a K ]

E 1

X |
] Fics
NL LA

| I L

|
Ll IENE _‘ < Figure Ex-55

1
 Find the average value of f(x) = x4 — over the inter-

val [5.2]

. Derive the formulas for the position and velocity functions

of a particle that moves with constant acceleration along 2

coordinate line.

58. The velocity of a particle moving along an s-axis is mea-

sured at 5 s intervals for 40 s, and the velocity function

is modeled by a smooth curve. (The curve and the data

points are shown in the accompanying figure.) Use this

model in each part.

(2) Does the particle have constant acceleration? Explain
your reasoning.

(b) Is there any 15 s time interval during which the accel-
eration is constant? Explain your reasoning.

(c} Estimate the distance traveled by the particle from time
1 =0 to time ¢ = 40. .

(d)_Estimate the average velocity of the particle over the
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6L v(t)=2t—3; s(1) =5
62. a(t) =cost —2t;, v(0) =0,5(0) =0

63-66 A particle moves with a velocity of v(f) m/s along an
s-axis. Find the displacement and the distance traveled by the
particle during the given time interval, &

63. vi)=2t—4;, 0<t <6

64. v(t) =t =3): 0=<r <5
1
2
66. v(t) = . 4<t<9

- b ﬁ, — pa—

65, v(t) =

67-68 A particle moves with acceleration a(f) m/ s? along an
s-axis and has velocity vy m/s at time ¢ = 0. Find the displace-
ment and the distance traveled by the particle during the given
time interval. =

67. a(t) =—-2; vp=3;, 1 =r =4

1
_— i) <t <
m, vg 2, 0=t < 3
69. A car traveling 60 mi/h (= 88 ft/s) along a straight road
decelerates at a constant rate of 10 ft/s?.
(2) How long will it take until the speed is 45 mi/h?
(b) How far will the car travel before coming to a stop?

[~ 70. Suppose that the velocity function of a particle moving
along an s-axis is v(t) = 20t — 100f + 50 ft/s and that
the particle is at the origin at time ¢ = 0. Use a graphing

68. a(t) =

40 s time period.

(e) Ts the particle ever slowing down during the 40 s time
period? Explain your reasoning.

(f) Is there sufficient information for you to determine
the s-coordinate of the particle at time ¢ = 107 If so,
find it. If not, explain what additional information

you need.
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59-62 A particle moves along an s-axis. Use the given infor-
mation to find the position function of the particle.

59, (N =12 —2124+1; s(0) =1
60. a(t) = 4cos2t; v(0) =—1,5(0) = -3

utility to generate the graphs of s(¢), v(z), and a(r) for the
first 6 s of motion.

71. A ball is thrown vertically upward from a height of sq ft
with an initial velocity of vg ft/s. I{ the ball is caught at
height 50, determine its average speed through the air using
the free-fall model.

72. A rock, dropped from an unknown height, strikes the
ground with a speed of 24 m/s. Find the height from
which the rock was dropped.

73-77 BEvaluate the integrals by making an appropriate substi-
tution. =

1 /['0
73. f 2x + 1Y*dx O x4 —xdx
0

7
AP

75 f] dr 76 fﬁ sinz2d
v ——— - X X %
0o +/3x+1 0

1
77. f sin’(7x) cos(mx) dx
0
XFind a function f and a number a such that

8
x+3

2+f:f(r)dr:
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o pounded by ¥ = 2x + 8, y="2x—

EXERCISE SET 5.1

yICK CHECK EXERCISES 5.1

353

5.1 Area Between Two Curves

(See page 355 for answers.)

“-an ntegral expression for the area of the region between
{he curves ¥ = 20 — 3x2 and y = 3./x and bounded on the

. nsidesbyx —Qandx =21is

e Ao integral expression for the area of the parallelogram

3,x=—1,and x = 4

L The value of this integral is

| The points of intersection for the circle x% + y* = 4and
the line y = X + 2 are and

P Graphing Utility CAS

(b) Expressed as a definite integral with respect to x,
gives the area of the region inside the circle

x2 4 y? = 4 and above the line y = x +2.
(c) 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 = x? and
o

e
|-4 Find the area of the shaded region. |
y=x+1 2.

