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Q: A right circular cone of homogeneous material has a diameter D=20 in, an
altitude h=30 in. A cylindrical hole, whose geometric axis is coincident with that of
the cone, is bored in the base. This hole has a diameter d=8 in and a depth of b=6 in.
Locate the center of gravity of the cone with the hole.
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Q: In the fig OC represents a beam with a load varying from zero to O at a maximum
of p psi at C. Let the beam have a unit depth perpendicular to the plane of the paper

with no change in the loading in this direction at a particular section of the beam.
Locate the center of pressure.
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. e of Pppus sod Quldane (@ Theorem ;.
of revolution 18 gencratefi by & plane curve revolving abou't ity a
- gocling axis in its plnne, the a.rea of the generated surface " n
length of the curve limes the distance traveled by the centrgiq opal g
while the surface is being generawd. : the o

Proor. Consider any differential element dL of some curye % .s
which is revolved through an angle of 0 radians (= 2x» radiang) » Fig. g
axis. The differential area generated by the element dL is thep aboy; “le;

the length of the arc swept out by the element dL is 6y. The ar::: dr,, Whey
by the curve MN is therefore EGne%d

# =/"y‘”‘="fydL

~ for a particular value of 9. Byt
“equation (i), § 112, fy dL = Ly, te“bom
area of the surface generated by My ,, the
A-OfydL=oyL, .
where 67 is the distance traveled by the centroid of the curve MN
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Fig. 346. Generating an Area.



\/\‘0/1‘h¢oum II. If a volume of revolution is generated by a’plane ares
revolving about any non-intersecting axis in the plane of the area, the gener.
ated volume 1s equal to the magnitude of the area times the distance traveled
by the centroid of the area while the volume is being generated. |

|—Froor. The plane area MN is revolved about the z axis, Fig. 347(a),
through an angle of 6 radians (S 2x radians). An element of this area dA

moves through a distance of 6y and generates a differential volume of 6y d4. !
Thus the total volume is |

7= [waa =0y as

for a particular value of 6. H

owever, from equation (h), § 111, we note, that:
MndA = Ay, Therefore, the

volume generated by revolving MN is

V=2 j vdA = g4,
where 07 is the distance traveled by the.centroid of the area.
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Q: Determine the area generated by revolving the semicircular arc MPN of the

following figure through 270 degree about the x axis.
Determine the volume generated by revolving a semicircular area through 360

degree about its diameter.
Given: MPN is an arc.
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Given: MPN is an area.

68 = 360° about its diameter
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Generatineg nlane surface
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cone cylinder sphere




Solids By Integration T —

Ques: A solid of revolution is generated by the shaded area of fig 02 being
revolved about the y axis. Determine the co-ordinates of the centroid of this
volume.
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