m Exercises

SECTION 5.1 AREAS BETWEEN CURVES 349

1-4 Find the area of the shaded region
1. ¥

5-12 Sketch the region enclosed by the given curves. Decide
whether to integrate with respect to x or y. Draw a typical approx-
mating rectangle and label 1ts height and width. Then find the area
of the rezion.

BEy=x+1 y=9-x x=-1, x=2
b y=sinx, y=x, x=u/2, x==
Ly=(x-2, y=x

By=x'—2x y=x+4
9._}'=\-"m: y=1{x+3)2

W y=smx y=2xfm, x=0
Marx=1-yp" x=p"—1

12 4x+ " =12, x=y

13-28 Sketch the region enclosed by the given curves and find its
area.

12 y=12—-x% y=2x"—6

14, _y=x2, _y=4x—11

—-w/i=x=a3

15 y=sec’y, y=8cosx

16 y=cosy, y=2 —cosx, 0=ux=1x
1 x=2% x=4+)

By=yr-1, x—yp=1

19 y=cosmx, y=4x" -1

Zﬂ.x=_}-"1, _}-'=\|'.'2TX, ¥=0

N y=cosx, y=1-1xfm

1 y=x', y=x
B y=cosx, y=sm2x, x=0, x=u/2
M y=cosy, y=1—cosx, I=x=x

5 oy=4+r, y=ix x=9

By=|xl, y=r-2

ny=1x y=x y= i
u_}"=_11'2, _}'=2f, r+y=3 x=10

29-30 Use calculus to find the area of the tnangle with the gZiven
vertices.

9. (0,00, (3,1), (1,2) W (2,00, (0,2), (-1.1)

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

n [~ sim x — cos 2x|dx n [ Jx+2 — x|dre
o

E 33-36 Use a graph to find approximate r-coordinates of the points
of mtersection of the zrven curves. Then find (approximately) the
area of the region bounded by the curves.

33,_}:=xsin[xz], _y=x'1, x=0
f—x, x=0

x
Wy=— =
e YT

/=" -2x y=r -3r+4

36 p=xcos(x’), y=a"

E 37-80 Graph the remion between the curves and use vour caleulator
to compute the area comrect to five decimal places.

2 2
] =
1+ x* ¥

N y= B y=1x"

y= I

M y=tan'x )‘=v"? 4. y=cosxy, y=ux+ 2sin'y

#1. Use a computer algebra system to find the exact area enclosed
by the CI:I.I'\E_}-'=IS — 6’ + 4rand y = x

42. Sketch the region in the ry-plane defined by the inequalines
x—2y'=0,1 —x— |y| =0 and fnd its area.

41, Racing cars driven by Chris and Eelly are side by side at the
start of a race. The table shows the velocities of each car (o
miles per hour) during the first ten seconds of the race. Use the
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Midpoint Fule to esimate how much farther Eelly trawvels than

Chris does during the first ten seconds.

i [ fd Py i oo oy
0 ] & &0 =i
1 20 22 7 75 24
2 32 37 2 g1 03
3 52 9 86 o3
4 54 4l 10 o 102
5 62 71

44, The widths (In meters) of a kidnev-shaped swimming pool
were measwred at 2-metfer intervals as indicated in the figure.
Usze the Midpoimnt Fule to esimate the area of the pool.

45. A cross-section of an anplane wing 15 shown. Measurements of

the thickness of the wing, in centimeters, at 20-centimeter

mfervals are 5.8, 203, 26.7,29.0, 276,273,238 205,151,
8.7, and 2 8. Use the Midpoint Rule to estimate the area of the

wing's cross-section.

——a

200 cm ol

46. If the burth rate of a population 13
b£) = 2200 + 52.3+ + 0.74¢* people per year and the death
rate 15 dl ¢} = 1460 + 28 8¢ people per year, find the area
between these cwrves for 0 = ¢ = 10. What does this area
represent”

47. Two cars, A and B, start side by side and accelerate from rest.

The fizure shows the graphs of their velocity functions.

(a) Which car 15 ahead after one munute? Explain.

(&) What 15 the meaning of the area of the shaded region?
(e} Which car 15 ahead after two minutes? Explain.

(d) Estimnate the time at which the cars are again side by side.

v

48.

] 4.

51

The figure shows graphs of the marginal revenue fimetion &
and the marginal cost function ' for 2 manufacturer [Recall
from Sechon 3.7 that M x) and (1 x) represent the reverme and
cost when xunits are manufactured Assume that £ and ' are
measured m thousands of dollars.] What 15 the meanmg of the
area of the shaded region? Use the Midpoint Rule to estimate
the valie of this quantity.
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The curve with |eq_1.1ai:'n:u:|._|‘-'1 = x*{x + 3) iz called Tschirn-
hausen's cubic. If you graph this eurve vou will see that part
of the carve forms a loop. Find the area enclosed by the loop.

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

tangent line to thiz parabola at (1, 1), and the x-axis.

Find the number & such that the ine y = b divides the region
bounded by the curves y = e and y = 4 mto two regions with
equal area.

52. (3} Find the cumber a such that the line x = a bisects the area

under the curve y = I/t l=x=4
{(b) Find the oumber & such that the line y = b sects the area
o part {z).

. Find the values of ¢ such that the area of the region boundad by

the parabolaz y = x* — ¢’ and y = ¢* — x% iz 376

Suppose that 0 < ¢ <0 /2. For what value of ¢ is the area of
the region enclosed by the cwrves ¥ = cos & y = coslx — &),
and x = 0 equal to the area of the region enclosed by the
curves y = cosix — ), x = mw, and y =07

The following exercizes are intended only for those who have
already covered Chapter 6.

55

~57 Sketch the region bounded by the given curves and find the

area of the region.

B y=1/x y=14x" x=2

5. y=smx y=¢€" x=0, x=m2

. y=tanx, y=2smx, —-wi=rx=x3

58. For what values of m do the line y = mx and the curve

¥ = xfix* + 1) enclose a region? Find the area of the region.



