
 
Department of Mechanical Engineering 

PART – A 
UNIT – 1 

FORCE ANALYSIS 
1. State the principle of virtual work. (M/J-15) 

The principle of virtual work (or principle of virtual displacements) I: 
If a particle is in equilibrium under the action of a number of forces              

(including the inertial force) the total work done by the forces for a virtual              
displacement is zero. 

2. Define inertia and inertia force. (M/J-15) 
Inertia: 

The property of matter offering resistance to any change of its state of rest              
or of uniform motion in a straight line is known as inertia. 

     Inertia Force: 
Inertia force is a force which when acts upon a rigid body, brings it in an                

equilibrium. It is numerically equal to the accelerating force in magnitude but            
opposite in direction. 

3. What is the purpose of flywheel? How do you differentiate the function            
of governor in engine flywheel? (N/D-14,N/D-12,N/D-11) 
Purpose of flywheel: 

The purpose of flywheel is to store the energy during the period when the              
supply of energy is more than the requirement and to give away the same              
when the requirement of energy is more than the supply. 

 A flywheel does not maintain a constant speed; it simply reduces the            
fluctuation of speed. But the governor regulates the mean speed of an engine             
when there are variations in the load. 

4. Draw the turning moment diagram of a single cylinder double acting 
steam engine. (N/D-14) 
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5. Define the terms ‘coefficient of fluctuation of speed’. (M/J-14) 

The difference between the maximum and minimum speeds during a          
cycle is called as the maximum fluctuation of speed. 

 
Where 

 

UNIT-2 
BALANCING  

6. How the different masses rotating in different planes are balanced?          
(N/D-14) 

The process of providing the second mass in order to counteract the effect             
of the centrifugal force of the unbalanced first mass is called balancing of             
rotating masses. 

7. Define swaying couple. (N/D-14) 
The unbalanced force acting at a distance between the line of stroke of             

two cylinders, constitute a couple in the horizontal direction .The couple is            
known as swaying couple. 

8. When is a system said to be completely balanced? (M/J-14,15,N/D-10) 
The conditions for complete balancing are: 
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i)The resultant centrifugal force must be zero, and 
ii) The resultant couple must be zero. 

9. What is tractive force? (M/J-14) 
The resultant unbalanced force due to the two cylinders along the line of             
stroke is known as tractive force. 

10.What are the conditions required for complete balancing of         
reciprocating parts? (N/D-13) 

i)The algebraic sum of the primary and secondary forces must be zero. 
ii)The algebraic sum of the couples due to primary and secondary forces            

must be zero. 
 
 

UNIT – 3 
SINGLE DEGREE FREE VIBRATION 

 
11.Write the vibration characteristics. (M/J-15) 

i)Longitudinal Vibrations 
ii)Tranverse Vibrations 
iii)Torsional Vibration 

12.Differentiate coulomb damping and viscous damping. (M/J-15,N/D-12) 

COULOMB DAMPING VISCOUS DAMPING 

Coulomb Damping is a type of constant       
mechanical damping in which energy is      
absorbed via sliding friction. 

The damping provided by fluid     
resistance is called as viscous damping 

 
13.Define the term “dynamic magnifier” or “Magnification Factor”.        

(N/D-14) 

The ratio of the maximum displacement of the forced vibration (x max) to             

the static deflection due to static force (xo) is known as magnification factor. 
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14.Define damping factor or damping ratio. (M/J-14,N/D-13) 

The ratio of the actual damping coefficient (c) to the critical damping            

coefficient (cc) is known as damping factor or damping ratio. It is denoted by              

ϛ (Zeta). 

ϛ  = c/cc 

15.Define the term “logarithmic decrement” as applied to damped         

vibrations.(M/J-14,N/D-14,N/D-10) 

Logarithmic decrement is defines as the natural logarithm of the amplitude           

reduction factor. 

The amplitude reduction factor is the ratio of any two successive amplitudes            

on the same side of the mean position. 

UNIT – 4 

FORCED VIBRATION 

16.Define vibration isolation.(M/J-15) 

The process of reducing the vibrations of machines and hence reducing           

the transmitted force to the foundation using vibration isolating materials is           

called vibration isolation. 

17.What is fundamental frequency?(M/J-15) 

It is number of cycles completed in one second .It is expressed in hertz              

(Hz).It is reciprocal of time period. 

Mathematically, f = 1 / tp  Hz 

18.What do you meant by transmissibility?(N/D-14/N/D-13,M/J-13) 
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When machine is supported by a spring , the spring transmits the force             

applied on the machine to the fixed support or foundation. This is called             

Transmissibility. 

19.List out the sources of excitation in forced vibration. (M/J-14,N/D-11) 

The sources of excitation in forced vibration are 

1. Periodic Forces - e.g. Ringing of the bell 

i. Harmonic 

ii.  Non-Harmonic 

2. Impulsive forces – e.g.  Punching Press 

3. Random Forces – e.g. Earthquake..etc 

20.Define harmonic forcing function.(N/D-13) 

Harmonic forcing refers to a spring mass system viscous damping,          

excited by a sinusoidal harmonic force. 

F = Fo sinωt 

 

 

 

 

 

UNIT – 5 

MECHANISM FOR CONTROL 

21.Differentiate between isochronous governors and sensitiveness of       
governors. (M/J-15,M/J-14,M/J-13) 
 

Isochronous governors Sensitiveness of Governors 
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A governor is said to be isochronous       
when the equilibrium speed is constant      
for all radii of rotation of the balls        
within the working range. 

