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Important suggestions to examiners: 

1) The answers should be examined by key words and not as word-to-word as given in the model 
answer scheme. 

2) The model answer and the answer written by candidate may vary but the examiner may try to 
assess the understanding level of the candidate. 

3) The language errors such as grammatical, spelling errors should not be given more importance. 
(Not applicable for subject English and communication skills) 

4) While assessing figures, examiner may give credit for principle components indicated in a figure. 
The figures drawn by candidate and model answer may vary. The examiner may give credit for any 
equivalent figure drawn. 

5) Credits may be given step wise for numerical problems. In some cases, the assumed constant 
values may vary and there may be some difference in the candidate’s answers and model answer. 

6) In case some questions credit may be given by judgment on part of examiner of relevant answer 
based on candidate understands. 

7) For programming language papers, credit may be given to any other program based on equivalent 
concept. 

 
 
Q.1 A Attempt any SIX of the following : 12 Marks 

a) Define form factor for a sine wave. State its value. 
Ans: 1. Form factor :                                                                  (  Definition 1 Mark& Value: 1 Mark)  

                   It is defined as the ratio of RMS value to the Average value of an alternating quantity 

VALUEAVERAGE
VALUERMSFF   

 
Value of Form factor: 1.11 (for a sinusoidal quantity) 
 

b) Define bandwidth of a series resonant circuit and give the expression for the same. 
Ans: Bandwidth of a series resonant circuit:                                                                (1 Mark) 

The bandwidth of the series circuit is defined as difference in two half power frequencies. 

LfHfBW   
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Expression of Bandwidth of a series resonant circuit:          

                   Bandwidth BW is given by:   
L
RBW                                                        (1 Mark) 

 
c) State two advantages of three phase system over single phase system. 

Ans: Advantages of 3-phase supply over 1-phase supply:(Any Two points each point 1 Mark) 

1. Constant power output: The power delivered by a three phase supply is constant and that of 
single phase supply is oscillating. 

2. Higher power: For the same copper size output of 3 phase supply is always higher than 
single phase supply. 

3. Smaller conductor cross section: For given power, cross section area of copper is smaller 
as compared to single phase. 

4. Self starting capability: Three phase motors are self-starting and single phase motors 
normally require a starter. 

5. Vibrations: Three phase motors have less vibrations as compared to single phase motors. 

d) State Fleming's Right hand rule. 

Ans: 

Fleming’s Right Hand Rule:                                                                               ( 2 Mark) 

Arrange three fingers of right hand mutually perpendicular to each other, if the first figure indicates 

the direction of flux, thumb indicates the direction of motion of the conductor, then the 

middle finger will point out the direction of inducted current. 

e) State Faraday's laws of electromagnetic induction. 
Ans: First Law: - Whenever change in the magnetic flux linked with a coil or conductor, an EMF is 

induced in it. OR Whenever a conductor cuts magnetic flux, an EMF is induced in 

conductor.                                                                                                   (1 Mark) 

   Second Law: - The Magnitude of induced EMF is directly proportional to (equal to) the rate of 

change of flux linkages.                                                                (1 Mark)          

                                                             e = N d
dt

  

f) Define slip and slip speed. 
Ans: i) Slip:-                                                                                                                           (1 Mark)          

    It is the ratio the difference between the synchronous speed and actual speed of the rotor to 
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synchronous speed. 

It is expression in percentage = 

                              % Slip = 
S

S

N
NN   

ii) Slip speed =                                                                                                           (1 Mark)          

             It is defined as the difference of synchronous speed and speed at which motor is rotating          

NNS   
Where, Ns= Synchronous speed,      N= Rotor speed 

g) State any two speed control methods for three phase induction motor. 

