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1. Explain the following terminologies bricfly. (F3%, &5 )
(a0} principle of transmissibility; :
{h) iImproper consiraints;
{c} theoresns of Pappus and Guldinus;
{d} coefficient of restitugion; |

(e) Eulerian angles tor the motion of 4 gyroscaope.

2. The following assembly is nsed for exercise. It consists of four weiphtless pin-
connected bars, AB, BC, CI2, AD, cach ol length L, and g spring AC of stitfness k and
unstrciched length +/2L. If the horizont) forces P acc applied to the handles so that £
is showly decreased, uss the principls of viral work to determing
(a} the magnituch: of P for equilibrum;

(b} the angle 8 at which the magniteds of P becomes a maximam, (15%:)
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1l 3. Awmiform rectangulac plate is suspended from a pin localed at the midpoint of ane edpe r
. HEN '
a5 showr, ;
F {a) Derive the diffcrential sguation of motion of the plale for smat] oscitlation 8.
- (i ] , ] . .
: {hy Considering the dimension b constant, determdne the ratio ofb lor which the period
j 28 - of osaillation of the plate is minimmm;
4% (c]) Considering the dimengion b constant, determine a second value of ¢ for wiich the 3
E period of escallation is the same as the pedod of small oscilladons for c=h, (207%) .
Al q E
E 1 |
|
I
. 4. The telescoping arm ABC(which has uniform crossection and the weight is ) is used i

A: fo raise a worker to the elevation of overhead electric and telephone wires. For the
. ' extension showt, the worker, the bucket and equipment atlached to the bucket topether
;- 1 have a mass of 300 Kg and have a combined center of gravity at C. I is assime that al)
A the arms except the arm ABC are weightless. Determine the force exeried at I? by the
hydraulic cylinder used.  {15%)

Sop kg
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3. A Hat belt connects pulleys A B, CC and D as shown in figure, The coefficiont of the
iriction 4 (Dry and slipjbetween all pulleys and the belt is 9.25. Determine the
acceleraiion of the belt{assuming it is weightless) when a torque 0.1 KN m is applied on

pulley D, The mass of the pulley A is 8 Kg. Al the pulleys have the same thickness and
are made in same material, (¥t is ntoted that the relation betweern the tension of the bel

on on¢ side and on the other side js Tng1=E{ AL ) . {20%4)

6. In the engine systemn shown, the piston P has a mass of my. The mass of the rod BD
15 My and the crank AB is My, A sphere of inass M strikes point B of the aysten: with a

speed v and assuming perfectly elastic impact, determing immediately after the
impact{aythe velocity of the sphere (bithe velocity of the piston, {15%)
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