
ANSWERS- Assignment 1 

MULTIPLE CHOICE QUESTION 

1. (a) L C 

2. (b) 1 

3. (a) 0 

4. (a) 90° 

1. (d) If the assertion and reason both are false 

2. (b) a.c. generator 

3. (a) Mutual inductance 

4. (c) Obtain a suitable ac voltage 

5. (c) Frequency 

10.(a) If both assertion and reason are true and the reason is the correct explanation of the 

assertion. 

SHORT ANSWER TYPE I (2MARKS EACH) 

11. When pure inductor and/or pure capacitor is connected to ac source, the current flows in the 

circuit, but with no power loss; the phase difference between voltage and current is 𝜋/ 2. 

12. Two characteristic properties: (i) Low hysteresis loss (ii) Low coercivity 

13. R= E-V/I = 0.2Ω. 

SHORT ANSWER TYPE II (3MARKS EACH) 

14. XL = ωL = 2π𝜈L = 100Ω 
 

Z = √𝑅2 + (𝑋𝑐 − 𝑋𝐿)2 = 100√2 Ω 

Pdissipated = (Vrms/Z)2 R = 225W 

LONG ANSWER TYPE (5MARKS EACH) 

15.(a) The opposition offered by the combination of a resistor and reactive component to the flow 

of ac is called impedance. Mathematically it is the ratio of rms voltage applied and rms current 

produced in circuit i.e., Z= 𝑉𝑟𝑚𝑠 . Its unit is ohm (Ω) 
Irms 



𝑚 

(b) 

From the circuit shown in Fig. , the resistor, inductor 

and capacitor are in series. Therefore, the ac current in 

each element is the same at any time, having the same 

amplitude and phase. Let it be i = im sin(ωt+φ ) where φ 

is the phase difference between the voltage across the 

source and the current in the circuit 

 

 

Let I be the phasor representing the current in the circuit. Further, let VL, VR, VC, and V represent 

the voltage across the inductor, resistor, capacitor and the source, respectively. We know that VR 

is parallel to I, VC is π/2 behind I and VL is π/2 ahead of I. VL, VR, VC, and I are shown in Fig. 

with appropriate phase-relations. 

The length of these phasors or the amplitude of VL, VR, and VC, are: 
 

vRm = im R, vCm = im XC, vLm = i m XL 

From phasor diagram we have 

VL + VR + VC = V 

Since VC and VL are always along the same line and in opposite directions, they can be combined 

into a single phasor (VC + VL) which has a magnitude |𝑉𝑐𝑚 − 𝑉𝐿𝑚|Since V is represented as the 

hypotenuse of a right-traingle whose sides are VR and (VC + VL), 

The Pythagorean Theorem gives 

𝑉2 = 𝑉2    + (𝑉 − 𝑉 )2 
𝑚 𝑅𝑚 𝐶𝑚 𝐿𝑚 

 
 

𝑉2 = 𝑖2 [(𝑅)2 + (𝑋   − 𝑋 )2] 

𝑉2 = (𝑖𝑚 𝑅)2 + 
(𝑖𝑚 

𝑋𝐶 − 𝑖𝑚 𝑋𝐿)2 

𝑚 𝑚 𝐶 𝐿 



 
 

𝑖𝑚 = 𝑉𝑚 / √𝑅2 + (𝑋𝑐 − 𝑋𝐿)2 

𝑖𝑚 = 𝑉𝑚 / Z 
 

Z=√𝑅2 + (𝑋𝑐 − 𝑋𝐿)2 

Where Z is called impedance of the LCR series circuit which is opposition offered to the current 

in LCR series circuit. 

And tan φ = 
𝑉𝐶𝑚−𝑉𝐿𝑚

 

𝑉𝑅𝑚 

Impedance Triangle 

= 
𝑋𝐶 −𝑋𝐿 

𝑅 

Instantaneous Current I =
 𝑉𝑚 𝑆𝑖𝑛 𝑤𝑡+ 𝜑 

 

√𝑅2+(𝑋𝑐−𝑋𝐿)2 

At resonance XC = XL 
 

1 
 

 

𝜔𝐶 

 

= ωL 

Resonance frequency ωr = 
1

 
√𝐿𝐶 

16. Principle: Rotating coil kept in magnetic field produce ac current. 
 

Construction: It consists of the four main parts: 

 
Field Magnet: It produces the magnetic field. 

 
Armature: It consists of a large number of turns of insulated wire in the soft iron drum or ring. It 

can revolve round an axle between the two poles of the field magnet. The drum or ring serves the 

two purposes: (a) It serves as a support to coils and (b) It increases the magnetic field due to air 

core being replaced by an iron core. 



Slip Rings: The slip rings are the two metal rings to which the ends of armature coil are connected. 

These rings are fixed to the shaft which rotates the armature coil so that the rings also rotate along 

with the armature. 

Brushes: These are two flexible metal plates or carbon rods) which are fixed and constantly touch 

the revolving rings. The output current in external load RL is taken through these brushes. 

Expression for induced emf 

When the coil is rotated with a constant angular speed ω, the angle θ between the magnetic field 

vector B and the area vector A of the coil at any instant t is θ = ωt (assuming θ = 0º at t = 0). As a 

result, the effective area of the coil exposed to the magnetic field lines changes with time, the flux 

at any time t is ΦB = BA cos θ = BA cos ωt 

From Faraday’s law, the induced emf for the rotating coil of N turns is then, 
 

Ε = - N 𝑑𝜙𝐵 
𝑑𝑡 

= - NBA 
𝑑 𝑐𝑜𝑠𝜔𝑡 

𝑑𝑡 
 

Thus, the instantaneous value of the emf is 

 
ε = NBA ω sin ωt 

 
where NBAω is the maximum value of the emf, which occurs when sin ωt = ±1. 

If we denote NBAω as ε0, 

then ε = ε0 sin ωt 

 
Obviously, the emf produced is alternating and hence the current is also alternating. Current 

produced by an ac generator cannot be measured by moving coil ammeter; because the average 

value of ac over full cycle is zero 

17. Same as question no 2 

18. Same as question no 2 

The source of energy generation is the mechanical energy of rotation of armature coil. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 


