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HECK EXERCISES 5.1

2

5.1 Area Between Two Curves 353

(See page 355 for answers, }

tegral expression for the area of the parallelogram
ed byy=2x4+8y=2x-3,x= -1, andy = 5
. The value of this integral is
The points of intersection for the circle x2 + y2 =4 and
heliney=x4Z2are _____ apd

CISE SET 5.1 R4 Graphing Utility CAS

(b) Expressed as a definite integral with respect to x,

gives the area of the region inside the circle
x2+y2:4andab0vetheliney:x+2.

(¢) Expressed as a definite integral with respect to y,

gives the area of the region described in

part (b).
4. The area of the region enclosed by the curves y = x2 and
y=Yxis .

nd the area of the shaded region, =

5~6 Find the area of the shaded region by (a) integrating with
respect to x and (b) integrating with respectto y. =

-14 Sketch the region enclosed by the curves and find its area.

Ly =l ¥ = /X, x:%, x =1
cy=xt—dx, y=0, x=0 x=2

P Y =ce0sly, y=0, x =x/4, x = z/2
Cy=sec’x, y=2, X = -nfd, x = n/4
¥=siny, x=0, y = /4, ¥y =37/4
=y x=y_2

B.y=2+1x-1, y=-1x47
4 y=x, y=4dy, y=-—x42

9 15-20 Usea graphing utility, where helpful, to find the areq of
the region enclosed by the curves. =
5. y =2 422 £ 3x, y= ¢
16, y =%~ 252 y—_2,2 3,
17, y = sinx, y=cosx, x =0, x =27
lS.y:x3-4x,y=O 19 x =3y —y x =0
20, x:y3—4y2+3y, r=y—y

21~24 True~False Determine whether the staternent is true or
false. Explain your answer. [In each exercise, assume that I
and g are distinct continuous functions on [a, b] and that A de-
Itotes the area of the region bounded by the graphs of y = J(x),
y=g)x=gq, and x = b] w
2L K fandg differ by a positive constante, then A = ¢(p — q).
22, It b
| 1709 - gnax = =3

then 4 = 3,

23, If ] b
“/ [Fx) — g(x}]dx =0
23

then the graphs of Y= f(x} and y = g(x) cross at least

ouce on [a, b].
24, If b
A= ! [ 700 - ewnan
then the graphs of y = f(x} and y = g(x) don’t cross on
la, b]. '

25. Use a CAS to find the area enclosed by vy =3—2x and
vo=x% 40255 —3x* 4+ 2,

26. Use a CAS to find the exact area enclosed by the curves

y=x"—=2x% - 3xand y = x3.

27. Find a horizontal Jine ¥y = k that divides the area between
y=x%and y = 9 info two equal parts.

28. Find a vertical line x = J that divides the area enclosed by
T=/Y, x =2 and v = Qinto two equal parts,
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29. (a) Find the area of the region enclosed by the parabola
y == 2x — x* and the x-axis.
{(b) Find the value of m so that the line y == mx divides the
region in part (a) into two regions of equal area.
30. Find the area between the curve y = sin x and the line seg-
ment joining the points (0, 0) and {(57/6, 1/2) onthe curve.

31-3% Use Newton’s Method (Section 3.7), where needed, {0
approximate the x-coordinates of the intessections of the curves
to at least four decimal places, and then use those approximations
to approximate the arez of the region. ¥

31. The region that lies below the curve y = sin x and above
the line y = 0.2x, where x = 0.

32. The region enciosed by the graphs of y = x? and y = cosx,

33. The region that is enclosed by the curves y = x* -1 and
v =2sinx,

34. Referring to the accompanying figure, use a CAS to esti-

mate the vatue of k so that the areas of the shaded regions
are equal.

Source: This exercise is based on Problem Al that was posed in the Fifty-Fourth
Annuat William Lowell Patnam Mathematical Competition.