3. TJ’ LS 4
/
2
\\ x=1/y*
R
78

13, y=241E —1) y=—px +7
4. y=x, y=4x, y=—x+2
) 15-20 Use a graphing utility, where helpful, to find the area of
the region enclosed by the curves.
15. y=x>—4x* +3x, y=0
y= xd—2x2, y= 2% = 3x
'17. y =sinx, y=cosx, x =0, ¥ = 2T
18. y=x>—4x, y=0
20, x =y* —4y? 43y, x= y -y

19. x=y"—y, x=0

56 Find the area of the shaded region by (a) integrating with
respect to x and (b) integrating with rcspect to .
AY

7-14 Sketch the region enclosed by the curves and find its area.

8 y=x>—4x, y=0, x=0, x=2

9, y =cos2x, ¥y =0, x=mld, x=m/2
10. y=2, x=—7n/4 x = /4
1L

2=y, =y —2

y = sec? x,
x=siny, x =0, y = /4, y = 3n/4

91-24 Truc—False Determine whetherthestatementis-true-or
false. Explain your answer. [In each exercise, assume that f
and g are distinct continuous functions on [z, b] and that A de-
notes the area of the region bounded by the graphs of y = f(x),
y=¢gx),x=a, and x = b.]

- 21. If f and g differ by a positive constant ¢, then A = c(b —a).
22, If b

[ v - goonax = -3
(4

then A = 3.

25. 1f:

b
f LFGe) — g()1dx =0

- then the graphs of y = f(x) and y = 2(x) cross at least
once on [a, b].
24, If

b
Avs l f L) — g dx

then the graphs of y = f(x) and y = g(x) don’t cross on
[a, b].
Use a CAS to find the arsa enclosed by y = 3 — 2x and
y = x84 2x° — 3x* + %2,
Use a CAS to find the exact area enclosed by the curves
y=x%—2x> —3xand y = x3.
Find a horizontal line y = k that divides the area between
y =x?and y = 9 into two equal parts.

Find a vertical line x = k that divides the area enclosed by
{ x=./x=2ady=0 into two equal parts.

25.
26.

27.
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(See page 365 for answers.)

V’QU!CK CHECK EXERCISES 5.2

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

2. A solid S is generated by revolving the region between the
x-axis and the curve y = +/sinx (0 £ x = ) about the x-
axis.

(a) For x between 0 and 7, the cross-sectional area of §
perpendicular to the x-axis at x is A(x) =

(b) An integral expression for the volume of Sis

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

3. A solid S is generated by revolving the region enclosed by
the line y = 2x + 1 and the curve y = x> + | about the
x-axis. .

EXERCISE SET 5.2 CAS

(a) For x between and the cross-
sectional area of § perpendicular to the x-axis at x is
Al =l 1

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

4. A solid S is generated by revolving the region enclosed by
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 § perpendicular to the y-axis at y is
AQy) =

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

1-8 Find the volume of the salid that results when the shaded
region is revolved about the indicated axis.

9. Find the volume of the solid whose base is the region
bounded between the curve y = x? and the x-axis from
x =0 to x = 2 and whose cross sections taken perpendic-

1. g 2= ¥ -
=
~p2k y=V¥3-# sk 2
b T / \/./
1 "‘\{\‘i /'\y=2*ri‘x
—1 U RN T
AT

ular to the x-axis are squares.

10. Find the volume of the solid whose base is the region
bounded between the curve y = sec x and the x-axis from
x = 7/4 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 resulis when the region
enclosed by the given curves is revolved about the x-axis.

11 y=+/25-x%, y=3

12, y=9—x% y=0 13. x=./y, 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 regioi
bounded between the curve y = x> and the y-axis from
y =0to y = | and whose cross sections taken perpendic-
ular to the y-axis are squares.

16. Find the volume of the solid whose base is the region e
closed between the curve x = 1 — y? and the y-axis and
whose cross sections taken perpendicular to the y-axis are
squares.

