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 Marks 
OBE 

CO RBT 

1.a 

Explain the working of transformer on load giving reasons for the increase in the 

current drawn by the primary with an increase in the load on the secondary. [3] CO1 L2 

1.b 

Draw the vector diagram of practical transformer for (i) unity pf, (ii) lagging pf 

and explain. [7] CO1 L3 

2. 

Develop the exact equivalent circuit of single phase transformer, from this derive 

the approximate and simplified equivalent circuits of transformer with respect to 

primary and secondary. 

 

[10] 
CO1 L3 

3.a 

Prove that for maximum efficiency, iron loss is equal to copper loss. Also 

mention the power at maximum efficiency. [6] CO1 L2 

3.b 

P1 and P2 are the iron and copper loss of the transformer on full load. Find the 

ratio of P1 and P2 such that maximum efficiency occurs at 75% of full load. [4] CO1 L3 

4 

Define voltage regulation and derive the expression for voltage. What is the 

condition for zero regulation? 

[6] 

 

 

 

[5] 

CO1 L3 

5 

The results obtained from open circuit and short circuit tests on 10 KVA, 

450/120V, 50 Hz transformer are : 

O.C. test 120 V 4.2 A  80 W  Instruments placed on Iv side. 

S.C. test 9.65 V 22.2 A  120 W  With Iv winding short circuited.\ 

Compute : i)  Equivalent circuit constants referred to primary 

ii)  Efficiency at full load 0.8 pf lag 

iii)  Efficiency at half full load and 0.8 lagging pf. 

 CO1 L1 

6 
Explain back to back test of similar transformers? 

   



 

7 

Find the all-day efficiency of 500kVA distribution transformers whose copper 

and iron losses at full load are 4.5kW and 3.5kW respectively. During a day it is 

loaded as under: 

No. of hrs  6 6 4 4 

Loading in kW 400 300 100 0 

pf   0.8 0.75 0.8 - 

 

[10] CO2 L2 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 



 

 

 

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.  
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CO1: 
Describe  the construction, operation and 
performance of single phase and three phase 

transformers 
3 2 2 2 - - - - - - - - 

CO2: 
Explain the need of operating transformers 

in parallel and the procedure to do it. 
3 3 2 2 - - - - - - - - 

CO3: 
Illustrate the concept of auto transformer; tap 

changing transformer and tertiary winding. 
3 2 2 1 - - - - - - - - 

CO4: 
Analyze armature reaction and commutation 

and their effects in a dc machine. 
3 3 2 1 - - - - - - - - 

CO5: 

Describe  the construction, operation, 

characteristics and applications of 

synchronous generators 
3 2 2 2 - - - - - - - - 

CO6: 
Perform the analysis of synchronous 

machines by using different  methods 
3 3 2 2 - - - - - - - - 

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 



 

SOLUTION 
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