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EXAMINATION OF MARINE ENGINEER OFFICER

Function:  Marine Engineering  at Operational Level
APPLIED MECHANICS

M.E.O. Class IV

(Time allowed - 3hours)

India (2003)                                                             Morning Paper                                Total Marks  100
NB : (1) All Questions are Compulsary

         (2) All Questions carry equal marks

         (3) Neatness in handwriting and clarity in expression carries weightage
    

         (4) Illustration of an Answer with clear sketches / diagrams carries weightage.

1. A straight steel steam pipe, 5 m long, is to be fitted between two bulkheads.  When heated to its working temperature its total free expansion would be 13.5 mm.  If the compressive stress in the pipe is to be limited to 415 MN/m2, calculate the tensile stress to be exerted on the pipe when fitted cold.  Take the value of the modulus of elasticity of the material as 207 GN / m2

2. Two hinges support a metal door of mass 509.7-kg on one of its vertical sides.  The distance between the hinge centers is 1.5m and the centre of gravity of the door is 450 mm from the centre-line of the hinges.  The bottom hinge carries the whole weight of the door.  Calculate the reactions of the hinges.

3. State the laws of dry sliding friction and define "Coefficient of Friction".  A block of iron of mass 8 kg rests upon a horizontal wooden surface. If the horizontal effort required to just cause motion is 19.62 N, find the coefficient of friction between the iron and wood.  What force would be required to pull the block along horizontally if the force was inclined upwards at 40o 33' to the horizontal?

4. When a ship is travelling at 20 knots the propeller shaft is turning at 95 rev/min and the torque in the shaft is 150 kN m. Calculate the total force on the thrust block.  

a. One knot = 1.852 km/h.

5. A vertical bulkhead divides a tank 9 m wide.  On one side of the bulkhead there is fresh water to a height of 6.3 m and on the other side there is oil of density 0.85 g/ml to a height of 4.5 M. Find the resultant load on the bulkhead and the resultant centre of pressure.

6. An electric motor comes to rest from an operational speed in 1.5 minutes and turns 1800 revolutions whilst slowing down. Find the operational speed in rev/min and the retardation in rad/s2.

7. The shank of a plain steel bolt is 20 mm diameter, it has a round head 35 mm diameter and 20 mm thick, and the overall length of the bolt is 120 mm. A brass ring 30 mm diameter and 10 mm thick is forced on to the shank leaving a clearance of 70 mm between head and ring. Taking the densities of steel and brass as 7.86 and 8.4 g/cm3 respectively, calculate the position of the centre of gravity from the end of the shank.

8. The efficiency of a set of chain driven differential pulley blocks is 35% when lifting a load of  1.89 kN. If the large and small pulleys of the compound sheave have 27 and 24 teeth respectively, find the effort required to lift this load.

9. A bar of copper 40 mm diameter and 500 mm long is firmly fixed at each end so that it can not expand. If it is now heated through 50°C of temperature, find the strain in the bar, the stress, and the equivalent load. Take the values for copper as, ( = 0.000018 per °C,  E = 125 GN/m2 .

10. Sea water is pumped through a 50 mm diameter pipe to a height of 9 m. If the velocity of water through the pipe is constant at 1.5 m/s, find the equivalent output power. Find also the input power to the pump if the efficiency of the system is 0.6. Take the density of sea water as 1.024 g/ml.
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