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Diploma in Electrical Engineering Semester - | SBTE, Bihar

1) Course Curriculum Detailing: This course curriculum detailing depicts learning outcomes at course level and
session level and their attainment by the students through Classroom Instruction (Cl), Laboratory Instruction
(L), Term Work (TW) and Self Learning (SL). Students are expected to demonstrate the attainment of Theory
Session Outcomes (TSOs) and Lab Session Outcomes (LSOs) leading to attainment of Course Outcomes (COs)
upon the completion of the course. While curriculum detailing, NEP 2020 related reforms like Green skills,
Sustainability, Multidisciplinary aspects, Society connect, Indian Knowledge System (IKS) and others must be
integrated appropriately.

J) Theory Session Outcomes (TSOs) and Units: T2420104

Major Theory Session Outcomes (TSOs) Units Relevant
COs
Number (s)
TSO 1a. Explain the concept of AC and DC Unit-1.0 Basic Concepts of Electrical co1
currents. Engineering

TSO 1b. Identify practical and Ideal current
1.1 Electrical Charge and flow of

Charges
1.2 Current (D.C/A.C): Concept of
Ideal & Practical current sources

sources.
TSO 1c. Explain the concept of DC and AC Voltage.
TSO 1d. Distinguish practical and Ideal voltage

Sources. 1.3 Voltage (D.C /A.C):
TSO le. Calculate equivalent resistance of the e«  Concept of E.M.F.

given electric circuit. e Potential difference
TSO 1f.  Explain the given effect of the electric e Terminal voltage.

current with a relevant application. e Concept of Ideal & Practical voltage
TSO 1g. Calculate work, power, and energy for the sources

given circuit. 1.4 Resistor.

e Properties.
e C(Classification of resistors
e Practical application of resistors.
e Commonly used resistance material.
e Effect of temperature on resistance.
e Series and parallel combination of
resistances
1.5 Heating Effect, Magnetic effect,
Chemical effect of electric
current.
1.6 Electrical work, power and
Energy
TSO 2a. Explain the concept of Capacitance. Unit-2.0 Energy Storing Elements C01, CO2

TSO 2b. Calculate energy stored in the given

capacitor. Capacitors

TSO 2c. Deduce Voltage and Current equation ofa | 2:1 Capacitance formation, Expression for

Capacitor. capacitance

TSO 2d. Calculate equivalent capacitance in the 2.2 Capacitive reactance.

given series and parallel capacitive circuit. | 2-3 Energy storedin a Capacitor.

TSO 2e. Explain effect of the given dielectric media | 2-4 Voltage and Current equation for

on capacitance. capacitor.

TSO 2f. Describe the process of charging and 2.5 Series & Parallel combination of

discharging of capacitor. capacitors.

TSO 2g. Explain the behavior of a Capacitor in the 2.6 Effect of dielectric media on capacitance.
given circuit.
TSO 2h. State the criteria for the Selection of type

of the capacitors for the given

e  Electric field strength

e  Electric flux density.

e Permittivity.

applications. 2.7 Charging and discharging of capacitors.

Inductors
1
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Diploma in Electrical Engineering Semester - | SBTE, Bihar
Major Theory Session Outcomes (TSOs) Units Relevant
COs
Number (s)
TSO 2i. Explain Self & mutual Inductance and 2.8 Initial and Final Conditions in a capacitor-
Inductive reactance. rise of current and voltage (No derivation,
TSO 2j. Explain the behavior of inductor to AC and numerical only)
DC sources. 2.9 Leading power factor behavior of a
TSO 2k. Calculate energy stored in the given capacitor
inductor. 2.10 A.C./D.C. capacitors and Applications.
TSO 2I. Deduce voltage and current equation of
an Inductor. Inductors . ;
TSO 2m. Explain the behavior of current and 2.11 Self and mutual inductance, Inductive
. . Reactance
voltage in an inductor. 2.12 Behavior of inductor to AC and DC sources
TSO 2n. Describe the process for Selection of the 2.13 Energy stored in an inductor.
Inductors for the given applications. 2.14 Voltage and current equations of
inductor.

