












 

              
            

First Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026 
Renewable Energy Sources

 
Time: 3 hrs.                                                                                                Max. Marks: 100 
 

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
                    2. M : Marks , L: Bloom’s level , C: Course outcomes.    
 

                  Module – 1 M L C 
Q.1 a. What is the need of Renewable Energy Sources? Explain by considering 

solar energy. 
 

8 L2 CO1 

b. Explain the principles of Renewable Energy in brief.
 

6 L2 CO1 

c. Briefly explain energy sustainable development. 6 L2 CO1 

                                                                           OR 
Q.2 a. Explain the extraction process of Shale oil. 

 
8 L2 CO1 

b. Write an explanatory note on geothermal energy. 
 

6 L2 CO1 

c. What is Internet of Energy (IOE)? Explain how it differs from the 
traditional grid system. 
 

6 L2 CO1 

                                                                      Module – 2  
Q.3 a. Distinguish between Beam and Diffuse radiation. Explain how a typical 

daily solar radiation is measured both on a clear and cloudy day. 
  

6 L2 CO2 

b. With a neat sketch, explain the working of an instrument used to measure 
global beam radiation of solar energy. 
 

7 L2 CO2 

c. Sketch and explain the working of solar pond electric power generation. 
 

7 L2 CO2 

                                                                           OR 
Q.4 a. Define the following terms with neat sketches : 

i) Inclination angle             
ii) Incident angle      
iii) Zenith angle 

     iv)        Solar Azimuth angle    
      v)        Declination angle. 
  

10 L1 CO2 

b. Determine the Local Apparent Time (LAT) and declination corresponding 
to 1430 h (IST) at Mumbai (19  07  N , 72  51  E) on July 1st. In India , 
standard time is based on 82.50 E. Equation of time correction is given as   
-3.5 minutes. 
  

6 L3 CO2 

c. Explain the principle of photovoltaic power generation. 
 

4 L2 CO2 

1 of 2   

USN 
          BETCK105E 

Degree Examination, Degree Examination, 
Renewable Energy SourcesRenewable Energy Sources

                                                                                                                                                                            

Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing 
level , C: Course oulevel , C: Course ou

Module Module ––
What is the need of Renewable Energy Sources? Explain by considering What is the need of Renewable Energy Sources? Explain by considering 

Explain the principles of Renewable Energy in brief.Explain the principles of Renewable Energy in brief.

Briefly explain energy sustainable Briefly explain energy sustainable 

                                                                                                                                                      
Explain the extraction process of Shale oil.Explain the extraction process of Shale oil.

Write an explanatory note on geothermal energy.Write an explanatory note on geothermal energy.

What is Internet of 

Distinguish between Beam and Diffuse radiation. Explain how a typical Distinguish between Beam and Diffuse radiation. Explain how a typical 
radiation is measured both on a clear and cloudy day.radiation is measured both on a clear and cloudy day.

Energy (IOE)? Explain how it differs from the Energy (IOE)? Explain how it differs from the 

With a neat sketch, explain the working of an instrument used to measure With a neat sketch, explain the working of an instrument used to measure 
global beam radiation of solar energy.global beam radiation of solar energy.

Sketch and explain the working of solar pond electric powerSketch and explain the working of solar pond electric power

                                                                                                                                                      
Define the following terms with neat sketches :Define the following terms with neat sketches :

Inclination angle            Inclination angle            
Incident angle     Incident angle     
Zenith angleZenith angle
Solar Azimuth angle   Solar Azimuth angle   
Declination angle.Declination angle.

Distinguish between Beam and Diffuse radiation. Explain how a typical Distinguish between Beam and Diffuse radiation. Explain how a typical 
radiation is measured both on a clear and cloudy day.radiation is measured both on a clear and cloudy day.

full question from each module.full question from each module.

What is the need of Renewable Energy Sources? Explain by considering What is the need of Renewable Energy Sources? Explain by considering 

Explain the principles of Renewable Energy in brief.

development.

Explain the extraction process of Shale oil.Explain the extraction process of Shale oil.

Write an explanatory note on geothermal energy.Write an explanatory note on geothermal energy.

Energy (IOE)? Explain how it differs from the Energy (IOE)? Explain how it differs from the 

                                                                                                                                            

With a neat sketch, explain the working of an instrument used to measure With a neat sketch, explain the working of an instrument used to measure 
global beam radiation of solar energy.global beam radiation of solar energy.

Sketch and explain the working of solar pond electric powerSketch and explain the working of solar pond electric power

                                                                                                                                                      
Define the following terms with neat sketches :Define the following terms with neat sketches :

Distinguish between Beam and Diffuse radiation. Explain how a typical Distinguish between Beam and Diffuse radiation. Explain how a typical 
radiation is measured both on a clear and cloudy day.radiation is measured both on a clear and cloudy day.

Energy (IOE)? Explain how it differs from the 

With a neat sketch, explain the working of an instrument used to measure With a neat sketch, explain the working of an instrument used to measure 

Sketch and explain the working of solar pond electric powerSketch and explain the working of solar pond electric power

Define the following terms with neat sketches :Define the following terms with neat sketches :

Solar Azimuth angle   
Declination angle.Declination angle.

Determine the Local Apparent Time (LAT) and declination corresponding Determine the Local Apparent Time (LAT) and declination corresponding 
(IST) at Mumbai (19(IST) at Mumbai (19

standard time is based on 82.50standard time is based on 82.50

Explain the principle of photovoltaic power generation.Explain the principle of photovoltaic power generation.
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                                                                      Module – 3  
Q.5 a. Derive an expression for Wind power and also discuss power co-efficient 

of wind turbine. 
 

7 L3 CO3 

b. Explain the major problems associated with wind power. 
 

5 L2 CO3 
 

c. With a neat sketch, explain Urban Waste to Energy Conversion Process. 
 

8 L2 CO3 

                                                                           OR 
Q.6 a. Explain basic components of Wind Energy Conversion System (WECS). 

 
8 L2 CO3 

b. With a neat sketch, explain Darrieus rotor type vertical axis wind mill. 
 

8 L2 CO3 

c. Explain the process of photosynthesis in biomass production and also list 
necessary conditions for photosynthesis. 
 

4 L2 CO3 

                                                                      Module – 4  
Q.7 a. With a neat sketch, explain Double basin tidal system. 

 
7 L2 CO4 

b. With necessary diagram, explain the working principle of closed cycle 
ocean thermal conversion system. 
   

8 L2 CO4 

c. Illustrate the major problems associated with OTEC. 
 

5 L2 CO4 

                                                                           OR 
Q.8 a. With a neat sketch, explain Open cycle OTEC system. 

 
7 L2 CO4 

b. Explain the advantages and limitations of wave energy. 
 

6 L2 CO4 

c. Sketch and explain Single basic tidal system. 
 

7 L2 CO4

                                                                      Module – 5  
Q.9 a. Sketch and explain the working principle of Alkaline fuel cell.

 
8 L2 CO5 

b. With a neat sketch, explain electrolysis method of hydrogen production. 8 L2 CO5 

c. Write a note on Zero energy concepts. 
 

4 L2 CO5 

                                                                           OR 
Q.10 a. Explain the different methods of hydrogen storage. 

  
8 L2 CO5 

b. Discuss the problems associated with hydrogen energy. 
 

6 L2 CO5 

c. Explain the applications of hydrogen energy. 
 

6 L2 CO5 

                                                                       
 
 

* * * * * 
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Derive an expression for Wind power and also discuss power coDerive an expression for Wind power and also discuss power co

Explain the major problems associated with wind power.Explain the major problems associated with wind power.

With a neat sketch, explain Urban Waste to Energy Conversion Process.With a neat sketch, explain Urban Waste to Energy Conversion Process.

OROR
Explain basic components of Wind Energy Conversion System (WECS).Explain basic components of Wind Energy Conversion System (WECS).

With a neat sketch, explain Darrieus rotor type vertical axis wind mill.With a neat sketch, explain Darrieus rotor type vertical axis wind mill.

Explain the process of photosynthesis in biomass production and also list Explain the process of photosynthesis in biomass production and also list 
necessary conditions for photosynthesis.necessary conditions for photosynthesis.

                                                                                                                                            
With a neat sketch, explain Double basin tidal system.With a neat sketch, explain Double basin tidal system.

With necessary diagram, explain the working principle ofWith necessary diagram, explain the working principle of
ocean thermal conversion system.ocean thermal conversion system.

Write a note on Zero energy Write a note on Zero energy 

With a neat sketch, explain Open cycle OTECWith a neat sketch, explain Open cycle OTEC system.system.

