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2. Let g(x) = [5f(z) dr, where f is the function whose graph

is shown.

(a) Evaluate g(x) forx =0, 1,2, 3, 4, 5, and 6.

(b) Estimate g(7).

(c) Where does g have a maximum value? Where does it have a

minimum value?

(d) Sketch a rough graph of g.
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13 Let g(x) = [T £(2) dt, where f is the function whose graph

is shown.

(a) Evaluate g(0), g(1),

9(2). 9(3), and g(6).
(b) On what interval is g increasing?

(c) Where does g have a maximum value?
(d) Sketch a rough graph of g.
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4 Letg(x) = ffs f@ .dr, where f is the function whose graph is

shown.

(a) Evaluate g(—3) and g(3).

(b) Estimate g(—2), g(—1), and g(0).

(c) On what interval is g increasing?

(d) Where does g have a maximum value?

(e) Sketch a rough graph of g.

(f) Use the graph in part (e) to sketch the graph of g/(x).

Compare with the graph of f.
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55. Use the Midpoint Rule with n = 5 to approximate
1 » .
GIFRe 2 CRpiGaE
56. A particle moves along a line with velocity function
() = r* — 1, where v is measured in meters per second.
Find (a) the chspla.csmcm and (b) the distance traveled by the
particle during the time interval [0, 5]. !

57. Let r(z) be the rate at which the world’s oil is consumed, where
t is measured in years starting at ¢ = 0 on January 1, 2000,
and r(7) is measured in barrels per year. What does [’ r(r) dr
represent?

58. A radar gun was used to record the speed of a runner at the
times given in the table. Usé the MidpointRule to estimate the
distance r.he runner covered during those 5 seconds.

(© | c@/s) || 10 | @/
0 0 3.0 10.51
0.5 4.67 35 .| 1067
1.0 7.34 4.0 - 10.76
15 8.86 4.5 10.81
20 DT e 5.0 10.81
Z5 10.22

59. A population of honeybees increased at a rate of r(z) bees per
week, where the graph of r is as shown. Use the Midpoint Rul
with six subintervals to estimate the increase in the bee popula
tion during the first 24 weeks.
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60. Let
sl | P e
f(x)—{_ 1—22 if0=x=1

Evaluate [*, f(x) dx by interpreting the integral as a difference
of areas.
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45. If w'(¢) is the rate of growth of a child in pounds per year, what
does [}° w'(t) dr represent?

46. The current in a wire is defined as the derivative of the charge:
I(z) = Q'(r). (See Example 3 in Section 3.3.) What does
[PIe) ar represent?

AF If oil leaks from a tank at a rate of r(z) gallons per minute at
" time ¢, what does j'um r(7) dt represent?

48. A honeybee population starts-with 100 bees and increases
at arate of n'(f) bees per week. What does 100 + [* n'(f) dt.
represent? ;

49. In Section 4.8 we defined the marginal revenue function R'(x)
as the derivative of the revenue function R(x), where x is the
number of units sold. What does ffggg R'(x) dx represent?

50. If f {x) is the slope of a trail at a distance of x miles from the

start of the trail, what does [7 f(x) dx represent?

51. If x is measured in meters and f(x) is measured in newtons,
what are the units for [J*f(x) dx?

52, If the units for x are feet and the units for al(x) are pounds per
foot, what are the units for da/dx? What units does [} a(x) dx
have?

53-54 i The velocity function (in meters per second) is given
for a particle moving along a line. Find (a) the displacement and
(b) the distance traveled by the particle during the gwen time
interval.. .

%ﬁ‘v(r} =3r— 5,

54, v(f) =¢* — 2t — 8§,

0=sr=3
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55-56 i The acceleration function (in m/s*) and the initial veloc-
ity are given for a particle moving along a line. Find (a) the
velocity at time 7 and (b) the distance traveled during the given
time interval. :

BS a(f) =1 + 4,

56. a(f) = 2t + 3,

(0)=5 0=:=<10

vp0)=—-4, 0=r=<3"
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57. The linear density of a rod of length 4 m is given by
plx) = Ok 2\/; measured in kilograms per meter, where
x is measured in meters from one end of the rod. Find the total
mass of the rod.

58. Water flows from the bottom of a storage tank at a rate of
r(t) = 200 — 4 liters per minute, where 0 < ¢ < 50. Find the
amount of water that flows from the tank during the first
10 minutes.
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60.

" (b) Use the Midpoint Rule to estimate Q(6).

61.

62.

I 63

The velocity of a carwas read from its speedometer at
10-second intervals and recorded in the table. Use the M_ldpo]_m

Rule to estimate the distance traveled by the car.

¢ t(s) v (mifh) t(s) v (mi/h)
0 F 0 60 56 :
10 38 70 53
20 52 80 50
30 58 90 47
55 100 |* 45
50 51

Suppose that a volcano is erupting and readings of the rate f(r)_.;l
at which solid materials are spewed into the atmosphere are
given in the table. The time ¢ is measured in seconds and the :
units for r{¢) are tonnes (metric tons) per second.

t 0 1 2 3 4

(1) 2 10 24 36 46

(a) Give upper and lower estimates for the quantity 0(6) of
eruptéd materials after 6 seconds.

The marginal cost of rnanufacturiﬁg x yards of a certain fab_r'i
is C'(x) = 3 — 0.01x + 0.000006x> (in dollars per yard). Fi
the increase in cost if the production level is raised from
2000 yards to 4000 yards. 3

water four days later.
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Economists use a cumulative distribution called a Lorenz ¢
to describe the distribution of income between households 11
given country. Typically, a Lorenz curve is defined on [0, 1
with endpoints (0, 0) and (1, 1), and is continuous, increasing
and concave upward. The points en this curve are determin
by ranking all households by income and then computing th
percentage of households whose income is less than or €

to a given percentage of the total income of the country- Fo
example, the point (a/100, b/100) is on the Lorenz curve if
bottom a% of the households receive less than or equal t0 b
of the total income. Absolute equality of income distributio