AY s
=sinx
1t !
y=k
\‘. —
/ ™, a Figure Ex-34

| 35, Two racers in adjacent lanes move with velocity func- \
: tions vy (t) m/s and v, () m/s, respectively. Suppose |
‘. that the racers are even at time ¢ = 60 s. Interpret the |
‘ value of the integral ‘

H 60 ‘
| [ o - w@nd |

‘ in this context, ’

‘ 36. The accompanying figure shows acceleration versius
time curves for two cars that move along a straight track,

‘ accelerating from rest at the starting line. What does the
area A between the curves over the interval 0 <7 < T
represent? Justify your answer.

< Figure Ex-36

| 37. Suppose that f and g areintegrable on [, b], butneither |
l f(x) = g(x) nor g(x) = f(x) holds for all x in [a,b] !

fie,thecurvesy = f(x)andy = glx}are intertwined}. |
‘ (a) What is the geometric significance of the integral

b
f LFO) — g(0)]dx?

(b) What is the geometric significance of the integral

b
[ 10— gian
a
|
38. T.et A(n) be the area in the first quadrant enclosed by |
the curves y = 4/x and y = x.
(2) By considering how the graph of y = ¥x changes
as n increases, make a conjecture about the Yirnit of ;
Afn) as n— o
L (b} Confirm your conjecture by calculating the limit.

39. Find the area of the region enclosed between the curve
1172 4 3172 = !/2 and the coordinate axes.

40. Show that the area of the ellipse in the accompanying figure
is 7rab. [Hint: Use a formula from geometry.]

AY

e

41. Writing Suppose that f and g are continuous on [a,b]
but that the graphs of y = f(x) and y = g(x) cross sev-
eral times. Describe a step-by-step procedure for determin-
ing the area bounded by the graphs of y = f{x), y = gl
x=a,andx =b.

42. Writing Suppose that R and § are two regions in the x¥-
plane that lie between a pair of lines L; and L, that art
parallel to the y-axis. Assume that each line between L1
and L that is parallel to the y-axis intersects R and § 0
line segments of equal length. Give an informal argument
that the area of R is equal to the area of S. (Make reasonable

assumptions about the boundaries of R and S.)

<4 Figure Ex-40
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(See page 365 for answers.)

1. A solid S extends along the x-axis from x = [ to x =3.
For x between ! and 3, the cross-sectional area of S per-
pendicular to the x-axis is 3x%, An integral expression for
the volume of Sis . The value of this integral is

2. Asolid § is generated by revolving the region between the
x-axis and the curve y = +/sinx (0 <x < 7) about the x-
axis.

(a) For x between 0 and =, the cross-sectional area of §
perpendicular to the x-axis at x is Alx) =

(b) An integral expression for the volume of §is

(c) The value of the integral in part (b) s

3. Asolid S is generated by revolving the region enchosed by
the line y = 2x + 1 and the curve y'= x* + 1 about the
X-axis.

EXERCISE SET 5.2 CAS

(a) For x between and the cross
sectional area of § perpendicular fo the x-axis at x
A= .

(b) An integral expression for the volume of § is

4. A solid § is generated by revolving the region enclosed b
the line y = x -+ 1 and the curve y = x* - 1 about the y

axis. .

(a) For y between and the cross
sectional area of S perpendicutar to the y-axis at y i
A= ——

(b) An integral expression for the volume of 5 is

1-8 Find the volume of the solid that resuits when the shaded
region is revolved about the indicated axis. #

9, Pind the volume of the solid whose base is the regio
bounded between the curve y = x* and the x-axis fron
x = 0 io x = 2 and whose cross sections taken perpendic
ular to the x-axis are squares.
10. Find the volume of the solid whose base is the regio
bounded between the curve y = secx and the x-axis fron
x = m/4 to x = /3 and whose cross sections taken per
pendicular to the x-axis are squares.

11-14 Find the volume of the solid that results when the regior
enclosed by the given curves is revolved about the x-axis. &

1. y=4+/25~—x2, y=3

12. y=9—x% y=0 13. x = /3, x =y/4

14. y =sinx, y =cosx, x =0, x = /4
[Hint: Use the identity cos 2x = cos® x — sin®x.]

