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Part – A (Answer all the questions) 

Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 
 a) The zenith angle is the angle made by the sun’s rays with the ____ to a 

______ surface. 
(i) normal, horizontal (ii) tangent, horizontal  
(iii) normal, vertical (iv) tangent, vertical 

 

 b) The efficiency of various types of collectors ______ with _______ 
temperature. 
(i) increases, decreasing (ii) decreases, increasing 
(iii) remains same, increasing (iv) depends upon type of collector 

 

 c) A liquid flat plate collector is usually held tilted in a fixed position, facing _____ 
if located in the northern hemisphere. 
(i) North (ii) South  
(iii) East (iv) West 

 

 d) The angle made in the horizontal plane between the horizontal line due south 
and the projection of the normal to the surface on the horizontal plane is 
(i) Hour angle (ii) Declination  
(iii) Surface azimuth angle (iv) Solar altitude angle  

 

 e) Of the following choices, which best describes or defines Biomaa?  
(i) Massive living things  
(ii) Inorganic matter that can be converted to fuel  
(iii) Organic matter that can be converted to fuel  
(iv) Petroleum 

 

 f) Of the following choices, which best describes or defines geothermal energy? 
(i) Heat energy from volcanic eruptions.  
(ii) Heat energy from hot springs.  
(iii) Heat energy from inside the earth.  
(iv) Heat energy from rocks on Earth’s surface. 

 

 g) Which among the following is not an adverse environmental impact of tidal 
power generation? 
(i) Interference with spawing and migration of fish  
(ii) Pollution and health hazard in the estuary due to blockage of flow of 

polluted water into the sea 
(iii) Navigational hazard  
(iv) None of the above 
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 h) _______ is not a fossil fuel. 
(i) Coal  (ii) Natural gas  
(iii) Petroleum (iv) Wind energy 

 

 i) The fossil fuels like coal, oil and natural gas are at present supplying …….. % 
of the commercial energy  
(i) 25 (ii) 35  
(iii) 75 (iv) 95 

 

 j) By which process is solar energy converted into chemical energy ? 
(i) Evaporation (ii) Greenhouse effect  
(iii) Photosynthesis (iv) None of the three 

 

    
Q2  Answer the following questions: Short answer type (2 x 10) 

 a) Mention four advantages of  renewable  energy sources.  
 b) Calculate the fill factor for a solar cell which has the following parameters: 

Voc=0.24 V, Isc=-9 mA, Vmax=0.14 V, Imax=-3 mA 
 

 c) What do you mean by DNI? What is the value of Solar constant?  
 d) What is solar time? How is it different from LAT?  
 e) Why orientation is needed in concentrating type collectors?  
 f) Mention the principle of solar furnaces.  
 g) Mention different types of concentrating type solar collectors.  
 h) Mention four factors affecting biogas generation.  
 i) Mention the effects of aerodynamics of blades on wind power generation?  
 j) What do you mean by hybrid systems? Why is this necessary?  
    
  Part – B (Answer any four questions)  

Q3 a) Briefly discuss on prospects of renewable energy sources in India. 
Discuss the obstacle  to  the  implementation  of  renewable  energy sources. 

(10) 

 b) What is  the  principle of  solar  photovoltaic  power  generation? What are the 
main elements of a PV system? 

(5) 

    
Q4 a) What are the instruments used for measuring solar radiation and sunshine? 

Describe each with sketch. 
(10) 

 b) Estimate the monthly average daily global radiation on a horizontal surface at 
Bhubaneswar (20.2700° N, 85.8400° E) during the month January if the 
average sunshine hours per day is 8.5.  

(5) 

    
Q5 a) What are the main components of a flat plate solar collector, explain the 

function of each with sketch. 
(10) 

 b) What is overall heat loss coefficient? How is it related to heat loss in flat plate 
collector? 

(5) 

    
Q6 a) Explain briefly the construction and working of horizontal and vertical axis 

wind turbines with neat sketches 
(10) 

 b) Explain the terms (i) Teethering control (ii) Yaw control (iii) Pitch  control (5) 
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Q7 a) Explain  with  neat  sketches,  the  operation  of  a  geothermal  power  plant. (10) 

 b) Write short notes on wave energy conversion machines. (5) 
    

Q8 a) A small household-lighting system is powered from a nominally 8V (i.e. 
four cells at 2V storage battery having a 30Ah supply when charged. 
The lighting is used for 4.0 h each night at 3.0A.Design a suitable photovoltaic 
power system that will charge thebattery from an arrangement of Si solar 
cells. 
a How will you arrange the cells? 
b How will the circuit be connected? 
c How will you test the circuit and performance? 

(10) 

 b) Explain the equivalent circuit for solar PV panel (5) 
    

Q9 a) Explain the construction and working principle of fuel cell with neat sketch. 
What are the merits and demerits of this system 

(10) 

 b) Write short note on bio energy from agriculture waste. (5) 
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