Ans: 

Following methods to control the speed of 3 phase induction motor:                      (2 Mark) 

(Any Two methods are expected) 

The basic equation for speed of three ph. I.M. is given  by 

P
fN .120

  

Speed can be controlled by 

1. By Varying supply frequency (keeping voltage/freq ratio constant) 

2. By changing number of poles of the stator winding (Pole changing control) 

3. By controlling supply voltage 

4. By inserting additional resistance in the rotor circuit (slip ring induction motor) 

h) State the necessity of earthing. 
Ans: 

Necessity of Earthing:   ( Any Two point are expected)                                       (2 Mark) 

1. To provide an alternative path for the leakage current to flow towards earth. 

2. To save human life from danger of electrical shock due to leakage current. 

3. To protect high rise buildings structure against lightening stroke. 

4. To provide safe path to dissipate lightning and short circuit currents. 

5. To provide stable platform for operation of sensitive electronic equipment’s.   
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Q.1 B Attempt any TWO of the following :                                                                      8 Marks 
a) Draw the waveforms and phasor diagrams to show the relationship between V & I in pure 

inductive and pure capacitive circuits. 
Ans: i) Schematic diagram of AC flowing through pure inductance:                                     

 

or equivalent Diagram 

Pure inductance circuit  Phasor Diagram :   

                                       (Phasor Diagram:  1 Mark & Waveform : 1 mark each , Total 2 Mark) 

Phasor Diagram :                                             Waveform: 
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ii) Schematic diagram of AC flowing through pure capacitive:      
                              

or equivalent Diagram 

   
 Phasor Diagram :                                                  Waveform: 

                            (Phasor Diagram:  1 Mark & Waveform : 1 Mark each , Total  2Mark) 

 

                       
b) Draw a neat labelled circuit diagram of three phase delta connected system and write 

relationship between (i) Line voltage and phase voltage (ii) Line current and phase current 
Ans: Circuit Diagram of three phase delta connected system:                                                ( 2 Marks) 

or equivalent diagram 
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Relation Between Voltage & Current:                                                                           
 
          i) The relation between line voltage and phase voltage in delta connected circuit 
 
                         volatgePhaseVphvoltagelineVwhereVV LLph  &                              (1Mark) 

 
         ii) The relation between line current and phase current in delta connected circuit.  
                                                                                                                                  
         CurrntsphaseisIandCurrentlineisIwhereIIORII phLLphphL 33  (1 Mark) 

 
c) Compare squirrel cage & slip ring induction motor based on (i) Rotor construction (ii) Starting 

torque (iii) Efficiency (iv) Application 
Ans:                                                                                                                                (1 Mark each Point) 

 
S.No. Compare point 3-phase squirrel cage I.M Slip ring 3-Ph I.M 

i) Rotor construction Rotor is in the form of bars 

like a squirrel cage 

Rotor is in the form of 3-

ph winding 

ii Starting torque Starting torque is of fixed Starting torque can be adjust 

iii) Efficiency High efficiency Low efficiency 

iv) Application For driving constant load 
e.g. Lathe Machine, 
Workshop Machine and 
water pump and constant 
speed applications 

For driving heavy load where 
high starting torque is 
required e.g. Lift, Crane, 
Elevators, conveyor belts etc. 
and variable speed 
applications 

 
 

Q.2 Attempt any FOUR of the following : 16 Marks 

a) Give the definition and expression for the following terms : (i) Inductive Reactance (ii) 
Capacitive Reactance (iii) impedance (iv) Power Factor 

Ans:                                                                                                            Each definition 1 Mark each) 

(i) Inductive reactance – It is defined as the opposition to flow of current offered by inductor. It is 

denoted by XL. 

XL = 2ᴨFL 

(ii) Capacitive reactance – It is defined as the opposition to flow of current by capacitor. It is 

denoted by XC. 
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XC = 1∕2ᴨFC 

(iii) Impedance - It is defined as the total opposition to flow of current present in the circuit. It is 

denoted by Z.                      

Z = R+jXL   - - - -(For inductive reactance) 

Z = R+jXC - - - - (For capacitive reactance) 

(iv) Power factor – It is the cosine of angle between voltage and current. 