17-20 Find the volume of the solid that results when the regio”
enclosed by the given curves is revolved about the y-axis.

17. x =cscy, y=n/4, y=3n/4, x=0
18. y =2, x =y

19. x =y x=y+2

20. x=1—y2 x=2+y" y=-1, y=1




clse. B
lf;l;d g of volume V is bounded by two parallel planes perpen-

sicular [0 the x-axis at x = d and x = b and that for each x in
(l.“ p], AX) denotes the crogs-sectional area of § perpendicular

24 T,-ue—False Determine whether the statement is trae OF

xplain your answer. [In these exercises, assume that a

1o the x-axis.]
a1, If each cross section of § perpendicular 10 the x-axis is a

square, then S is a rectangular parallelepiped (i.e., is box
shaped)-

13, 1f each CTOSS section of § is a disk or a washer, then S 15 a

solid of revolution.

23, fxis in centimeters (cm), then A(x) must be a quadratic

sunction of x, since units of A(x) will be square centimeters
(cm®).

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

V/(b—a)

25, Find the volume of the solid that results when the region

above the x-axis and below the ellipse

2 )
1_4__))_.:]

7t (a>0,b>0)
a
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| (a) Makea conjecture as o which is larger: the volume |
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. i

| 32, Consider the solid generated by revolving the shaded |
| region in Exercise 4 about the line x = 2.5. |
‘l (2) Make a conjecture as to which is larger: the volume |
\ of this solid or the volume of the solid in Exercise
" 4. Bxplain the basis of your conjecture. i
[ (b) Check your conjecture by expressing the difference ‘I
‘ in the two volumes as a single definite integral. |
‘ [Hint: Skeich the graph of the integrand.] |

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

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

is revolved about the x-axis.

26. Let V be the voluroe of the solid that results when the region

enclosedbyy = 1/x, ¥ = 0,x=2,andx =b 0=<b<2)
is revalved about the x-axis. Find the yalue of b for which
vV =3

27. Find the volume of the solid generated when the region

enclosedby y = /X +1,¥ = J2x,and y =01s revolved
about the x-axis. [Hint: Split the solid into two parts.]

28. Find the volume of the solid generated when the region

' 31. Consider the solid generated Dy revolving the shaded
region in Exercise 1 about the line y = 2. |

enclosed by y = +/%, ¥y =06—1, and y =0 is revolved
about the x-axis. [Hini: Split the solid inte two parts.]

29. Suppose that f is a continuous function on [a, b), and |
let R be the region between the curve y = f(x) and
the line y = k fromx = a0 x = b. Using the method
of diske, derive with explanation a formula for the vol-
urne 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. |

30. Suppose that v and w are confinuous functions on [¢, d],
and let R be the region befween the curves x = v(y) and
y=w(y) fromy=cloy= d. Using the method of |
washers, derive with explanation 2 formula for the vol-
ume of a solid generated by revolving R about the line
x = k. State and explain additional assumptions, ifany, |
that you need about v and w for your formula.

35. Find the volume of the solid that results when the region
enclosed by x = y* and x = is revolved about the line

y=-1
“g6. Find the volume of the solid that results when the region in
Exercise 35 is revolved about the line x = —1.

37. Find the volume of the solid that results when the region
enclosed by y = x> and y = 3 is revolved about the line

x =1
38. Find the volume of the solid that results when the region in
Exercise 37 is revoived about the line y = —1.

39. A nose cone for a space reentry vehicle is designed so that
a cross section, taken x ft from the tip and perpendicular to
the axis of symmetry, is a circle of radius $x7 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
/" “iaken x ft above the bottom of the solid is an annulus of
inner radius x* ft and outer radius /% ft. Find the volume
of the solid.
41. Find the volume of the solid whose base is the region
bounded between the curves y = X and y = x*, and whose
cross sections perpendicular to the x-axis are squares.

