CALCULUS BC






NAME:____________________________
REVIEW FOR FIRST SEMESTER EXAM

Work these on notebook paper. Do not use your calculator on problems 1-28.

1. At x = 3, the function given by 
[image: image139.png]


 is

(A) Undefined




(D) neither continuous nor differentiable

(B) continuous but not differentiable

(E) both continuous and differentiable

(C) differentiable but not continuous
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2. The absolute maximum value of 
[image: image2.wmf]32
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 on the closed interval [-2, 4] occurs at x =

(A) 4

(B) 2

(C) 1

(D) 0

(E) -2
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3. An equation of the line tangent to 
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 at its point of inflection is

(A) 
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(B) 
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4. The sides of the rectangle above increase in such a way that 
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. At the instant when x = 4 and y = 3, what is the value of 
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(A) 
[image: image11.wmf]1

3



(B) 1

(C) 2

(D) 
[image: image12.wmf]5


(E) 5

_________________________________________________________________________________________

5. The volume of a cylindrical tin can with a top and a bottom is to be 
[image: image13.wmf]16
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 cubic inches. If a minimum amount of tin is to be used to construct the can, what must be the height, in inches, of the can?
(A) 
[image: image14.wmf]3
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(B) 
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(C) 
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(D) 4

(E) 8

_________________________________________________________________________________________

6. If the graph of 
[image: image17.wmf]32
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 has a point of inflection at (1, -6), what is the value of b?

(A) -3

(B) 0

(C) 1
        (D) 3
(E) It cannot be determined from the information given
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7. If 
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 that satisfies the conclusion of the Mean Value Theorem. Which of the following could be c?
(A) 
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(B) 
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(C) 
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(D) 
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(E) 
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8. If 
[image: image25.wmf]1033

1101

()4 and ()7, then ()

fxdxfxdxfxdx

===

òòò


(A) -3

(B) 0

(C) 3

(D) 10

(E) 11
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9. 
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(A) 0

(B) 
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(C) 2

(D) 
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2



(E) 6
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10. 
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(A) 
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(C) 
[image: image32.wmf]22


(D) 
[image: image33.wmf]2(21)

-



(E) 
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11. 
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(A) 
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(B) 
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(C) 
[image: image38.wmf]p



(D) 
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(E) 
[image: image40.wmf]4
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12. 
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(A) -2

(B) 
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(C) 
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(D) 
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(E) 2
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13. If 
[image: image45.wmf]2
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(A) -9

(B) -3 

(C) 3

(D) 9

(E) 18
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14. If 
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(A) 
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(B) 
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15. If 
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 which of the following is ture?

(A) f is increasing for all x greater than 0.

(D) f is decreasing for all x between 1 and e.

(B) f is increasing for all x greater than 1.

(E) f is decreasing for all x greater than e.

(C) f is decreasing for all x between 0 and 1.

_________________________________________________________________________________________

16. The average value of 
[image: image53.wmf]1
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 on the closed interval [1, 3] is

(A) 
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(B) 
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(C) 
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2


(D) 
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(E) ln3

_________________________________________________________________________________________

17. What is the minimum value of 
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(A) – e

(B) -1

(C) 
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(D) 0

(E)   f (x) has no minimum value.
_________________________________________________________________________________________

18. If 
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(A) 0

(B) 
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(C) 2

(D) e

(E) 
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19. If 
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(A) -2k

(B) –k

(C) 
[image: image65.wmf]2
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(D) 
[image: image66.wmf]2
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(E) 2k
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20. Let f and g be functions that are differentiable everywhere. If g is the inverse function of f and if 
[image: image67.wmf]1
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(A) 2

(B) 
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(C) 
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(D) 
[image: image70.wmf]1
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(E) -2
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21. Let 
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 At what value of x is f (x) a minimum?

(A) For no value of x 

(B) 
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(C) 
[image: image73.wmf]3
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(D) 2

(E) 3
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22. 
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(A) 
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(B) 
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(D) e

(E) 4(e – 1) 

23. If 
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(A) 
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(B) 
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(C) 0

(D) 
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(E) 
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3


__________________________________________________________________________________________

24. Let 
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 What is f (-3)?

(A) -5

(B) -4

(C) 3

(D) 4

(E) 5

__________________________________________________________________________________________

25. Let 
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(A) 24

(B) 
[image: image86.wmf]45
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(C) 
[image: image87.wmf]52
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(D) 
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26. 
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(A) 
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(B) 
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(C) 1

(D) 
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27. Let 
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(A) 
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28. A particular solution of the differential equation 
[image: image100.wmf]dy
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 passes through the point (2, 1). Using Euler’s method with 
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(A) 0.34
(B) 1.30
(C) 1.34
(D) 1.45
(E) 1.64

__________________________________________________________________________________________

Use your graphing calculator for problems 29-39
29. Find the average value of the function 
[image: image102.wmf]cos
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 on the closed interval [5, 7].

