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2 5.-24 Sketch the region R bounded by the graphs
#ihe equations, and find the volume of the solid gen-
=4 if R is revolved about the indicated axis.

x=1, x=3, y=0; x-axis

x=4, y=0 x-axis

y=0; x-axis
NS x=-2, y=0; x-axis
y=2; y-axis
b y=1, y=3, x=0; y-axis
'h S x=0; y-axis
‘:"" y=3, x=0; y-axis
'T' y=4—x% x-axis
] I*.'l' xt4+y=0; x-axis
. x+y=4, x=0; x-axis
%y_[x—ljz-l-l y=—(x—17%+3 x-axis
3-; y=x, Jy=x; y-axis
I 8 y=12x, y=4x% y-axis
‘1_9 x=y% x—y=2 y-axis
; ry=1, x—y=-1 x=2; y-axis
=sin2x, | x=0, x=mn, y=0; x-axis
?“_21’2y=l+c053x, x=0, x=2r, y=0; x-axis
i
23 y=sinx, y=cosx, x=0, x=n/d4; x-axis
%4 y=secx, y=sinx, x=0, x=n/4, x-axis

‘?ier 25-26: Sketch the region R bounded by the graphs
of the equations, and find the volume of the solid gen-

€rated if R is revolved about the given line,

E'25)1—-36", y=4

Br ly=4 [ly=s
i' [x=2 (dx=3
26 y=+x, y=0, x=4
gk fajx=4 (b)jx=6
g €ly=2 (dy=4
f

Exer 27-28: Set up an integral that can be used to find
ithe volume of the solid generated by revolving the
shaded region about the line (a) y= -2, [b] y =35,
r +7,and [d) x = —4,
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Exer. 29-34: Sketch the region R bounded by the graphs
of the equations, and set up integrals that can be used
to find the volume of the solid generated if R is revolved
about the given line.

29 y=x3, y = dx; y=38
30 y=x3, y = 4x; x=4
3 x4+y=3, y+x?=3 x=2
Ry=1-x x—-y=1; y=3
33 x*+yr=1; . x=§
34 y=x, y=x y=-1

Exer, 35~40: Use a definite integral to derive a formula
for the volume of the indicated solid.

35 A right circular cylinder of altitude h and radius r

36 A cylindrical shell of altitude h, outer radius R, and in-
ner radius r

37 A riéht circular cone of altitude h and base radius r
38 A sphere of radius r

39 A frustum of a right circular cone of altitude h, lower
base radius R, and upper base radius r

40 A spherical segment of altitude h in a sphere of radius r
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[ The lines Intersect at (0, 1), (2, =1(23). r-1<y<1,
the lefl boundary Is £ = 1 — yandif1 € y <3 Lisz=y— 1. Ry symmetry,

V=2. !_..”ﬁuu —(v— _.u._m_m-_ - unﬁ.—wl v - _.uuu_u = 3,

..Mnn.umu Tdr = i - x ul-hl.-:.u._un L
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12, {2). By (6.9), V¥ =

_“zul mum__.ﬁ = 2{2x(16 —~ \§) = ﬁ.

Figurs 13
M@ =~ 2 oy, 0. Since the functions are both negative and [¢/2] > ||
on [~1,0], ¥ = n—. [ = (=] te = [ - 17T, = %
=E~n.|u.9.u».._:nwunu_n.s ®
V= n._. _..: = = (7 dr m axfts = P = dwga) = 1.
my nnnu y=0,2 25> ¥ on (0, 2.

“ve [ o0 - ) ay = o1 - T = ¥ - ) = 4.
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Figure 17
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igure 21

@Eyv= _..hwc_ + cosldz)ldr = -.._J-n_, + nnb-un + coa?3z) dr =

._Jqﬁu + uuﬂuu + _.l._.luh dr = uﬂmﬁ + Jaindz 4+ _w&l-n“_u = Ix?

E Ve L.:wsi. - (na)dr = -._. con2eds = x[Jain2e ;7 = 5.
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[ElOn (o, il ez > sine,

V= L.}_w.n.u. - (sin )]s = L.:_H.u.ulﬁrmah&.._&u

w[anz— jr & Pin2e ]l =l — 4 =g e,
[ (a) .?.E_E&-qlimr__r. r.u.

V=t (- &nklunm;uummiumn =4
(5) The outer radiua e § — mEEEaEErT .
V2. A_umm &unﬁ...la.”_bn w2 - 92 4 [0 = e,

(1) i the sinterval 0, 4], the outer radine i (~1s + 2) = (=2) and the ianer

radiusis 0 — (-2). ¥ = -‘—.n_wl_: ) = (=) = [0 - (-] ) &=

(b) .—._.oo.__.un_.rﬁn-_-ul.-aa.—vn_bnﬂi&ﬁrulalwn.“uu

(28] (») Oo the rinterval [0, 2], the outer radius is & — ¢

0—(-2). V= -._...__”n
Ion!:f_u._«:-a_.:_uml 2.
Ve -.—um... -0 = (5 - )]s
.__._.__na.-_n-ﬂn_:.nru!Aluan_-rnsan...!w:ﬂ?qlu
A.m: - -7 2] 4,
ﬁ&A._..e.—_.ﬂq!_h_.urulﬁl.cg_a-_..-—._unanin_mﬁrﬁ.IT..&. .
Ve[ 40~ 0P - [§ - (-] an
Euu"__nnvuﬂo.uwu. ﬂe«nma..._.a..t&n-en:—-o.:.ﬂn_?kfﬁI_.&_!.nnrn
.&.E&:..ES.%_:.?I..,__. For r > 0, _w.sE__r__w._:.n_n.ath
and the Inner disk has radius (8 — 4),

V= uﬁnmo -4 - (83— uuu»uun “ __..nﬁ—n PP s Au“.d.n-.

‘he inner radius is

== (-2 ) 4
(b) The outer radius is 5

(<) On the pinterval (o,

V=

[0 For y < 0, the outer radius Is (4 — 5 h_...._;::ni_..._.?Ls..
wﬁ-wo.?s_ﬁa&s::L.T..._;.EEE_EE.T..}
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[31) The outer radius is _”u -(3 - -_“_ and the inner radius is (2 — u.u -5
_ ver[{e-a-r-p- 5=y

-l2- ) dy.
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Figure 33
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aL L V=2af (- (- -5 - [Py

() For the revolution about Lhe vertical line x = 2, the pinterval s 0 < y < 4.
The outer radiva is 2 = (—{7) and the inner radius is 2 — J5.

Ve[ (- (G0 - - GPY = 84 = a1 = e
L] . =
() Theowter tadian i 3 v ({7} and the bt collis 3.~ J3 ¥
& 4 3714
L.:TTE_.. —~B- 51"y = -_.Eﬂ? 121, = o

V= n_. (8 =0 =[5 — (<} + 2} de
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E?sﬁamsrhlu.t__..T.._..a._sri:a...r__rTa

T:_ ({2044 = (4] = [0~ (~4F )i



