Ques.1 — The small motor M is pivoted about the x-axis through O and gives its shaft OA a constant speed p rad/s
in the direction shown relative to its housing. The entire unit is then set into rotation about the vertical Z-axis at

the constant angular velocity € rad/s. simultaneously, the motor pivots about the x-axis at the constant rate ﬂ

for an interval of motion. Determine the angular acceleration « of the shaft OA in term of /. Express your result
in term of the unit vector for the rotating x-y-z axes.
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Ques.2 — The circular disk of 100-mm radius rotates about its z-axis at the constant speed p = 240 rev/min, and
arm OCB rotates about Y-axis at the constant speed N = 30rev/min. Determine the velocity v and acceleration a
of point A on the disk as it passes the position shown. Use reference axes x-y-z attached to arm OCB.
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Ques.3- The center O of the spacecraft is moving through space with a constant velocity. During the period of
motion prior to stabilization, the spacecraft has a constant rotational rate €2 = % rad/sec about its z-axis. The x-

y-z axes are attached to the body of the craft, and the solar panels rotate about the y-axis at the constant rate &=
Y, rad/sec with respect to the spacecraft. If @ is the absolute angular velocity of the solar panels, determine @ .

Also find the acceleration of point A when @ = 30°.

Sol. 3 Anjaf/«?/*‘ reloc /zfy o axes =Nk
i " “  pane/s W=~ 8) + 12k

o=-6/ -0 = -6(ax]) 4 1L (0xE) = Lx 0 = 261
:éé_z:éf roolsec®
4,=0, ,Q.XI"A/'-'-I'/(X(— 9 +f3—ﬁ).—.——z’_{'- 4_{,' J.—‘i’fc

AX(Q%Lpy, )= 5 O X ("‘./ 46) L =2) Flsec”

)
i
1
N
S
- i
o~
I
Nl
I3~
S
NN
s
QA H

I

Ny
8

n

3
= 0.3/3L - -2.43/ - 0/023/(0( L=

wy b @)= 245 (e



Ques.4— Determine the mass moment of inertia of the steel fixture shown with respect to (a) the x-axis, (b) the y-
axis, (c) the z-axis. (The density of steel is 7850 kg/m?®.)
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SOLUTION

First compute the mass of each component. We have

m= pV
Then my, = 7850 kgfm3‘ (008 =x0.05x0.160) m’
=5.02400 kg

m, =7850 kg/m” x (0.08x0.038x0.07) m* =1.67048 kg
m; =7850 kg/m” x[gxn.nml xD.[M] m® =0.28410 kg

Using Figure 9.28 for components 1 and 2 and the equations derived above for component 3, we have
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Ques.5 — A steel forging consists of a 150 x 50 x 50-mm rectangular prism and two cylinders of diameter 50 mm
and length 75 mm as shown. Determine the moments of inertia of the forging with respect to the coordinate axes,
knowing that the specific weight of steel is 7850 kg/m?.
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Ques.6 Compute the component of inertia tensor at the center of a solid sphere of uniform density p as shown
in Fig.
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