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b.2 Exercises

Finding an Indefinite Integral In Exercises 1-26, find the
_indefinite integral.
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Finding an Indefinite Integral by u-Substitution In
Exercises 27-30, find the indefinite integral by u-substitution.
(Hint: Let u be the denominator of the integrand.)
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Finding an Indefinite Integral of a Trigonometric
Function In Exercises 31-40, find the indefinite integral.
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Differential Equation
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In Exercises 41-44, solve t
differential equation. Use a graphing utility to graph thr
solutions, one of which passes through the given point.
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Finding a Particular Solution In Exercises 45 and 46, fin
the particular solution that satisfies the dlfferentlal equatlo
and the initial equations.

a5, 0 = 2.7 -
46. f"(x) = —

L,f(1) = L, x> 0

%1)2 -2, (2 =0,f2) =3,x> 1

i Slope Field In Exercises 47 and 48, a differential equatlo

a point, and a slope field are given. (a) Sketch two approxima
solutions of the differential equation on the slope field, one
which passes through the given point. (b) Use integration
find the particular solution of the differential equation and us
a graphing utility to graph the solution. Compare the resul
with the sketches in part (a). To print an enlarged copy of th
graph, go to MathGraphs.com.

47.

3\ e
N\ — e e
b N
e \N——rrrrr -~

T e 1+\N——r o e~

NSNS NN
N
\
3

NNN N NN
NN NN

\

\N = r s e
) 1 ) ) 13
T T T T T
\N—rrr - 5

g

FN— e e e e e

Nt e

3

2\ @ — e -

N e
-3

|
—_——e ot
NSNS

A

»
w
g

A

Evaluating a Definite Integral In Exercises 49-56
evaluate the definite integral. Use a graphing utility to verif
your result.
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ng Technology to Find an Integral In Exercises 57-62,
k2 a computer algebra system to find or evaluate the integral.
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ding a Derivative In Exercises 63-66, find F'(x).
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ea In Exercises 67-70, find the area of the given region.
a graphing utility to verify your result.
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ify ea In Exercises 71-74, find the area of the region

pounded by the graphs of the equations. Use a graphing utility
o verify your result. :
, _x2+4

X
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5 o _
72.y—x2+2, x=1, x=5 y=0
73.y=2sec%x, x=0, x=2, y=0

74,y =2x —tan03x, x=1, x=4, y=0

Numerical Integration In Exercises 75-78, use the
Trapezoidal Rule and Simpson’s Rule to approximate the value
of the definite integral. Let » = 4 and round your answer to
four decimal places. Use a graphing utility to verify your result.
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WRITING ABOUT CONCEPTS

Choosing a Formula In Exercises 79-82, state the
integration formula you would use to perform the
integration. Do not integrate.
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79. jﬁdx 80. f(x2+4)3dx
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81. Lﬂ g 82. jtanx dx

Approximation In Exercises 83 and 84, determine
which value best approximates the area of the region |
between the x-axis and the graph of the function over the
given interval. (Make your selection on the basis of a sketch
of the region, not by performing any calculations.)

83. f(x) = secx, [0,1]
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85. Finding a Value Find a value of x such that

Jgdt=j la’t.
1 t 14t

86. Finding a Value Find a value of x such that

Jldt
1 b

is equal to (a) In 5 and (b) 1.
87. Proof Prove that

fcotudu = In|sin u| + C.
88. Proof Prove that

jcscudu = —In|cscu + cotu| + C.
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Using Properties of Logarithms and Trigonometric
Identities In Exercises 89-92, show that the two formulas

are equivalent.

89. ftanxdx = —In|cos x| + C
tan x dx = In|sec x| + C

90.

cotxdx = In|sinx| + C

cotxdx = —In|csc x| + C

—

91.

—

sec x dx = In[sec x + tanx| + C

—

secxdx = —In|secx — tanx| + C

92. |cescxdx = ~Infescx + cotx| + C

—

fcscxdx = Infcsc x — cot x| + C

Finding the Average Value of a Function In Exercises
93-96, find the average value of the function over the given
interval,

93. f(x) = S

x?

95. F(x) = 2‘;”, [1, e]

[2, 4] 9, f(z) = w [2,4]

96. (%) = sec ? To, 2]

97. Population Growth A population of bacteria P is
changing at a rate of

dP _ 3000
dt 1+ 0.25¢

where ¢ is the time in days. The initial population (when ¢ = 0)
is 1000. Write an equation that gives the population at any time
t. Then find the population when ¢ = 3 days.

98. Sales The rate of change in sales S is inversely proportional
to time ¢ (# > 1), measured in weeks. Find S as a function of ¢
when the sales after 2 and 4 weeks are 200 units and 300 units,
respectively.

99, Heat Transfer ® 00000000 s 00000000

Find the time required
for an object to cool
from 300°F to 250°F
by evaluating

300 ]
p= 01
In2j,5, T—100"

where ¢ is time in
minutes.
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100. Average Price The demand equation for a product

_ 90,000
P =200 + 3%

where p is the price (in dollars) and x is the number of yy
(in thousands). Find the average price p on the intery
40 < x < 50.

101. Area and Slope Graph the function

x
1+ x?

f&) =

on the interval [0, oo).

y =% ‘ .
(b) Determine the values of the slope m such that the [
¥ = mx and the graph of fenclose a finite region, :

(¢) Calculate the area of this region as a function of m.

True or False? In Exercises 103-106, determine wheth Iy
the statement is true or false. If it is false, explain why or give!
an example that shows it is false.

103. (Inx)'/2 =JInx
104. [Inxdx = (1/x) + C

105. J%dx =Inlex|, ¢#0

2 2
106. f idx = [lnlxI] =In2~-Inl=In2
-1

-1
107. Napier’s Inequality For0 < x < v, show that
1<lny—lnx<l‘
y y—x x
108. Proof Prove that the function
Fx) = f ?dt
is constant on the interval (0, oo).
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