2.15 Initial and final conditions in an Inductor -
rise of current and voltage (No derivation,
numerical only).

2.16 Inductor types and their applications.

TSO 3a. Apply Ohm's law to calculate internal Unit-3.0 Basics of D.C & A.C Circuits C02,Cco3
resistance of the given circuit.
TSO 3b. Identify the given circuit elements. D.C Circuits;
TSO 3c. Apply concept of node, branch, loop, 3.1 Ohm’s Law
mesh in the given circuit. i; llntternall relstistandce of s_c;urce. Ivolt
. , . . nternal voltage drops, Terminal voltage.
'BO3d.Apmwadmoﬁsbwswde@nn@e. 3.4 Pactive & Passive elements.
current and voltage in the given circuit. 35 Linear & Non-linear circuit.
TSO 3e. Explain various quantities related to A.C. 3.6 Unilateral and Bilateral circuit element.
TSO 3f. Calculate RMS and Average value of the 3.7 Node, Branch, Loop, Mesh
given waveform. 3.8 Kirchhoff’s Current Law (KCL).
TSO 3g. Represent given A.C quantities in 3.9 Kirchhoff’s Voltage law (KVL).
rectangular and polar form.
TSO 3h. Draw phasor diagram for series R-L and R- | A-C Circuits
C circuit. 3.10 Frequency, Time period, Amplitude,
TSO 3i. Determine Voltage and Currentin a Angular Velocity, RMS Value, Average
) ] o Value, Form factor, Peak factor, power
simple series R-L and R-C circuit.
factor.

3.11 Representation of AC quantities in
rectangular and polar form and
conversion.

3.12 Phasor representation of alternating
quantities.

3.13 Phasor representation of sinusoidal
quantities.

3.14 Voltage and current response in R-L and
R-C circuit.

TSO 4a. Define the given terms related to a Unit-4.0 Magnetic Circuits Cc03,co04
magnetic circuit.
TSO 4b. Calculate various parameters of the given | 4.1 Terms related to magnetic circuit;
magnetic circuit. .
) e Magnetic flux
TSO 4c. Interpret B-H curve and Hysteresis loop of .
e Magnetomotive force
the given magnetic material. e Magnetic field strength
TSO 4d. Compare the characteristics of the given e Permeability
electric and magnetic circuit. e Reluctance.
e Magnetic leakage, leakage coefficient
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Diploma in Electrical Engineering Semester - | SBTE, Bihar
Major Theory Session Outcomes (TSOs) Units Relevant
COs
Number (s)
(Simple numerical on above)
4.2 Magnetic circuits;
e Uniform magnetic circuits.
e Series & parallel circuits
4.3 Magnetic Hysteresis, Hysteresis loop.
4.4 Magnetization (B-H) Curve and its
Applications.
4.5 Comparison of Electric and Magnetic
circuits
TSO 5a. Explain the phenomenon of production of | Unit-5.0 Electromagnetism CO4, CO5
induced e.m.f and current in the given
equipment. 5.1 Electromagnetic induction, Induced e.m.f
TSO 5b. Differentiate between statically and and.current. . .
dynamically induced emf. 5.2 Statlcally and dynamically |nduc.ed emf. .
TS0 5c. Apply principles of Faraday’s law to 5.3 Farady’s Laws oflEIectromagnetlc_ Indu.lctlon.
. . . 5.4 Lenz’s Law, Fleming’s'R.H. rule; direction of
calculate induced e.m.f in the given induced E.M.F, Fleming’s L.H. rule,
circuit. Ampere’s Law.
TSO 5d. Apply principles of the given Laws and 5.5 Self and mutual inductances.
rules in the given magnetic circuit. 5.6 Co-efficient of mutual inductance (M), Co-
TSO 5e. Calculate self-inductance and mutual efficient of coupling.
inductance in the given magnetic circuit. 5.7 Interaction between two or more magnetic
TSO 5f. Identify the given types of coupling. field.
Note: One major TSO may require more than one Theory session/Period.
K) Suggested Laboratory (Practical) Session Outcomes (LSOs) and List of Practical: P2420104
. Relevant
Practical/Lab Session Outcomes (LSOs) Nc; Laboratory Experiment/Practical Titles COs
) Number(s)
LSO 1.1. |dentify the Resistor Component 1. Identification of Resistor co1
available in the Laboratory.
LSO 1.2. Plot the terminal voltage of a source 2. Effect of different load conditions on co1
starting from no load to different load terminal voltage of a source
(Current) conditions.
LSO 1.3. Measure current and voltage in a 3. Measurement of current and voltage in a co1
branch of the given electric circuit branch of the given electric circuit
LSO 1.4 Connect resistors in series and parallel 4, Measurement of resistances in series and co1
combination on bread board and combination in an electric circuit
measure resistance using digital
multimeter.
LSO 1.5 Calculate the value of color-coded 5. Value of color-coded resistor co1
resistor and verify it by measuring the
value of resistor wusing digital
multimeter
LSO 2.1 Calculate the value of equivalent 6. Measurement of the value of Inductor in series C01, Co2
Inductance in series and parallel and parallel combination in a circuit
combination and verify by measuring
the value of capacitance using suitable
meter (Digital Multimeter/LCR Meter).
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UNIT -1