(A) 4.4

(B) 5.4

(C) 6.4

(D) 7.4

(E) 10.8
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30. Let 
[image: image103.wmf]0
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 For what values of x is g decreasing?

(A) x < -1.49


(B) x > 0.37

(C) -2 < x < 3

(D) x < -2.72 and x > 0
(E) Nowhere


31.  A rectangle is inscribed under the curve 
[image: image104.wmf]2
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       Find the maximum possible area of the rectangle.

(A) 0.43
(B) 0.61
(C) 0.71
(D) 0.86
(E) 1.77

__________________________________________________________________________________________

32. The derivative of f is given by 
[image: image105.wmf]3
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 At what value of x is f(x) an absolute minimum?

(A) For no value of x 

(B) 0

(C) 0.618
(D) 1.623
(E) 5

__________________________________________________________________________________________

33. 

	x
	0
	1
	2
	3
	4
	5
	6

	f(x)
	0
	0.25
	0.48
	0.68
	0.84
	0.95
	1


For the function whose values are given in the table above, 
[image: image106.wmf]6
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 is approximated by using a midpoint Riemann sum with three subintervals of width 2. The approximation is

(A) 2.64
(B) 3.64
(C) 3.72
(D) 3.76
(E) 4.64
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34. The second derivative of a function is given by 
[image: image107.wmf]''()0.5cos
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. How many points of inflection does the function f (x) have on the interval [0, 20]?

(A) None
(B) Three
(C) Six

(D) Seven
(E) Ten
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35. If 
[image: image108.wmf]3
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(A) 0.004
(B) 1.004
(C) 0.989
(D) 0.996
(E) -1.746

__________________________________________________________________________________________

36. The average value of the function 
[image: image109.wmf]2
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 on the closed interval [-1, 1] is 

(A) 0

(B) 0.368
(C) 0.747
(D) 1

(E) 1.494

__________________________________________________________________________________________

37. If a function g is defined by 
[image: image110.wmf]2
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 on the closed interval [-1, 3], then g has a local minimum

     at x =

(A) 0

(B) 1.084
(C) 1.772
(D) 2.171
(E) 2.507

__________________________________________________________________________________________

38. Let f be the function given by 
[image: image111.wmf]23
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 At what value of x do the graphs of f and g have parallel tangent lines?

(A) -0.701
(B) -0.567
(C) -0.391
(D) -0.302
(E) -0.258

__________________________________________________________________________________________

	x
	2
	5
	7
	8

	f(x)
	10
	30
	40
	20


39. 
The function f is continuous on the closed interval [2, 8] and has the values that are given in the table above.

Using the subintervals [2, 5], [5, 7], and [7, 8], what is the trapezoidal approximation of 
[image: image112.wmf]8
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(A) 110
(B) 130
(C) 160
(D) 190
(E) 210

Free Response
Work these on notebook paper. Do not use your calculator on problems 40-43 or 45-47.

40. Let f be a function defined by 
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(a) For what values of k and p will f be continuous and differentiable at x = 1?

(b) For the values of k and p found in part (a), on what interval or intervals is f increasing?

(c) Using the values of k and p found in part (a), find all points of inflection of the graph of f. Support your conclusion.

__________________________________________________________________________________________

41. Suppose that w is the weight, measured in pounds, of a stack of papers in an open container and that t represents time, measured in minutes, so that w = f (t). A lighted match is thrown into the stack at time t = 0.

(a) What is the sign of 
[image: image114.wmf]dw
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 in the period of time when the stack of papers is in the process of burning?

(b) If f(2) = 6, explain what this equation is telling you. Be sure to include units.

(c) If 
[image: image115.wmf]1
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, explain what this equation is telling you. Be sure to include units.
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42. Consider the curve defined by 
[image: image116.wmf]322

261261

yxyxy

+-+=

.
(a) Show that 
[image: image117.wmf]22
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(b) Write an equation of each horizontal tangent line to the curve.

(c) The line through the origin with slope -1 is tangent to the curve at point P. Find the x- and y-coordinates of point P.

__________________________________________________________________________________________

43. Let f be a function with 
[image: image118.wmf](1)4
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 such that for all point (x, y) on the graph of f the slope is given by 
[image: image119.wmf]2
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(a) Find the slope of the graph of f at the point where x = 1.
(b) Write an equation for the line tangent to the graph of f at x = 1 and use it to approximate f(1.2).

(c) Find f(x) by solving the separable differential equation 
[image: image120.wmf]2
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 with the initial condition f(1) = 4.

