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ELEMENTS OF MECHANICAL ENGINEERING 
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M.Code : 54101 
Date of Examination : 15-07-22 

Time : 3 Hrs.                                                                      Max. Marks : 60 

INSTRUCTIONS TO CANDIDATES : 
 1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks 

each. 
 2. SECTION - B & C have FOUR questions each. 
 3. Attempt any FIVE questions from SECTION B & C carrying EIGHT marks each. 
 4. Select atleast TWO questions from SECTION - B & C.  

 

SECTION–A 

 1. Answer briefly :  

  a) State Zeroth Law of Thermodynamics. 

  b) What do you mean by PMM of first kind? 

  c) State the importance of second law of thermodynamics. 

  d) In a refrigerator, heat is transferred from a lower temperature to higher temperature. 
Is this a violation of second law of thermodynamics? Explain. 

  e) Distinguish between point function and a path function. 

  f) Compare S.I. Engine and C.I. Engine. 

  g) Enumerate the criteria for selection of materials for engineering applications. 

  h) Differentiate between brass and bronze. 

  i) Define polar moment of inertia. 

  j) Under what conditions the center of mass and center of gravity coincide? 
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SECTION-B 

 2. Three Carnot engines El, E2, E3 operate between temperature of 1000 K and 300 K. 
Make calculations for the intermediate temperature if the work produced by the engines 
are in the ratio of 4: 3: 2. 

 3. To a close system 150kJ of work is supplied. If the initial volume is 0.6 m3 and the 
pressure of the system changes as p = 8-4V, where p is in bar and V is in m3, determine 
the final volume and pressure of the system. 

 4. What is the difference between a heat pump and a refrigerator? Explain the concept with 
suitable diagram. Show that the COP of a pump is greater than the COP of a refrigerator 
by unity. 

 5. What are smart materials? Explain the theory behind shape memory alloys and give the 
composition and applications of some commercially available shape memory alloys.  

 

SECTION-C 

 6. One mole of an ideal gas at 0.5 MPa and 300 K is heated at constant pressure till the 
volume is doubled and then it is allowed to expand reversibly and adiabatically till the 
temperature is reduced to 300 K. Calculate heat and work transfers. If it is desired to 
restore the system from final state to its initial state by a reversible isothermal process 
what amount of work is required to be done on the system? 

 7. Apply steady flow energy equation to a nozzle and derive an equation for velocity at 
exist.  

 8. Discuss the following properties of the materials : 

  a) Ductility 

  b) Resilience 

  c) Weldability 

  d) Plasticity. 

 9. Find the centre of gravity of a 100 mm×150 mm×30 mm T-section. 

 

NOTE : Disclosure of Identity by writing Mobile No. or Making of passing request on any 
page of Answer Sheet will lead to UMC against the Student. 


