m Exercises
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1-4 Find the area of the shaded region.

1. y=35x—x° kA V¥

=y

N y=cosx, y=1-2ufw

R y=x', y=x

B y=cosx, y=smnlx, x=0, r=a/2
M y=cosy, y=1—cosx, O=r=w
B oy=4T, y=ir r=9

By=|al, y=x-2

ny=1x y=x y=jr

Moy=u y=2r x+y=3 x=0

29-30 Use calculus to find the area of the mangle with the given
vertices.

(0,00, (3.1), (1,2) W 2,0, 0,2, (L1

5-12 Sketch the region enclosed by the miven curves. Decide
whether to integrate with respect to x or y. Draw a typical approx-
mating rectangle and label its height and width Then find the area
of the region

B y=x+1 y=9—x x=-1, x=12
b y=anx, y=x, xr=7/2, x=x
Ly=(x-2¢ yp=x
By=x'—2x y=x+4

9 y=4x+3, yp=(x+3)2

0 y=smx y=2x/m, x=0
Max=1—y, x=3p"—-1

1 4xr+y' =12, x=y

31-32 Evaluate the integral and mterpret it as the area of 2 region.
Sketch the repion.

n [~ sin x — cos 2x| dy n [ Jr+2 — x| de
o

E 33-36 Use a graph to find approximate y-coordinates of the points

of infersection of the grven curves. Then find (approximately) the
area of the region bounded by the curves.

ny= remix?), y= P ox=0

n o=

x
_ r= g — =0
x* + 1 A

B y=0"—2x y=x"—-3Ix+4

3. y=rx"cos(x’), y=2x"

13-28 Skeich the region enclosed by the given curves and find its

area

12 y=12—-2x% y=x*—6

'II._J.-'=x2, J.-'=4x—xl

15 y=sec’y, y=8cosxy, —w3=xr=u/3
16 y=cosxy, y=2—ecosxy, O0=x=1w
1 x=2"% x=4+,°

1lj'=v"ﬁ: r—y=1

19 y=cosmx, y=4x —1

20 x =" y=\-"ﬁ, y=0

ﬁ Graphing calculator or computer required

E 37-80) Graph the region between the curves and use vour calculator

to compute the area correct to five decimal places.

I y=
YT

y=ux B y=2x" y= JI -

M y=tan'x _y'=v"; M. y=cosx, y=x+ 2sin'x

[C5] Computer slzebaa system required

CAZ) 41, Use a computer alzebra system to find the exact area enclosed

by the curves p=1" — 6x’ + 4xand y = x
4% Sketch the region in the vj-plane defined by the nequalities
x—2y'=0,1 —x— |y| =0 and find its area.

43, Racing cars driven by Chris and Kally are side by side at the
start of a race. The table shows the veloctties of each car (in
miles per hour) during the first ten seconds of the race. Use the
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Midpoint Fule to estimate how much farther Eelly travels than 48. The figure shows graphs of the marginal revenue fimetion £
Chris does duning the first ten seconds. and the marginal cost function £ for 2 manufacturer. [Recall
from Section 3.7 that M x) and (] x) reprezent the revenue and
cost when v units are manufactored. Assume that & and ' are

! e o ! o o measured m thousands of dollars ] What 1= the meaning of the
1] L] ] & &0 20 area of the shaded region? Use the Midpoint Rule to estimate
1 20 22 7 75 86 the value of this guantity.
2 32 37 8 a1 o3
3 446 52 Q a6 o8 v
4 54 1} 10 o0 102 ° .
s e | mn S
44. The widths {n meters) of a kidney-shaped swimming pool S \u’
were measured at 2-meter intervals as indicated in the figure. l__---.___'-'-r_"ﬁr:' T
Use the Midpoint Rule to estimate the area of the pool. I
0 50 00 ¥

] 49. The curve with equation 3* = x*(x + 3) is called Tschirn-
hausen's cubic. If you graph this curve vou will see that part
of the curve forms a loop. Find the area enclosed by the loop.

50. Find the area of the region bounded by the parabola y = 7, the

45. A cross-section of an auplane wing 15 shown. Measurements of tangent line to this parabola at (1, 1), and the x-axis.

the thickness of the wing, in centimeters, at 20-centimeter §1. Find the pumber b such that the line y = b divides the region
mfervals are 5.8, 203, 26.7,29.0, 276,273,238, 205,151, bounded by the curves v = +” and v = 4 into two regions with
8.7, and 2 8. Use the Midpoint Rule to estimate the area of the equal area. : :

Wing's cross-section.
52. (a) Find the oumber a such that the lme x = a bisects the area

under the curve y = 1/x", l = x = 4.
(b) Find the number & such that the lme y = b bisects the area

b 200cm . in part (3).
. o 53. Find the values of ¢ such that the area of the region bounded by
46. If the birth rate of a papulahm:\t is the parabolas ¥ = * — ¢l and y = & — 2’ is 576.
B¢} = 2200 + 52.3¢ + 0.74¢" people per vear and the death . -
rate 15 ol ¢] = 1460 + 28 B¢ people per year, find the area 54. Suppose that 0 < c < &/2. For what value of ¢ is the area of
between these curves for 0 = ¢ = 10. What does this area the region enclosed by the curves y = cos x, y = coslx — o,
represent” and x = 0 equal to the area of the region enclosed by the

curves y = coslx — ¢}, x = 7, and y = 07

47. Two cars, A and B, start side by side and accelerate from rest.
The fizure shows the graphs of their veloeity functions.
(a) Which car 1z ahead after one mimute? Explain.
(k) What iz the meaning of the area of the shaded region? The following exercises are intended only for those who have
(c) Which car 15 ahead after two minutes? Explam. already coverad Chapter 6.
(d) Estunate the time at whach the cars are agam side by side.

55-57 Sketch the region bounded by the ziven curves and find the
v area of the region.

B y=1x, p=10x" x=2

= e 5. y=smx y=¢" x=0 xr=m/2

§l. y=tamrx, y=2smrx -w3i=r=x

1=

D‘/" - . 58. For what values of m do the line y = mx and the curve
! 2 ¢ {paz) v =x/f{x* + 1) enclose a region? Find the area of the region.




