AP Calculus                                                                 Unit #7 – Advanced Integration and Applications

Unit #7 Homework

[image: image1.wmf]ò

+

=

x

dt

t

x

g

3

2

)

3

2

(

)

(



Find the derivative of each of the following functions defined by integrals.

	1.  
[image: image54.png]y=f(x)

> X
1

ey = g(x)





	2.  
[image: image2.wmf]ò

-

=

4

2

3

)

(

x

dt

t

x

h



	3.  
[image: image3.wmf](

)

ò

-

+

=

1

2

2

2

)

(

x

dt

t

t

x

f



	4.  
[image: image4.wmf]ò

-

=

x

dt

t

x

H

cos

5

2

2

)

(



	5.  
[image: image5.wmf](

)

ò

+

-

=

x

x

dt

x

x

P

2

2

2

2

3

)

(



	6.  
[image: image6.wmf](

)

ò

+

=

2

ln

)

(

x

t

dt

t

e

x

f




[image: image44.wmf])

0

(

'

'

F

Pictured to the right is the graph of f(t)and 
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.  Use the graph and F(x) to answer the questions 7 – 11.

	7.  Find the value of F(0).
	8.  Find the value of
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	9.  Find the value of
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10.  Find the value of
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Pictured to the right is the graph of f and
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.  Use the graph to answer questions 12 – 15. 
[image: image46.png]Consider the differential equation %’ 2(y-1) . R

(a) On the axes provided, sketch a slope field for the given
differential equation at the twelve points indicated.
(Note: Use the axes provided in the pink test booklet.)

(b) While the slope field in part (a) is drawn at only twelve points,
it is defined at every point in the xy-plane. Describe all points - ! .
inthe xy-plane for which the slopes are positive.

(c) Find the particular solution y = f(x) to the given differential
equation with the initial condition £(0) = 3.





	12.  Find the value of G(3).
	13.  Find the value of G(–4).


	14.  Find the value of 
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	15.  Find the value of 
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If 
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, find each of the following values in questions 16 – 17.
	16.  Find the value of 
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	17.  Find the value of 
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If 
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, find each of the following values in questions 18 – 19.

	18.  Find 
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	19.  Find 
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In problems 20 – 24, find the indefinite integral.
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For problems 25 and 26, find the indefinite integral by using substitution.
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27.  Find the value of
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.  Show your work and then check using a graphing calculator.
[image: image29.png]AP® CALCULUS AB 2001 Question 6

“The function fis differentiable for all real numbers. The point (3, 4) ic on the graph of

¥ = f(z). and the clope at each point (2,y) on the graph ic given by % =37 (6-2z)

(a) Find % and evaluate it at the point (3%)
(b) Find y = f(z) by solving the differential equation %’ = ¢? (6 — 22) with the initial

condition f(3) = %





[image: image30.png]AP® CALCULUS AB 2002 (Form B) Question 5

Consider the differential equation % _3 - z

(a) Let y = f(x) be the particular solution to the given differential equation for 1 < z < 5

such that the line y = —2 is tangent to the graph of £ Find the z-coordinate of the point of
tangency, and determine whether fhas a local maximum, local minimum, or neither at this
point. Justify your answer.

(b) Let y = g(x) be the particular solution to the given differential equation for —2 < z < 8,
with the initial condition g(6) = —4. Find y = g(z).





For the indicated points on each grid, draw the slope field for the given differential equation.
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[image: image47.png]Consider the differential equation % = x(y-2).

(a) On the axes provided, sketch a slope field for the given
differential equation at the twelve points indicated.
(Note: Use the axes provided in the test booklet.)

(b) While the slope field in part (a) is drawn at only twelve
points, it is defined at every point in the xy-plane. Describe
all points in the xy-plane for which the slopes are negative.

(¢) Find the particular solution y = £(x) to the given
differential equation with the initial condition f(0) = 0.
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Let R be the region bounded by the graphs of y = ln x and the line y = x – 2 as shown below.  Though you may use a calculator, show the integral that you found to arrive at your answer.
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32.  Find the coordinates of the points at which the two graphs 
       intersect each other.  Then, find the area of R.
33.  Find the volume of the solid generated when R is rotated about   
       the horizontal line y = –3.
34.  Write, but do not evaluate, an integral expression that can be used to find the volume of the solid 

        generated when R is rotated about the y-axis.
35.  Find the volume of the solid whose base is region R that is formed by cross sections that are semi-

  circles that are perpendicular to the x – axis.
36.  Find the volume of the solid whose base is region R that is formed by cross sections that are squares

  that are perpendicular to the x – axis.
Let f and g be the functions given by
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.  Let R be the region in the first quadrant enclosed by the y-axis and the graphs of f and g, and let S be the region in the first quadrant enclosed by the graphs of f and g shown to the right. Though you may use a calculator, show the integral that you found to arrive at your answer.


37.  Find the volume of the solid generated when R is revolved
       about the horizontal line y = 8.
38.  Find the volume of the solid generated when S is revolved 

       about the horizontal line y = –1.
39.  Find the volume of the solid whose base is the cross section area of region S and is formed by squares 

       that are perpendicular to the x-axis.
40.  Find the volume of the solid whose base is the cross section area of region S and is formed by 

  equilateral triangles that are perpendicular to the x – axis.
Let f and g be the functions given by
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 for 0 < x < 1.  The graphs of f and g are shown in the figure to the right. Though you may use a calculator, show the integral that you found to arrive at your answer.


41.  Find the volume of the solid whose base is the cross section of the    

       region bounded by the graphs of f and g and is formed by squares that 

       are perpendicular to the x-axis.

42.  Find the volume of the solid whose base is the cross section of the region bounded by the graphs of f 

       and g and is formed by semi-circles that are perpendicular to the x-axis.
43.  Find the volume of the solid whose base is the cross section of the region bounded by the graphs of f 

  and g and is formed by equilateral triangles that are perpendicular to the x-axis.
44.  Find the volume of the solid whose base is the cross section of the region bounded by the graphs of f 

       and g and is formed by right isosceles triangles that are perpendicular to the x-axis.
Pictured to the right is the graph of f, which consists of two semi-circles and one line segment on the interval [0, 17].  Let 
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45.  Find the values of g(8), 
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46.  On what interval(s) is the graph of g(x) concave down?  Justify your answer.

47.  On what interval(s) is the graph of g(x) increasing?  Justify your answer.

48.  Find all values on the open interval (0, 17) at which g has a relative minimum.  Justify your answer.

49.  What are the x – coordinates of each point of inflection of g(x)?  Justify your answer.
11.  Find the value of� EMBED Equation.3  ��� 
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