15. Find the volume of the solid whose base is the fegiol
bounded between the curve y = x° and the y-axis fm___ﬂ_
y = 0 to y = 1 and whose cross sections taken perpt‘:f_l_(_!_f?
ular to the y-axis are squares, g

16. Find the volume of the solid whose base is the regit_l_l?_-‘?‘.?
closed between the curve x = | — y* and the )"ﬂ“?'.--“?!
whose cross sections taken perpendicular to the y-axis st
squares.

17-20 Find the volume of the sofid that results whex tht?_ el
enclosed by the given curves is revolved about the y-atk

17. x =cscy, y=n/d, y=73n/4, x=0
18. y=x?, x =y

19. x =y, x=y+2

20, x =1—y2, x=2+y% y=—1L y=1




24 True-False Determine whether the statement is frue or
%1’ Explain your answer, [In these exercises, assume that a
mi.stz. § of volume V is bounded by two parallel planes perpen-
:1?;”“ o the x-axis atx = ¢ and x = b and that for each x in

Ja. 5] Alx) depotes the cross-sectional area of § perpendicular
10 the r-axis.] ®

41, 1f ach cross section of § perpendicular to the x-axis is &

square, then § is a rectangular parallelepiped (i.e., is box

shaped).

2. 1f gach cross section of § is a disk ora washer, then S is a
solid of revolution.

13, 1f x I8 in centimeters (cm), then A(x) must be a quadratic
function of x, since amits of A (x) will be square centimeters
(cm?).

24. The average value of A(x) on the interval [2, b]is given by
v/ —a).

25, Find the vohime of the solid that results when the region
above the x-axis and below the ellipse

—a—+t:1 (@>0,b=>0

is revolved about the x-axis.

6. Let V bethe volume of the solid that results when the region
enclosedbyy = 1/x,y =0,x =2, andx =bQ <b<2)
is revolved about the x-axis. Rind the value of b for which
V=3

7. Find the volume of the solid generated when the region
enclosed by y =~/ + l,y= \/5.; and y = 01is revolved
about the x-axis. [Hinz: Split the sotid into two parts.]

2%, Find the volume of the solid generated when the region
enclosed by y = /%, y=6—-%, and y = 0 is revolved
about the x-axis. [Hint: Split the solid into two parts.]

‘ 29. Suppose that f is a continuous function on [a, &), and—\
‘, iet R be the region between the curve y = f{x) and

l the line y = k fromx = a 0 x = b. Using the method
} of disks, derive with explanation a formula for the vol-
| ume of a solid generated by revolving R about the line
\ y = k. State and explain additional assumptions, if any,
| that you need about f for your formula.

1 30. Suppose thatv and w are continuous functions on[c, d1,
| and let R be the region between the curves X = v(y}and
\ x=w(y) fromy=ctoy= d. Using the method of

washers, derive with explanation a formula for the vol-

ume of a solid generated by revolving R about the line
‘| x = k. State and explain additional assumptions, if any,
| that you need about v and w for your formula.

. Consider the solid generated by revolving the shaded
region in Exercise 1 about the ling y = 2. |

|

5.2 Volumes by Slicing; Disks and Washers 363

(a) Makea conjecture as 1o which is larger: the volume 1
of this solid or the volume of the solid in Exercise
1. Explain the basis of your conjecture.

(b) Check your conjecture by calculating this volume
and comparing it to the volume obtained in Exer-
cise 1.

32. Consider the solid generated by revolving the shaded

L

33.

34,

35,

36.

37.

38.

39.

40.

41.

42.

43.

region in Bxercise 4 about the line x = 2.5.

(a) Make a conjecture as to which is larger: the volume |
of this solid or the volume of the solid in Exercise
4. Explain the basis of your conjecture.

(b) Check your conjecture by expressing the difference
in the two volumes as a single definite integzal.

[Hint: Sketch the graph of the integrand.] |
N

e

Find the volume of the solid that results when the region
enclosed by y = /%, y =0, and x = 9 is revolved about
the line x = 9.

