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1 A tram car is equipped with two motors that are operating in parallel, the 

resistance in parallel. The resistance of each motor is 0.5 Ω. Calculate the 

current drawn from the supply mains at 450 V when the car is running at a 

steady-state speed of 45 kmph and each motor is developing a tractive effort of 

1,000 N. The friction, windage, and other losses may be assumed as 3,000 W 

per motor. 

[10] CO3 L3 

2 A 300-ton motor coach having four motors each developing 6,000 N-m torque 

during acceleration, starts from rest. If the gradient is 40 in 1,000, gear ration is 

4, gear transmission efficiency is 87%, wheel radius is 40 cm, train resistance is 

50 N/ton, the addition of rotational inertia is 12%. Calculate the time taken to 

attain a speed of 50 kmph. If the line voltage is 3,000-V DC and the efficiency 

of motors is 85%. Find the current during notching period. 

[10] CO3 L3 

3 With neat sketch explain rheostatic braking in DC series motor. [10] CO4 L3 

4 Explain the following in DC series motor 

(i) Plugging 

(ii) Regenerative braking 

[10] CO4 L3 

5 A 500 ton electric train has its speed reduced by regenerative braking from 60 

to 40 km/h over a distance of 2km along down gradient of 1.5 percent. 

Assuming specific train resistance as 50N/t, rotational inertia effect of 10% and 

conversion efficiency of the system is 75%. Calculate Electrical energy 

returned to the line and Average power returned to the line. 

   [10] CO4 L3 

6 A 400 ton train travels down a gradient of 1 in 70 for 120 secs during which 

period its speed is reduced from 80km/h to 50km/ by regenerative braking. 

Find the energy returned to lines if the tractive resistance is 49 N/ton and 

allowance for rotational inertia is 7.5 percent. Over efficiency of the motor is 

80 percent. 

   [10] CO4 L3 

7a Write the advantages and disadvantages of electrical vehicle with respect to IC 

Engine vehicles.  

   [5] CO5 L2 

7b With block diagram, explain the various functions of different sub systems in an 

electrical vehicle. 
   [5] CO5 L2 

8 Discuss the hybrid electric vehicle working principle and its types with relevant block 
diagrams.  
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CO1 

To acquire knowledge about the 

electric heating, welding, electrolysis, 

extraction and refining of metals and 

electro deposition. 

1 3 3 1 - - - - - - - - - - 1 - 

CO2 

To Impart the knowledge on the 

concepts of illumination, working of 

electric lamps, different types of lamps 

and its fittings. 

2 3 3 2 - - - - - - - - - - 1 
 

- 

CO3 

To introduce the working of electrical 

traction system, speed time curves, 

mechanics of train movement and 

control of motors. 

3 3 3 1 - - - - - - - - - - 1 
 

- 

CO4 

To discuss braking of electric motors, 

different types of traction systems and 

its power supply. 

4 3 2 - - - - - - - - - - - 1 - 

CO5 
To create awareness of the technology 

of electric and hybrid electric vehicles. 
5 3 2 - - - - - - - - - - - 1 

 

- 
 

Cognitive level KEYWORDS 

L1 List, define, tell, describe, identify, show, label, collect, examine, tabulate, quote, name, who, when, where, etc.  

L2 summarize, describe, interpret, contrast, predict, associate, distinguish, estimate, differentiate, discuss, extend  

L3 
Apply, demonstrate, calculate, complete, illustrate, show, solve, examine, modify, relate, change, classify, 

experiment, discover.  

L4 Analyze, separate, order, explain, connect, classify, arrange, divide, compare, select, explain, infer.  

L5 
Assess, decide, rank, grade, test, measure, recommend, convince, select, judge, explain, discriminate, support, 

conclude, compare, summarize.  

 

 
 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

PO1 - Engineering knowledge; PO2 - Problem analysis; PO3 - Design/development of solutions; 
PO4 - Conduct investigations of complex problems; PO5 - Modern tool usage; PO6 - The Engineer and society; PO7- 

Environment and sustainability; PO8 – Ethics; PO9 - Individual and team work; 

PO10 - Communication; PO11 - Project management and finance; PO12 - Life-long learning 



 

 

Answer Key 

 

1. Solution 

 

The resistance of each motor = 0.5 Ω.  

 

Voltage across each motor V = 450 V. 
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4 (i) 
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(ii) 
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6. 
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7 (a) Advantages of Electrical vehicle 

 

 Reduce dependences on oil and gasoline. 

 Pollutants and noise free. 

 Recyclable batteries. 

 No fire hazards. 

 Low maintenance and operation cost. 

 

 

           Disadvantages of Electrical vehicle 

 

 

  High price, Tesla modal costs around $50,000. 

 High recharge time. 

 Silence may be fatal. 

 Range lies between 25-30 miles only. 
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7 b. 
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