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SPECIAL INSTRUCTIONS:  
-   Answer all questions. No crib sheets. In cascaded questions, you can assume suitable values for 

parameters you are not able to calculate in previous sub-questions. 

 

1)  A 220 V / 60 Hz three-phase ∆-connected generator supplies two loads. Load 1 presents an 

impedance of 2.5 ∠-36.87 Ω while Load 2 consists of a resistance of 3 Ω in series with an inductance 

of 4 mH. Compute:  

a. The rms value of the line voltage across the loads 

b. The (three-phase) reactive power consumed by Load 1. 

c. The rms value of the phase current in Load 2 (Iφ2). 
 (30 marks) 

 
 

2) Consider the magnetic structure shown below. The DC current (i) is equal to 8 A. 

a. Draw the analogous magnetic circuit, clearly showing the MMF, and its value, the flux 

(direction) and the reluctance(s). 

b. Determine the flux density (B) in the (metal) core. Neglect the fringing effect of the air-gap. 

(ELEC-275 final 2012) 
(20 marks) 
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3) The linear DC machine shown below presents the following parameters: VB = 100 V, R = 0.2 Ω, l = 

5 m and B = 0.5 T. Consider the steady-state condition when the switch is closed and the bar is 

moving with a speed of 32 m/s. Compute:  

a.  The power supplied by the battery to the DC machine 

b.  The required external force (magnitude and direction, i.e. right-to-left or left-to-right) on the 

bar for this operating condition. 

 
(20 marks) 

 

4) A 75 kVA 14.4 kV:240 V single-phase transformer has the following parameters: Req = 7.68 mΩ 

and Xeq = 38.4 mΩ, seen from the low voltage side and Rc = 100 kΩ and XM = 250 kΩ, seen from the 

high voltage side.  

a.  Draw the per-unit equivalent model showing all impedances and their magnitudes. 

b.  Using the pu equivalent model, compute the voltage regulation of the transformer when 

supplying 75 kVA to a resistive inductive load with power factor of 0.85 and at rated (load) 

voltage. 

c.  How much power could this transformer supply to a load if connected as a step-up auto-

transformer? 
(30 marks) 
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Formula sheet 
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Transformers:  
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autotransformers: 
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pu system:  
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