
 Model Question Paper 

QP Code        Register Number         

VELALAR COLLEGE OF ENGINEERING AND TECHNOLOGY 
(An Autonomous Institution, Affiliated to Anna University, Chennai) 

FifthSemester Examinations – Nov/Dec 2018 Regulations-2016 

Programme: BE – Mechanical 
Engineering Semester: 5 Max. 

Marks: 100 Duration 3Hrs 

Course Code & 
Title: 16MET52&DYNAMICS OF MACHINERY 

 
Knowledge 
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PartA - Answer ALL Questions.                    10 x 2 = 20 Marks 

No. Question KL 
1. Define crank effort and crank-pin effort. K1 
2. Explain coefficient of fluctuation of energy. K2 
3. List the effects of partial balancing of locomotives. K2 
4. Differentiate between the unbalanced force caused due to rotating and 

reciprocating masses. K2 

5. Mention the causes and effects of vibrations. K1 
6. State natural frequency of torsional vibration of a simple system. K1 
7. What is vibration isolation? Specify the importance. K2 
8. Define logarithmic decrement. K1 
9. What is meant by sensitiveness of a governor? K2 
10. Explain gyroscopic torque. K2 

Part  B - Answer ALL Questions.                    5 x 16 = 80 Marks 
No Question Marks KL 

    
11. (a) A single-cylinder vertical engine has a bore of 300 mm and a 

stroke of 400 mm the connecting rod is 100 mm long. The 
mass of the reciprocating parts is 140 kg. On the expansion 
stroke with the crank at 30o

16 

 from the top dead centre, the 
gas pressure is 0.7 MPa. If the engine runs at 250 r.p.m, 
determine (i) Net force acting on the piston (ii) Resultant 
load on the gudgeon pin (iii) Thrust on cylinder walls, and 
iv) The speed above which other things are remaining same, 
the gudgeon pin loads would be reversed in direction. 

K3 

OR 
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 (b) The turning moment diagram for a petrol engine is drawn to 
a scale of 1mm to 6N-m and the horizontal scale of 1mm to 
1°. The turning moment repeat itself after every half 
revolution of the engine. The area above and below the mean 
torque line are 305, 710, 50,350,980and 275mm2

 

. The mass 
of rotating parts is 40kg at a radius of gyration of 140mm. 
Evaluate the coefficient of fluctuation of speed if the mean 
speed is 1500rpm.  

16 K5 

12. (a) Four masses A, B, C, and D revolve at equal radii and are 
equally spaced along a shaft. The mass B is 7 kg and the 
radii of C and D make angles of 900 and 2400

16 

 respectively 
with the radius of B. Evaluatethe magnitude of masses A, C 
and D and the angular position of A so that they system may 
be completely balanced. 

K5 

OR 

 (b) The cranks and connecting rods of a 4-cylinder in-line 
engine running at 1800 r.p.m. are 60 mm and 240 mm each 
respectively and the cylinders are spaced 150 mm apart. If 
the cylinders are numbered 1 to 4 in sequence from one end, 
the cranks appear at intervals of 90° in an end view in the 
order 1-4-2-3. The reciprocating mass corresponding to each 
cylinder is 1.5 kg. Determine: i. Unbalanced primary and 
secondary forces, if any, and ii. Unbalanced primary and 
secondary couples with reference to central plane of the 
engine. 

 

16 K3 

 
13. (a) In a single degree damped vibrating system, the suspended 

mass of 3.75 kg makes 12 oscillations in 7 seconds when 
disturbed from its equilibrium position. The amplitude 
decreases to 0.33 of the initial value after 4 oscillations. 
Calculate 

i) The stiffness of the spring, 
ii) The logarithmic decrement, 
iii) The damping factor, and 
iv) Damping coefficient. 

16 K3 

OR 

 (b) 
 

A vertical steel shaft of 20 mm diameter is mounted in long 
bearings which are 1.2 m apart and carries 150 N of the disc 
at its middle. The eccentricity of the centre of gravity of the 

16 K3 
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disc from the centre of rotor is 0.3 mm. Taking young’s 
modulus as 200 GN/m2 and permissible stress as 74 MN/m2

 

, 
calculate the critical speed of the shaft and range of speed 
over which it is unsafe to run the shaft. 

 
14. (a) A machine 100 kg has a 20 kg rotor with 0.5 mm 

eccentricity. The mounting springs have s=85x103

 

 N/m. The 
damping ratio is 0.02. The operating speed is 600 rpm and 
the unit is constrained to move vertically. Determine: (i) 
dynamic amplitude of the machine, and (ii)the force 
transmitted to the supports. 

16 K3 

OR 
 (b) A mass of 10 kg is suspended from one end of a helical 

spring, the other end being fixed. The stiffness of the spring 
is10 N/mm. The viscous damping causes the amplitude to 
decrease to one-tenth of the initial value in four complete 
oscillations. If a periodic force of 150cos50t N is applied at 
the mass in the vertical direction, evaluatethe amplitude of 
the forced vibrations. What is its value of resonance? 

16 K5 

 
15. (a) A porter governor has equal arms each 300 mm long and 

pivoted on the axis of rotation. Each ball has a mass of 5 kg 
and the mass of the central load on the sleeve is 25 kg. The 
radius of rotation of the ball is 200 mm when the governor 
begins to lift and 250 mm when the governor is at maximum 
speed. Determine the minimum and maximum speeds and 
range of speed of the governor, if the mass of the sleeve is  
15 kg. 

16 K3 

OR 
 (b) An aeroplane makes a complete half circle 60 metres radius 

to the left when flying at 200 kmph. The rotary engine and 
the propeller of the plane weigh 400 N with a radius of 
gyration 30 cm and the engine runs at 2250 r.p.m clockwise, 
when viewed from rear. Find the gyroscopic couple on the 
aircraft and state its effect on it show gyroscopic effect by 
sketch. 

16 K3 

********* 


