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10. fu[#:+2FdJ
, 1 .
12 f(tr+ 1 +—,)du
wt
14 f:ec!(s&c:‘+ﬁn!}d’

16. fEdr

sio X

ﬁ 17-18 Fnd the genera]l indefimite integral. Mlustrate by graphmg
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¥=1— 2x— 5x* Then use this mformation to estimate the
area of the rezion that lies under the curve and above the

x-EEIs.

Fepeat Exercize 43 for the curve y = 2x + 3% — 2"

#5. The area of the region that lies to the nght of the j-axis and

to the left of the parabola x = 2y — * (the shaded region in
the fizure) is given by the integral [} (2y — ¥*1 dy. (Tum
your head clockwise and think of the region as lymng below
the curve x = 2y — p* from y = 0 to y = 2.) Find the area
of the region.

. The boundanes of the shaded region are the y-ams, the line

¥=1, and the curve y = 4% . Find the area of this region by
wnting x 25 a function of y and integrating with respect to y
{as i Exercise 45).

. If w4} 15 the rate of growth of 2 child in pounds per vear,

what doas _ism w'(r) ot reprasent?

The cuwrrent 1n a2 wire 15 defined as the denvative of the
charge: J(f) = (F(¥). (See Example 3 in Section 2.7.) What
does Jf I{§) cb reprezent?

. If ol leaks from a tank at a rate of /) gallons per minute at

time f, what does _I‘;x' rif) df represent?

A honeybee population starts with 100 bees and increases
at a rate of n'(f) bees par week. What does 100 + _l;s n'(x) de
represent?

. In Section 3.7 we defined the marginal revenue fanction A7 .x)

as the denvative of the revenue function M x), where x is the
mumber of units sold. What does _rf;:'f?[r} o x represent?

If fix) iz the slope of a trail at a distance of x miles from the
start of the trail, what does _I: f{ x) dx represent?

If x 15 measuwred in meters and fx) 15 measuwred in newtons,
what are the wnits for [J* f{x) dx?
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If the units for x are feet and the wnits for alx) are pounds
per foot, what are the units for da/dr? What units does
_If a(x) dx have?

55-56 The velocity funchion (1n meters per second) 15 given
for a particle moving along a line. Find (3) the displacement and
(b) the distance traveled by the parhicle durmg the given time

interval.
BG p(d =3¢ -3, 0=1i¢=3
86 vid = —2r—8, 1=¢=6§

57-58 The acceleration function (in m/5”} and the initial veloecity

are

given for a particle moving along a line. Find (a) the velocity

at time ¢ and (b) the distance traveled dwmng the given time
interval.

57.

ald=1+4, vil)=5 0=:=10

ald=2t+3 o0)=-4 0=¢=3

B2

. The hnear density of a rod of length 4 m 15 given by

plx) =9 + 2% measured in kilograms per meter, where x
15 measured in meters from one end of the rod. Find the total
mass of the rod.

. Water flows from the bottom of a storage tank at a rate of

i) = 200 — 4¢ hters per minute, where 0 = ¢ = 50. Find
the amount of water that flows from the tank dunng the first
10 minutes.

The velocity of a car was read from 1= speedometer at

10-second infervals and recorded in the table. Use the Midpoint

Rule to estmate the distance traveled by the car.

v {mi,/) v {mi/k)

56
53
50
47
45

£(s)

1]
10
0
30
40
50

()
50
70
80
90

100

[ ]

LnoLnoLnobn g
Lh

Suppose that a volcano 15 erupting and readmes of the rate rf)
at which solid materials are spewed into the atmosphere are
given 1n the table. The time ¢ 15 measured in seconds and the
umnits for rif) are tonnes (metric tons) per second.

¢ o | 1 2 3 4 5 6
rid)

(=3

10 24 36 46 54

{a) Give upper and lower estimates for the total quantity (X&)
of erupted materials after & seconds.
(b} Use the Midpoint Rule to estimate (X6

B5.

i 66.

Water flows into and out of a storage tank. A graph of the rate
of change rf) of the volume of water in the tank, i Liters per
dayv, 15 shown. If the amount of water in the tank at time r= 0
13 25,000 L, use the Midpomnt Rule to estimate the amount of
water in the tank four days later

Fi
Eal
1000
0 HERENRX
— 1000

. Shown 15 the graph of traffic on an Internet service provider's

Tl data line from midnight to 8:00 AM. [)is the data through-
put, measured in megabits per second. Use the Midpomt Rule
to estimate the total amount of data transmmtted during that
time perod.

Dy

—
0 -
044
- |
0 2 4 6 & | (hours)

Shown 15 the power consumption in the provinee of Ontario,
Canada, for December 9, 2004 (fis measured in megawatts;
f 1= measured 1o hours starting at midnight). Using the fact
that power 15 the rate of chanze of enerzy, eshmate the energy
used on that day.

P

22,000 o

20,000 - -

1€, D0

16,000

T
0 306 9 12 15 18 2 1

On May 7, 1992, the space shuttle Fndeavour was launched on
mission ST5-49, the purpose of which was to install a new
perigee kick motor in an Intelsat commumnications satellite. The
table mives the velocity data for the shuttle between Liftoff and
the jethsoning of the solid rocket boosters.
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Evant Time(z) | Velocity (£1/5) w | [x; . J g
Launch o 0 : w
Begin roll mansuver 10 185 s
Exd roll maneuver 15 319 n [ 17
Throttle to 88% 20 447 <1 x°
Throttle to §7% 32 742
Throtile to 104% 59 1325 P =1
Maximum dynamic pressure 62 1445 N\
Solid rocket booster separation 125 4151
{(2) Use a graphing caleulator or computer to model these 72. The area labeled H1s three times the area labeled A. Express
data by a third-degree polynomial. bin terms of a
{b) Use the model i part (2} to eshmate the height reached
by the Fnoeavour, 125 seconds after liftoff. ¥ ¥
J-=g’ / }:e","r
The following exercizes are intended only for those who have /," Y
already covered Chapter &. r /
67-71 Evaluate the integral - T 5
6. | (sinx + sinh x) d *—2 a4 - >
I J-1 sinh x 4+ cosh x o a x 0 b x

WRITING PROJECT

NEWTON, LEIBNIZ, AND THE INVENTION OF CALCULUS

We sometimes read that the inventors of caleulus were Sir Isaac Newton (1642-1727) and
Gotifned Wilhelm Leibmz (1646-1716). But we know that the basic ideas belind mtegration were
mvestgated 2500 vears ago by ancient Greeks such as Eudoxus and Archimedes, and methods for
findmn g tangents were pioneered by Piemre Fermat (1601-1665), Isaac Barrow (1630-1677), and
others. Barrow—who taught at Cambridge and was a major influence on Newton—was the first to
understand the inverse relationship between differentiation and integration. What Mewton and
Leibniz did was to use this relationship, in the form of the Fundamental Theorem of Caleulus, in
order to develop caleulus into a systematic mathematical disciplme. It 15 1n this sense that Newton
and Leibmiz are credited with the invention of caleulus.

Read about the contnbutions of these men 10 one or more of the given references and wnte a
report on one of the following three topics. You can melude brographacal detanls, but the main
thiust of vour report should be a description, m some detail, of their methods and notations. In
particular, you should consult one of the sourcebooks, which give excerpts from the criginal
publications of Newton and Leibniz, tranzlated from Latin to Englich.

» The Role of Newton in the Development of Calculus
" The Role of Leibmiz in the Development of Caleulus

" The Controversy between the Followers of Mewton and Letbniz over
Pricrity m the Invention of Caleulus
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