The sensitiveness of governor is     
defined as the ratio of the mean speed        
to the difference between the maximum      
and minimum speeds. 

The range of speed is zero. 
i.e.  N2 – N1 = 0 

                             Mean speed 
Sensitiveness =  
                            Range of speed 

Sensitiveness = N/(N2-N1) 

 
22.Depict the effect of gyroscopic couple in ships during pitching. (M/J-15) 

 
 
 

23.Define sensitiveness of governors. (N/D-14,N/D-13) 
The sensitiveness of governor is defined as the ratio of the mean speed to              

the difference between the maximum and minimum speeds.  
   Mean speed 
                    Sensitiveness =  
 Range of speed 

          Sensitiveness = N/(N2-N1) 
24.What is meant by reactive gyroscopic couple? (M/J-14,N/D-11) 
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When the axis of spin itself moves with angular velocity ωP, the disc is              
subjected to reactive couple whose magnitude is same but opposite in           
direction to that of active couple. This reactive couple to which the disc is              
subjected when the axis of spin rotates about the axis of precession is known              
as reactive gyroscopic couple. 
  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PART- B 
PART – B 

1. A horizontal steam engine running at 120 rpm has a bore of 250 mm and                
a stroke of 400 mm the connecting rod is 0.6 m and mass of the               
reciprocating parts is 60 kg.When the crank has turned through an angle of             
45o from the inner dead centre ,the steam pressure on the cover end side is               
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550 KN/m2 and that on the crank end side is 70 kN/m2 considering the              
diameter of the piston rod equal to 50 mm,determine: 

(i)Turning moment on the crankshaft, 

(ii)Thrust on the bearing,and 

(iii)Acceleration of the flywheel,if the power of the engine is 20 kW,mass            
of the flywheel 60 kg and radius of gyration 0.6 m. (May-June-2014) 
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2. i)Derive the equation of forces on the reciprocating parts of an engine             
,neglecting the weight of the connecting rod. (Nov-Dec-12) 
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(ii)What is turning moment diagram and draw it for four stroke IC            
Engine. (Nov-Dec-13) 
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3.A shaft carries four masses A,B,C and D of magnitude 200 kg,300 kg,400             
kg,and 200 kg respectively and revolving at radii 80 mm,70 mm,60 mm and             
80 mm in planes measured from A at 300 mm,400 mm,and 700 mm .The              
angles between the cranks measured anticlockwise are A to B 45o,B to C 70o              

and C to D 120o.The balancing masses are to be placed in planes X and               
Y.The distance between the planes A and X is 100 mm between X and Y is                
400 mm and between Y and D is 200 mm.If the balancing masses revolve at               
a radius of 100 mm.Find their magnitudes and angular positions.          
(Apr-May 15) (May-June-2012) 
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4. The vertical shaft of 5 mm diameter is 200 mm long and is supported in                
long bearings at its ends.The disc of mass 50 kg is attached to the center of                
the shaft.Neglecting any increase in stiffness due to the attachment of the            
the disc to the shaft.Find the critical speed of rotation and the maximum             
bending stress when the shaft is rotating at 75% of the critical speed.The             
centre of the disc is 0.25 mm from the geometric axis of the shaft .E=200               
GN/m2. (Nov-Dec-14) (May-June-13) (Nov-Dec-11) 

14 
ME 6505 Dynamics of Machinery (R2013)                                            Mr.G.Manoj Kumar & Mr. Arul KumarAP/Mech 

 

 

Get useful study materials from www.rejinpaul.com

www.rejinpaul.com



 

15 
ME 6505 Dynamics of Machinery (R2013)                                            Mr.G.Manoj Kumar & Mr. Arul KumarAP/Mech 

 

 

Get useful study materials from www.rejinpaul.com

www.rejinpaul.com



 

5. The mass of a single degree damped vibrating system is 7.5 kg and              
makes 24 free oscillation in 14 seconds when disturbed from its           
equilibrium position .The amplitude of vibration reduces to 0.25 of its           
initial value after five oscillations .Determine : 

(i)Stiffness of the spring 

(ii)Logarithmic decrement,and 

(iii)Damping factor(Nov-Dec-12) 
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6. A mass of 10 kg is suspended from one end of a helical spring ,the                
other end being fixed,the stiffness of a spring is 10N/mm.The viscous           
damping causes the amplitude to decrease the one tenth of the initial            
value in four complete oscillations ,if n periodic force of a 150cos 50t N is               
applied at the mass in the vertical direction ,find the amplitude of the             
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forced vibrations.What its value of resonance? (Nov-Dec-14)       
(May-June-2014)      (May-June-13) 
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7. In an engine governor of the porter type ,the upper and lower arms are               
200 mm and 250 mm respectively and pivoted on the axis of rotation .The              
mass of the central load is 15 kg,the mass of each ball is 2 kg and friction of                  
the sleeve together with the resistance of the operating gear is equal to a              
load of 24 N at the sleeve.If the limiting inclinations of the upper arms to               
the vertical are 30o and 40o,find ;taking friction into account ,range of speed             
of governor. (Nov-Dec-14) 

 

19 
ME 6505 Dynamics of Machinery (R2013)                                            Mr.G.Manoj Kumar & Mr. Arul KumarAP/Mech 

 

 

Get useful study materials from www.rejinpaul.com

www.rejinpaul.com



 

 

 

 

20 
ME 6505 Dynamics of Machinery (R2013)                                            Mr.G.Manoj Kumar & Mr. Arul KumarAP/Mech 

 

 

Get useful study materials from www.rejinpaul.com

www.rejinpaul.com


