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1 a) [State and explain Ohm'’s law, List out its limitations. [4]
COo1| L1
b) [Three 60W 240V lamps are connected across a 240V power supply as shown in the
figure. Calculate the i) Potential drop across each lamp
ii)Total power dissipated in the lamp.
Lampl
MN 6] |cot1| L3
1+ Lamp2 Lamp3
T
2 a) [Forthe circuit shown in the figure calculate the current in 2Q) resistor
1202 40
s Aoy
202 [5] |CO1| L3
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b) |Explain with a neat block diagram of Hydro Power generation [5] | CO1| L2
3 a) [Explain voltage and current relationships with phasor diagram and waveforms in a (5] co2 | La
pure resistive circuit
b) [Define the following : (a) Frequency (b)RMS value (c)Average value (d)Form factor (5] CO2 P
(e)Peak factor
4 a) [For the given circuit, calculate current through all the branches
[5] L3
CO1
b) [State and explain Kirchhoff’s Laws, as applied to D.C. Circuit. [5] [CO1 L2
5
With the help of circuit diagram and phasor diagram, find the phase angle,
' . . L [10] L3
impedance and power in case of R-L series circuit.
CO1
6.a)\With neat single line diagram explain the various steps of electrical power
transmission and distribution system. 5] |co1| L3
b) | A circuit consists of a resistance of 20 ohm and an inductance of 0.05H
connected in series, A supply voltage of 230V, 50 Hz is applied across the circuit. [5] | CO2| L3
Find the current, PF, and power consumed by the circuit. Draw the vector diagram
/a) Define active power, reactive power and apparent power [5] CcCo2 | L1




A circuit having a resistance of 15 Q, an inductance of 0.18 H, and a capacitance of|
100 pF in series is connected across a 100V, 50 Hz supply.

Calculate:

i) Impedance ii) Current iii) Power factor iv) Phase difference between the current

and supply voltage v) Power.

(5]

CO2

L1

1.a Ohm'’s law can be defined when the potential difference applied at the ends of

the conductor is ‘V’ and the current moving through itis ‘I’, and other conditions such as
temperature remain constant, such that the potential difference is directly proportional to

the current.
Mathematically, we have V al

The limitations of Ohm'’s law include:

e Ohm’s law cannot be applied to unilateral networks. Unilateral networks allow the

current to flow only in one direction. Examples of such networks
include diodes, transistors, etc.

e Additionally, Ohm’s law is not applicable in the case of non-linear objects. In these

components, the current is not proportional to the voltage applied. This is because,

for each value of voltage and current, these components have different resistance

values. Examples of non-linear components include the thyristor.

e Ohm’s Law will not work in the case of non-metallic conductors.

e Calculation using Ohm’s law can be difficult in the case of complicated circuits.
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HYDEL POWER PLANT

. Water Source: Hydropower plants are built near a water source such as a dam, river or
TEeSEervoiIr.

. Dam: A dam is built to create a reservoir, which stores the water. The dam controls the
flow of water to the power plant.

. Penstock: The water from the reservoir flows through a penstock, which 1s a large
pipe or conduit. The penstock carries the water to the turbine.

. Turbine: The water turns a turbine, which is connected to a generator.

. Generator: The generator converts the mechanical energy from the turbine into
electrical energy.

. Transformer: The electrical energy from the generator is then sent to a transformer,
which increases the voltage to the level needed for transmission.

- Transmission Lines: The electricity is then transmitted through high-voltage
transmission lines to the end-users.

. End-Users: The electricity generated is distributed to the end-users such as homes,
businesses, and industries.

Fig.Layout of Hydro electric Power plant
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3.b. The RMS (Root Mean Square) value (also known as effective or virtual value) of of an
alternating current (AC) is the value of direct current (DC) when flowing through a circuit

or resistor for the specific time period and produces same amount of heat which produced
by the alternating current (AC) when flowing through the same circuit or resistor for a
specific time.

For AC sine wave, RMS values of current and voltage are:

lrms = 0.707 X Im N Vrms = 0.707 Vi

It is the ratio between maximum value and RMS value of an alternating wave.

Maximum Value

Peak Factor =
R.M.S Value
For a sinusoidal alternating voltage:
En
0.707 Epy 1414

Frequency: The number of cycles of a waveform that occur in one second, measured in
Hertz (Hz). Itis the reciprocal of the period (1/T)

f=1T

Average Value: The mean value of the signal over one complete cycle. Itis calculated by
integrating the function over one period and dividing by the period, or by using specific
formulas for different waveforms.
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4.b

According to Kirchhoff’s Current Law,The total current entering a junction or a node is equal
to the charge leaving the node as no charge is lost.

Currents
in

Currents
out

L+L+L+(Cl,+-1)=0

According to Kirchhoff’s Voltage Law,The voltage around a loop equals the sum of every
voltage drop in the same loop for any closed network and equals zero.



The sum of all the voltage
drops around the loop
is equal to zero

vAB + VBC-I- VCD + VDA = 0
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@ Generating station

weedeo, T1/132kV
FrO00J000 (voltage is stepped up
- to 132kV /7 220kV /7 400 kV etc. )
Primary
transmission

weoodege, 132/33kV

rO0JY00 (voltage is stepped down
to 33kV or 66kV )

Receiving Station [ ]

~

Secondary
transmission

R00009090 5 33/11kV
OO >

Sub-station [ 1

~

'Pri_rhar_y Industrial Consumers
distribution

Distribution transformer CETTTT 11kV/415V

Secondary
distribution
6.a Consumers

Electrical power transmission and distribution system can be divided into several

steps, including:

1. Generation: Electricity is generated at power stations using various sources such as
coal, natural gas, nuclear energy, hydroelectricity, wind, or solar energy.

2. Step-up transformers: The voltage of the generated power is stepped up using step-up
transformers to reduce energy losses during long-distance transmission.

3. Transmission: High-voltage transmission lines are used to transmit the electricity over
long distances from the power station to the substations.

4. Substations: At the substations, the voltage is stepped down using step-down
transformers for local distribution.

5. Distribution: Low-voltage distribution lines are used to distribute the electricity to



residential, commercial, and industrial consumers.

6. Distribution transformers: At the end of the distribution lines, distribution
transformers are used to step down the voltage to the levels suitable for consumer use.
7. Consumption: The electricity is finally consumed by various appliances and devices in
homes, businesses, and industries.

Overall, electrical power transmission and distribution system involves the generation,

transmission, distribution, and consumption of electricity to meet the needs of the

society.
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7. aThe power which is actually consumed or utilised in an AC Circuit is called True
power or Active power or Real power. It is measured in kilowatt (kW) or MW. It is the
actual outcomes of the electrical system which runs the electric circuits or load.

The power which flows back and forth that means it moves in both the directions in the
circuit or reacts upon itself, is called Reactive Power. The reactive power is measured in
kilo volt-ampere reactive (kVAR) or MVAR.

The product of root mean square (RMS) value of voltage and current is known as Apparent
Power. This power is measured in kVA or MVA.
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