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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. During a test on a car, the following information was obtained.

	Velocity (m/s)
	0
	1.2
	3.25
	6.4
	10.2
	13.6
	15.2
	16.0

	Time (seconds)
	0
	2.0
	4.0
	6.0
	8.0
	10.0
	12.0
	14.0


1) Sketch the velocity/time graph

2) find the velocity at 3.5 seconds

3) calculate the distance travelled after 14 seconds

2. A belt drive consists of two v-belts in parallel, on grooved pulleys of the same size. The angle of the groove is 30 degrees. The cross sectional area of each belt is 750 mm2 and co-efficient of friction ( = 0.12. The density of the belt material is 1.2 Mg/m3 and the maximum safe stress in the material is 7 MN/m3.

Calculate;

1) the power that can be transmitted between pulleys of 300 mm diameter rotating at 1500 rev/min.

2) the shaft speed in rev/min at which the power transmitted would be at maximum

3. A gear box is to be arranged for four speeds in approximate geometrical progression, one of which is to be a direct drive. The driving shaft transmits 30 kW at 2400 rev/min, and the speed of the driven shaft in lowest gear is to be approximately 400r.p.m and the layshaft is 180 mm and all teeth are 6 module. Find:

1) the necessary number of teeth in each pair of gears

2) the torque on the driven shaft

3) the torque on the gear-box frame in lower gears neglecting friction

4. A spring of stiffness 200 N/m and 0.75 kg mass is set in motion when a mass of 5 kg is attached to the free end. Calculate the oscillations:

1) when the spring mass is excluded

2) when the spring mass is included

note: 1/3 of spring mass has effect on the hook

5. A simple pendulum consists of a spherical mass of 10 kg attached to the end of a length of piano wire. The upper end of the wire is attached to a jewelled bearing arrangement on the ceiling to reduce friction.

1) Find the length of wire

2) the angular acceleration 1.50 from the vertical position

6. When a body is moving in a horizontal circular path with a fixed speed, which one of the following physical quantities remains constant?


a) momentum of the body


b) centripetal acceleration


c) kinetic energy of the body


d) None of these


Justify your Answer with Proof

7. A body of mass 1 kg is thrown vertically upwards with iniitial K.E. of 98 joules. The height at which it is reduced to half will be 

a) 10 m

b) 5 m

c) 2. 5m

d) 1. 25 m

Give calculation to Justify your Answer

8. The potential energy of a certain spring when stretched through a distance S is 10 joules. The amount of work ( in joules ) that must be done in this spring to stretch it through an additional distance S will be 


a) 30
   

b) 40      

c) 10


d) 20

Give calculation to Justify your Answer

9. The energy requird to accelerate a car from rest to 10ms-1 is W. The energy required to accelerate the car from 10ms-1 to 20ms-1 is 


a) W
 

 b) 2 W   

 c) 3 W
 

d) 4 W

Give calculation to Justify your Answer

10. The angular speed of a body changes from (1 and (2 without applying  a torque but due to changes in moment of inertia. The ratio of radii of gyration in the two cases is :



[image: image5.png]





[image: image2.wmf]b

)

:

w

w

1

2




[image: image3.wmf]c

)

:

w

w

2

2

1

2




[image: image4.wmf]d

)

:

w

w

2

3

1

3


Give calculation to Justify your Answer
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Answers

Answer for Question No. 1  

 4 m/s 

112 m 

Answer for Question No. 2

171.66 kW 

2807.7 rev/min 

Answer for Question No. 3  

TA + TJ = 24, TB + TK = 36, TC = 48 TD = 12, TE = 41 TF = 19, TH = 27 TG = 33

716.22 Nm

596.85 Nm in the direction of driving torque

Answer for Question No. 4  

1.0066 Hz 

0.982 Hz 
Answer for Question No. 5     

24.85 m 

0.01033 rad/s2
Answer for Question No. 6     Correct Answer :  C

Answer for Question No. 7     Correct Answer :  B

Answer for Question No. 8     Correct Answer :  A

Answer for Question No. 9     Correct Answer :  C

Answer for Question No. 10     Correct Answer :  C
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