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Exercise 38

If a wire with linear density p(x,y, z) lies along a space curve C, its moments of inertia about
the z-, y-, and z-axes are defined as

L - / (v + 2)plx,y, =) ds
C

1= [ @+ Piplay. ) ds
C

L= [ @+ )l ) ds
C

Find the moments of inertia for the wire in Exercise 35.

Solution

The wire in Exercise 35 has a constant density k£ and is parameterized by « = 2sint, y = 2 cost,
z = 3t, where 0 <t < 2x. Calculate I, first.

Im:/(yQ—&-zz)p(x,y,z)ds
C

= [T + [z(t)P}k\/ (5 + (&) + (&) w

2
= k/ (4cos?t +9t%)\/(2cost)2 + (—2sint)2 4 (3)2 dt
0

27
:k/ (4cos?t + 9t%)V/13 dt
0

21 27
=13k (4/ cos2tdt+9/ tzdt>
0 0
r 27 1 t3 2m
= V13k 4/ (1+cos2t)dt+9(> ]
o 2 3 /1,
r 2 27
=V13k|2 ( / dt + / cos 2t dt) + 247r3}
L 0 0

2T
> + 24%3]
0

[ 1
= V13k 2(27T+ isin2t

=0

= V13k(47 + 247°)

Therefore,

I, = 4V137k(1 + 672).
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Then calculate I,,.

= [ @+ 2ol ds
C

= U%{[ac(t)]2 + [z(t)]Q}k\/@f)Z + (CZ;;)Z + <Z>2dt

21
_k/ (4sin® ¢ + 92)/(2cost)? 1 (—2sint)? + (3)2dt
0

27
:k/ (4sin®t + 9t*)V/13 dt
0

27 27
=13k (4 / sintdt+9 / 12 dt)
0 0

27r1 tS
= V13k 4/ i(l—cos%)dt—i- 9<3)
0

21

| ]
r 27 27

=13k|2 (/ dt —/ os2tdt> + 247r3]
L 0 0

C
1 27

=13k 2(27r — 5sin2t ) + 24773]
- —_————

0
=0

= V13k(4m 4 247%)

Therefore,

I, = 4V/137k(1 + 67%).

Then calculate 1.

L= [ @+ pla,y ) ds
C

= [t + [y(t)]Q}k\/ (&) 4 () 4 (%) w

2m
= k/ (4sin?t 4 4 cos®t)\/(2cost)? + (—2sint)2 + (3)2 dt
0

27
:k/o (4)V13dt

= 413k (/0% dt)

= 4V/13k(27)

Therefore,

I, = 8V/13rk.
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