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EXAMINATION OF MARINE ENGINEER OFFICER

Function:  Marine Engineering  at Management Level
MECHANICS AND HYDROMECHANICS

M.E.O. Class II

(Time allowed - 3hours)

India (2003)                                                  

Morning Paper                              Total Marks  100
NB :
(1) Answer SIX  Questions only.

        
(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 projectile is fired vertically upwards with an initial velocity  of 275 m/s.  Take the effect of air    resistance as equivalent to a constant force equal to one-seventh of the gravitational force on the mass and find (i) the time taken to reach maximum height, (ii) the maximum height, and (iii) the time to fall to its starting position.

2.     In a worm and worm-wheel lifting machine, the worm is rotated by a pulley of 450 mm effective diameter.  The axial thrust at the worm is taken by a ball-race of effective diameter 70 mm.  When lifting a certain load, the effort applied at the pulley is 30 N, the thrust on the ball-race is 1.9 kN, the coefficient of friction of the ball-race is 0.0018, and the overall efficiency of the machine is 62 %. The ball-race breaks down and the balls slide instead of roll, and the coefficient of friction is then 0.09. Calculate the new effort required to lift the same load with the broken ball-race and the decrease in efficiency of the machine.

3.     Three wires, one of copper, one of brass and the other of steel, each 16 mm2   cross-sectional area and 4 m long are fixed together at their ends and an axial tensile force of 2kN applied to the combination.  Calculate the stress in each wire and the clongation, taking the moduli of elasticity for copper, brass and steel as 120, 90 and 200 GN/m2  respectively.

4.      A steel semi-circular prism of dimensions 300 mm diameter and 225 mm long, rests with its curved surface against a vertical rough wall and on a horizontal rough ground, the coefficient of friction of each being 0.2 and 0. 1 respectively.  Find (a) the angle that the flat surface of the prism makes with the horizontal when the prism is about to slip, and (b) the reactions at the wall and the ground.  Note: the density of steel is 7.86 g/cm3 and the centroid of a semi-circle from the centre of its diameter is  4r / 3

5.      A bar of bronze, 2.5 m long and 75 mm diameter is rigidly connected end on to a bar of steel 1.5 m long and 50 mm diameter so as to form one long bar.  The extreme ends of the compound bar are securely fixed and a torque of 6 kN m is  now applied at the junction of the bars.  Calculate for each bar (a) the torque carried, (b) the maximum stress, and (c) the maximum
angle of twist.  Take the modulii of rigidity for bronze and steel as 42 and 84 GN/m2  respectively.

6.      Calculate the length of a simple pendulum to make 120 complete oscillations per minute.

7. The outer and inner diameters of the impeller of a centrifugal pump are 600 and 300 mm respectively, and the width at the impeller entrance is 120 mm. Calculate the width of the impeller at exit and at mid-radius so that the radial velocity of the water through the impeller is constant. Calculate also the angle of the vanes at entrance so that the water enters without shock when the pump is running at 420 rev/min and the radial velocity is 1.65 m/sec.

8.     A caisson for closing the entrance to a dry dock is trapezoidal form 16 m wide at the top and 12 m wide at the bottom and 8 m deep. If the water on the outside is 1 m below the top level of the caisson and the dock is empty, find the total water pressure on it and the depth of the centre of pressure.

9.      A simple manometer is used to measure the pressure of oil ( Sp. Gravity = 0.8 ) flowing in a pipe line. Its right limb is open to atmosphere and the left limb is connected to the pipe. The centre of pipe is 9 cm below the level of mercury ( sp. Gravity = 13.6 ) in the right limb. If the difference of mercury level in the two limbs is 15 cm, determine the absolute pressure of the oil in the pipe in kg/cm2.
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