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     DIT University
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                 EA1210-Introduction to Electrical Engineering-Unit 2

Assignment:-2

Note: - All resistances are in ohm (Ω)
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Q1.
Derive expressions for Average Value, RMS Value, Peak Factor & Form Factor for the following wave 
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Q2.
Three Sinusoidal Voltages acting in series are given by 

V1=10 sin 440t, V2=10√2 sin (440t-450), V3=20 cos 440t


Determine:- 
(i) An expression fro the resultant voltage 

(ii) The frequency & rms value of the resultant voltage 

Q3.
Do as directed 

(i) Show that the instantaneous power consumed in a pure resistive circuit is not constant but it is fluctuating.


(ii) Show that the Average power consumed by pure L & C is zero.

Q4.
Explain the terms 


(i) Apparent Power (ii) Active Power (iii) Reactive Power (iv) Power Factor 
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Q5.
Determine (Fig. 2)

(i) The current & power consumed in each branch.

(ii) The supply current & power factor.
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Q6.
Total power consumed by both branches of the circuit shown in Fig. 3 is 2200 W. Calculate the power of each breach and the reading of the ammeter.
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Q7.
Two impedances given by Z1= (10+j15) Ω & Z2= (6-j8) Ω are connected in parallel. If the total current supplied is 15 A, calculate the current & power absorbed by each branch.
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Q8.
In the series parallel circuit of Fig. 4 the parallel branches A & B are in series with C. The impedance are ZA= (4+j3) Ω, ZB= (10-j7) Ω & ZC= (6+j5) Ω. If the voltage applied to the circuit is 200 V at 50 Hz, calculate 

(i) Current IA, IB & IC.

(ii) The total power factor for the whole 
circuit. Draw vector diagram also.
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Q9.
In the following circuit (Fig. 5), the reactance of 
the capacitor C1 is 4 Ω, the reactance of  C2 is 8 Ω
and  the reactance of L is 8 Ω. A sinusoidal 
voltage of 120 V is applied to the circuit.
Find (i) current in each branch
        (ii) power loss in the circuit.
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Q10.
In the circuit (Fig.6), determine the
voltage at 50 Hz to be applied across AB 
in order that a current of 10 A flows in the
capacitor.
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Q11.
State& explain the condition of series & parallel resonance. Why series & parallel resonance are also called voltage & current resonance respectively? Also explain what acceptor & rejecter circuits are.
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Q12.
 A series circuit consists of a resistance of 4 Ω, an inductance of 0.5 H & a variable capacitance in series across a 100 V, 50 Hz supply.
 Calculate 
(i) 
The value of capacitance to produce resonance, 
(iii) Voltage across the capacitance, & 
(iii) 
Q-factor of the circuit.

Q13.
Determine the frequency at which the
 voltage Vo is zero in Fig 7.  


Q14.
In the circuit (Fig. 8), find the value of R such
that the impedance of the whole circuit should
be independent of the frequency of the supply.
If voltage = 200 V, L = 0.16 H & C = 100 µF,
calculate the power loss in the circuit.

15. Three identical coils connected in delta across 400 V, 50 Hz, 3- phase ac supply, take a line current of 17.32 A at power factor of 0.8 lagging. Calculate (i) The phase current (ii) the resistance and inductance of each coil (iii) the power drawn by each coil. (Ans: IP=10 A, RP=32, L=76.4 mH, P= 3200 Watt) 

16. If the phase voltage of a 3-phase star-connected system is 200 V, what will be the line voltages?

a.
 When the phases are correctly connected 

b.
 When connections to one of the phases are reversed? (Ans: (a) EL=346.11 V each (b) 200 V,200 V, 346.41 V)
17. Three 50 Ω resistances are connected in star across 400 V, 3 - 
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 supply. Find (i) phase current, line current and power taken from the mains. (ii) What would be the above values if one of the resistors were disconnected? (Ans.:- (i) 4.62 A, 4.62 A, 1600 W, (ii) 4 A, 4 A, 3200 W)
18. With the aid of a phasor diagram show that the power and power factor of a balanced 3-phase load can be measured by two wattmeters.
19. For a certain load, one of the wattmeter reads 20 kW and the other 5 kW. Calculate the power and power factor of the load when (i) both wattmeters read positive value (ii) one wattmeter reads negative value. (Ans.:-25 KW, 0.6933, 15 KW, 0.3273). 






20. Three equal impedances, each consisting of R and L in series are connected in star and are supplied from a 400 V, 50 Hz, 3 – phase, 3 – wire balanced supply system. The power input to the load is measured by 2 – wattmeter method and the two wattmeters read 3 kW and 1 kW. Determine the values of R and L connected in each phase. (Ans.:- 22.856 Ω, 63 mH)
21. A 3-phase 500 V motor has 0.4 power factor lagging. Two wattmeters are connected to measure the input, they show the total input to be 30 kW. Find the reading of each wattmeter. (Ans: - 34.843 & -4.843 Watts)
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Ans:- 


Vav=Vm/Pi , Vrms=Vm/2 ,


Kp=2, Kf=1.57
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Ans:- 


V=22.36 sin(440t+26.560)


f =70 Hz, Vrms=15.81 V
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Ans:- 


I1=10   450 I2=10   -150  I3=10   1050


1000 W, 500 W, 500 W,


I=20   450 , P.F.=1.0
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Ans:- 


P1=1200 W, P2=1000 W, I=19.23 A











Ans:- 


I1=(1.967-j8.361) A, I2=(13.033+j8.361) A,


P1=738 W, P2=1438 W,
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Ans:- 


IA=14.2  -51.250 A, IB =5.82  20.650   A,


I C=16.95  -32.20   A, P.F = 0.846 lagging
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Ans:- Iab=(4.8+j3.6) A, Ibc=(-2.4+j13.2) A,


 IL=(7.2-j9.6) A, Power = 576 W,
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Ans:-  (267.33-j108.8) volts
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Ans:-  C = 20.264 µF, V = 3927 V, Q-factor = 39.27











Ans:-  fr = 2250 Hz
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Ans: - R =40 Ω, P = 1 KW
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