Basic Concepts of Electrical Engineering

1,¥ Electrical Charge and flow of Charges

1.2 Current (D.C/A.C): Concept of Ideal & Practical current sources
1.3 Voltage (D.C /A.C):

* Concept of E.M.F.

* Potential difference

* Terminal voltage.

* Concept of Ideal & Practical voltage sources

1.4 Resistor.

¢ Properties.

» Classification of resistors

* Practical application of resistors.

* Commonly used resistance material.

« Effect of temperature on resistance.

* Series and parallel combination of resistances

1.5 Heating Effect, Magnetic effect, Chemical effect of electric current.
1.6 Electrical work, power and Energy

UNIT- 2
Energy Storing Elements

* Capacitors Inductors

2.1 Capacitance formation, Expression for capacitance 2.11 Self and muttial inductance, Inductive Reactance

2.2 Capacitive reactance. 2.12 Behaviorof inductor to AC and DC sources

2.13 Energy stored in an inductor.

2.14\oltage and current equations of inductor.

2.4 Voltage and Current equation for capacitor. 2.15 Initial and final conditions in an Inductor - rise of current and

2.5 Series & Parallel combination of capacitors. voltag@fNo derivation, numerical only).
2,16 Inductor types and their applications

2.3 Energy stored in a Capacitor.

2.6 Effect of dielectric media on capacitance.
* Electric field strength

* Electric flux density.

* Permittivity.

2.7 Charging and discharging of capacitors.
2.8 Initial and Final Conditions in a capacitogrise af current and voltage (No derivation, numerical only)
2.9 Leading power factor behavior of a‘eapacitor

2.10 A.C./D.C. capacitors and Applications.

UNIT-3

Basics of PC&A.C Circuits

* D.C Cireuits; A.C Circuits

3.2 Ohm'sdaw 3.10 Frequency, Time period, Amplitude, Angular

3.2 Internal resistance of source Velocity, RMS Value, Average Value, Form factor, Peak
factor, power

factor.

3.4 Active & Passive elements. 3.11 Representation of AC quantities in rectangular
3.5 Linear & Non-linear circuit. and polar form and conversion.

3.12 Phasor representation of alternating quantities.
3.13 Phasor representation of sinusoidal quantities.
3.7 Node, Branch, Loop, Mesh 3.14 Voltage and current response in R-L and R-C

3.8 Kirchhoff’s Current Law (KCL). circuit.

3.9 Kirchhoff’s Voltage law (KVL).

3.3 Internal voltage drops, Terminal voltage.

3.6 Unilateral and Bilateral circuit element.




Magnetic Circuits

4.1 Terms related to magnetic circuit;

® Magnetic flux

e Magnetomotive force

e Magnetic field strength

e Permeability

® Reluctance.

e Magnetic leakage, leakage coefficient (Simple numerical on above)
4.2 Magnetic circuits;

e Uniform magnetic circuits.

e Series & parallel circuits

4.3 Magnetic Hysteresis, Hysteresis loop.

4.4 Magnetization (B-H) Curve and its Applications.
4.5 Comparison of Electric and Magnetic circuits

UNIT-5

Electromagnetism

5.1 Electromagnetic induction, Induced e.m.f and current.

5.2 Statically and dynamically induced emf.

5.3 Faraday’s Laws of Electromagnetic Induction.

5.4 Lenz’s Law, Fleming’s R.H. rule; direction of induced E.M.E, Fleming’s L.H. rule, Ampere’s Law.
5.5 Self and mutual inductances.

