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CHAPTER-¢ ROTATION OF RiGID BEEHES

SOLUTION a) The particle at poimt A lies on the axis. [ts distance = ﬁm;ril = (0.30 kg)(0.40 m)’ = 0.048 kg -m".

* r from the axis is zero, so it commibutes nothing to e moment
- of inertia. Equation (9-16) gives

Since this moment of inertia is less than in part (a), it's easier to
make the body rotate about this axis than about the axis through

{ = Emr,’ = (0.10 kgy0.50 m) + {0.20 kg)(@.40 m) point A. i

= 0057 kg -m”.

b) The particles at B and C beth lic ori the axis, so for them
r =0, and neiiher contributes o the momen of ineria, Qaly A.

contributes, and we have

e

Rotational Inertia

TRBLE 9-2

¢) From Eq. (9-17),

K= -5!&9’ = E(&ﬂﬁ? kg - m?2X4.0 rad/sy’ = 0.46 ).

CAUTION» The results of parts (a) and (b) of Example 97 show that the moment
ofmemaofahedydepemdsondaehmmmﬁmemmmofﬂmaxw. s mot
enough 1o just say, “The moment of inertia of this body s 0.048 kg - m 2" We I:mﬁobe
specific and say, “The moment of inertia of this body abowt axis BC s 0 (48 kg - m

In Example 9- 7wempresenwdﬁneb0dyassewalp@mmsmmdweemﬁma@]
the sum in Eq. (9-16) directly. When the body is a comtingous distriution of naatter,
such as a solid cytinder or plate, the sum becomes an integral, and we seed to w¥se cal-
culus to calcukate the moment of imertia. We will give several cxamples of such
calculations in Secticn 9-7; meanwhite, Table 9-2 gives moments of inertia for several |
familiar shapes im terms of the masses and dimensions. Each body shewa in Table 9-2
is wniform; that is, the density has the same value at all points within the solid parts of
the body.

MOMENTS OF INERTIA OF VARIOUS BODIES

=1 a2
f—uHL

2

(a} Slender rod,
axis through center

=1 2 2
JT_—ZM(.Rl +R2)

(b} Slender rod, (¢) Rectangular plate, (d) Thin rectangular plate,
axis through one end axis through cenler axis along edge -
1= lum 1= MR 1 =2m12 1= 1ur?

R

{e) Hollow cylinder {f) Solid cylinder (g) Thin-walled hollow (h) Solid sphere (i) Thin-walled holiow

cylinder sphere
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