42. The base of acertain solid is the region enclosed by y = ~/%,
y=0,and x = 4. Bvery cross section perpendicular i the
-axisis a semicircle with its diameter across the base. Find
the volume of the solid.

43. In parts (2)~(c) find the volume of the solid whose base 18
enclosed by the circle x? -+ y* = 1 and whose CIOSS sections
taken perpendicular t0 the x-axis are as indicated. (cont.)
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EXERCISE SET 5.3 CAS
!-‘r’w ¥

———

1-2 Use cylindrical shells to find the volume of the solid gen-
erated when the shaded region is revolved about the indicated
axis.

5-10 Use cylindrical shelis 1 fimd-the-volume of the solid gen-
erated when the region enclosed by the given curves is revolved

- —

for the volume of a solid of revolution is exact when f isa
constant function.

19, Usea CASto find the volume of the solid generated when

the region enclosed by ¥y = sinx and y =0 for0 = x <m
is revolved about the y-axis.

[c] 20. Usea CAS to find the volume of the solid generated when

the region enclosed by y = C0S X, y=0, and x = 0 for
D<x < /2 is revolved about the y-axis.

21. Consider the region t© the right of the y-axis, © the left of

the vertical line X = k0<k< ), and between the curve
y =sinx and the x-axis. Use a CAS to estimate the value
of k so that the solid generatedby revolving the region about
the y-axis has a yolume of 8 cubic units.

"‘ 22. Let Ry and Ry be regions of the form shown in the ac- !‘.

companying figure. Use cylindrical shells to find a for-
mula for the volume of the solid that results when
(a) region Ryis revolved about the y-axis
(b) region R 15 revolved-aboul the x-axis.

about the y-axis.

5. y:xa, x=1,y=0

%y:ﬁ, x=4, x=9 y=0

7. y=1/x, y=0,x=1 =73

8. y:cos(x?'), =0, x =3 y=0
9. y:2x-41, y:H2x+3, x=2

10. y:2x—x2, y=0

11-14 Use cylindrical shells to find the yolume of the solid gen-
erated when the region enclosed by the given curves is revolved
about the x-axis.

11, sz,y:‘l’x:()
=2y, y=2%3=% =0
ls.y:xz’x_:l,y_:ﬂ 14-35)’:4,16-{-)]:5

15-18 True—-False Determine whether the statement is frue oOf
false. Explain your answer.

15. The volume of 2 cylindrical shell is equal to the product of
the thickness of the shell with the qurface area of cylinder
whose height is that of the shell and whose radius is equal

to the average of the inner and outer radii of the shell.

16. The method of cylindrical shells is a special case of the
method of integration of cross-sectional area that was dis-
cussed in Section 5.2, ‘

17. Inthe method of cylindrical shells, integration is OVET an in-
terval on a coordinate axis that is perpendicular to the axis
of revolution of the solid.

18. The Riemann sum approximation

n
Vo Z 2mxt f(xe) A%k (where X = E_”%L"_-‘-)
k=1

Y

A Figure Ex-22

| 23. (a) Use cylindrical shells to £ind the volume of the solid
I that is generated when the region under the curve

y:x3—3x2+2x

' over [0, 1118 reyolved about the y-axis.

ﬂ (b) For this problet. is the method of cylindrical shells
\ aasier or harder than the method of slicing discussed
‘ in the last section? Explain.

| 24. Let f be continuous and nonnegative on (4. b, and ¢
[ R be the region that is enclosed by y = f (x)and y =
'\ fora <x <b Using the method of cy]j_ﬂdrical shr:H.\.l

b}

‘ derive with explanation a formula for the volume
‘| solid generated by revolving R about the line ¥ ="
I where k < @.

