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EM 542

Turntable A rotates at constant angular velocity N about the vertical z
axis and the x, y, z axes are attached to the turntable. The slender rod of
mass m and length £ 1is forced to rotate at constant angular velocity n
about axis 3 relative to the platform. [a] Determine the resultant moment
MC that must be applied to the system at point C 1in order to sustain this

motion. Give your answer in terms of components along axes x', y', z'
(1.2., ﬁt = Mx.1 + M g+ M, k). [b] Determine the vertical components of

the bearing reactlons actlng on the shaft at B and D and clearly show the
direction of your answers on the sketch below.

;_,_,_il , /O : 1}

@ B Yo G D 9 (where B8=1) s,

o o ' -
,& / Pam“e|\<

(1 True View
of vod

_l

= Nk (mohor\ of
elat ﬁ'orw)



a.)__li,@_I,_uz,_,@.,uaaf.J-g -l‘,)#_‘__ 0 AR )
b)_M@I,, L +w,uwy(T,-L,) = - -wﬂ- e il ont?
= So My 2 = ol WNowan®
. L) H* %ﬂa_tw,__uCIZ._I,.)_ N. mﬁ‘m@'(Llonﬁ )
- : R . m@iﬁ&f@&& -

Mg S PmA N e B enb

M = Mool ~HoasB = +LamlElants

fo-= Hion® tMy ol = = gmﬂ N'nmeme
. . —MS sk — St C e ,_..._... I
G)f?-; B =0 @ '

e D;(M%lj:%gmx i 0 nins

H__T_D,,er) = J.n«ﬂ- Moan06 + Ma*‘-l-

e S

i \ e L gAY

=g Nmm & + %Hqg @ﬁi*
= 62.-: z_fﬁj "/-.LZMI"‘:.E NM— J‘IN'=G®




. EMA 542
Home Work to be Handed In

15) Frame SRA rotates at a constant angular velocity @ about the vertical - axis. Bar AB of total
mass m and length [ is hinged to the frame at A by a bearing which allows it (o rotate in the SRA
plane at an anglar velocity Hand an angular acceleration @ relative to the SRA frame. The motion of

the bar AB is restrained by a massless, elastic rod DB which has an unstretched length a and a
spring constant K = AE/a.

a. Determine the complete rotational equation of motion of bar AB as it vibrates through small

angles 6 about point A by using the relative angular momentum method and ri gid body moments of
inertia.

b. Determine the resultant moments exerted by bearing A on bar AB.
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