With necessary diagram, explain the working principle ofWith necessary diagram, explain the working principle of

Illustrate the major problems associated with OTEC.Illustrate the major problems associated with OTEC.

Explain the advantages and limitations of wave energy.Explain the advantages and limitations of wave energy.

Sketch and explain Single basic tidal system.Sketch and explain Single basic tidal system.

                                                                                                                                            Module Module 
explain the working principle of Alkaline fuel cell.explain the working principle of Alkaline fuel cell.

With a neat sketch, explain electrolysis method of hydrogen production.With a neat sketch, explain electrolysis method of hydrogen production.

                                                                                                                                                      
Explain the different methods of hydrogen storage.Explain the different methods of hydrogen storage.

With a neat sketch, explain Open cycle OTECWith a neat sketch, explain Open cycle OTEC

With a neat sketch, explain Urban Waste to Energy Conversion Process.With a neat sketch, explain Urban Waste to Energy Conversion Process.

Explain basic components of Wind Energy Conversion System (WECS).Explain basic components of Wind Energy Conversion System (WECS).

With a neat sketch, explain Darrieus rotor type vertical axis wind mill.With a neat sketch, explain Darrieus rotor type vertical axis wind mill.

Explain the process of photosynthesis in biomass production and also list Explain the process of photosynthesis in biomass production and also list 

4 4 
With a neat sketch, explain Double basin tidal system.With a neat sketch, explain Double basin tidal system.

With necessary diagram, explain the working principle ofWith necessary diagram, explain the working principle of
ocean thermal conversion system.ocean thermal conversion system.

Illustrate the major problems associated with OTEC.Illustrate the major problems associated with OTEC.

                                                                                                                                                      

Explain the advantages and limitations of wave energy.Explain the advantages and limitations of wave energy.

Sketch and explain Single basic tidal system.Sketch and explain Single basic tidal system.

                                                                                                                                            
Sketch and Sketch and 

With a neat sketch, explain electrolysis method of hydrogen production.With a neat sketch, explain electrolysis method of hydrogen production.

explain the working principle of Alkaline fuel cell.explain the working principle of Alkaline fuel cell.

With a neat sketch, explain electrolysis method of hydrogen production.With a neat sketch, explain electrolysis method of hydrogen production.

conceptsconcepts..

                                                                           OROR
Explain the different methods of hydrogen storage.Explain the different methods of hydrogen storage.

Discuss the problems associated with hydrogen energy.Discuss the problems associated with hydrogen energy.

Explain the applications of Explain the applications of 

                                                                                                                                            







































































 

              
            

Fourth Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026 
Applied Thermodynamics

 
Time: 3 hrs.                                                                                                Max. Marks: 100 
 

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
                       2. Use of Steam Tables and Thermodynamic Data hand book is permitted.   

3. M : Marks , L: Bloom’s level , C: Course outcomes.   
 

                  Module – 1 M L C 
Q.1 a. Define cut off ratio and Air standard efficiency.   04 L1 CO1 

b. With usual notations obtain Air Standard efficiency of otto cycle.  06 L2 CO1 
c. The compression ratio of Diesel cycle is 14, and cut-off ratio is 2.2. At the 

beginning of the cycle, air is at 0.98 bar and 100 C.  
Find :  

i) Temperature and pressure at salient points.  
ii) Air standard efficiency. 

10 L3 CO1 

                                                                           OR 
Q.2 a. Define the following :  

i) Indicated power  
ii) Brake power  
iii) Friction power  
iv) Mechanical efficiency 

 

04 L1 CO1 

b. Explain the process of combustion in SI engine.  06 L2 CO1 
c. The following data were obtained from a Morse test on a 4 – cylinder,        

4 – stroke, S.I engine, coupled to a hydraulic dynamometers operating at 
constant speed of 1500 rpm.  Brake load with all the four cylinders       
firing = 296 N.  
Brake load with cylinder No. 1 not firing = 201 N.  Brake load with 
cylinder No. 2 not firing  = 206 N.  Brake load with cylinder No. 3 not 
firing = 192 N.  Brake load with cylinder No. 4 not firing = 200 N.  The 

brake power in ‘KW’ is calculated using BP = 
42300

WN
 

Where, W = Brake load in Newtone.  
N = Engine speed in rpm.   
Calculate :  
i) Brake power                                ii) Indicated power  
iii) Friction power                          iv) Mechanical efficiency 

10 L3 CO1

                                                                      Module – 2  
Q.3 a. Derive an expression for the efficiency of a Brayton cycle.  06 L2 CO2 

b. Explain the difference between open cycle and closed cycle gas turbine.  04 L1 CO2 
c. Air enters the compressor of an ideal air standard Brayton cycle at 100 kpa, 

300 k with a volumetric flow rate of 6 m3/s. The compressor work ratio is 
10.  The turbine inlet temperature is 1500 k. 
Determine:  
i) The thermal efficiency               ii) Work ratio  
iii) Power.  Take  = 1.4   Cp = 1.005 KJ/KgK  

10 L3 CO2 
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Degree Examination, Degree Examination, 
Applied ThermodynamicsApplied Thermodynamics

                                                                                                                                                                      

Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing ONEONE
Use of Steam Tables and Thermodynamic Data hUse of Steam Tables and Thermodynamic Data h

level , C: Course outcomes.   level , C: Course outcomes.   

Module Module – 1
Define cut off ratio and Air standard efficiency.  Define cut off ratio and Air standard efficiency.  
With usual notations obtain Air Standard efficiency of otto cycle. With usual notations obtain Air Standard efficiency of otto cycle. 
The compression ratio of Diesel cycle is 14, and cutThe compression ratio of Diesel cycle is 14, and cut
beginning of the cycle, air is at 0.98 bar and 100beginning of the cycle, air is at 0.98 bar and 100

Temperature and pressure at salient points. Temperature and pressure at salient points. 
Air standard efficiency.Air standard efficiency.

                                                                                                                                                      
Define the following : Define the following : 
i) Indicated power i) Indicated power 
ii) Brake power ii) Brake power 
iii) Friction power iii) Friction power 

Mechanical efficiency

Explain the process of combustion in SI engine. 
The following data were obtained from a Morse test on a 4 The following data were obtained from a Morse test on a 4 

.I engine, coupled to a hydraulic .I engine, coupled to a hydraulic dynamometersdynamometers
constant speed of 1500 rpm.  Brake load with all the four cylinders constant speed of 1500 rpm.  Brake load with all the four cylinders 

Brake load with cylinder No. 1 not firing = 201 N.  Brake load with Brake load with cylinder No. 1 not firing = 201 N.  Brake load with 
cylinder No. 2 not firing  = 206 N.  Brake load with cylinder No. 3 not cylinder No. 2 not firing  = 206 N.  Brake load with cylinder No. 3 not 

2 N.  Brake load with cylinder N2 N.  Brake load with cylinder N

brake power in ‘KW’ is calculated using BP = brake power in ‘KW’ is calculated using BP = 

Where, W = Brake load in Newtone. Where, W = Brake load in Newtone. 
N = Engine speed in rpm.  N = Engine speed in rpm.  

i) Brake power                                ii) Ii) Brake power                                ii) I
iii) Friction power                          iv) Mechanical efficiencyiii) Friction power                          iv) Mechanical efficiency

                                                                                                                                            
Derive an expression for the efficiency of a Brayton cycle. 

full question from each module.full question from each module.
and book is permitted. and book is permitted. 

With usual notations obtain Air Standard efficiency of otto cycle. With usual notations obtain Air Standard efficiency of otto cycle. 
off ratio is 2.2. At the off ratio is 2.2. At the 

C.  C.  

Temperature and pressure at salient points. Temperature and pressure at salient points. 

