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Al Asshown in Fig, 1, & plate is made wp of two rectangular plzles A and I3 by gluing them
oo v Iopether, Plde A bos o nves of 12Kg and plate B bas aanass of 4Ka. Both plates have the
(154 j sane AtEe, 1w by #m, The plote 35 restig oo a gangonl bogiwentad plane, Datermiine thi
velnaity of the geometticol conder [ 07 of tie plale right afier o very shord impulse of 40 N-sec
has been exerted on the plate as indicated in Fig.1.

A2, The weiform bar AE, of weight 20F g and Eengrth 4m, is attachaed to the 40-Kg cart C hy a
. hinge at A. Meglect fiction, detenning immediately afber the system has boen released from
'i (5% test ag ghown in Fig2, () the aceeleration of the dat, (b) the anpular zzccleration of Uie bag,

Al Agshovn in Fig 3, tene digks are hinged 1o the ends of 2 2ewder e AR, Euch disk has o
ey Gclius of Inuand & mnass of Kz, The bar has 2 mass of | 26g and a leogth of 106, I the
(20%) gyslem is Teleased from st when @ = 607, determine e velociny of point A when 8 = 457
Azsume the dizbs vol| wilkout slipping againzt the wall i the ground.
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Vigura 1.

Figure 2.

TFigura 3.
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B1. The bell-crank mechanisny, shown in Fig.B1, conststs of a
bent rod, having a density 4 kp/m, and an attached 10-kg
ball A with diameter 0.4 m.  Determine the differential
cquation which describes the motion in terms of the angle
of the members’ rotation.  Alse determine the criticai
damping cocllicient and the damping natural frequency for
smiall vibrations about the eguilibrium position. (20%)
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B2. The Charpy tmpact test is used in materials testing to
determing the enargy absorption characteristics of a
roaterial during impacl.  The test is performed using the
pendulum, shown in Figz B2 which has a mmass 11, TTEASS
tenter at 3, and a radius of pytation ki about G, The
pendulum starts swinging from 6 = &, and sLops from,
swinging on the other side alter impact when 6 = 8,
Determine:

{1} for the pendulum above mentioned, shaw how 1o
determine the radius of gyrasion ky; about € by simple
experiment.(10%)

(2} the vertical reaction at pin A and ihe encrgy absorption
by specimen during the impact, (10%)

(3) the distance rp from the P at A to the point P where
the Iimpact with a specimen 8 should oecur sg that the
hovizental foree at the pin is vssentially zero during the
impact. {10%)

o Fig. B2
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