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Sr. No. 3

Examination of Engineers of Fishing Vessel (Motor)

Applied Mechanics

Time Allowed –2 ½ Hours

INDIA (2002)                                                                                            Total Marks 100

N.B. -        (1) Attempt  FIVE questions only .

                  (2) All questions carry equal marks.

                  (3) Neatness in handwriting and clarity in expression carries weightage
1. The force required to haul a load of 500 Kg along  a horizontal surface is 1.2 KN.    Find (a) the force parallel to a track of slope 200 required to haul the load up the incline; (b) the force required to lower it down the incline at steady speed. Assuming the coefficient of friction to be the same in all cases. 

2. A body of mass 0.5 Kg is whirled in a horizontal circle at the end of a  spring. The    spring stiffness is 1.5 KN/m. The natural unstretched length of the spring is 150 mm.   Calculate the radius of rotation of the weight and stretch in the spring when the speed of rotation is 360 rev/min. 

3. A body moving with S.H.M. has a velocity of 3m/s when 375 mm  from  the mid-position    and an acceleration of 1 m/s2  when 250 mm from the mid-position.    Calculate the periodic time and amplitude. 

4. A rubber pad for a machine mounting is to carry a load of 5 KN and to compress 5 mm under this load. If the stress in the rubber is not to exceed 280 KN/m2, determine the diameter and thickness of a pad of circular cross-section.     Take E f or the rubber as 1 MN/m2 . 

5. A thin cylinderical tube, 25 mm diameter, 1.5 mm thick, 300 mm long is subjected to a torque T. Calculate the maximum value of T if the allowable shear stress is not to exceed 35 N/mm2 , If the modulus of rigidity of the material is 80 KN/mm2 .what is the angle of twist for maximum torque. 

6. A drop hammer is allowed to fall from rest through a height of   6m on to a forging. Find the down-ward velocity of the hammer when it strikes the forging. 

'If the mass of the hammer is 500 Kg, what is the work done by the forging and base plate in bringing the hammer to rest in a distance of 50 mm. 

7. A flat plate is struck normal to its surface by a thin jet of oil of relative density 0.82.         The velocity of jet is 20 m/s and the rate of flow is 5 lits/Sec.  Find the force on the plate, the work done per. second and the efficiency when the plate is moving  in the same direction as the jet with a velocity of 10 m/s. 

8. A cast iron pulley is 200 mm wide and 25 mm thick 2 m.    Considering the pulley as a thin ring, find the moment of inertia. What torque is required to produce a pulley speed of 5 rev/s in 15 sec. 

Density of cast iron = 7.2 Mg/m3. 
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