Find the volume of the solid that results when the region in
Exercise 33 is revolved about the line y = 3.

Find the volume of the solid that resulis when the region
enclosed by x = y>and x =¥ Is revolved about the line
y=—1

Find the volume of the solid that results when the region in
Exercise 35 1s revolved about the line x = —1.

Find the volume of the solid that results when the region
enclosed by y = x2and y = x° is revolved about the line
x =1

Find the volume of the solid that results when the region in
Exercise 37 is revolved about the lne y = —1.

A nose cone for a space reenlry vehicle is designed so that
a cross section, taken x ft from the tip and perpendicular o
the axis of symmetry, is a circle of radius %xz ft. Find the
volume of the nose cone given that its length is 20 ft.

A certain solid is 1 ft high, and a horizontal cross section
taken x ft above the bottom of the solid is an annulus of
inner radius x? ft and outer radius /% ft. Find the volume
of thg solid.

Find the volume of the solid whose base is the region
bounded between the curves y = x and y = %2, and whose
cross sections perpendicular to the x-axis are squares.

The base of a certain solid is theregion enclosedby y = +/%,
y=0 andx = 4. Bvery cross section perpendicular to the
-axis is a semicircle with its diamefer across the base. Find
the volume of the solid.

In parts (a)—(c) find the volume of the golid whose hase is
enclosed by thecircle %2+ y* = 1 and whose cross sections
taken perpendicular to the x-axis are as indicated.

(cont.)




¢ egion in the first quadrant bounded by the graphs
A%,y =0,adx=0.

cylindrical shells to find the volume of the solid that
erated when the region that is enclosed by y = 1 /%3,
=2, vy = 0 is revolved about the line x = —1.

ylindrical shells to find the volume of the solid that
.,gv wrated when the region that is enclosed by y = x%,

1. x = 0is revolved about the line y = 1.

?

<6 cylindrical shells to find the volume of the cone gen-
-~ Uirated when the triangle with vertices (0, 0), (0, r), (k, 0),
"where 7 > 0 and k> 0, is revolved about the x-axis.

30 ..'Tf]e region enclosed between the curve y? = kx and the line
217 o L is revolved about the line x = %k Use cylindrical
shells to find the volume of the resulting solid. (Assume

“k>0)

%1 As shown in the accompanying figure, a cylindrical hole 15
drilled all the way through the center of a sphere. Show
that the volume of the remaining solid depends only on the
length L of the hole, not on the size of the sphere.

< Figure Ex-31

!!/QUICK CHECK ANSWERS 5.3

32.

33.

34.

35.

5.4 Length of a Plane Curve 371

Use cylindrical shells to find the volume of the torus ob-
tained by revolving the circle x> + y* = a* about the line
x = b, where b > a > 0. [Hint: It may help in the integra-
tion to think of an integral as an area.]

Let V, and V, be the volumes of the solids that result when

the region enclosed by y = 1/x, y =0, x = £, and x = b
(b > 1) is revolved about the x-axis and y-axis, respec-

tively. Is there a value of b for which V, = V,?

Writing Faced with the problem of computing the volume
of a solid of revolution, how would you go about deciding
whether to use the method of disks/washers or the method
of ¢ylindrical shells?

Writing With both the method of disks/washers and with
the method of cylindrical shells, we integrate an “area” to
get the volume of a solid of revolution. However, these two
approaches differ in very significant ways. Write a brief
paragraph that discusses these differences.

4
3. f 2my[4 - (y — 2)°1dy
[+

LENGTH OF A PLANE CURVE

4 4
L (&) 2mx(1 4 /) (b) f 2mx(L+ /2 dx 2. (a) 27(5 — x)(1 + /%) (b) [ 27(5 — x)(1 + /%) dx
1 . 1

a plane curve.