Explain the process of combustion in SI engine. Explain the process of combustion in SI engine. 
The following data were obtained from a Morse test on a 4 The following data were obtained from a Morse test on a 4 

.I engine, coupled to a hydraulic .I engine, coupled to a hydraulic 
constant speed of 1500 rpm.  Brake load with all the four cylinders constant speed of 1500 rpm.  Brake load with all the four cylinders 
firing = 296 N. 
Brake load with cylinder No. 1 not firing = 201 N.  Brake load with Brake load with cylinder No. 1 not firing = 201 N.  Brake load with 
cylinder No. 2 not firing  = 206 N.  Brake load with cylinder No. 3 not cylinder No. 2 not firing  = 206 N.  Brake load with cylinder No. 3 not 
firing = 19firing = 192 N.  Brake load with cylinder N2 N.  Brake load with cylinder N

brake power in ‘KW’ is calculated using BP = brake power in ‘KW’ is calculated using BP = 

Where, W = Brake load in Newtone. Where, W = Brake load in Newtone. 
N = Engine speed in rpm.  N = Engine speed in rpm.  
Calculate : Calculate : 

– cylinder, cylinder, 
dynamometersdynamometers operating at operating at 

constant speed of 1500 rpm.  Brake load with all the four cylinders constant speed of 1500 rpm.  Brake load with all the four cylinders 

Brake load with cylinder No. 1 not firing = 201 N.  Brake load with Brake load with cylinder No. 1 not firing = 201 N.  Brake load with 
cylinder No. 2 not firing  = 206 N.  Brake load with cylinder No. 3 not cylinder No. 2 not firing  = 206 N.  Brake load with cylinder No. 3 not 

. 4 not firing = 200 N.  The . 4 not firing = 200 N.  The 

brake power in ‘KW’ is calculated using BP = 
4230042300

WNWN

i) Brake power                                ii) Ii) Brake power                                ii) Indicated power ndicated power 
iii) Friction power                          iv) Mechanical efficiencyiii) Friction power                          iv) Mechanical efficiency

                                                                      Module Module 
Derive an expression for the efficiency of a Brayton cycle. Derive an expression for the efficiency of a Brayton cycle. 
Explain the difference between open cycle and closed cycle gas turbine. Explain the difference between open cycle and closed cycle gas turbine. 
Air enters the compressor of an ideal air standard Brayton cycle at 100 kpa, Air enters the compressor of an ideal air standard Brayton cycle at 100 kpa, 
300 k with a volumetric flow rate of 6 m300 k with a volumetric flow rate of 6 m

The turbine inlet temperature is 1500 k. The turbine inlet temperature is 1500 k. 

i) The thermal efficiency               ii) Work ratio i) The thermal efficiency               ii) Work ratio 
iii) Power.  Take iii) Power.  Take 
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                                                                           OR 
Q.4 a. With a neat sketch explain the working of Ram jet.  10 L2 CO2

b. Discuss the working principle of Rocket propulsion with neat sketch.  10 L2 CO2 
                                                                      Module – 3  
Q.5 a. List the drawbacks of Carnot vapour power cycle.   04 L1 CO3 

b. Discuss the effect of  i) Boiler pressure     ii) Condenser pressure on the 
performance of a Rankine cycle.  

06 L2 CO3 

c. In a steam power cycle, the steam supply is at 15 bar, and dry saturated.  
The condenser pressure is 0.4 bar.  
Calculate the thermal efficiency for  
i) Carnot vapour power cycle 
ii) Rankine vapour power cycle 
Neglect pump work.  

10 L3 CO3 

                                                                           OR 
Q.6 a. With help of neat sketch, explain the working of Reheat Rankine cycle.  08 L2 CO3 

b. A turbine is supplied with steam at a pressure of 20 bar and Temperature 
350  C,  The steam is then expands to a condenser pressure of 0.04 bar.  
Calculate its thermal efficiency.  It is desired to improve the efficiency by 
regenerative feed heating by bleeding steam at 2 bar and heating in an open 
feed heater.  Calculate the percentage improvement in thermal efficiency.  
Neglect pump work in the above calculation.  

12 L3 CO3 

                                                                      Module – 4  
Q.7 a. List out the desirable properties of refrigerant.  04 L1 CO4 

b. With help of neat sketch, explain the working principle of vapour 
compression Refrigeration System.  

06 L2 CO4 

c. A simple vapour compression refrigeration plant produces  5 Tonnes of 
refrigeration.  The enthalpies of the working fluid at inlet to the   
compressor = 183.19 kJ/kg at exit of compressor = 209.41 kJ/Kg , at exit of 
the condenser = 74.59 kJ/kg.   
Estimate  : 
i) The refrigerant flow rate  
ii) COP of the plant  
iii)Power required to drive the compressor 
iv) The rate of heat rejection in the condenser 

10 L3 CO4 

                                                                           OR 
Q.8 a. Define :  i) Sensible heating           ii) Sensible coding 04 L1 CO4 

b. With a neat sketch, explain a summer air conditioning system.  06 L2 CO4 
c. An air conditioning system is designed under the following conditions.  

Out door conditions: 30 C  DBT, 75% RH Required indoor conditions: 
22 C DBT, 70% RH.  
Amount of free air circulated 3.33 m3 / s.  Coil dew point temperature 
(DPT) = 14 C.  The required conditions is achieved first by cooling and 
dehumidification and then by heating.   
Estimate :  
i) The capacity of the cooling coil in Tonnes of refrigeration 
ii) The capacity of heating coil in KW 
iii) The amount of water vapour removed in kg /hr.  

10 L3 CO4 
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Discuss the working principle of Rocket propulsion with neat sketch. Discuss the working principle of Rocket propulsion with neat sketch. 

Discuss the effect of  i) Boiler pressure     ii) Condenser pressure on the Discuss the effect of  i) Boiler pressure     ii) Condenser pressure on the 

In a steam power cycle, the steam supply is at 15 bar, and dry saturated.  In a steam power cycle, the steam supply is at 15 bar, and dry saturated.  

                                                                                                                                                      OROR
With help of neat sketch, explain the working of Reheat Rankine cycle. With help of neat sketch, explain the working of Reheat Rankine cycle. 
A turbine is supplied with steam at a pressure of 20 bar and Temperature A turbine is supplied with steam at a pressure of 20 bar and Temperature 

C,  The steam is then expands to a condenser pressure of 0.04 bar.  C,  The steam is then expands to a condenser pressure of 0.04 bar.  
Calculate its thermal efficiency.  It is desired to improve the efficiency by Calculate its thermal efficiency.  It is desired to improve the efficiency by 
regenerative feed heating by bleeding steam at 2 bar and heating in an open regenerative feed heating by bleeding steam at 2 bar and heating in an open 
feed heater.  Calculate the pfeed heater.  Calculate the p
Neglect pump work in the above calculation. Neglect pump work in the above calculation. 

                                                                                                                                            
List out the desirable properties of refrigerant. List out the desirable properties of refrigerant. 
With help of neat sketch, explain the working principle of vapour With help of neat sketch, explain the working principle of vapour 
compression Refrigeration System. 

An air conditioning system is designed under the following conditions. An air conditioning system is designed under the following conditions. 
Out door conditions: 30Out door conditions: 30

C DBT, 70% RH. C DBT, 70% RH. 
Amount of free air Amount of free air 

C.  The required conditions is achieved first by cooling and 

With help of neat sketch, explain the working principle of vapour With help of neat sketch, explain the working principle of vapour 

A simple vapour compression refrigeration plant produces  5 TonnesA simple vapour compression refrigeration plant produces  5 Tonnes
refrigeration.  The enthalpies of the working fluid at inlet to the   refrigeration.  The enthalpies of the working fluid at inlet to the   
compressor = 183.19 kJ/kg at exit of compressor = 209.41 kJ/Kg , at exit of compressor = 183.19 kJ/kg at exit of compressor = 209.41 kJ/Kg , at exit of 

equired to drive the compressorequired to drive the compressor
iv) The rate of heat rejection in the condenseriv) The rate of heat rejection in the condenser

                                                                                                                                                      
Define :  i) Sensible heating           ii) Sensible codingDefine :  i) Sensible heating           ii) Sensible coding
With a neat sketch, explain a summer air conditioning system. With a neat sketch, explain a summer air conditioning system. 
An air conditioning system is designed under the following conditions. An air conditioning system is designed under the following conditions. 

In a steam power cycle, the steam supply is at 15 bar, and dry saturated.  In a steam power cycle, the steam supply is at 15 bar, and dry saturated.  

With help of neat sketch, explain the working of Reheat Rankine cycle. With help of neat sketch, explain the working of Reheat Rankine cycle. 
A turbine is supplied with steam at a pressure of 20 bar and Temperature A turbine is supplied with steam at a pressure of 20 bar and Temperature 

C,  The steam is then expands to a condenser pressure of 0.04 bar.  C,  The steam is then expands to a condenser pressure of 0.04 bar.  
Calculate its thermal efficiency.  It is desired to improve the efficiency by Calculate its thermal efficiency.  It is desired to improve the efficiency by 
regenerative feed heating by bleeding steam at 2 bar and heating in an open regenerative feed heating by bleeding steam at 2 bar and heating in an open 

ercentage improvement in thermal efficiency.  ercentage improvement in thermal efficiency.  
Neglect pump work in the above calculation. Neglect pump work in the above calculation. 