Power factor = cosØ               RCos
Z

   

 

b) Explain the phenomenon of resonance in RLC series circuit. 
Ans: Explanation of resonance in R-L-C series circuit :                                                       ( 4 Marks) 

        The resonance of a series RLC circuit occurs when the inductive and capacitive 
reactances are equal in magnitude.  

OR 
               Resonance is the phenomenon in AC circuit in which circuit exhibits unity power 
factor or applied voltage and resulting current are in phase with each other. 

 Under series resonance condition XL=XC, 
 Power factor is unity or 1 i.e. cosΦ =1 
 Impedance (Z) = resistance (R) 
 Current is maximum  

OR 
1. Condition for resonance:                                                                                    ( 2 Mark) 

 

 
            In a series RLC circuit the Series Resonance occurs at point were the inductive 

reactance of the inductor becomes equal in value to the capacitive reactance of the capacitor. In 

other words, XL = XC. 

2. Value of current during series resonance.                                                        ( 1 Mark) 

    Current during series resonance is maximum as value of impedance is equal to resistance in 
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the circuit.  

3. Graphical representation of current:                                                               ( 1 Mark) 

or equivalent circuit 
 

c) Draw the circuit diagram, waveforms, equations for V & I and phasor diagram for an R-L 
series circuit. 

Ans: ( Diagram: 1 Mark,  Phasor Diagram: 1 Mark, Waveform: 1 Mark , Equation : 1 Mark)   
1) Circuit diagram of RL circuit 2)Phasor diagram of RL series circuit 

 
or equivalent diagram 
 
3) Waveforms 

 or equivalent diagram 
 

    1. Equation for voltage V= Vm sin ωt 

     2. Equation for current I =  Im sin (ωt- φ)  
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d) State different types of power in AC circuits. Write its expression and unit. 
Ans: Different types of power in A.C circuit: 

  i) Active Power (P):-                                                                                               ( 1.5 Mark) 

The active power is defined as the average power Pavg taken by or consumed by the given circuit.   

                         CosIVP .. Unit: - Watt OR Kilowatt     

      

ii) Reactive Power (Q):-                                                                                             ( 1.5 Mark) 

      The reactive power is defined as the product of V, I and sine of angle between V and I i.e.   
                                              Q= V.I. sin   
                                              Units: - VAR ORKVAR 
 
iii) Apparent Power (S):                                                                                                 ( 1 Mark) 
 

2 2KVA KW KVAR   

                           Unit: volt-ampere (VA) or kilo-volt-ampere (kVA) or Mega-volt-ampere (MVA)  

                                       S=VI=I2Z volt-amp   

OR 

Equation For three phase:- 

1. Active Power P = √3 VL IL Cos Φ (Watt or Kilo watt)                             (1/2 Mark) 

2. Reactive Power Q = √3VL IL Sin Φ (VAR or kVAR)                                  (1/2 Mark ) 

3. Apparent Power S = √3VL IL  ( VA or kVA)                                          (1/2 Mark ) 

Equation For Single phase:- 

1. Active Power P =  V I Cos Φ (Watt or Kilo watt)                                  (1/2 Mark) 

2. Reactive Power Q =   V I Sin Φ (VAR or kVAR)                                          (1/2 Mark) 

3. Apparent Power S = V I  ( VA or kVA)                                                    (1/2 Mark) 

Relation between power   

(1 Mark) 
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e) State and explain the principle of 3-Ph. emf generation. Draw its waveform.  
Ans: 3-Ph. emf generation   :                                           (Figure -2 Marks & Explanations- 2 Marks) 

 

 

OR 

In a three – phase a.c. generator three coils are fastened rigidly together and displaced from each 
other by 1200. It is made to rotate about a fixed axis in a uniform magnetic field. Each coil is 
provided with a separate set of slip rings and brushes.  

An emf is induced in each of the coils with a phase difference of 120o. Three coils a1 a2, b1b2 and 
c1 c2 are mounted on the same axis but displaced from each other by 1200, and the coils rotate in the 
anticlockwise direction in a magnetic field (Fig: a). 