In this section we will use the tools of caleulus to study the problem of finding the length of

y=fx

B ARCLENGTH

Our first objective is to define what we mean by the length (also called the arc length) of
a plane curve y = f(x) over an interval [a, b] (Figure 5.4.1). Once that is done we will be
able to focus on the problem of computing arc lengths. To avoid some complications that
— f  would otherwise occur, we will impose the requirement that f be continuous on [a, b], in
which case we will say that y = f(x) is a smooth curve on [a, b] or that f is a smooth
function on [a, b]. Thus, we will be concerned with the following problern.

a } b

4 Figure 5.4.1




3-8

b

ERE I

g-12 True-False

{alsc.

9.
i

i l:s. 3x

X =

E, nd the exact arc length of the curve over the interval. &
L3 1 fomx =0tox =1

:2 3/2 - 0 j = ]_
Lo + 2> from y 0y

x2/3ﬁ0mx:1tox=8

)
S 8)/(16x%) from x =2tox = 3

;34@):y"‘+48fromy=2toyz4
y4+%y—2f1‘0my:1toyz4

l
X =73

Determine whether the stalement is true or
Fxplain your answer- %

The graph of y = /T — x2 is a smooth curve ont -1, 1].
The approximation

Lo Y A+ L) = fladl
k=1

for arc tength is oot expressed in the form of a Riemann

SUiT.

11. The approximation

12.

13

15.

n

LYy

k=1

J 14 PP Ax

for arc lengsh is exact when f is a linear function of x.

In our definition of the arc length for the graph of y = f(x),
weneed f'(x)tobea contimuous function in order for f to
satisfy the hypothests of the Mean-Value Theorem (3.8.2).

_ Consider the curve y = x*°.

{a) Sketch the portion of the curve between x
x=8

(b) Explain why Fornmla (4) cannot be nsed to find the \
arc length of the curve sketched in part (2}, |

(c) Find the arc jength of the curve sketched in partt (a).

. The curve segment y = x> from x =1 0 x = 2 may
also be expressed as the graph of x = ,/y from y = 1
to y = 4. Setup two integrals that give the arc length of
this curve segment, one by integrating with respect to X,
and the other by integrating with respect to y. Demon-
strate a substitution that verifies that these two integrals
are equal. |

= —}and

Lo

Consider the curve segments ¥ = x2 from x = 5

x :2andy=ﬁfromx:%tox:4.

{2) Graph the two curve segments and use your graphs
to explain why the lengths of these two curve Seg-
ments should be equal.

(b) Setup integrals that give the arc lengths of the curve
segments by integrating with respect to x. Demon-
strate a substitution that verifies that these two inte-
grals are equal. \

(c) Setup integrals that give the arc lengths of the curve \
segments by integrating with respect to ¥.

19.

L

20, A basketball player

21.

22.

. Follow the directions of Exercise 15 for the curve seg- \

. lety=

5.4 Length of a Plane Curve 375

(d) Approximate the arc length of each curve segment
using Formula (2) with n = 10 equal subintervals.

{e) Which of the two approximations in part (d) is more
accurate? Explain. |

(f) Use the midpoint approximation with n = 10 sub-
intervals to approximate each arc length integral in
part (b).

{g) Usea calculating utility with pumnerical integration
capabilities to approximate the arc length integrals |
in part (D) to four decimal places. I

ments y = x¥3 from x = 10-? to x = 1 and y = x*°
fromx = 108 tox = 1. \

. Eollow the directions of Exercise 15 for the curve seg- |
|

3 apd for the
4/3tox = 2. |

f(x)bea smooth curve on the closed interval \

ment y =1-+1/x from x =110 x =
curve segment y = 1/(x — 1) from x =

la, b]. Prove that if m and M are nonnegative numbers
cuch that m < | F/(x)l < M for all x in {a, b, then the
arclength Lofy = f {x) overthe interval {a, b] satisfies |
the inequalities |

(b~a)\/1+mz§Ls(b-a)\/l—i-M2

Use the result of Exercise 18 to show that the arc length
L of y = sec x over the interval 0 < x < 7/3 satisfies
T it
T op<=/13
3773

S

makes a successful shot from the free
that the path of the ball from the mo-
the hoop is described

throw line. Suppose
ment of release to the moment it enters
by
y = 215+ 2.09x — 041x%, 0<x=46

where x is the horizontal distance (in meters) from the point
of release, and y is the vertical distance (in meters) above
the floor. Use a CAS or a scientific calculator with a numer-
ical integration capability to approximate the distance the
ball travels from the moment it is released to the moment it
enters the hoop. Round your answer to two decimal places.