Module –– 4 
List out the desirable properties of refrigerant. List out the desirable properties of refrigerant. 
With help of neat sketch, explain the working principle of vapour With help of neat sketch, explain the working principle of vapour 
compression Refrigeration System. compression Refrigeration System. 
A simple vapour compression refrigeration plant produces  5 TonnesA simple vapour compression refrigeration plant produces  5 Tonnes
refrigeration.  The enthalpies of the working fluid at inlet to the   refrigeration.  The enthalpies of the working fluid at inlet to the   
compressor = 183.19 kJ/kg at exit of compressor = 209.41 kJ/Kg , at exit of compressor = 183.19 kJ/kg at exit of compressor = 209.41 kJ/Kg , at exit of 
the condenser = 74.59 kJ/kg.  the condenser = 74.59 kJ/kg.  

i) The refrigerant flow rate i) The refrigerant flow rate 
ii) COP of the plant ii) COP of the plant 
iii)Power riii)Power required to drive the compressorequired to drive the compressor
iv) The rate of heat rejection in the condenseriv) The rate of heat rejection in the condenser

                                                                           
Define :  i) Sensible heating           ii) Sensible codingDefine :  i) Sensible heating           ii) Sensible coding
With a neat sketch, explain a summer air conditioning system. With a neat sketch, explain a summer air conditioning system. 
An air conditioning system is designed under the following conditions. An air conditioning system is designed under the following conditions. 

C  DBT, 75% RH Required indoor conditions: C  DBT, 75% RH Required indoor conditions: 

circulated 3.33 mcirculated 3.33 m
C.  The required conditions is achieved first by cooling and C.  The required conditions is achieved first by cooling and 

then by heating.  then by heating.  

i) The capacity of the cooling coil in Tonnes of refrigerationi) The capacity of the cooling coil in Tonnes of refrigeration

A simple vapour compression refrigeration plant produces  5 TonnesA simple vapour compression refrigeration plant produces  5 Tonnes of of 
refrigeration.  The enthalpies of the working fluid at inlet to the   refrigeration.  The enthalpies of the working fluid at inlet to the   
compressor = 183.19 kJ/kg at exit of compressor = 209.41 kJ/Kg , at exit of compressor = 183.19 kJ/kg at exit of compressor = 209.41 kJ/Kg , at exit of 

Define :  i) Sensible heating           ii) Sensible codingDefine :  i) Sensible heating           ii) Sensible coding
With a neat sketch, explain a summer air conditioning system. With a neat sketch, explain a summer air conditioning system. 

of heating coil in KWof heating coil in KW
iii) The amount of water vapour removed in kg /hr. iii) The amount of water vapour removed in kg /hr. 
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                                                                      Module – 5  
Q.9 a. Define the following with respect to a reciprocating air compressor.  

i) Volumetric efficiency  
ii) Adibatic efficiency  
iii) Isothermal efficiency 
iv) Mechanical efficiency 
 

06 L1 CO5 

b. Explain the advantages of multistage compression.  
 

04 L2 CO5 

c. A 2 – stage air compressor with complete inter cooling delivers air to the 
mains at a pressure of 30 bar suction conditions are 1 bar of 15 C.  If both 
cylinders have same stroke.  Find the ration of cylinder diameter for 
maximum efficiency.  The index of compression is 1.3. 
 

10 L3 CO5 

                                                                           OR 
Q.10 a. With usual notations derive the expression for critical pressure ratio.  

 
10 L2 CO5 

b. A turbine having a set of 16 nozzles receives steam at 20bar and 400 C.  
The pressure of steam at the nozzle exit is 12 bar.  If the discharge rate is 
260 kg/mm and nozzle efficiency is 90%.  Calculate the cross – sectional 
area at the nozzle exit.  If the steam has a velocity of 80 m/s at entry to the 
nozzle.  Fine the percentage increase in discharge.  
 

10 L4 CO5 

 

 
 
 
 

 
 
 
 

A turbine having a set of 16 nozzles receives A turbine having a set of 16 nozzles receives 
The pressure of steam at the nozzle exit is 12 bar.  If the discharge rate is The pressure of steam at the nozzle exit is 12 bar.  If the discharge rate is 
260 kg/mm and nozzle efficiency is 90%.  Calculate the cross 260 kg/mm and nozzle efficiency is 90%.  Calculate the cross 
area at the nozzle exit.  If the steam has a velocity of 80 m/s at entry to tharea at the nozzle exit.  If the steam has a velocity of 80 m/s at entry to th
nozzle.  Fine the percentage increase in discharge. nozzle.  Fine the percentage increase in discharge. 

Define the following with respect to a reciprocating air compressor. Define the following with respect to a reciprocating air compressor. 

Explain the advantages of multistage compression. Explain the advantages of multistage compression. 

stage air compressor with complete inter cooling delivers air to the stage air compressor with complete inter cooling delivers air to the 
mains at a pressure of 30 bar suction conditions are 1 bar of 15mains at a pressure of 30 bar suction conditions are 1 bar of 15
cylinders have same stroke.  Find the ration of cylinder diameter for cylinders have same stroke.  Find the ration of cylinder diameter for 
maximum efficiency.  The index ofmaximum efficiency.  The index of compression is 1.3.compression is 1.3.

                                                                                                                                                      OR
With usual notations derive the expression for critical pressure ratioWith usual notations derive the expression for critical pressure ratio

stage air compressor with complete inter cooling delivers air to the stage air compressor with complete inter cooling delivers air to the 
C.  If both C.  If both 

cylinders have same stroke.  Find the ration of cylinder diameter for cylinders have same stroke.  Find the ration of cylinder diameter for 

With usual notations derive the expression for critical pressure ratioWith usual notations derive the expression for critical pressure ratio

A turbine having a set of 16 nozzles receives steam at 20bar and 400steam at 20bar and 400
The pressure of steam at the nozzle exit is 12 bar.  If the discharge rate is The pressure of steam at the nozzle exit is 12 bar.  If the discharge rate is 
260 kg/mm and nozzle efficiency is 90%.  Calculate the cross 260 kg/mm and nozzle efficiency is 90%.  Calculate the cross 
area at the nozzle exit.  If the steam has a velocity of 80 m/s at entry to tharea at the nozzle exit.  If the steam has a velocity of 80 m/s at entry to th
nozzle.  Fine the percentage increase in discharge. nozzle.  Fine the percentage increase in discharge. 









 

              
            

Fifth Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026 
Energy Engineering

 
Time: 3 hrs.                                                                                                Max. Marks: 100 
 

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
                    2. M : Marks , L: Bloom’s level , C: Course outcomes.    
 

                  Module – 1 M L C 
Q.1 a. With a neat sketch, explain the working principle of Benson Boiler. 

 
10 L2 CO1 

b. With a neat sketch, explain forced draught and induced draught cooling 
towers.
 

10 L2 CO1 

                                                                           OR 
Q.2 a. With a neat diagram , explain the general layout of diesel power plants. 

 
10 L2 CO1 

b. Explain the different methods of starting diesel engines. 
 

6 L2 CO1 

c. Write any 4 applications of diesel power plants. 
 

4 L1 CO1 

                                                                      Module – 2  
Q.3 a. With a neat sketch, explain Pyranometers.

 
6 L2 CO2 

b. With a neat sketch, explain the flat plate collectors. 
 

6 L2 CO2 

c. With a neat diagram, explain the electric power generation from solar 
ponds. 
 

8 L2 CO2 

                                                                           OR 
Q.4 a. Write the difference between Biomass and Biogas. 

 
5 L4 CO3 

b. Explain the working of down draft gasifier, with neat sketch.
 

10 L2 CO3 

c. What are the factors affecting biogas generation. 
 

5 L1 CO3 

                                                                      Module – 3  
Q.5 a. Explain the advantages and disadvantages of Tidal plants. 

  
10 L1 CO3 

b. Explain the Hot dry rock energy system, with a neat sketch. 
 

10 L2 CO3 

                                                                           OR 
Q.6 a. Explain the working of Horizontal axis wind mill. 

 
10 L2 CO3 

b. List the advantages and disadvantages of wind energy. 
 

10 L1 CO3 
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Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing ONE
level , C: Course outcomes.  level , C: Course outcomes.  

Module Module –– 1
With a neat sketch, explain the working principle of Benson Boiler.With a neat sketch, explain the working principle of Benson Boiler.

