Mock Exam - Marking Key
ANSWER ANY 5 QUESTIONS

Question 1 [20 marks]
a) Describe the construction and working of a single phase transformer, with the aid of necessary diagram.								[10 marks]
Answer:
There are two basic parts  in a Transformer
Magnetic Core
Winding or Coil
· The Core of the transformer is either square or rectangular in size. 
· It is further divided in to two parts.
· The vertical portion on which coils are wounded is called limb while the top and bottom horizontal portion is called yoke of the core.
· Core is made up of laminations. Because of laminated type of construction, eddy current loss get minimized.
· Laminations are overlapped so that to avoid the air gap at the joints. For this generally L shaped or I shaped laminations are used.
· The coils are made up of conducting materials like copper which carries the current necessary for the functioning of the transformer.
[4 marks]
[image: A picture containing sketch, diagram, rectangle, line

Description automatically generated]
										[2 marks]
Working:
· Transformer works on the principle of mutual induction, which states that when two coils are inductively coupled and if current in one coils changed uniformly then an emf gets induced in the other coil.
· It consists of two inductive coils which are electrically separated but linked through a common magnetic circuit.
· One of the two coil is connected to a source of alternating voltage. This coil in which the electrical energy is fed with the help of source is called primary winding(P).
· The other winding is connected to the load. This winding is called secondary winding (S)
· The Primary winding has  number of turns while the secondary winding has  number of turns. 
· When primary winding is excited by an alternating voltage, it circulates an alternating current. This current produces an alternating flux which completes its path through common magnetic core, thus an alternating flux link with the secondary winding.
· As the flux is alternating, according to Faraday’s law of an electromagnetic induction, mutually induced emf gets developed in the secondary winding.
[4 marks]
b) List the types of DC Generators. Describe any two types of DC generator with the aid of necessary diagrams.							[10 marks]
Answer:
Types of DC Generators
· Separately Excited DC Generators – Field coils excited by some external source
· Self-Excited DC Generators – Field coils excited by the generator itself
· Series Wound Generators
· Shunt Wound Generators
· Compound Wound Generators
· Long shunt Compound Generators
· Short shunt Compound Generators
· Cumulative Compound Generators
· Differential Compound Generators					[2 Marks]
Series Wound Generator
In these type of generators, the field windings are connected in series with armature conductors, as shown in the figure below.
[image: A picture containing text, diagram, font, line
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All the currents flows through the field coils as well as the load. As series field winding carries full load current it is designed with relatively few turns of thick wire. The electrical resistance of series field winding is therefore very low (nearly 0.5Ω ).
Rsc = Series winding resistance
Isc = Current flowing through the series field
Ra = Armature resistance
Ia = Armature current
IL = Load current
V = Terminal voltage
Eg = Generated EMF
Then, 

Voltage across the load is equal to,

Power generated is equal to,

Power delivered to the load is equal to,

										[4 Marks]
Shunt Wound DC Generators
In these type of DC generators, the field windings are connected in parallel with armature conductors, as shown in the figure below. The voltage in the field winding is same as the voltage across the terminal.
[image: A diagram of an armature
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Here:
Rsh = Shunt winding resistance
Ish = Current flowing through the shunt field
Ra = Armature resistance
Ia = Armature current
IL = Load current
V = Terminal voltage
Eg = Generated EMF
Here armature current Ia is dividing in two parts – one is shunt field current Ish, and another is load current IL.
So,
The effective power across the load will be maximum when IL is maximum. So, it is required to keep shunt field current as small as possible. For this purpose the resistance of the shunt field winding generally kept high (100 Ω) and large number of turns are used for the desired EMF.
Shunt field current is equal to,

Voltage across the load is equal to,

Power generated is equal to,

Power Delivered to the load is equal to

												[4 Marks]
Question 2 [20 marks]
a) Define Thevenin’s Theorem, with the aid of its equivalent Circuit.		[3 marks]
Answer:
Thevenin’s theorem states that “Any two terminals of an network consisting of active and passive elements can be replaced by an equivalent voltage source and an equivalent series resistance. The voltage source is the open circuit voltage caused between the circuit across the terminal. The series resistance is the equivalent resistance”.			[2 marks]
[image: A diagram of a circuit
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b) State Ohm’s Law								[2 marks]
Answer:
Ohm’s law state that the Current through a conductor is directly proportional to the voltage across the same conductor and inversely proportional to the resistance, provided the physical properties and the temperature remains constant.