Find a positive value of k (to two decimal places) such that
the carve y = k sin x has an arc length of L = 5 units over
the interval from x = (tox =7 [Hins: Find an integral
for the arc length L in terms of k, and then use a CAS
or a scientific calculator with a numerical integration ca-
pability to find integer values of k at which the values of
I, — 5 have opposite signs. Complete the sofution by using
the Intermediate-Value Theorers (1.5.8) to approximate the
value of k to two decimal places.]

As shown in the accompanying figure on the next page, 4
horizontal beam with dimensions 2 in x 6in x 16ftisfixed
at both ends and is subjected to 2 uniformly distributed load
of 120 Ib/ft. As a result of the load, the centerline of ihe
beam undergoes a deflection that i described by
y=—167x 107" - 2L%% 4+ LM
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x:Zaxey:landy:
(5) the surface area S is

integral in Geometry, Science,

4. Since x =

and Engineering

7. we have dx/dy = /@I and hence from

4 dx\
§= | 2mxl4+\70 dy
1 dy

ff 2y 1 (j’l—}/_i)l dy

4
zn’f \f4y+1dy
1

’ = 7 w2 du w=dy !
- 4 Js du ::4d){
x 2 17
T iy = T — 5% ~ 3085 <
4 3 - 6

l/ QUICK CHECK EXERCISES 5.5

(See poge 282 for answers.)

1. ff fisa smooth, nonnegative fanction on [z, b}, then the
surface area S of the surface of revolution generated by re-
valving the portion of the curve y = f (x) between x = @
and x = b about the x-axis is .

3. The lateral area of the frastum with slant height JTO and

{andrp =218

hase radii 1

EXERCISE SET 5.5 CAS

area of the surface generated
ing (3, 1) and (6, 2) aboul

3. Anintegral expression for the
by rotating the fine segment jok
the x-axis is

4, Anintegral expression for the area of the surface generated
by rotating the line segment joining (3, 1) and {6,2) aboul
the y-axis 18 ————

1—4 Find the area of the surface generated by revolving the

given curve shout the x-axis. &
1. y="x, 0<x<1
2. y:ﬁ, 1<x <4
3, y = A5, 1ex<l

4.x:3/—)7, 1_<_y§8

5-8 Find the area of the suxface generated by revolving the
given curve about the y-axis. #

5 x=9+1 0<y=2

6. x =y, 0=y=l

7. x =9 - Y% 2<y=l

8 x=2/1—0 —1=y=0

9-12 UseaCAS to find the exact area of the surface generated

by revolving the curve about the stated axis. =
9. y =% %xm, 1< x <3 x-axis

10. y = 3x° + Ll 12x 22 x-axis

I gy =20+ L 1Sy = 2, y-axis
12, x = JIE—y, 0=y < 15; y-axis

13-14 Usca CASora calculating utility with a aumesica! fii-
tegration capability © approximate the area of the gurface £
erated by revolving the curve about the gtated axis. Round yor
angwer {0 two decimal places. #

13. y= gnx, 0€x =M X-BXiS

14, x =tany, 0¥ = wfd, y-axis

15-18 True-False Determine whether the statement s truc v

false. Bxplain your answer. #

15. The lateral surface area § of aright circular cone with
1, and base radius 7 is S =77 F2 o+t

peitk

G M
16. The lateral surface arca of a frustum of stant height "
i A - o v
base radii ry and 72 38 equal to the lateral :SUIfﬂCC' 1\'1”1
a right cireutar cylinder of height ! and radius equdt

average of 11 and 2.
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o' the method of sficing for finding volumes, and
¢ method to defive an integral formula for finding
< by the method of disks.

