AP Calculus                                                                         Unit #6 – Basic Integration and Applications

Unit #6 Homework
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For problems 1 – 12, find the indefinite integrals below.
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For problems 13 and 14, find the indicated function based on the given information.
	13.  If 
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and f(0) = 4, find f(x).

	14.  If 
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, find 

       f(x).


Given below is a table of function values of h(x).  Approximate each of the following definite integrals using the indicated Riemann or Trapezoidal sum, using the indicated subintervals of equal length.
	x
	–3 
	–1
	1
	3
	5
	7
	9

	h(x)
	5
	2
	–3
	–7
	–2
	6
	11
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 using two subintervals and a Left

        Hand Riemann sum.
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 using three subintervals and a 

        Midpoint Riemann sum.
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 using three subintervals and a 

        Trapezoidal sum.
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 using six subintervals and a Trapezoidal sum.




For questions 20 and 21, approximate the definite integrals.  Make a table of values showing your intervals that you used.

20.  Approximate
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using four subintervals of equal length and a Right Hand Riemann sum.
21.  Approximate 
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using four subintervals of equal length and a Trapezoidal sum.

	x
	−2
	0
	1
	3
	5
	8
	9

	P(x)
	5
	8
	2
	−4
	−1
	2
	5


22.  Given the table to the right, approximate
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 using three subintervals and a

       Midpoint Riemann sum.

	x
	−2
	0
	1
	3
	5
	8
	9

	P(x)
	5
	8
	2
	−4
	−1
	2
	5


23.  Given the table to the right, approximate
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 using six subintervals and a

       Trapezoidal sum.

For exercises 24 – 29, find the value of the definite integral.  Show your algebraic work.
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Pictured to the right is the graph of a function f.  In exercises 30 – 35, find the values of each of the following definite integrals.

	30.  
[image: image31.wmf]ò

-

2

4

)

(

dx

x

f



	31.  
[image: image32.wmf]ò

3

0

)

(

dx

x

f



	32.  
[image: image33.wmf]ò

-

1

1

)

(

dx

x

f




	33.  
[image: image34.wmf]ò

-

0

4

)

(

'

dx

x

f



	34.  
[image: image35.wmf]ò

-

1

1

)

(

'

dx

x

f



	35.  
[image: image36.wmf]ò

-

2

3

)

(

'

dx

x

f





36.  Given 
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, find the values of each of the following definite integrals.  
       Rewrite the given integral using the properties of integrals.  Then, find the value.

	a.  
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37.  Given 
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, find the values of each of the following definite integrals.  

       Rewrite the given integral using the properties of integrals.  Then, find the value.
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Pictured below is the graph of
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, the first derivative of a function f(x).  Use the graph to answer the following questions 38 – 40.










      Graph of 
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	38.  What is the value of 
[image: image50.wmf]ò

7

0

)

(

'

dx

x

f




	[image: image78.png]


39.  If f(0) = –3, what is the value of f(3)?
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[image: image80.png]A metal wire of length 8 centimeters (cm) is heated at one end. The table above gives selected values of the
temperature 7(x). in degrees Celsius (°C), of the wire x cm from the heated end. The function T is decreasing
and twice differentiable.

(a) Estimate 7"(7). Show the work that leads to your answer. Indicate units of measure.

(b) Write an integral expression in terms of T(x) for the average temperature of the wire. Estimate the average
temperature of the wire using a trapezoidal sum with the four subintervals indicated by the data in the table.

Indicate units of measure.
s 5
() Find Iﬂ T(x) d, and indicate units of measure. Explain the meaning of jo T'(x) dx in terms of the
temperature of the wire.

(d) Are the data in the table consistent with the assertion that 7”(x) > 0 for every x in the interval 0 < x <87
Explain your answer.



The graph of
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, the derivative of a function, f(x), is pictured below on the interval [–2, 6].  Write and find the value of a definite integral to find each of the indicated values of f(x) below.  Also, f(–2) = 5.

	41.  Find the value of f(0).


	42.  Find the value of f(6).
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              Problem #4









Let f be a function defined on the closed interval –3 < x < 4 with f(0) = 3.  The graph of
[image: image53.wmf]'

f

, the derivative of f, consists of one line segment and a semicircle, as shown above.
a.   On what intervals, if any, is f increasing.  Justify your reasoning.
b.  Find the x – coordinate of each point of inflection of the graph of f on the open interval –3 < x < 4.

     Justify your answer.

c.  Find an equation for the line tangent to the graph of f at the point (0, 3).

d.  Find f(–3) and f(4).  Show the work that leads to your answers.
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The graph to the right represents the velocity, v(t) in meters per second, of a particle that is moving along the x – axis on the time interval 0 < t < 10.  The initial position of the particle at time t = 0 is 12.