											[2 marks]
c) A supply voltage of  is given to the circuit shown in fig:1. Determine the following
i) The load current,								[7 marks]
ii) Value of load resistor, when maximum power is transferred across the load,
[2 marks]
iii) Simplified circuit diagram for the circuit shown in fig.1		[3 marks]
iv) The maximum power transferred across the load (.		[3 marks]
[image: Diagram, schematic
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Fig:1
Answer:
i) The Load Current,
Voltage across 25 resistor,
[image: ]
To find current in the loop,
 					[3 marks]
To Find 
[image: A diagram of a circuit
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 parallel to =7.143Ω
7.143Ω series with =22.143 Ω
 								[2 marks]
 					[2 marks]
ii) Value of load resistor, when maximum power is transferred across the load,
According to Maximum power transfer theorem, maximum power will be transferred across the load, when the Load resistor is equal to internal resistance. Hence Internal resistance is 										[2 marks]
iii) Simplified circuit diagram for the circuit shown in fig.1	
[image: ]      				[3 marks]
iv) The maximum power transferred across the load (.				
					[3 marks]
.
Question 3 [20 marks]
a) A circuit consisting a resistor of 20  and inductance of 0.1H is connected in series across a single phase 200V, 50Hz supply. Calculate the current drawn, power consumed and draw the phasor diagram.					[6 marks]
Answer:
Given, 
To find Current:
 
 
 							[2 marks]
Power Consumed:
 
 
 
 				[2 marks]
Phasor Diagram:
[image: ]					[2 marks]
b) The voltage and current of a RC circuit is given by  and . Determine the following.
i) Value of Resistance and Capacitance 					[6 marks]
ii) Power consumed by the circuit						[2 marks]
iii) Phasor diagram								[2 marks]
Answer:
i) Value of Resistance and Capacitance 					
, , , 
							[1 mark]
Also, , 
							[1 mark]
							[1 mark]
As current leads voltage by  the circuit is RC  Circuit, Capacitive in nature., So ϕ is negative.
 
 
 
								[1 mark]
Comparing with 
 						[1 mark]
 
 
 								[1 mark]
ii) Power consumed by the circuit						
 			[2 marks]
iii) Phasor diagram
[image: A picture containing line, diagram
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c) The current at resonance in a series L-C-R circuit is . If the applied voltage is at a frequency of 200KHz and the circuit inductance is  Calculate the circuit resistance and the capacitance.						[4 marks]
Answer:
Given,  ; ;  ; 
At Resonance Impedance (Z) = Resistance (R)
Hence 							[2 marks]
At Resonance, 								
=
= =				[2 marks]
Question 4 [20 marks]
a) A coil having an inductance of 1.4H and a resistance of 1 is connected to a12V source through a switch. What will be the value of current after 400msec of switching on the supply? How much time will it take  for the steady state current to drop to half its value after the switch is turned ON.				[8 marks]
Answer:
Gn, 
To Find Value of current at 
The rise in Current is given by
	
	
	
 
	
 
)							 
)
 										[4 marks]
To find the time taken for the steady state current to drop to half its value (discharging)
	
 	
 
  
 
 
 
 
 
 
 
 
 
 
 									[4 marks]
b) A Capacitor of Value  and a resistor of 5.45M are connected in series across a  power supply through a switch. Calculate the time by which the capacitor will be charged to percentage of the supply voltage.			[8 marks]
Answer:
When the Capacitor is charging
									[1 mark]
 