5, Sifean ntegral formula for finding a volume by the method
“lindrical sheils, and use Riemann sums to derive the

3 Saa[e an integral formula for finding the arc length of a
h snabb'th curve y = f(x) over an interval [a, b), and use Rie-
nann sums fo detive the formula.

4. Staie an integral formula for the work W done by & varighle
force F(x) applied in the direction of motion fo an object
meving from x = @ to x = b, and use Riemann sums to
derive the formula.

g Stale an integral formula for the fluid force F exertedona
vertical flat surface immersed in a fluid of weight density o,
and use Riemann sums to derive the formula.

6. Let R be the region in the first quadrant enclosed by y = x%,
y=2+%, and x = 0. In each part, set up, but do not eval-
Jate, an integral or a sum of integrals that will solve the
problemn.

(1) Find the area of R by integrating with respect to x.

(b) Find the area of R by integrating with respect to y.

(¢) Find the volume of the solid generated by revolving R
about the x-axis by integrafing with respect to x.

(¢) Find the volume of the solid generated by revolving R
about the x-axis by integrating with respect to y.

(e) Find the volume of the solid generated by revolving R
about the y-axis by integrating with respect to x.

(f) Find the volume of the solid generated by revolving R
about the y-axis by integrating with respect to y.

(g) Find the volume of the solid generated by revolving R
about the line y = —3 by integrating with respect to x.

() Find the volume of the solid generated by revolving R
about the Jine x = 5 by integrating with respect to x.

7. (2) Setupasumofdefiniteintegrals that represents the total
shaded area between the curves y = f(x)andy = gl(x)
in the accompanying figure.

(b) Find the total area enclosed between y = andy=x
over the interval {1, 2].

< Figure Ex-7

8. The accompanying figure shows velocity versus time curves

for two cars that move along a strajght track, accelerating
from rest at a common starting line.

10.

1.

12.

13.

14,

15.

17,

(a) How far apart are the cars after 60 seconds?
{b) tiow far apart are the cars after T seconds, where
0=T <607

v {(ft/s)

180
Ul(f) =3t

ugf) = 13420
tls)
< Figure Ex-8

_ et R be the region enclosed by the curves y = x2 44,

y = x°, and the y-axis. Find and evaluate a definite inte-
gral that represents the volume of the solid generated by
revolving R about the x-axis.

A football has the shape of the solid generated by revolv-
ing the region bounded between the x-axis and the parabola

y = 4R(x* — 1L%)/1* about the x-axis. Find its volume.

Find the volume of the solid whose base is the region
bounded between the curves y = Jx and y=1/x for
1<x<4and whose cross sections perpendicular to the
x-axis are squares.

Consider the region enclosed by ¥ = %3, y=0,andx =2
Set up, but do not evaluate, an integral that represents the
volume of the solid generated by revolving the region about
the x-axis using

(a) disks (by cylindrical shells.

Find the arc length in the second quadrant of the curve
x2/3 4 y?% = 4 fromx = —8tox = —1.

Let C be the curve y = x° between x = tapdx=3. Ia
each part, set up, but do not evaluate, a0 integral that solves
the problem.

(a) Find the arc length of C by integrating with respect o x.
{b) Find the arc length of C by integrating with respect to y.
TFind the area of the surface generated by revolving the curve
y=+25-x95x= 16, about the x-axis.

 Let C bethe curve 27x — y* = Obetween y = Gandy == 2.

In each part, set up, but do not evaluate, an integral or & sum

of integrals that solves the problem.

(a) Find the area of the surface generated by revelving c
about the x-axis by integrating with respect to x.

(b) Find the area of the surface generated by revolving C
about the y-axis by integrating with respect to y.

(c) Find the area of the surface generated by revolving C
about the line y = —2 by integrating with respect to y.

(a) A spring exerts a force of 0.5 N when stretched 0.25 m
beyond its nataral length. Assuming that Hooke's law
applies, how much work was performed in stretching
the spring to this length? (cont.)