With a neat sketch, explain forced drWith a neat sketch, explain forced dr

                                                                                                                                                      
With a neat diagram With a neat diagram , explain the general layout of diesel power plants., explain the general layout of diesel power plants.

Explain the different methods of starting diesel engines.Explain the different methods of starting diesel engines.

any 4 applications of diesel power plants.any 4 applications of diesel power plants.

With a neat sketch, explain the flat plate collectors.With a neat sketch, explain the flat plate collectors.

With a neat diagram, explain the electric power generation from solar With a neat diagram, explain the electric power generation from solar 

                                                                                                                                                      OROR
Write the difference between Biomass and Biogas.Write the difference between Biomass and Biogas.

Explain the working of down draft gasifier, with neat sketch.Explain the working of down draft gasifier, with neat sketch.

What are the factors affecting biogas generation.What are the factors affecting biogas generation.

                                                                                                                                            
Explain the advantages and Explain the advantages and 

Explain the Hot dry rock energy system, with a neat sketch.Explain the Hot dry rock energy system, with a neat sketch.

full question from each module.full question from each module.

With a neat sketch, explain the working principle of Benson Boiler.With a neat sketch, explain the working principle of Benson Boiler.

ught and induced draught cooling ught and induced draught cooling 

, explain the general layout of diesel power plants., explain the general layout of diesel power plants.

Explain the different methods of starting diesel engines.Explain the different methods of starting diesel engines.

any 4 applications of diesel power plants.any 4 applications of diesel power plants.

                                                                      Module Module 
With a neat sketch, explain Pyranometers.With a neat sketch, explain Pyranometers.

With a neat sketch, explain the flat plate collectors.With a neat sketch, explain the flat plate collectors.

With a neat diagram, explain the electric power generation from solar With a neat diagram, explain the electric power generation from solar 

                                                                                                                                                      
Write the difference between Biomass and Biogas.Write the difference between Biomass and Biogas.

Explain the working of down draft gasifier, with neat sketch.Explain the working of down draft gasifier, with neat sketch.

What are the factors affecting biogas generation.What are the factors affecting biogas generation.

With a neat diagram, explain the electric power generation from solar With a neat diagram, explain the electric power generation from solar 

Write the difference between Biomass and Biogas.Write the difference between Biomass and Biogas.

Explain the working of down draft gasifier, with neat sketch.Explain the working of down draft gasifier, with neat sketch.

What are the factors affecting biogas generation.What are the factors affecting biogas generation.

Module Module –
disadvantages of Tidal plants.disadvantages of Tidal plants.

Explain the Hot dry rock energy system, with a neat sketch.Explain the Hot dry rock energy system, with a neat sketch.

                                                                                                                                                      
Explain the working of Horizontal axis wind mill.Explain the working of Horizontal axis wind mill.

List the advantages and disadvantages of wind energy.List the advantages and disadvantages of wind energy.
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                                                                      Module – 4  
Q.7 a. With a neat sketch, explain the general layout of a hydel power plant. 

 
10 L2 CO3 

b. Write a note on : 
i)     Hydrographs          
ii)    Flow duration curves 
iii)   Spill ways 
iv)   Surge tank 
v)    Water hammer 
 

10 L1 CO3 

                                                                           OR 
Q.8 a. List the advantages of hydel power plants. 

 
5 L1 CO3 

b. What are the problems encountered in harnessing OTE? 
 

7 L1 CO3 

c. Explain the working of Rankine cycle in OTEC system.
 

8 L2 CO3 

Module – 5 
Q.9 a. Write the advantages and disadvantages of nuclear power plants. 

 
10 L1 CO3 

b. Explain the layout of a nuclear power plant. 
 

10 L2 CO3 

                                                                           OR 
Q.10 a. With a neat sketch, explain boiling water reactor. 

 
10 L2 CO3 

b. Write a note on : 
i)     Structure of an atom 
ii)    Disposal of nuclear wastes. 
 

10 L1 CO3 

                                                                       
 
 
 
 
 
 
 
 

* * * * * 
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With a neat sketch, explain the general layout of a hydel power plant.With a neat sketch, explain the general layout of a hydel power plant.

                                                                                                                                                      OR
List the advantages of hydel power plants.List the advantages of hydel power plants.

What are the problems encountered in harnessing OTE?What are the problems encountered in harnessing OTE?

Explain the working of RankineExplain the working of Rankine

Write the advantages and disadvantages of nuclear power plants.Write the advantages and disadvantages of nuclear power plants.

Explain the layout of a nuclear power plant.

Write the advantages and disadvantages of nuclear power plants.Write the advantages and disadvantages of nuclear power plants.

With a neat sketch, explain boiling water reactor.With a neat sketch, explain boiling water reactor.

                                                                                                                                            

What are the problems encountered in harnessing OTE?What are the problems encountered in harnessing OTE?

cycle in OTEC system.cycle in OTEC system.

Module –– 5 
Write the advantages and disadvantages of nuclear power plants.Write the advantages and disadvantages of nuclear power plants.

Explain the layout of a nuclear power plant.Explain the layout of a nuclear power plant.

                                                                                                                                                      
With a neat sketch, explain boiling water reactor.With a neat sketch, explain boiling water reactor.

i)     Structure of an atomi)     Structure of an atom
ii)    Disposal of nuclear wastes.ii)    Disposal of nuclear wastes.
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 Production and Operations Management  

 
Time: 3 hrs.                                                                                                    Max. Marks: 100 

Note: Answer any FIVE full questions, choosing ONE full question from each module. 
 

Module-1  
1 a. 

b. 
c. 

Define Productivity.  Explain the factors affecting the productivity. (08 Marks) 
Explain the steps involved in decision making process.  (09 Marks) 
Explain a decision tree.  (03 Marks) 
 

OR 
2 a. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

b. 
 

A glass factory specializing in crystal is experiencing a substantial backlog, and the firm’s 
management is considering three courses of action :  
i) arrange for subcontracting 
ii) Begin overtime production or  
iii) Construct new facilities.  The correct choice depends largely upon future demand, which 
may be low, medium or high.  By consensus, management ranks the respective probabilities 
as 0.10, 0.50 and 0.40.  A cost analysis reveals the effect upon profits that is shown in    
Table 1. 
Table 1, Q. 2(a) [Profit in Rs. thousands]  
  

Profit (Rs.000) If Demand is  
 Low (P = 0.10 Medium (P= 0.50) High (P= 0.40 
A – Arrange subcontracting 10 50 50 

B – Begin overtime - 20 60 100 
C = Construct facilities -150 20 200 

  
i) State which course of action would be taken under a criterion of  
    1) Maximax        2) Maximin      3) Maximum probability   4) Maximum expected value 
ii) Show this decision situation schematically in the form of a decision tree.  (10 Marks) 
  
Explain the important differences between goods production and service operations. 
 (10 Marks) 
 

Module-2 
3 a. 

b. 
c. 
 

Explain the steps in the forecasting process. (06 Marks) 
Write a short note on concurrent Engineering. (05 Marks) 
Explain various sources of idea generation in product design and development. (09 Marks) 
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FIVE full questions, choosing FIVE full questions, choosing 

Module
roductivity.  Explain the factors affecting the productivity.roductivity.  Explain the factors affecting the productivity.

Explain the steps involved in decision maExplain the steps involved in decision ma
Explain a decision tree. Explain a decision tree. 

A glass factory specializing in crystal is experiencing a substantial backlog, and the firm’s A glass factory specializing in crystal is experiencing a substantial backlog, and the firm’s 
management is considering three courses of action : management is considering three courses of action : 

for subcontractingfor subcontracting
ii) Begin overtime production oii) Begin overtime production o
iii) Construct new facilities.  The correct choice depends largely upon future demand, which iii) Construct new facilities.  The correct choice depends largely upon future demand, which 
may be low, medium or high.  By consensus, management ranks the respective probabilities may be low, medium or high.  By consensus, management ranks the respective probabilities 
as 0.10, 0.50 and 0.4

iii) Construct new facilities.  The correct choice depends largely upon future demand, which iii) Construct new facilities.  The correct choice depends largely upon future demand, which 
may be low, medium or high.  By consensus, management ranks the respective probabilities may be low, medium or high.  By consensus, management ranks the respective probabilities 

0.  A cost analysis reveals the effect upon profits that is shown in    0.  A cost analysis reveals the effect upon profits that is shown in    

Profit (Rs.000) If Demand is Profit (Rs.000) If Demand is 
Low (P = 0.10Low (P = 0.10

1010

- 2020
--150

i) State which course of action would be taken under a criterion of i) State which course of action would be taken under a criterion of 
1) Maximax        2) Maximin      3) Maximum probability   4) Maximum expected value1) Maximax        2) Maximin      3) Maximum probability   4) Maximum expected value

ii) Show this decision situation schematii) Show this decision situation schemat

Explain the important differences between goods production and service operations.Explain the important differences between goods production and service operations.