G L o e

tdo

25-26 Using the raethod of cylindrical shells, set UP b”d b
wied

evaluate ap integral for the volume of the solid generalet ” i
the region R is cevolved about (a) the line X = 1 and (07
= =L

25. Ristheregion bounded by the graphs of ¥ = x)=
sp=ll




is gen erate
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5.4 Length of a Plane Curve 371

d when the region that is enclosed by y = 1/x,
v =2, y=015 revolved about the line x = —1. 33. Let V, and V,, be the volumes of the solids that result when

the region enclosed by y = 1/x,y=0,x=4,andx =b

}ége cylindrical shells to ﬁ'nd the v_olume of the solid thsat (b 55 % ) is revolved about the x-axis and y-axis, respec-
s ganerated when the region that 1§ enclosed by y = x7, tively. Is there a value of b for which Vi = V,7

== 0 is revolved about the line y = i

29, Use cyh'ndrical shells to find the volume of the cone gen-
crated when the triangle with vertices (0,0), (0,r), (f, 0),

34, 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

where r = Oand i > 0,18 revolved about the x-axis. of cylindrical shells?
_ " ) 35, Writing With both the method of disks/washers and with y
30 Thﬁl"fglfm enclosed between thle i AP ex and_the ].me the method of cylindrical shells, we integrate an “area” to o
x = gk is revolved dbout the lme % = ,fk' - cylindrical get the volume of a solid of revolution. However, these two .
shells to find the volume of the resulting solid. (Assume approaches differ in very significant ways. Write a briet ‘
k>0 paragraph that discusses these differences. .
1]. As shown in the accompanying figure, 2 cylindrical hole is .
drilied 2ll the way through the center of a sphere. Show -
that the volume of the remaining solid depends only on the %
jength L of the hole, not on the size of the sphere. ‘:
AL -
-

V’QUICK CHECK ANSWERS 5.3

< Figure Ex-31

R is the region in the first quadrant bounded by the graphs 32. Use cylindrical shells to find the volume of the torus ob-

26 L oL J1—x%,y=0,andx= 0. tained by revolving the circle %% 4+ y? = g® about the line

% ; ylindrical shells to find the volume of the solid that x = b, where b > a > 0. [Hint: It may help in the integra-
iR tion to think of an integral as an area.]

|

4 4
1. (a) 2mx (L4 4/x) (b) j 2mx(l+/x)dx 2. (a) 2m(5 — x)(1 + /%) (0) [ 2m(5 — x)(1 + /%) dx
1 1

4
3 j oyl — (y — 271 dy
0

LENGTH OF A PLANE CURVE

4 Figure 5.4.1

In this section we will use the tools of calculus to study the problem of finding the length of
a plane curve.

@ ARC LENGTH

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
would otherwise occur, We will impose the requirement that ' be continuous on [a, b], in
which case we will say that y = fx)isa simooth curve on [a, b] or that f is a simooth
function on [a, b]. Thus, we will be concerned with the following problem.




st

d the exact arc length of the curve over the interval.

_ 32— 1fromx =0tox =1

f— 1P+ 2 fromy = 0toy =1

_ P fromx=1tox =8

L (x®+8)/(16x%) from x = 2to x = 3

gy=y'+48fromy =210y =4
=iyt + gy fromy=1toy=4

\g_12 True-False Determine whether the statement is true or
" faise. Explain your answer.

¢, Thegraphof y = T i iR e o [, 1T

j‘ 1ﬂ The approximation

LY V) + o) — [P

k=1

for arc length is not expressed in the form of a Riemann
sum.

The approximation

Ly JI+LfGDP Ax

| 16.

|
17.
i
\

18.

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) Use a calculating utility with numerical integration
capabilities to approximate the arc length integrals
in part (b) to four decimal places.

Follow the directions of Exercise 15 for the curve seg-
ments y = x*3 from x =103 tox = 1 and y = %8
fromx =10Ftox = 1.

Follow the directions of Exercise 15 for the curve seg-
ment y =1+ 1/x from x =1 to x = 3 and for the
curve segment y = 1/(x — 1) from x = 4/3 tox = 2.
Let y = f(x) be a smooth curve on the closed interval
[a, b]. Prove that if m and M are nonnegative numbers
such that m < | f'(x)| < M for all x in [a, b], then the
arclength L of y = f(x) over the interval [a, b] satisfies
the inequalities

=T

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

12. In our definition of the arc Jength for the graph of y = f(x),
weneed f'(x) to be a continuous function in order for f to
satisfy the hypotheses of the Mean-Value Theorem (3.8.2).

