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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 (2004)                                                             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. An on-off cock controls the inflow of liquid to the top of a tank,and the liquid flows out through an orifice 300 mm diameter
in the bottom, the coefficient of discharge being 0.62. By  opening and closing the cock, the depth of the liquid is maintained between 3.5 m and 4 m and at this part of the tank the free surface area of the liquid is 25M2.  Take the mean flow rate through the orifice as being based on the mean depth and calculate the maximum time the tank can operate under these conditions with the inflow cock shut off
2. The lengths of the vertical post, jib and tie of a jib crane are 8, 13 and 9 m respectively. Find the forces in the jib and tie when a load of 20 kN hangs from the crane head.

3. A mass of 500 kg stands on a ramp inclined at 18° 12’ to the horizontal, the coefficient of friction between the surfaces of the mass and the ramp being 0.27. If it is allowed to move from rest, find the acceleration of the mass down the plane, the velocity after 6 seconds, and the distance moved in this time.

4. A lever safety valve blows off at 7 bar when the load on the end is 320 N, and at 10 bar when the load is 480 N. Distances from fulcrum are: to load 625 mm, to valve centre 100 mm, to centre of gravity of lever 275 mm, and the weight of The lever is 40 N. Calculate the diameter of the valve. 1 bar = 105 n/m2.

5. The following data were taken during an experiment on a model lifting machine which had a velocity ratio of 12,

i. Load   [ N ]
7
14
21
28
35
42

ii. Effort  [ N ]
3.5
4.6
5.7
6.7
7.7
8.8

On a base load plot graphs of effort and efficiency. Find the linear law of this machine and read from the graph the efficiency when the effort applied is 7 newtons.

6. A beam 11 metre long is simply supported at each end and carries concentrated loads of 80, 30, 20 and 40 kN at 2.5, 5, 7.5 and 9.5 metres respectively from the left support. Draw to scale the shearing force and bending moment diagrams and read off the values of the shearing force and bending moment at the points (i) 3.5 metre, and 8.5 metre, from the left support.

7. A hollow shaft is 400 mm diameter outside and 250 mm diameter inside and transmits a torque of 480 kNm. Calculate the shear stress in the material and the angle of twist over a length of 7.5 m. Take G = 92.5 GN/m2.

8. A rectangular tank with a sloping bottom such as a small swimming pool is 9 m long and 5 m wide and the bottom slopes from a depth of 0.6 m at one end to 1.8 m at the other end. Find the load on each end, side and base, when the tank is full of fresh water.

9. Find the average accelerating force required to change the speed and direction of a motor-boat of 5 tonnes mass from 9 knots  North-East to 12 knots South-East in 2 minutes. One knot = 1.852 km/h

10. A solid steel cone, 450 mm diameter at the base and 600 mm perpendicular height, stands on its base on level ground. Calculate the joules of work to tilt it until it is on the point of toppling over on to its side. The density of steel is 7.86 g/cm3, the position of the centre of gravity of a cone is at one-quarter of its height from the base.
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