Explain the steps in the forecasting process.

Production and Operations Management

                        Max. Marks:Max. Marks:

full question from each module.full question from each module.

roductivity.  Explain the factors affecting the productivity.roductivity.  Explain the factors affecting the productivity.
king process. king process. 

A glass factory specializing in crystal is experiencing a substantial backlog, and the firm’s A glass factory specializing in crystal is experiencing a substantial backlog, and the firm’s 
management is considering three courses of action : management is considering three courses of action : 

iii) Construct new facilities.  The correct choice depends largely upon future demand, which iii) Construct new facilities.  The correct choice depends largely upon future demand, which 
may be low, medium or high.  By consensus, management ranks the respective probabilities may be low, medium or high.  By consensus, management ranks the respective probabilities 

0.  A cost analysis reveals the effect upon profits that is shown in    0.  A cost analysis reveals the effect upon profits that is shown in    

, Q. 2(a) [Profit in Rs. thousands] , Q. 2(a) [Profit in Rs. thousands] 

Arrange subcontractingArrange subcontracting

Begin overBegin overtime
C = Construct facilitiesC = Construct facilities

i) State which course of action would be taken under a criterion of i) State which course of action would be taken under a criterion of 
        1) Maximax        2) Maximin      3) Maximum probability   4) Maximum expected value1) Maximax        2) Maximin      3) Maximum probability   4) Maximum expected value
ii) Show this decision situation schematii) Show this decision situation schemat

0.  A cost analysis reveals the effect upon profits that is shown in    

Medium (P= 0.50)Medium (P= 0.50)
50

60
2020

i) State which course of action would be taken under a criterion of i) State which course of action would be taken under a criterion of 
1) Maximax        2) Maximin      3) Maximum probability   4) Maximum expected value1) Maximax        2) Maximin      3) Maximum probability   4) Maximum expected value

ically in theically in the

Explain the important differences between goods production and service operations.Explain the important differences between goods production and service operations.

Explain the steps in the forecasting process.Explain the steps in the forecasting process.
Write a short note on concurWrite a short note on concurrent Engineering.rent Engineering.Write a short note on concurWrite a short note on concurWrite a short note on concur
Explain various sources of idea generation in product design and development.Explain various sources of idea generation in product design and development.
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OR 
4 a. 

 
 
 
 
 
 
 
 
 
 
 
 

b. 
c. 

The general manager of a building materials production plant feels that the demand for 
plasterboard shipments may be related to the number of construction permits issued in the 
country during the previous quarter.  
The manager has collected the data as shown in Table 2  
 

Table2, Q. 4(a) 
Construction permits 15 9 40 20 25 25 15 35 
Plaster board Shipments 6 4 16 6 13 9 10 16 

  
i) Develop a linear regression equation. 
ii) Determine a point estimate for plasterboard shipments when the number of construction 
permits is 30.  Also, compute correlation coefficient.   (10 Marks) 
 
Write a short note on controlling the forecast.  (05 Marks) 
Explain the role of Computer Aided Design (CAD) in designing the products. (05 Marks) 
 

Module-3 
5 a. 

 
b. 
c. 
 

Mention the steps involved in the general procedure for making location decisions. 
 (04 Marks) 
Explain the factors that determine effective capacity. (10 Marks) 
With sketches explain i) A product layout     ii) A process layout. (06 Marks) 
 

OR 
6 a. 

 
 
 
 
 
 
 
 
 
 

b. 
 

Explain Design Capacity and System Capacity. Silver valley smelting is considering the 
expansion of a production process by adding more 1 – ton – capacity curing furnaces.  Each 
batch ( 1 ton) of ore must undergo 30 minutes of furnace time, including load and unload 
operations.  However, the furnace is used only 80% of the time due to power restrictions in 
other parts of the system.  The required output for the new layout is to be 16 tons per shift.  
Each shift is of eight hours.  Plant ( system) efficiency is estimated at 50% of system 
capacity.  
 
i) Determine the number of furnaces required
ii) Estimate the percentage of time the furnaces will be idle.  (10 Marks) 
 
Explain Break even Analysis with a neat sketch. For an existing product that sells for Rs. 
650 per unit, Fixed costs is Rs. 82000 and variable cost is Rs. 240 per unit.  

i) What is the BEP? 
ii) What volume is needed to generate a profit of Rs. 10250? (10 Marks) 

Module-4 
7 a. 

 
b. 
 
 
 
 
 
 
 
 

List and explain the pure strategies used in the aggregate planning for meeting uneven 
demand. (07 Marks) 
Write a short note on “ Disaggregating the Aggregate Plan”.  (05 Marks) 
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The general manager of a building materials production plant feels that the demand for The general manager of a building materials production plant feels that the demand for 
plasterboard shipments may be related to the number of construction permits issued in the plasterboard shipments may be related to the number of construction permits issued in the 

er has collected the data as shown in Table 2 er has collected the data as shown in Table 2 

Table2, Q. 4(a)Table2, Q. 4(a)
1515

Plaster board ShipmentsPlaster board Shipments 6

Develop a linear regression equation.Develop a linear regression equation.
ii) Determine a point estimate for plasterboard shipments wii) Determine a point estimate for plasterboard shipments w
permits is 30.  Also, compute correlation coefficient.  permits is 30.  Also, compute correlation coefficient.  

Write a short note on controlling the forecast. Write a short note on controlling the forecast. 
Explain the role of Computer Aided Design (CAD) in designing the products.Explain the role of Computer Aided Design (CAD) in designing the products.

Mention the steps involved in the general procedure for making location decisions.Mention the steps involved in the general procedure for making location decisions.

Explain the factors that determine effective capacity.Explain the factors that determine effective capacity.
With sketches explain i) A product layout     ii) A process layout.With sketches explain i) A product layout     ii) A process layout.With sketches explain i) A product layout     ii) A process layout.With sketches explain i) A product layout     ii) A process layout.

pacity.pacity. Silver valley smelting is considering the Silver valley smelting is considering the 
expansion of a production process by adding more 1 expansion of a production process by adding more 1 
batch ( 1 ton) of ore must undergo 30 minutes of furnacbatch ( 1 ton) of ore must undergo 30 minutes of furnac
operations.  However, the furnace is used only 80% of the time due to power restrictions in operations.  However, the furnace is used only 80% of the time due to power restrictions in 
other parts of the system.  The required output for tother parts of the system.  The required output for t

nt ( system) efficiency is estimated at 50% of system nt ( system) efficiency is estimated at 50% of system 

Determine the number of furnaces requiredDetermine the number of furnaces required
ii) Estimate the percentage of time the furnaces will be idle. ii) Estimate the percentage of time the furnaces will be idle. 

Explain Break even Analysis with a neat sketch. For an existing produExplain Break even Analysis with a neat sketch. For an existing produ
650 per unit, Fixed costs is Rs. 82000 and variable cost is 650 per unit, Fixed costs is Rs. 82000 and variable cost is 

What is the BEP?What is the BEP?
ii) What volume is needed to generate a profit of Rs. 10250?ii) What volume is needed to generate a profit of Rs. 10250?

1515
9 1010

ii) Determine a point estimate for plasterboard shipments wii) Determine a point estimate for plasterboard shipments when the number of construction hen the number of construction 

Explain the role of Computer Aided Design (CAD) in designing the products.Explain the role of Computer Aided Design (CAD) in designing the products.

ModuleModule--33
Mention the steps involved in the general procedure for making location decisions.Mention the steps involved in the general procedure for making location decisions.

Explain the factors that determine effective capacity.Explain the factors that determine effective capacity.
With sketches explain i) A product layout     ii) A process layout.With sketches explain i) A product layout     ii) A process layout.

Explain Design Capacity and System CExplain Design Capacity and System C
expansion of a production process by adding more 1 expansion of a production process by adding more 1 
batch ( 1 ton) of ore must undergo 30 minutes of furnacbatch ( 1 ton) of ore must undergo 30 minutes of furnac
operations.  However, the furnace is used only 80% of the time due to power restrictions in operations.  However, the furnace is used only 80% of the time due to power restrictions in 
other parts of the system.  The required output for tother parts of the system.  The required output for t
Each shift is of eight hours.  PlaEach shift is of eight hours.  Pla

Determine the number of furnaces requiredDetermine the number of furnaces required
ii) Estimate the percentage of time the furnaces will be idle. ii) Estimate the percentage of time the furnaces will be idle. 

