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Answer the Following Questions 

Question 1: [10 Marks]  

1.) A rotor coil consisting of 30 series-connected turns, with a total resistance of 1.56 Ω, is situated within a 

uniform magnetic field of 1.34 T. Each coil side has a length of 54 cm, is displaced 22 cm from the 

center of the rotor shaft, and has a skew angle of 8.0o. Sketch the system and determine the coil current 

required to obtain a shaft torque of 84 N.m. 

 

2.)  A coil of insulated wire of 500 turns and of resistance 4 Ω is closely wound on an iron ring. The ring 

has a mean diameter of 0.25 m and a uniform cross-sectional area of 700 mm2. Calculate the total flux 

in the ring when a DC supply of 6 V is applied to the ends of the winding. Assume a relative 

permeability of 550. 

Question 2: [10 Marks] 

3.)  Data obtained from short-circuit and open-circuit tests of a 50-kVA, 2400—600-V, 60-Hz transformer 

are: 

Open-circuit test 

(Low-side data) 

Short-circuit test 

(High-side data) 

V-= 600 OCV V-= 76.4 SCV 

A-= 3.34 OCI A-= 20.8 SCI 

W-= 484 OCP W-= 754 SCP 

Determine (a) the equivalent high-side parameters; (b) voltage-regulation; (c) efficiency at rated load 

and 92 % power-factor lagging. 

 

4.) Two 60-kVA, 2300—230-V, 60-Hz transformers A and B are to be operated in parallel. The percent 

impedances based on individual transformer ratings are: ZA= (1.58 + j3.01) % and ZB = (1.09 + j3.98) %. 

Determine the percent of total bank current drawn by each transformer. 

Question 3: [10 Marks] 

5.) A three-phase, 230-V, 60-Hz, 100-hp, six-pole induction motor operating at rated conditions has an 

efficiency of 91 percent and draws a line current of 248-A. The core loss, stator copper loss, and rotor 

conductor loss are 1697-W, 2803-W, and 1549- W, respectively. Determine (a) power input; (b) total 

losses; (c) air-gap power; (d) shaft speed; (e) power factor; (f) combined windage, friction, and stray load 

loss; (g) shaft torque. 

Question 4: [10 Marks] 

6.) A 240-V, 20-hp, 850 r/min shunt motor draws 72-A when operating at rated conditions. The respective 

resistances of armature and shunt field are 0.242 Ω and 95.2 Ω. Determine the percent reduction in field 

flux required to obtain a speed of 1650 r/min, while drawing an armature current of 50.4 A. 

 

7.) A 250-volt DC shunt motor has armature resistance of 0.25 ohm, on load it takes an armature current 

of 50 A and runs at 750 rpm.  If the flux of motor is reduced by 10 % without changing the load 

torque, find the new speed of the motor. 

Best wishes, 
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Question 1: [10 Marks]  

1.) A rotor coil consisting of 30 series-connected turns, with a total resistance of 1.56 Ω, is situated 

within a uniform magnetic field of 1.34 T. Each coil side has a length of 54 cm, is displaced 22 cm 

from the center of the rotor shaft, and has a skew angle of 8.0o. Sketch the system and determine the 

coil current required to obtain a shaft torque of 84 N.m. 

 

 
 

 

2.)  A coil of insulated wire of 500 turns and of resistance 4 Ω is closely wound on an iron ring. The ring 

has a mean diameter of 0.25 m and a uniform cross-sectional area of 700 mm2. Calculate the total flux 

in the ring when a DC supply of 6 V is applied to the ends of the winding. Assume a relative 

permeability of 550. 



 3 

 
 

  

Question 2: [10 Marks] 

 

3.)  Data obtained from short-circuit and open-circuit tests of a 50-kVA, 2400—600-V, 60-Hz transformer 

are: 
Open-circuit test 

 (Low-side data) 

Short-circuit test 

(High-side data) 

V-060=  OCV V-76.4=  SCV 

A-3.34=  OCI A-20.8=  SCI 

W-484=  OCP W-754=  SCP 

Determine (a) the equivalent high-side parameters; (b) voltage-regulation; (c) efficiency at rated load 

and 92 % power-factor lagging. 
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4.) Two 60-kVA, 2300—230-V, 60-Hz transformers A and B are to be operated in parallel. The percent 

impedances based on individual transformer ratings are: ZA= (1.58 + j3.01) % and ZB = (1.09 + 

j3.98) %. 

Determine the percent of total bank current drawn by each transformer. 

 

  
 

 Question 3: [10 Marks] 

 

5.) A three-phase, 230-V, 60-Hz, 100-hp, six-pole induction motor operating at rated conditions has an 

efficiency of 91 percent and draws a line current of 248-A. The core loss, stator copper loss, and rotor 

conductor loss are 1697-W, 2803-W, and 1549- W, respectively. Determine (a) power input; (b) total 

losses; (c) air-gap power; (d) shaft speed; (e) power factor; (f) combined windage, friction, and stray 

load loss; (g) shaft torque. 
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Question 4: [10 Marks] 

 

6.) A 240-V, 20-hp, 850 r/min shunt motor draws 72-A when operating at rated conditions. The 

respective resistances of armature and shunt field are 0.242 Ω and 95.2 Ω. Determine the percent 

reduction in field flux required to obtain a speed of 1650 r/min, while drawing an armature current of 

50.4 A. 

 

 
 

7.) A 250-volt DC shunt motor has armature resistance of 0.25 ohm, on load it takes an armature current 

of 50 A and runs at 750 rpm.  If the flux of motor is reduced by 10 % without changing the load 

torque, find the new speed of the motor. 

 

Best wishes, 