43.  On what interval(s) of time is the particle moving 

       to the left and to the right?  Justify your answer.

44.  What is the total distance that the particle has traveled on the time interval 0 < t < 7.  Leave your 

       answer in terms of π.  Indicate units of measure.

45.  What is the net distance that the particle travels on the interval 5 < t < 10?   Round your answer to 

       the nearest thousandth.  Indicate units of measure.

46.  What is the acceleration of the particle at time t = 2?  Indicate units of measure.

47.  What is the position of the particle at time t = 5?  Indicate units of measure.

Pictured to the right is the graph of a function which represents a particle’s velocity on the interval [0, 4].  Answer the following questions.
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48.  For what values is the particle moving to the right?

       Justify your answer.

49.  For what values is the particle moving to the left?

       Justify your answer.

50.  For what values is the speed of the particle increasing?  Justify your answer.

51.  For what values is the speed of the particle decreasing?  Justify your answer.

52.  What is the net distance that the particle travels on the interval [0, 4]?

53.  What is the total distance that the particle travels on the interval [0, 4]?

A car travels on a straight track.  During the time interval 0 < t < 60 seconds, the car’s velocity, v, measured in feet per second, and acceleration, a, measured in feet per second per second, are continuous functions.  The table below shows selected values of these functions.
	t        (sec)
	0
	15
	25
	30
	35
	50
	60

	v(t)        (ft/sec)
	−20
	−30
	−20
	−14
	−10
	0
	10

	a(t)         (ft/sec2)
	1
	5
	2
	1
	2
	4
	2


54.  Using appropriate units, explain the meaning of 
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in terms of the car’s motion.  Approximate    

        this integral using a midpoint approximation with three subintervals as determined by the table.

55.  Using appropriate units, explain the meaning of 
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in terms of the car’s motion.  Find the 

       exact value of the integral. 


56.  Is there a value of t such that a’(t) = 0?  If so, on what interval does such a value exist?  Justify your 

       reasoning.

57.  Using appropriate units, approximate the value of v’(31).  What does this value say about the motion 

       of the car at t = 31.


58.  Using appropriate units, find the value and explain the meaning of 
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At time t = 0, there are 120 pounds of sand in a conical tank.  Sand is being added to the tank at the rate of 
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 pounds per hour.  Sand from the tank is used at a rate of 
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 per hour.  The tank can hold a maximum of 200 pounds of sand.

59.  Find the value of 
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.  Using correct units, what does this value represent?

60.  Find the value of 
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.  Using correct units, what does this value represent?

61.  Find the value of 
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.  Using correct units, what does this value represent?

62.  Write a function, A(t), containing an integral expression that represents the amount of sand in the

        tank at any given time, t.

63.  How many pounds of sand are in the tank at time t = 7?

64.  After time t = 7, sand is not used any more.  Sand is, however, added until the tank is full.  If k
       represents the value of t at which the tank is at maximum capacity, write, but do not solve, an 

       equation using an integral expression to find how many hours it will take before the tank is 

       completely full of sand.
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            Problem #2
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             Problem #3

[image: image86.png]The number of gallons, (1), of a pollutant in a lake changes at the rate P/(1) = 1 - 3¢ *¥" gallons per day,

where 1 is measured in days. There are 50 gallons of the pollutant in the lake at time ¢ = 0. The lake is
considered to be safe when it contains 40 gallons or less of pollutant.

(a) Is the amount of pollutant increasing at time 1 = 9 ? Why or why not?
(b) For what value of  will the number of gallons of pollutant be at its minimum? Justify your answer.
() Is the lake safe when the number of gallons of pollutant is at its minimum? Justify your answer.

(d) An investigator uses the tangent line approximation to P(1) at 1 = 0 as a model for the amount of pollutant
in the lake. At what time 1 does this model predict that the lake becomes safe?




[image: image87.png]The tide removes sand from Sandy Point Beach at a rate modeled by the function R, given by

RH)=2+ Ssin(i').

25
A pumping station adds sand to the beach at a rate modeled by the function S, given by
st
S0 =13

Both R(r) and () have units of cubic yards per hour and f is measured in hours for 0 < < 6. Attime ¢ = 0,
the beach contains 2500 cubic yards of sand.

(a) How much sand will the tide remove from the beach during this 6-hour period? Indicate units of measure.
(b) Write an expression for ¥(¢). the total number of cubic yards of sand on the beach at time 1.
() Find the rate at which the total amount of sand on the beach is changing at time 7 = 4.