Explain Break even Analysis with a neat sketch. For an existing produExplain Break even Analysis with a neat sketch. For an existing produ
650 per unit, Fixed costs is Rs. 82000 and variable cost is 650 per unit, Fixed costs is Rs. 82000 and variable cost is 

Silver valley smelting is considering the Silver valley smelting is considering the 
capacity curing furnaces.  Each capacity curing furnaces.  Each 

e time, including le time, including l
operations.  However, the furnace is used only 80% of the time due to power restrictions in operations.  However, the furnace is used only 80% of the time due to power restrictions in 

he new layout is to be 16 tons he new layout is to be 16 tons 
nt ( system) efficiency is estimated at 50% of system nt ( system) efficiency is estimated at 50% of system 

ii) Estimate the percentage of time the furnaces will be idle. ii) Estimate the percentage of time the furnaces will be idle. 

Explain Break even Analysis with a neat sketch. For an existing produExplain Break even Analysis with a neat sketch. For an existing produ
650 per unit, Fixed costs is Rs. 82000 and variable cost is 650 per unit, Fixed costs is Rs. 82000 and variable cost is 

ii) What volume is needed to generate a profit of Rs. 10250?ii) What volume is needed to generate a profit of Rs. 10250?

List and explain the pure stList and explain the pure strategies used in the aggregate planning for meeting uneven rategies used in the aggregate planning for meeting uneven List and explain the pure st

Write a short note on “ Disaggregating the Aggregate Plan”. Write a short note on “ Disaggregating the Aggregate Plan”. 



 
 
 

c. 
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Given the accompanying supply, demand and inventory data ( Table 3 and Table 4) for a 
firm that has a constant workforce and wishes to meet all demand with no back orders, 
allocate production capacity to satisfy demand at minimum cost. 
Table 3, Q. 7( c ), Supply, (units)  
Period Regular time Overtime Subcontract 

1 60 18 1000 
2 50 15 1000 
3 60 18 1000 
4 65 20 1000 

 (08 Marks) 
Table 4,  Q. 7 ( c ) Demand 
Period Units 

1 100 
2 50 
3 70 
4 80 

  
i) Initial Inventory  = 20 
ii)Final inventory = 25 
 
Regular time cost per unit = Rs. 100, out of which 50% of cost is labour. 
Overtime cost per unit = Rs. 125. 
Subcontract cost per unit = Rs. 130 
Inventory carrying cost = Rs. 2 per unit – period 
Use the transportation linear programming approach to develop an aggregate plan based on 
the 4 periods.  
 

OR 
8 a. 

 
 

b. 
 
 

c. 
 

What do  you mean by Master Scheduling?  Explain the inputs  and outputs of Master 
Scheduling.  (08 Marks) 
 
Explain the concept of time fences in MPs (Master Production Schedule) with a block 
diagram. (06 Marks) 
 
Find the ATP ( Available – to – Promise) inventory values for the master schedule shown in 
Table 5. 
Table 5, Q.8( c ), Master Schedule 
On hand =23    Lot size = 25      Planning time Fence 6 
Period 1 2 3 4 5 6 
Forecast 10 10 10 10 20 20 
Customer Orders (booked) 13 5 3 1   

 (06 Marks) 
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Given the accompanying supply, demand and inventory data ( Table 3 and Table 4) for a Given the accompanying supply, demand and inventory data ( Table 3 and Table 4) for a 
firm that has a constant workforce and wishes to meet all demand with no back orders, firm that has a constant workforce and wishes to meet all demand with no back orders, 

satisfy demand at minimum cosatisfy demand at minimum co

SubcontractSubcontract
10001000
10001000
10001000
10001000

Initial Inventory  = 20Initial Inventory  = 20
inventory = 25inventory = 25

Regular time cost per unit = Rs. 100, out of which 50% of cost is labour.Regular time cost per unit = Rs. 100, out of which 50% of cost is labour.
Overtime cost per unit = Rs. 125.Overtime cost per unit = Rs. 125.
Regular time cost per unit = Rs. 100, out of which 50% of cost is labour.Regular time cost per unit = Rs. 100, out of which 50% of cost is labour.

period
Use the transportation linear programming apprUse the transportation linear programming approach to develop an aggregate plan based on oach to develop an aggregate plan based on 

OROR
What do  you mean by Master Scheduling?  Explain the inputs  and outputs of Master What do  you mean by Master Scheduling?  Explain the inputs  and outputs of Master 

Explain the concept of time fences in MPs (Master Production ScheduExplain the concept of time fences in MPs (Master Production Schedu

Find the ATP ( Available Find the ATP ( Available –– to to 

Table 5, Q.8( c ), Master Schedule Table 5, Q.8( c ), Master Schedule 
On hand =23    Lot size = 25      Planning time Fence 6On hand =23    Lot size = 25      Planning time Fence 6

Customer Orders (booked)Customer Orders (booked)

Regular time cost per unit = Rs. 100, out of which 50% of cost is labour.Regular time cost per unit = Rs. 100, out of which 50% of cost is labour.
Overtime cost per unit = Rs. 125.Overtime cost per unit = Rs. 125.
Subcontract cost per unit = Rs. 130Subcontract cost per unit = Rs. 130
Inventory carrying cost = Rs. 2 per unit Inventory carrying cost = Rs. 2 per unit 
Use the transportation linear programming apprUse the transportation linear programming appr

What do  you mean by Master Scheduling?  Explain the inputs  and outputs of Master What do  you mean by Master Scheduling?  Explain the inputs  and outputs of Master 
Scheduling. 

Explain the concept of time fences in MPs (Master Production ScheduExplain the concept of time fences in MPs (Master Production Schedu
diagram.diagram.

Find the ATP ( Available Find the ATP ( Available 
Table 5.Table 5.
Table 5, Q.8( c ), Master Schedule Table 5, Q.8( c ), Master Schedule 

oach to develop an aggregate plan based on oach to develop an aggregate plan based on 

What do  you mean by Master Scheduling?  Explain the inputs  and outputs of Master What do  you mean by Master Scheduling?  Explain the inputs  and outputs of Master 

Explain the concept of time fences in MPs (Master Production ScheduExplain the concept of time fences in MPs (Master Production Schedu

Promise) inventory values for the master schedule shown in Promise) inventory values for the master schedule shown in 

On hand =23    Lot size = 25      Planning time Fence 6On hand =23    Lot size = 25      Planning time Fence 6
11 22
1010

Customer Orders (booked) 1313
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Module-5 
9 a. 

 
 

b. 
 

c. 
 

Define (i) MRP  (ii) CRP  (iii) ERP.  Also list the essential inputs and outputs in an MRP 
System? (10 Marks) 
 
List the benefits and requirements of MRP.  (04 Marks) 
 
The product structure tree for X is as shown in figure Q.9(c), with the number of units 
required shown in brackets.  What quantities of E, J and K are required to complete 500 
units of X? 
 

 
Fig. Q 9 (c ) Product Structure tree for X 

 (06 Marks) 
 

OR 
10 a. 

 
b. 
 

Explain the procurement process with a block diagram.  (10 Marks) 
 
Explain the stages in vendor development with a block diagram.  (10 Marks) 
  
 

* * * * * 
  
  
  
  

4 of 4 

                                                                                                                                                                                                        

RP  (iii) ERP.  Also list the essential inputs and outputs in an MRP RP  (iii) ERP.  Also list the essential inputs and outputs in an MRP 

List the benefits and requirements of MRP. List the benefits and requirements of MRP. 

The product structure tree for X is as shown in figure The product structure tree for X is as shown in figure 
What quantities of E, J and K are required to complete 500 What quantities of E, J and K are required to complete 500 

Fig. Q 9 (c ) Product Structure tree for XFig. Q 9 (c ) Product Structure tree for X

Explain the procurement process with a block diagram. Explain the procurement process with a block diagram. 

Explain the stages in veExplain the stages in vendor development with a block diagram. ndor development with a block diagram. 

, with the number of units , with the number of units 
What quantities of E, J and K are required to complete 500 What quantities of E, J and K are required to complete 500 

Explain the procurement process with a block diagram. Explain the procurement process with a block diagram. 