 
As the capacitor will be discharging to 60% of the Voltage
 							[2 marks]
 
 
 
 
 									[2 marks]
Taking Log on both the side
 								[1 mark]
 
 
 									[2 marks]
c) Draw the RC transient response graph for the condition, when the capacitor is charging.										[4 marks]
Answer:
[image: A picture containing text, diagram, line, plot
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Question 5 [20 marks]
a) A , three phase star connected alternator supplies a delta – connected load as shown in fig: 2, each phase of which a resistance of  and inductive reactance 50. Calculate the following, neglecting the losses in line between the alternator and the load.
i) the current supplied by the alternator,					[4 marks]
ii) the output power of the alternator,					[4 marks]
iii) the kVA of the alternator.						[2 marks]
[image: A picture containing diagram, line, plot
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Fig: 2
Answer:
i) the current supplied by the alternator,	
Consider the Load: Phase Current 						
 for delta connection. Hence 					[1 mark]
Phase impedance, 			[1 mark]
Hence,  							[1 mark]
For delta connection line current, 		[1 mark]
12.866A is the current supplied by the alternator.
ii) the output power of the alternator,							
Alternator output power is equal to the power dissipated by the load .
									
Where 							[2 Marks]
Hence, 				[2 marks]
iii)  the kVA of the alternator.							
Alternator Output kVA, S=		[2 marks]
b) An inductive load takes a current of 60A at a power factor of 0.643 lagging when connected to a 240v,60Hz supply. It is required to improve the power factor to 0.80 lagging by connecting a capacitor in parallel with the load. Calculate 
i) New supply current							[2 marks]
ii) the capacitor current							[3 marks]
iii) Value of the power factor correction capacitor			[5 marks]
Answer:
Given, 
[image: ]
 
 
 										[1 mark] 
To improve power factor, include a capacitor in parallel
[image: ]
 
 
 									[1 mark]
[image: ] 		[image: ]
i) New supply current
In ,  
In ,   
 
Substitute OC in ,
 
 = 48.21A								[2 marks]
ii) the capacitor current (
Total Current, 
 					[1 mark]
Converting Polar to rectangular coordinates
= 
 
Rectangular to Polar coordinates
 
 
 									[2 marks]
iii) Value of the power factor correction capacitor
 									[1 mark]
 						[2 marks]
Question 6 [ 20 marks]
a) An Alternating voltage is given by  volts. Find the following.
i) Amplitude								[2 marks]
ii) peak to peak voltage							[2 marks]
iii) RMS value								[2 marks]
iv) the periodic Time							[1 mark]
v) frequency								[1 mark]
vi) phase angle in degree.							[2 marks]
Answer:
i) Amplitude								
 
 
									[2 marks]
ii) peak to peak voltage							
 
								[2 marks]
iii) RMS value								
						[2 marks]
iv) the periodic Time							
 
We know that 
 
 
 
=  							[1 mark]
v) frequency									
								[1 mark]
vi) phase angle in degree.							
Given,
 
 					[2 marks]
b) A Coil of inductance  is connected in series with a  resistor to a  supply. Calculate the following.
i) Inductive reactance of the coil						[2 marks]
ii) Impedance of the circuit 							[2 marks]
iii) Current in the circuit							[2 marks]
iv) Potential difference across each components				[2 marks]
v) Circuit phase angle							[2 marks]
Answer:
i) Inductive reactance of the coil						
Inductive Reactance =2			[2 marks]
ii) Impedance of the circuit 							
					[2 marks]
iii) Current in the circuit							
								[2 marks]
iv) Potential difference across each components				
Potential difference across the coil,
						[2 marks]
Potential difference across the resistor,
						[2 marks]
v) Circuit phase angle							
Φ=					[2 marks]

					Diwedd/End
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