(d) Use your solution from part (c) to find f(1.2).

	    t 
(hours)
	        R(t)
(gallons per hour)

	0
	9.6

	3
	10.4

	6
	10.8

	9
	11.2

	12
	11.4

	15
	11.3

	18
	10.7

	21
	10.2

	24
	9.6


44. The rate at which water flows out of a pipe, in gallons per hour, is given

 by a differentiable function R of time t. The table shows the rate as measured

 every 3 hours for a 24-hour period. 

(a) Use a midpoint Riemann Sum with 4 subintervals of equal length and the values from the table to approximate 
[image: image121.wmf]24
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. Use correct units. 
(b) Is there some time t, 0 < t < 24, such that R’(t) = 0?

(c) The rate of water flow R (t) can be approximated by the function 
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 Use Q(t) to approximate the average rate of water flow during the 24-hour time period. Indicate units of measure.

__________________________________________________________________________________________

45. Suppose that the function f has a continuous second derivative for all x and that 
[image: image123.wmf](0)2, '(0)3, and ''(0)0.
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 Let g be a function whose derivative is given by 
[image: image124.wmf]2
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 for all x.

(a) Write an equation of the line tangent to the graph of f at the point where x = 0.

(b) Is there sufficient information to determine whether or not the graph of f has a point of inflection 

     when x = 0?

(c) Given that g(0) = 4, write an equation of the line tangent to the graph of g at the point where x = 0.

(d) Show that 
[image: image125.wmf]2
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 Does g have a local maximum at x = 0? Justify your answer.

__________________________________________________________________________________________

46. The graph of a function f consists of a semicircle and two line segments
      as shown. Let g be the function given by 
[image: image126.wmf]0
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(a) Find g(3).
(b) Find all values of x on the open interval (-2, 5) at which g
     has a relative maximum. Justify your answers.

(c) Write an equation for the line tangent to the graph of g at x = 3.

(d) Find the x-coordinate of each point of inflection of the graph of g on (-2, 5).

      Justify your answer.

__________________________________________________________________________________________


47. Consider the following differential equation given by 
[image: image127.wmf].
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(a) On the axes provided, sketch a slope field for the given

     Differential equation at the indicated points.

(b) Let f(x) be the particular solution to the given differential 

     equation with the initial condition f(1) = 3. Use Euler’s

     method starting at x = 1, with a step-size of 0.5 to 

     approximate f (2). Show the work that leads to your answer.

48. Let y(t) represent the temperature of a pie that has been removed from a 450oF oven and left to cool in a room with a temperature of 72oF, where y is a differentiable function of t. The table below shows the temperature recorded every five minutes.
	t(min.)
	0
	5
	10
	15
	20
	25
	30

	y(t) (◦F)
	450
	388
	338
	292
	257
	226
	200


(a) Use the data from the table to find an approximation for 
[image: image128.wmf]'(18),

y

 and explain the meaning of 
[image: image129.wmf]'(18)
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in terms of the temperature of the pie. Show the computations that lead to your answer, and indicate units of measure.

(b) Use the data from the table to find the value of 
[image: image130.wmf]25
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, and explain the meaning of 
[image: image131.wmf]25
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 in terms of the temperature of the pie. Indicate units of measure.

(c) A model for the temperature of the pie is given by the function 
[image: image132.wmf]0.036
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 where t is measured in minutes and W(t) is measured in degrees Fahrenheit. Use the model to find the value of 
[image: image133.wmf]'(18).

W

 Indicate units of measure.

__________________________________________________________________________________________

49. The rate at which water is being pumped into a tank is given by the increasing function R(t). 

      A table of selected values of R(t), for the time interval 
[image: image134.wmf]020
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minutes, is shown below.

	t(min.)
	0
	4
	9
	17
	20

	R(t) (gal/min)
	25
	28
	33
	42
	46


(a) Use a right Riemann sum with four subintervals to approximate the value of 
[image: image135.wmf]20
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.
     Is your approximation greater than or less than the true value? Give a reason for you answer.

(b) A model for the rate at which water is being pumped into the tank is given by the function 
[image: image136.wmf]0.03
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, where t is measured in minutes and W(t) is measured in gallons per minute. Use the model to find the average rate at which water is being pumped into the tank from t = 0 to t = 20 minutes.

__________________________________________________________________________________________

50. Let f and g be functions given by 
[image: image137.wmf]2
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 Let R be the shaded region in the first quadrant enclosed by the graphs of f and g. 

(a) Find the area of R.

(b) Find the volume of the solid generated when R is revolved about the x-axis.
(c) The region R is the base of a solid. For this solid, the cross sections perpendicular to the x-axis are semicircles with diameters extending from 
[image: image138.wmf]() to ().
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Find the volume of this solid.
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