Explain the stages in veExplain the stages in ve

Fig. Q 9 (c ) Product Structure tree for XFig. Q 9 (c ) Product Structure tree for X

Explain the procurement process with a block diagram. Explain the procurement process with a block diagram. 

ndor development with a block diagram. ndor development with a block diagram. 
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Operation Research 
 
Time: 3 hrs.                                                                                                  Max. Marks: 100 
 

Note: Answer any FIVE full questions, choosing ONE full question from each module. 
 

 
1 
 

Module-1  
a.    Briefly explain the phases of OR study. (06 Marks) 
b. A company produces two products A and B which possess raw material of 500 quintals and 

550 labour hours. It is known that 1 unit of product ‘A’ requires 6 quintals of materials and 
11 man hours and yields profit of Rs 55. Product ‘B’ requires 30 quintals of materials, 25 
man hours and yields a profit of Rs 85. Formulate the LPP and find the number of products 
to be produced. (14 Marks) 

 
OR 

2 a. What is Operation Research? What are its characteristics? (06 Marks) 
b. A person has to provide 10 ,12 and 12 units of chemicals A, B and C respectively to his 

garden. A liquid product contains 5 , 2 and 1 unit of chemical A , B and C respectively per 
jar and cost Rs 3 per jar. A dry product contains 1 , 2 and 4 units of chemicals A , B , C 
respectively per packet and cost Rs 2 per packet. How many of these the person should 
purchase to meet the requirements at least cost? Formulate as an LPP and solve graphically.
 (14 Marks) 

 
Module-2 

3 a. Define Slack , Surplus variable used in Simplex method. (06 Marks) 
b. Solve the below LPP by Simplex Method.
  ZMAX = 5x1 + 3x2 
  Subjected to x1 + x2  2 
                            5x1 + 2x2  10 
                      3x1 + 8x2  12 
                              x1 , x2  0. (14 Marks) 
 

OR 
4 a. What is degeneracy in Simplex method? How to overcome it?  (06 Marks) 

b. Solve the below problem (LPP) by BIG – M method. 
         Zmax = 2x1 + 3x2 + 4x3 
        Sub. to  x1 + x2 + x3  1 

x1 + x2 + 2x3 = 2
                   3x1 + 2x2 + x3  4 
                    x1 , x2 , x3  0. (14 Marks) 
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Module-3 
5 a. What are the characteristics of assignment technique / model / problems? (06 Marks) 

b. A company has 5 jobs to be done on 5 machines. Any job can be done on any machine. The 
cost of doing the jobs on different machines is given below. Assign the jobs for different 
machines so as to minimize the total cost (14 Marks) 

                  

                                                                     MACHINES 
 A B C D E 
1 13 8 16 18 19
2 9 15 24 9 12
3 12 9 4 4 4 
4 6 12 10 8 13
5 15 17 18 12 20

 

 
OR 

6 a. What is the nature of Transportation problem? (06 Marks) 
b. A company has 3 plants and 4 destinations , unit transportation cost is shown below. Find 

the optimum cost. (14 Marks) 
           TO 

 P Q R S SUPPLY 
A 21 16 25 13 11 
B 17 18 14 23 13 
C 32 17 18 41 19 

DEMAND 6 10 12 15  
 

 
Module-4

7 a. Explain the significance of PERT & CPM technique. (06 Marks) 
b. A project has 9 activities. Below table shows the time in days for each activity and 

predecessor relation between activities. Find  
 i)     Draw the network diagram  
 ii)    Project completion time 
 iii)   What is the critical path  (14 Marks) 
          

Activity A B C D E F G H I 
Predessor - - - A A BD C BD FG 
Time 23 8 20 16 24 18 19 4 10 

 

 
OR 

8 a. How Que’s are distinguished using KENDAL rotation? (06 Marks) 
b. Customer arrive to a bank with mean of 10 per hour in Poission distribution. The customers 

are served with a mean of 5 minutes. Determine  
 i)    What is the probability that customer directly served? 
 ii)   How many customers are waiting in the bank? 
 iii)  What is the time a customer need to come out of the bank? 
 iv)  What is the probability that there are 10 customers in the queue?  (14 Marks) 
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What is the nature of Transportation problem?What is the nature of Transportation problem?
A company has 3 plants and 4 destinations , unit transportation cost is shown below. Find A company has 3 plants and 4 destinations , unit transportation cost is shown below. Find 
the optimum costthe optimum cost

assignment technique / model / problems?assignment technique / model / problems?
A company has 5 jobs to be done on 5 machines. Any job can be done on any machineA company has 5 jobs to be done on 5 machines. Any job can be done on any machine
cost of doing the jobs on different machines is given below. Assign the jcost of doing the jobs on different machines is given below. Assign the j
machines so as to minimize the total costmachines so as to minimize the total cost

                                                                                                                                          MACHINESMACHINES
AA BB

11 1313
22 99
33

JOBS

SUPPLYSUPPLY
1313 1111
2323

18 4141
1212 1515
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A project has 9 activities. Below table shows the time in days for each activity and A project has 9 activities. Below table shows the time in days for each activity and 
predecessor relation between activitiespredecessor relation between activities FinFin
i)     Draw the network diagram i)     Draw the network diagram 
ii)    Project completion timeii)    Project completion time
iii)   What is the critical path iii)   What is the critical path 

ActivityActivity
PredessorPredessor
TimeTime

How Que’s are distinguished How Que’s are distinguished 

A company has 5 jobs to be done on 5 machines. Any job can be done on any machine
cost of doing the jobs on different machines is given below. Assign the jcost of doing the jobs on different machines is given below. Assign the j

4
1313

1212 2020

What is the nature of Transportation problem?What is the nature of Transportation problem?
A company has 3 plants and 4 destinations , unit transportation cost is shown below. Find A company has 3 plants and 4 destinations , unit transportation cost is shown below. Find 
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2121

B
CC

DEMANDDEMAND

Explain the significance of PERT & CPM technique.Explain the significance of PERT & CPM technique.
A project has 9 activities. Below table shows the time in days for each activity and A project has 9 activities. Below table shows the time in days for each activity and 
predecessor relation between activitiespredecessor relation between activities
i)     Draw the network diagram i)     Draw the network diagram 
ii)    Project completion timeii)    Project completion time
iii)   What is the critical path iii)   What is the critical path 
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DD EE
AA

20 16
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Module-5 
9 a. Define the term  i)   PURE strategy      ii)   MAX – MIN Criteria. (06 Marks) 

b. Solve the below game by Dominance rule. Player A’s pay off matrix is given below : 
                                                                 PLAYER - B 

 I II III IV 
1 1 -2 1 2 
2 -1 3 2 0 
3 -1 -2 3 4 
4 -4 -2 2 3 

  (14 Marks) 
 

OR 
10 a. What is Sequencing? What are the assumptions to be made in sequencing technique? 

  (06 Marks) 
b. A garments manufacturing has 7 jobs to be processed on cutting , sewing , pressing 

machines. The time for each stages is shown below. Find the sequence with total elapsed 
time and idle time. (14 Marks) 

           
JOBS  1 2 3 4 5 6 7 
Cutting 5 7 3 4 6 7 12
Sewing 2 6 7 5 9 5 8 
Pressing 10 12 11 13 12 10 11 

 
 

  
 
 
 
 
 
 

 
* * * * * 
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PLAYER - A 

ii)   MAX ii)   MAX –– MIN CriteriaMIN Criteria
Solve the below game by Dominance rule. Player A’s pay off matrix Solve the below game by Dominance rule. Player A’s pay off matrix 

PLAYER PLAYER 
I IIII III
11 -22

22 --11
33 --11
44

What is Sequencing? What are the assumptions to be made in sequencing What is Sequencing? What are the assumptions to be made in sequencing 

A garments manufacturing has 7 jobs to be processed on cutting , sewing , pressing A garments manufacturing has 7 jobs to be processed on cutting , sewing , pressing 
machines. The time for each stages is showmachines. The time for each stages is show
time and idle timetime and idle time

66
6 77
99 55

1313 1212

give

What is Sequencing? What are the assumptions to be made in sequencing What is Sequencing? What are the assumptions to be made in sequencing 

A garments manufacturing has 7 jobs to be processed on cutting , sewing , pressing A garments manufacturing has 7 jobs to be processed on cutting , sewing , pressing 
machines. The time for each stages is showmachines. The time for each stages is shown below. Find the sequence with total elapsed n below. Find the sequence with total elapsed machines. The time for each stages is showmachines. The time for each stages is show

11 22
55

Sewing 22
PressingPressing

* * * * ** * * * *


