(d) For 0 < <6, at what time 7 is the amount of sand on the beach a minimum? What is the minimum value?
Justify your answers.
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                 Problem #2
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65.  Using a right Riemann sum over the given intervals, 

       estimate 
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A.  730


B.  661


C.  564


D.  474


E.  325

66.  For the first six seconds of driving, a car accelerates at a rate of 
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meters per

       second2.  Which one of the following expressions represents the velocity of the car when it first 

       begins to decelerate?


A.  
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C.  
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67.  The rate at which gas is flowing through a large pipeline is given in thousands of gallons per month

       in the chart below.
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     Use a midpoint Riemann sum with two equal subintervals to approximate the number of gallons

     that pass through the pipeline in a year.


A.  594,000


B.  672,000


C.  732,000


D.  744,000


E.  1,068,000

68.  Let f be a continuous function on the closed interval [1, 11].  If the values of f are given below at

       three points, use a trapezoidal approximation to find 
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A.  165


B.  172


C.  190.5


D.  40


E.  80

69.  If 
[image: image72.wmf]b

a

dx

x

f

b

a

3

2

)

(

-

=

ò

, then 
[image: image73.wmf][

]

ò

+

b

a

dx

x

f

3

)

(

 =


A.  2a – 3b + 3


B.  3b – 3a

C.  –a

D.  5a – 6b

E.  a – 6b
Use the table below to answer questions 6 and 7.  Suppose the function f(x) is a continuous function and f is the derivative of F(x).


70.  What is 
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A.  5


B.  8


C.  4


D.  19


E.  Cannot be determined

71.  If the area under the curve of f(x) on the interval 0 < x < 2 is equal to the area under the curve f(x)

       on the interval 2 < x < 3, then what is the value of A?


A.  4


B.  2


C.  5.5


D.  6


E.  Cannot be determined
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              Problem #3

[image: image76.png]‘The rate of fuel consumption, in gallons per minute, recorded during an airplane flight is given by a twice-
differentiable and strictly increasing function R of time 1. The graph of R and a table of selected values of
R(t), for the time interval 0 < t < 90 minutes, are shown above.

(a) Use data from the table to find an approximation for R'(45). Show the computations that lead to your
answer. Indicate units of measure.

(b) The rate of fuel consumption is increasing fastest at time ¢ = 45 minutes. What s the value of R”(45)?
Explain your reasoning.

%
(©) Approximate the value of [ "R(r) d using a left Riemann sum with the five subintervals indicated by the

9%
datain the tabl. I this numerical approximation less than the value of | "R(1) di ? Explain your reasoning.

b
(@ For 0 < b < 90 minutes, explain the meaning of [/ R(¢)df in terms of fuel consumption for the plane.

Explain the meaning of + J:R(t)dt in terms of fuel consumption for the plane. Indicate units of measure in

both answers.




40.  If f(3) = –1, what is the value of f(7)?











_1418466088.unknown

_1422012927.unknown

_1422014473.unknown

_1422017094.unknown

_1422442410.unknown

_1422442497.unknown

_1422442427.unknown

_1422017180.unknown

_1422442369.unknown

_1422017104.unknown

_1422014652.unknown

_1422016696.unknown

_1422016962.unknown

_1422016257.unknown

_1422016349.unknown

_1422015155.unknown

_1422014572.unknown

_1422013160.unknown

_1422014389.unknown

_1422014439.unknown

_1422014348.unknown

_1422013057.unknown

_1422013112.unknown

_1422013015.unknown

_1418466476.unknown

_1418466777.unknown

_1418467481.unknown

_1422012879.unknown

_1418467456.unknown

_1418466678.unknown

_1418466213.unknown

_1418466297.unknown

_1418466159.unknown

_1418380977.unknown

_1418383006.unknown

_1418465928.unknown

_1418465983.unknown

_1418383195.unknown

_1418382806.unknown

_1418382822.unknown

_1418383005.unknown

_1418382485.unknown

_1418382611.unknown

_1361003579.unknown

_1418380836.unknown

_1418380925.unknown

_1418380942.unknown

_1418380876.unknown

_1418380744.unknown

_1418380770.unknown

_1361007857.unknown

_1418380694.unknown

_1361006630.unknown

_1361007357.unknown

_1297698974.unknown

_1297699115.unknown

_1297707456.unknown

_1361003535.unknown

_1297700015.unknown

_1297700238.unknown

_1297700014.unknown

_1297699066.unknown

_1297699109.unknown

_1297699018.unknown

_1297438122.unknown

_1297438244.unknown

_1297438736.unknown

_1297438187.unknown

_1238495927.unknown

_1297438110.unknown

_1238495905.unknown