‘ 13.

|14

15

FOCUS ON CONCEPTS T 1

Consider the curve y = x%/2.

(a) Sketch the portion of the curve betweenx = —1 and
¥ =48 ‘

{(b) Explain why Formula (4) cannot be used to find the
arc length of the curve sketched in part (a). :

{c) Find the arc length of the curve sketched in part (a).

The curve segment y = x? from x = 1 to x = 2 may
also be expressed as the graph of x = /¥ from y =1
to y = 4. Set up 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

ae equal.

Consider the curve segments y = x* from x = ] to

x=2andy=./xfromx=}tox =4. '

(a) Graph the two curve segments and use your graphs
to explain why the lengths of these two curve seg-
ments should be equal.

(b) Set upintegrals 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) Setupintegrals that give the arc lengths of the curve

segments by integrating with respect to y.

. S
C=a)vir+tm =L =b—avI+M

- 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

V13

=L <

wils
SowiR

20. A basketball player makes a successful shot from the free

21.

throw line. Suppose that the path of the ball from the mo-
ment of release to the moment it enters the hoop is described

by
y=215+2.09x —0.41x%, 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.

The central span of the Golden Gate Bridge in California is
4200 ft long and is suspended from cables that rise 500 ft
above the roadway on either side. Approximately how long
is the portion of a cable that lies between the support tow-
ers on one side of the roadway? [Hint: As suggested by
the accompanying figure on the next page, assume the cable
is modeled by a parabola y = ax” that passes through the
point (2100, 500), Use a CAS or a calculating utility with a
numerical integration capability to approximate the length
of the cable. Round your answer to the nearest foot. ]
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» Example 2 Find the area of the surface that is generated by revolving the portion of
the curve y = x? between x = 1 and x = 2 about the y-axis.

Solution. Firstsketch the curve; then imagine revolving it about the y-axis (Figure 5.5.7).
Because the curve is revolved about the y-axis we will apply Formula (5). Toward this end,
we rewrite y = x* as x = ,/y and observe that the y-values corresponding to x =1 and
x=2arey = land y =4. Since x = ./y, we have dx/dy = 1/(2,/7), and hence from

/ ) (5) the surface area § is

=

A Figure 5.5.7
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l/QUM:K CHECK EXERCISES 5.5

(See page 382 for answers.)

1. If f is a smooth, nonnegative function on [a, b], then the
surface area S of the surface of revolution generated by re-
volving the portion of the curve y = f(x) between x = a
and x = b about the x-axis is

2. The lateral area of the frustum with slant height +/10 and
baseradiir; = landr, =213

EXERCISE SET 5.5 CAS

3. An integral expression for the area of the surface generated
by rotating the line segment joining (3, 1) and (6, 2) about
the x-axis is

4. An integral expression for the area of the surface generated
by rotaiing the line segment joining (3, 1) and (6, 2) about
the y-axis is

1-4 Find the area of the surface generated by revolving the
given curve about the x-axis.

1. y=7x,0=<x<1

y=4x 1l<x<4
3.y=+4—x2 -1<x<1
4. x=3Yy, 1<y=<8

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

5. x =9 +1,0<y<2
x=y}0=<y=<1

T.x=+/9—y2, —2<y<2

8. x=2,/T—y, —1<y=<0

9-12 Use a CAS to find the exact area of the surface generated
by revolving the curve about the stated axis.

9_y=f—lx3/2 1 <x <3; x-axis
10. y = 1x* + 127!, 1 = x <2 x-axis
11. 8xy2 =2y + 1, 1 <y <2 y-axis

12. x = /16—y, 0 < y < 15; y-axis

13-14 Use a CAS or a calculating utility with a numerical in-
tegration capability to approximate the area of the surface gen-
erated by revolving the curve about the stated axis. Round your
answer to two decimal places.

13. y=sinx, 0 < x <m; x-axis

14, x =tany, 0 <y < n/4; y-axis




