
 

I Year (For All Ex-Student) (Exam Nov–Dec 2019) 

Subject: MER1C3-Elements of Mechanical Engineering 

Subject Teacher: Dr. Amit Kumar Gupta 

Note: 1.Solve All Ten Questions and submit it to me before (11/11/2019).  

2. Submit the assignment along staple with question paper in Long page copy. 

3. Put signature on page while taking the assignment.                              (Maximum Alloted Marks: 20) 

 

  

 (1) The following data given for compression ignition engine working on air standard diesel cycle : 

Cylinder Bore Diameter = 15 cm; Stroke length = 25 cm; Clearance volume = 400 cm3. Calculate 

the air standard efficiency of the engine if fuel injection takes place at constant pressure for 5 % 

of the stroke. Compare how this efficiency value will be affected if the fuel supply continues upto 

8% of the stroke?                                         

(2) Show that the compression ratio (rc) for the maximum work output in an Otto cycle working 

between two fixed maximum and minimum temperatures is given by  

rc= (Tmax/Tmin)
1/ 2(γ-1) , where  γ is reversible adiabatic index.                        

(3) Steam is supplied to a fully loaded 1100 kW turbine at 15 bar with an internal energy of 2935 

kJ/kg and specific volume of 0.16 m3/kg and velocity of 110 m/s. Exhaust takes place at 0.05 bar 

with internal energy of 1885 kJ/kg and specific volume equal to 26 m3/kg. Potential energy 

change is negligible. Determine a. Work output per kg & Steam flow rate in kg/hr. 

(4) Explain the different types of core used in foundry practice & also explain Skeleton Pattern & 

Loose Piece Pattern with suitable diagram.                                          

(5) In an air standard dual cycle, the compression ratio 16, and compression begins at 1 bar, 50oC. 

The maximum pressure is 70 bar. The heat transferred to air at constant pressure is equal to 

that at constant volume. Calculate: 

I) Pressure & temperature at the cardinal points of the cycle,  

II) The cycle efficiency. 

The m.e.p. of the cycle. (Take  Cp = 1.005 kJ/kg K ; Cv = 0.718 kJ/kg K) 

(6) Classify the name of various casting methods. Explain the Hot chamber Pressure Die Casting & 

Sand Casting with suitable diagram. Also define Types of Cores with suitable sketch.                                                          

(7) Explain the basic principle of Electrical Resistance Welding. Explain the  Soldering & Brazing 

process & Thermite Welding Processes.                                                                                        

(8) An Engine-working on Otto cycle has a volume of 0.45 m3, pressure 1 bar and temperature 30oC 

at the beginning of compression stroke. At the end of compression stroke, the pressure is 11 bar 

and 210 KJ of heat is added at constant volume. Determine (i) Pressure, temperature and 

volumes at salient points in the cycle. (ii) Efficiency. 

(9) Classify and briefly explain the various Welding Defects. Also write the various Pattern 

allowances with suitable diagram.  

(10) Explain the color coding System on the pattern. Also explain Low Pressure Die Casting 

Centrifugal Casting, Continuous Casting, Squeeze Casting and Slush Casting. 




