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NON-CONVENTIONAL ENERGY SOURCES 
Time Allotted : 3 Hours Full Marks : 70 
 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

as far as practicable  

GROUP – A 

( Multiple Choice Type Questions ) 
1. Choose the correct alternatives for any ten of the following : 

  10 × 1 = 10 

i) A geothermal field may yield 
 a) dry steam   b) wet steam 

 c) hot air  d) all of these. 
ii) Tidal energy u ilizes 
 a) Kinet c energy b) Potential energy 
 c) Both of these d) None of these. 
iii) A photovoltaic cell is basically 
 a) P-N junction  
 b) Phototransistor 
 c) Amorphous P-N junction  
 d) None of these.  
iv) A solar cell is basically  
 a) Voltage source  

 b) Current source 
 c) Uncontrolled current source  
 d) Uncontrolled voltage source. 
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v) Wave energy is basically harnessed in the form of  

 a) Thermal energy b) Chemical energy 

 c) Mechanical energy d) Electrical energy.  

vi) Solar constant measured by the satellites is  

 a) 1366 W/m  

 

2 b) 1412 W /m  

 

2 

 c) 1321 W /m  

 

2 d) 1476 W /m  

 

2. 

vii)  Energy band gap of monocrystalline silicon cell is 

 a) 0·6 eV b) 2·2 eV 

 c) 1·8 eV d) 1·12 eV. 

viii)  Which process is responsible for producti n of energy in 
the sun ? 

 a) Nuclear fission  

 b) Nuclear fusion 

 c) Exothermal chemical reaction  

 d) All of these. 

ix) Which  of  the  f low ng  resources  is  not  renewable 
energy ? 

 a) Hydro power b) Geothermal power 

 c) Tidal power d) Fuel cell. 

x)   The gr enhouse gas is 

 a) 
  

 

CO
2

 b) 
  

 

CH
4

 

 c) Nitrous oxide d) all of these. 

xi) Bio-diesel can be mixed with which of the following ? 

 a) Petrol b) Diesel 

 c) Kerosene d) all of these. 

xii)  Biogas consists of  

 a) only methane b) methane and 
  

 

CO
2

 

 c) only ethane d) none of these. 
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GROUP – B 

( Short Answer Type Questions ) 

 Answer any three of the following.  3 × 5 = 15 

2. Distinguish  between  conventional  and  non-conventional 

energy  sources.  Describe  the  phenomenon  of  biogas 

generation. 2 + 3 

3. List  the  advantages  and  disadvantages  of  tidal  barrage 

scheme as a source of electrical power. 

4. How  economic  are  the  non-conventional  sources  with 

conventional energy sources ?   

5. Describe  a  single  crystalline  solar  e l  with  construction 

details. What is fill factor of a PV cell ? 3 + 2 

6. What is Geothermal energy ? By what method is this energy 

extracted ? 2 + 3    

GROUP – C 

( Long Answer Type Questions ) 

 Answe  any three of the following.  3 × 15 = 45 

7. a) Discuss  on  the  spectral  distribution  of  solar  radiation 
with the help of a suitable diagram. 

 b) D scribe depletion of solar radiation. 

 c) How  is  the  electrical  power  produced  by  distributed 
collector solar thermal electrical power plant ? 

 d) Discuss  how  solar  energy  is  transferred  into  electrical 
energy in solar PV cell ? 

 e) What do you mean by CR of collector ? 

 f) Describe fixed mirror solar collector. 

   2 + 2 + 3 + 4 + 2 + 2    
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8. What  are  the  different  components  of  environment  ?  What 
environmental  hazards  are  created  by  the  conventional 
power  plants  ?  Explain  the  importance  of  non-conventional 
energy sources in the context of global situation. 3 + 5 + 7 

9. Explain the working principle of a Magneto Hydro Dynamics 
(MHD)  energy  conversion  with  different  advantages  and 
application. 15 

10.  a) Derive  the  expression  of  total  energy  content  by  tidal 
resource. 

 b) Explain single basin-single effect tidal energy conversion 
scheme. 

 c) A single basin type tidal power plant has a basin of area 

of 2 km  

 

2. The tide has an average range of 13 m. Power 
is  generated  only  during  the  ebb  cycle.  The  turbine 
stops  operating  when  th   head  on  it  falls  below  2m. 
Calculate  the  average  power  generated  by  the  plant  in 
single  emptying  proc ss  of  the  basin  if  the  turbine 
generator efficiency is 0·75. Estimate the average energy 
generation of the plant. 5 + 5 + 5 

11.  Write short notes on any three of the following : 3 × 5  

 a) Wave energy 

 b) Electro chemical energy storage 

 c) Bio-mass energy 

 d) Wind-turbine base power generator 

 e) Ethanol plant from sugarcane 

 f) NCES potential : Indian Economy.    
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