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   CO BL 
Q.1(a) Why is the electrical energy storage required? Describe different electrical storage 

technologies? 
[5] 1 2 

Q.1(b) Enumerate different Electrochemical Energy storage systems? Explain i) Li ion battery ii) 
Sodium sulfur battery iii) Lead acid battery 

[5] 1 2 

     
Q.2(a) Illustrate the principle of lithium-ion battery along with lattice structure of LiCoO2? Infer 

the requirements of materials of Lithium ion batteries? 
[5] 2 3 

Q.2(b) Classify different types of Lithium-ion batteries in terms of cathode electrode? Distinguish 
different types of Lithium ion batteries in view of specific energy, safety, performance, 
Life span, and cost? 

[5] 2 3 

     
Q.3(a) Discuss the principle of fuel cell? Draw the block diagram of fuel cell system? Enumerate 

and explain the components of the fuel cell? 
[5] 3 4 

Q.3(b) Based on electrolyte, specify different types of fuel cells? Describe about polarization and 
power characteristics of Proton Exchange Membrane (PEM) Fuel cell system? 

[5] 3 4 

     
Q.4(a) Devise the basic difference between capacitor and supercapacitor? Explain the operation 

of supercapacitor? 
[5] 4 5 

Q.4(b) Evaluate how supercapacitors can replace batteries? [5] 4 5 
     
     

Q.5(a) Design the standard charger protocols of a battery Charger? [5] 05 6 
Q.5(b) Enumerate different types of chargers? Interpret the standards used in the chargers for 

charging infrastructure? 
[5] 05 6 

     
 
 

:::::24/11/2025 E::::: 
  


