
 

 

Program: - B.Tech. Faculty Name:- CHANDRA SHEKHAR Sem:- 5TH  

Course Name:- DYNAMICS 

OF MACHINES          

Course Code: - C037514(037) Max Marks:- 20 

 

 

Assignment- 2 

 

 Note: - Each Question carries 4 marks. 

1.  The turbine rotor of a ship has a mass of 8 tonnes and a radius of gyration 0.6 m. It rotates at 

1800 r.p.m. clockwise, when looking from the stern. Determine the gyroscopic couple, if the 

ship travels at 100 km/hr and steers to the left in a curve of 75 m radius.          [4]     

2.  The heavy turbine rotor of a sea vessel rotates at 1500 r.p.m. clockwise looking from the stern, 

its mass being 750 kg. The vessel pitches with an angular velocity of 1 rad/s. Determine the 

gyroscopic couple transmitted to the hull when bow is rising, if the radius of gyration for the 

rotor is 250 mm. Also show in what direction the couple acts on the hull ?                 [4]     

3.  A cantilever shaft 50 mm diameter and 300 mm long has a disc of mass 100 kg at its free end. 

The Young’s modulus for the shaft material is 200 GN/m2. Determine the frequency of 

longitudinal and transverse vibrations of the shaft.                 [4]     

4.  A shaft of length 0.75 m, supported freely at the ends, is carrying a body of mass 90 kg at 0.25 

m from one end. Find the natural frequency of transverse vibration. Assume E = 200 GN/m2 

and shaft diameter = 50 mm.                  [4]     

5.  A shaft fitted with a flywheel rotates at 250 r.p.m. and drives a machine. The torque of machine 

varies in a cyclic manner over a period of 3 revolutions. The torque rises from 750 N-m 

uniformly during  ½  revolution and remains constant for the following revolution. It then falls 

uniformly to 750 N-m during the next  ½  revolution and remains constant for one revolution, 

the cycle being repeated thereafter. 

Determine the power required to drive the machine and percentage fluctuation in speed, if 

the driving torque applied to the shaft is constant and the mass of the flywheel is 500 kg with 

radius of gyration of 600 mm.               [4] 
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Assignment- II 

 Note: - Each Question carries 4 marks. 

Q.1) The impeller of a centrifugal pump is of 300 mm diameter and 50 mm width at the 
periphery, and has blades whose tip angles incline backwards 60° from the radius. The pump 
delivers 17 m3/min of water and the impeller rotate at 1000 rpm. Assuming that the pump is 
designed to admit radially, calculate: 
(i) Speed and direction of water as it leaves the impeller, 
(ii) Torque exerted by the impeller on water, 
(iii) Shaft power required, 
(iv) Lift of the pump, Take mechanical efficiency = 95 % and Hydraulic efficiency= 75%. 

(CO-1, PO-3, Level-3) [4] 
Q.2) Show that the rise of pressure in the impeller of a centrifugal pump when frictional and 
other losses in the impeller are neglected is given by  
 

Where Vf1 and Vf2 = Velocities of flow at inlet and outlet 
u2= Tangential velocity of impeller at outlet 
 = Vane angle at outlet                                                                         (CO-2, PO-3, Level-3) [4]     

Q.3) A three-stage centrifugal pump has impeller 400 mm in diameter and 20 mm wide. The 
vane angle at outlet is 45° and the area occupied by the thickness of the vanes may be assumed 
8% of the total area. If the pump delivers 3.6 m3 of water per minute when running at 920 rpm, 
Determine: (i) Power of the pump (ii) Manometric head, and (iii) Specific speed. Assume 
mechanical efficiency as 85% and manometric efficiency as 77 percent. 

(CO-2, PO-3, Level-4) [4] 
Q.4) Describe the operating characteristic curves of centrifugal pump? 

(CO-1, PO-3, Level-3) [4] 
Q.5) Briefly explain the following 
         (i) Multi-stage Centrifugal pumps 
         (ii) Cavitation and priming 
          (iii) Specific speed of centrifugal pump (CO-3, PO-2, Level-3) [4] 
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Assignment- 2 

 Note: - Each Question carries 4 marks. 

