.

36. Find 
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 of the following function by implicit differentiation:  
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37. Find an equation of the tangent line to the graph of the function below at the given point.

38.  Find 
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in terms of x and y.  (Hint: Solve for y first)

39. A point is moving along the graph of the function 
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 centimeters per second.
      Find 
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40. Depth  A conical tank (with the vertex down) is 12 feet across the top and 10 feet deep.  If water is flowing
       into the tank at a rate of 11 cubic feet per minute, find the rate of change of the depth of the water when
       the water is 8 feet deep.
41. Find the value of the derivative (if it exists) of the function 
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 at the extremum point 
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42. Find any critical numbers of the following function:  
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43. Locate the absolute extrema of the function below on the closed interval 
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44. Determine whether Rolle’s Theorem can be applied to the function 
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on the closed interval 
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.  If Rolle’s Theorem can be applied, find all values of c in the open interval 
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45. Determine whether the Mean Value Theorem can be applied to the function 
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 on the closed interval 
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 If the Mean Value Theorem can be applied, find all values of c in the open interval 
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46. Identify the open intervals where the function 
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is increasing or decreasing.
47. For the function 
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:
      (a) Find all the critical numbers of f (if any);
      (b) Find the open intervals where the function is increasing or decreasing; 
      (c) Apply the First Derivative Test to identify all relative extrema.
48. The graph of f is shown below.  Sketch the graph of the derivative of f.


49. The function 
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 describes the motion of a particle moving along a line.
       (a) Find the velocity function of the particle at any time t;
       (b) Identify the time intervals when the particle is moving in a positive direction;
       (c) Identify the time intervals when the particle is moving in a negative direction;

       (d) Identify the times when the particle changes its direction.
50. Determine the open intervals on which the graph of 
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is concave downward or concave upward on the interval 
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51. Find all the relative extrema of the function 
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  Use the Second Derivative where applicable.
52. The graph of f is shown below.  Graph 
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 on the same set of coordinate axes.

53. Sketch the function 
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54.  For the function 
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 use a graphing utility to complete the table and estimate the limit as 
       x approaches infinity.
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


55. Find the following limit: 
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56. Sketch the graph of the function 
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 using any extrema, intercepts, symmetry, and asymptotes.
57. The graph of a function f is shown below.  Sketch 
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58. Analyze and sketch the graph of the function 
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59. Determine the slant asymptote of the graph of 
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60. Find the dimensions of the rectangle of maximum area bounded by the x-axis and the y-axis and the graph of the line 
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ANSWER KEY
       1. Pre-calculus,  0.06
2. (a) 10.417  (b) 7.145
3. 0.052632
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11. 2, 2, 2, Not continuous
12. Continuous everywhere

13. 
[image: image84.wmf]1,3

ab

=-=-


14. 
[image: image85.wmf]1,6

xx

==


15. 
[image: image86.wmf]-¥


16. 
[image: image87.wmf]3

-


17. 
[image: image88.wmf](

)

44

fxx

¢

=--


18. 
[image: image89.wmf](

)

8

7

fx

x

¢

=-


19. 
[image: image90.wmf]2114,2114

yxyx

=-=+


20. 
[image: image91.wmf](

)

4

3

fx

x

¢

=-


21. 
[image: image92.wmf](

)

336

f

¢

=


22. 
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23. There are no points at which the graph has a horizontal tangent.
24. Its velocity after 4 seconds is 92.8 meters per second.
       Its velocity after 11 seconds is 24.2 meters per second.
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44. Rolle’s Theorem applies;  
[image: image112.wmf]3

c

=


45. MVT applies; 
[image: image113.wmf]43

3

c

=


46. Increasing on: 
[image: image114.wmf](

)

12,12

-

; Decreasing on: 
[image: image115.wmf](

)

(

)

24,12,12,24

--


47. (a) 
[image: image116.wmf]1

x

=

;  (b) Decreasing on: 
[image: image117.wmf](

)

,1

-¥

; Increasing on: 
[image: image118.wmf](

)

1,

¥

; (c) Relative min: 
[image: image119.wmf](

)

1,0


48. 
49. (a) 
[image: image120.wmf](

)

162

vtt

=-

;  (b) 
[image: image121.wmf](

)

0,8

; (c) 
[image: image122.wmf](

)

8,

¥

; (d) 
[image: image123.wmf]8

t

=


50. Concave up on: 
[image: image124.wmf]3

0,,,2

22

pp

p

æöæö

ç÷ç÷

èøèø

; Concave down on: 
[image: image125.wmf]3

,

22

pp

æö

ç÷

èø


51. Relative min. at 
[image: image126.wmf]4

-

 when 
[image: image127.wmf]4

x

=-



52. 




53. 

54. 
[image: image128.wmf]0.25

-


55. 
[image: image129.wmf]5


56. 


57. 


58. 

