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I.ANSWER THE FOLLOWING: ​ ​ ​ ​ ​ ​ ​ 6X1=6 
1. The average value of a cover a complete cycle is: 

 
Answer: (d) zero 
2. Which of the following has dimensions different from the rest?​
(a) L/R​
(b) 1RC​
(c)   𝐿𝐶
 (d) RC 
Answer: (b) 1R/C 
3. Energy dissipates in LCR circuit in :​
(a) L only​
(b) C only​
(c) R only​
(d) All of the above 
Answer: (c) R only 
4. In series resonant circuit:​
(a) reactance is zero​
(b) current is zero​
(c) voltage is zero​
(d) None of these 
Answer: (d) None of these 
5. In parallel resonant circuit:​
(a) impedance is very high​
(b) current is very high​
(c) voltage is very high​
(d) None of these 
Answer: (a) impedance is very high 
6. Which of the following effects is not shown in alternating current ?​
(a) Chemical effect​
(b) Magnetic effect​
(c) Heating current​
(d) All of these 
Answer: (a) Chemical effect 
II. ANSWER THE FOLLOWING: ​ ​ ​ ​ ​ ​ 2x2=4 
7. a. Define capacitor reactance. Write its SI units. ​
Answer: ​
It is the opposition offered to the flow of current by a capacitor. It is measured in ohm. 
b. A choke and a bulb are in series to a dc source. The bulb shines brightly.  
How does its brightness change when an iron core is inserted inside the choke coil?​
Answer: ​
There is no change in the final brightness as the inductive reactance is zero for dc. 
8. a. A light bulb is rated 100W for 220V ac supply of 50Hz. Calculate​
(i) The resistance of the bulb;​
(ii) The rms current through the bulb. 



 

III. ANSWER THE FOLLOWING:​ ​ ​ ​ ​ ​ 2X3=6 
9. a. Figure (a), (b), and (c) show three ac circuits in which equal currents are flowing. If the frequency of 
emf be increased, how will the current be affected in these circuits? Give the reason for your answer.​

​
Answer:​
There will be no change in the current in figure (b) as the resistance of the resistor does not depend upon 
the frequency of the applied ac. 
The reactance of the inductor in figure (a) is given by XL = 2πf L. An increase in frequency increases the 
value of inductive reactance. This decreases the current through the circuit. 
The reactance of the capacitor in figure (c) is given by XC = 1ωC=12πfC. An increase in frequency 
decreases the value of capacitive reactance. This increases the current through the circuit. 
b. Find the inductance of the Inductor that would have a reactance of 50 ohm when used with an ac source 
of frequency 25/π kHz.​
Answer: ​
Using XL = 2 πf L or L = XL/2πf, therefore​
L = 50×π/2π×25 = 1 H 
10. A 15.0 μF capacitor is connected to a 220V, 50Hz source. Find the capacitive reactance and the 
current (rms and peak) in the circuit. If the frequency is doubled, when happens to the capacitive 
reactance and the current? 

 
IV. ANSWER THE FOLLOWING: ​ ​ ​ ​ ​ ​ 2X5=10 
11. Discuss LCR circuit with phaser diagram. 
Answer:  
LCR circuit with phaser diagram : In this circuit inductance of coil (L), capacitance (C) and electric 
resistance (R) are connected in series. If strength of current in circuit is I then p.d. across R is VR. Which 
is in phase of current? But in inductor, induced p.d. is ahead of current by phase π/2 In case of capacitor 
p.d. Vc across C is lagging behind in phase by π/2 with current. So phase difference between VL & Vc is 
180°. 



 

 
So, here it is clear that the value of φ depends upon relative value of R, XL & XC.  In case of resonance → 
XL = XC and tan φ = O i.e., V & I will be in same phase. In this situation Z = R. In this condition value of 
current is the maximum. this is called electrical resonance. 

 
12. a. A 44 mH inductor is connected to 220 V, 50 Hz ac supply. Determine the rms value of the current in 
the circuit. 

 
b. A 60μF capacitor is connected to a 110 V, 60 Hz ac supply. Determine the rms value of the current in 
the circuit. 
Given: The capacitance of the capacitor is 60μF. 
The RMS value of the voltage supplied is 110V. 
The frequency of the AC supply is 60Hz. 
To find: The RMS value of the current. 
We know that the impedance of the capacitor is determined by: 
 
 



 
V. CASE BASED QUESTIONS​ ​ ​ ​ ​ ​ ​ 4X1=4 
13. An LC circuit also called a resonant circuit, tank circuit or tuned circuit is an electric circuit consisting 
of an inductor represented by the letter L and a capacitor, represented by the letter C connected together. 
An LC circuit is an idealized model since it assumes there is no dissipation of energy due to resistance.​
An LC circuit contains a 20 mH inductor and a 50μF50μF capacitor with an initial charge of 10 mC The 
resistance of the circuit is negligible. Let the instant the circuit is closed be t = 0. 
(i) The total energy stored initially is 
(a) 5 J​ (b) 3 J​ (c) 10 J​(d) 1 J 
(ii) The natural frequency of the circuit is 
(a) 159.24 Hz​ (b) 200.12 Hz​ (c) 110.25 Hz​
(d) 95 Hz 
(iii) At what time is the energy stored completely 
electrical? 

 
Answers: 

 
(v) (d): Total voltage transmitted from the plant = 3000 V + 4000 V = 7000 V 
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