1. Explain: (i) Main metering system  (ii) Idling system   (iii) Power Enrichment system   
        (CO-1, PO-2,  Level-1)    [4]     

2. Explain Battery and Magneto Ignition System with neat sketch.     
            (CO-2, PO-2 , Level-1)    [4]     

3. Explain: (i) Mist Lubrication system  (ii) Dry sump Lubrication system           
      (iii) Wet sump Lubrication system         
        (CO-2, PO-1 , Level-2)    [4]     

4. Explain:  (i) Willan’s Line Method  (ii) Morse Test                        
        (CO-1, PO-1 , Level-1)    [4]     

5. Draw the Performance curves for S.I. and C.I. engine with load and speed.  
             
        (CO-2, PO-2 , Level-1)    [4]     
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Assignment- II 

Note: Each Question carries 4 marks. 

Q1. Arrival of customer at telephone booth follows Poisson distribution. The arrival rate is 12 

customers per hour. If the mean Service time is exponentially distributed as 24 customers 

per hour, find out 

i. Probability that there are not more than 2 customers in the system.  

ii. Probability that customer need not to wait.    

iii. Probability that there are 3 customers in the queue.  

[CO-3, PO-3, L-3] [5]  

Q2. The machines in production shop breakdown at an average of 2 per hour. The non-

productive time of any machine costs Rs. 30 per hour. If the cost of repairman is Rs. 50 

per hour and the repair rate is 3 per hour. Calculate:   [CO-3, PO-3, L-3] [5] 

i. Number of machines not working at any point of time. 

ii. Average time that a machine is waiting for the repairman. 

iii. Cost of non-productive time of the machine operator. 

iv. Expected cost of system per hour. 

Q3. The duration and cost for each activity are given in the table. The indirect cost of project 

is Rs 3000 per week. Determine optimum duration of project and corresponding 

minimum cost.  

       [CO-4, PO-3, L-3] [5] 

 

 

Activity 
Normal Duration 

(Week) 

Normal Cost  

(Rs.) 

Crash Duration 

(Week) 

Crash Cost 

(Rs.) 

1-2 6 7000 3 14500 

1-3 8 4000 5 8500 



 

 

2-3 4 6000 1 9000 

2-4 5 8000 3 15000 

3-4 5 5000 3 11000 

 

Q4. A small engineering project consists of six activities. The three time estimates in number 

of days for each activity are given below: 

               [CO-4, PO-3, L-3] [5] 

Activity to tm tp 

1-2 2 5 8 

2-3 1 1 1 

3-5 0 6 18 

5-6 7 7 7 

1-4 3 3 3 

4-5 2 8 14 

 

i. Calculate the values of expected time (te), Standard deviation (σt) and variance (Vi) 

for each activity. 

ii. Draw the network diagram and mark te on each activity. 

iii. Calculate EST and LFT and mark them on the network diagram. 

iv. Calculate total slack for each activity. 

v. Identify the critical path and mark on the network diagram. 

 

Q5. Solve the following game by dominance and find the game value.  

                   [CO-5, PO-3, L-3] [4] 

 Player-B 

P
la

y
er

-A
 

 I II III IV 

I 3 2 4 0 

II 3 4 2 4 

III 4 2 4 0 

IV 0 4 0 8 
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Assignment- 2 

Note: - Each Question carries 4 marks. 

1.  Derive an expression of Lame’s equation.  (CO-3, PO-1, Level-2) [4] 

2 Find the shear centre of the section shown in fig.                       (CO-4, PO- 2, Level-5) [4] 

  

3. Derive the Euler formula for buckling load, when both Ends of the column are hinged or 
pinned.                                           (CO-4, PO- 1, Level-2) [4]   

4.  16 A 1.5 m long column has a circular cross section of 5 cm diameter. One end of the column 
is fixed in direction and position and the other is free. Taking FOS as 3 calculate the safe load 
using. 
(i) Rankine Gordan formula yield strength 560Mpa and Rankine constant = 1/1600 for both ends 
pinned. 
(ii) Euler formula, E = 120 GPa 
                         (CO-4, PO-1, Level-3) [4] 

5. shell 3.25 m long and 1 m diameter, is subjected to an internal pressure of 1.2 N/mm2. If the 
thickness of the shell is 10 mm find the circumferential and longitudinal stresses. Find also the 
maximum shear stress and changes in dimensions of the shell. Take E = 200 kN/mm2 and 
Poissons ratio = 0.3.       (CO-3, PO-1, Level-4) [4]   
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