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EXAMINATION OF MARINE ENGINEER OFFICER

Function: Marine Engineering at Operational Level

APPLIED MECHANICS

CLASS IV

                                                                     (Time allowed - 3 hours)

INDIA (2001) 



                           Morning Paper
                                            Total Marks  100

N.B. -    (1) All questions are compulsory.

              (2) All questions carry equal marks.

              (3) Neatness in handwriting and clarity in expression carries weightage
1. Two spherical soap bubbles of radii r1 and r2 in vaccum coalesce under isothermal conditions.  The resulting bubble has a radius R such that

A. 
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Give calculations/statements for justifying your answer

2. A nut is released with zero velocity from the top of the bridge and travels 24.5m in the last second of its journey. The height of the bridge is

A. 44.1 m



B. 49 m

C. 78.4 m


D. 72 m

Give calculations/statements for justifying your answer

3. A body executes S.H.M. with an amplitdue ‘a’. At what displacement from the mean position is the potential energy of the body one fourth of its total energy?

A. a / 4


B. a / 2

C. 3a / 4

D. Some other fraction of a.

Give calculations/statements for justifying your answer

4. The force constant of a linear simple harmonic oscillator is 2 x 106 N/m. It’s amplitude is 1 cm and total mechanical energy is 160J. What is the maximum kinetic energy of the oscillator.

A. 160J



B. 100J



C. 106J


D. 2 x 106J

Give calculations/statements for justifying your answer

5. A vessel starts from rest and acquires a speed V with uniform accleration ‘a’. Then it comes to stop with uniform retardation ‘b’. What will be the average velocity of the vessel?

A. ab / a + b



B. a + b / ab

C. V/2


D. V

Give calculations/statements for justifying your answer

6. A person throws a number of balls into the air one after the other at an interval of one second. The next ball is thrown when the velocity of the earlier is zero. To what height does the ball rise ? Take g = 10ms-2
A. 5m




B. 10 m

C. 20m




D. 40m

Give calculations/statements for justifying your answer

7. An effort of 200N is required just to move a certain body up an inclined plane of angle 15O, the force acting parallel to the plane. If the angle of inclination of the plane is made 20O, the effort required, again applied parallel to the plane is found to be 230N. Find the weight of the body and the coefficient of friction. 

8. A cast iron flywheel of uniform cross-section, 150mm axial width and 100mm radial thickness, has a mean radius of 1.6m. If the wheel rotates at 240 rev/min and the specific mass of cast-iron is 7400 kg/m3. Calculate: - 

A. the mean stress in the rim (Newtons per square metre).

B. the reduction in speed (revolution per minute) if 81350 j of energy is abstracted. 

9. A. In a wheel and axle, the diameter of the wheel is 60cm and that of the axle diameter of each rope is 1.2cm. What is the velocity ratio? If the lifting a mass of 250kg at 15 meters per minute be 80%. Find the power input to the machine in kW. 

B. A 15cm boiler steam stop salve has a spindle of 50mm diameter with square threads of 5mm. pitch cut upon it. The coefficient of friction between the threads is 0.1 and the working pressure of the boiler is 2 MN/m2. The diameter of the hand-wheel fitted on the spindle is 30cm. Calculate the tangential force required at the circumference of the hand wheel to close the valve and the efficiency of the screw. 

10. A fuel tank contains oil of specific gravity 0.8. In one vertical side is cut a circular opening 1.8m diameter closed by a trap door hinged at the lower end and held by a bolt at the upper edge A. If the fuel level is 1.5m above the top edge of the opening. Calculate: - 

A. the total force on the door 

B. the force in the bolt

C. the force on the hinge. 
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Answers

Answer for Question No. 1        Correct Answer  :  C

Answer for Question No. 2        Correct Answer  :  A

Answer for Question No. 3        Correct Answer  :  B

Answer for Question No. 4        Correct Answer  :  A

Answer for Question No. 5        Correct Answer  :  C

Answer for Question No. 6        Correct Answer  :  A

Answer for Question No. 7

393N

0.259

Answer for Question No. 8

11.966 ( 106 N/m2
228.5 rpm

Answer for Question No. 9

0.766 kW

0.75 kN

25%

Answer for Question No. 10

47.93 kN

19.92 kN

28 kN
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