59. 
[image: image130.wmf]3

yx

=-


60. Length = 3, Width = 1.5

��








�





� EMBED Equation.DSMT4 ���





(a)





(b)





�








�








�








� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� INCLUDEPICTURE "C:\\My Documents\\TIIimagefile18863.gif" \* MERGEFORMATINET ���











y





x





� EMBED Equation.DSMT4  ���





� INCLUDEPICTURE "C:\\My Documents\\TIIimagefile3773.gif" \* MERGEFORMATINET ���








y





x





� INCLUDEPICTURE "C:\\My Documents\\TIIimagefile6213.gif" \* MERGEFORMATINET ���








� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� INCLUDEPICTURE "C:\\My Documents\\TIIimagefile10504.gif" \* MERGEFORMATINET ���








� INCLUDEPICTURE "C:\\My Documents\\TIIimagefile12208.gif" \* MERGEFORMATINET ���











3





0





6





�








� INCLUDEPICTURE "C:\\My Documents\\TIIimagefile28326.gif" \* MERGEFORMATINET ���








� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� INCLUDEPICTURE "C:\\My Documents\\TIIimagefile29061.gif" \* MERGEFORMATINET ���








� INCLUDEPICTURE "C:\\My Documents\\TIIimagefile29694.gif" \* MERGEFORMATINET ���








� INCLUDEPICTURE "C:\\My Documents\\TIIimagefile30726.gif" \* MERGEFORMATINET ���








� INCLUDEPICTURE "C:\\My Documents\\TIIimagefile31131.gif" \* MERGEFORMATINET ���











_1415971929.unknown

_1416022613.unknown

_1416038243.unknown

_1416039246.unknown

_1416040293.unknown

_1417199645.unknown

_1419406815.unknown

_1419741054.unknown

_1419829513.unknown

_1419407527.unknown

_1417199717.unknown

_1417199718.unknown

_1416040942.unknown

_1416041597.unknown

_1416040741.unknown

_1416040921.unknown

_1416040718.unknown

_1416040676.unknown

_1416040055.unknown

_1416040192.unknown

_1416040277.unknown

_1416040103.unknown

_1416039605.unknown

_1416039764.unknown

_1416039765.unknown

_1416039667.unknown

_1416039285.unknown

_1416038844.unknown

_1416039083.unknown

_1416039185.unknown

_1416039219.unknown

_1416039118.unknown

_1416038999.unknown

_1416039046.unknown

_1416038893.unknown

_1416038645.unknown

_1416038743.unknown

_1416038782.unknown

_1416038674.unknown

_1416038355.unknown

_1416038416.unknown

_1416038305.unknown

_1416028549.unknown

_1416028822.unknown

_1416038017.unknown

_1416038163.unknown

_1416038190.unknown

_1416038114.unknown

_1416037732.unknown

_1416037947.unknown

_1416028865.unknown

_1416028675.unknown

_1416028748.unknown

_1416028781.unknown

_1416028708.unknown

_1416028626.unknown

_1416028666.unknown

_1416028601.unknown

_1416025005.unknown

_1416028431.unknown

_1416028498.unknown

_1416028520.unknown

_1416028469.unknown

_1416025475.unknown

_1416025613.unknown

_1416025419.unknown

_1416024466.unknown

_1416024695.unknown

_1416024761.unknown

_1416024843.unknown

_1416024714.unknown

_1416024722.unknown

_1416024700.unknown

_1416024678.unknown

_1416024687.unknown

_1416024512.unknown

_1416023533.unknown

_1416023972.unknown

_1416024405.unknown

_1416023870.unknown

_1416023179.unknown

_1416023447.unknown

_1416022668.unknown

_1415977208.unknown

_1416022183.unknown

_1416022394.unknown

_1416022511.unknown

_1416022533.unknown

_1416022450.unknown

_1416022301.unknown

_1416022325.unknown

_1416022232.unknown

_1415977597.unknown

_1415977980.unknown

_1415978193.unknown

_1415978194.unknown

_1415978144.unknown

_1415977650.unknown

_1415977313.unknown

_1415977329.unknown

_1415977259.unknown

_1415975550.unknown

_1415976223.unknown

_1415976641.unknown

_1415976975.unknown

_1415977055.unknown

_1415976464.unknown

_1415976565.unknown

_1415976321.unknown

_1415975736.unknown

_1415976022.unknown

_1415975842.unknown

_1415975686.unknown

_1415975574.unknown

_1415974671.unknown

_1415975425.unknown

_1415975470.unknown

_1415974956.unknown

_1415975325.unknown

_1415975033.unknown

_1415974731.unknown

_1415973863.unknown

_1415974171.unknown

_1415974347.unknown

_1415974528.unknown

_1415974270.unknown

_1415973975.unknown

_1415971930.unknown

_1415973666.unknown

_1415971913.unknown

_1415971921.unknown

_1415971925.unknown

_1415971927.unknown

_1415971928.unknown

_1415971926.unknown

_1415971923.unknown

_1415971924.unknown

_1415971922.unknown

_1415971917.unknown

_1415971919.unknown

_1415971920.unknown

_1415971918.unknown

_1415971915.unknown

_1415971916.unknown

_1415971914.unknown

_1415971904.unknown

_1415971908.unknown

_1415971911.unknown

_1415971912.unknown

_1415971910.unknown

_1415971906.unknown

_1415971907.unknown

_1415971905.unknown

_1415971899.unknown

_1415971902.unknown

_1415971903.unknown

_1415971900.unknown

_1415971897.unknown

_1415971898.unknown

_1415971896.unknown