5.6 Co-efficient of mutual inductance (M), Coefficient.of coupling.

5.7 Interaction between two or more magnetic field.
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UNIT -1

Basic Concepts of Electrical Engineering

1.1 Electrical Charge and flow of Charges

1.2 Current (D.C/A.C): Concept of Ideal & Practical current sources
1.3 Voltage (D.C /A.C):

* Concept of E.M.F.

* Potential difference

* Terminal voltage.

* Concept of Ideal & Practical voltage sources

1.4 Resistor.

¢ Properties.

» Classification of resistors

* Practical application of resistors.

* Commonly used resistance material.

« Effect of temperature on resistance.

* Series and parallel combination of resistances

1.5 Heating Effect, Magnetic effect, Chemical effect of electric current.
1.6 Electrical work, power and Energy

UNIT- 2
Energy Storing Elements

* Capacitors Inductors

2.1 Capacitance formation, Expression for capacitance 2.11 Self and muttial inductance, Inductive Reactance

2.2 Capacitive reactance. 2.12 Behaviorof inductor to AC and DC sources

2.13 Energy stored in an inductor.

2.14\oltage and current equations of inductor.

2.4 Voltage and Current equation for capacitor. 2.15 Initial and final conditions in an Inductor - rise of current and

2.5 Series & Parallel combination of capacitors. voltag@fNo derivation, numerical only).
2,16 Inductor types and their applications

2.3 Energy stored in a Capacitor.

2.6 Effect of dielectric media on capacitance.
* Electric field strength

* Electric flux density.

* Permittivity.

2.7 Charging and discharging of capacitors.
2.8 Initial and Final Conditions in a capacitogrise af current and voltage (No derivation, numerical only)
2.9 Leading power factor behavior of a‘eapacitor

2.10 A.C./D.C. capacitors and Applications.

UNIT-3

Basics of PC&A.C Circuits

* D.C Cireuits; A.C Circuits

3.2 Ohm'sdaw 3.10 Frequency, Time period, Amplitude, Angular

3.2 Internal resistance of source Velocity, RMS Value, Average Value, Form factor, Peak
factor, power

factor.

3.4 Active & Passive elements. 3.11 Representation of AC quantities in rectangular
3.5 Linear & Non-linear circuit. and polar form and conversion.

3.12 Phasor representation of alternating quantities.
3.13 Phasor representation of sinusoidal quantities.
3.7 Node, Branch, Loop, Mesh 3.14 Voltage and current response in R-L and R-C

3.8 Kirchhoff’s Current Law (KCL). circuit.

3.9 Kirchhoff’s Voltage law (KVL).

3.3 Internal voltage drops, Terminal voltage.

3.6 Unilateral and Bilateral circuit element.




Magnetic Circuits

4.1 Terms related to magnetic circuit;

® Magnetic flux

e Magnetomotive force

e Magnetic field strength

e Permeability

® Reluctance.

e Magnetic leakage, leakage coefficient (Simple numerical on above)
4.2 Magnetic circuits;

e Uniform magnetic circuits.

e Series & parallel circuits

4.3 Magnetic Hysteresis, Hysteresis loop.

4.4 Magnetization (B-H) Curve and its Applications.
4.5 Comparison of Electric and Magnetic circuits

UNIT-5

Electromagnetism

5.1 Electromagnetic induction, Induced e.m.f and current.

5.2 Statically and dynamically induced emf.

5.3 Faraday’s Laws of Electromagnetic Induction.

5.4 Lenz’s Law, Fleming’s R.H. rule; direction of induced E.M.E, Fleming’s L.H. rule, Ampere’s Law.
5.5 Self and mutual inductances.

5.6 Co-efficient of mutual inductance (M), Coefficient.of coupling.

5.7 Interaction between two or more magnetic field.
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UNIT-1
Basic ConeggdtSwgf Electrical Engineering
1.1 Electrical Charge and flow of Charges
1.2 Current{DL/A.C): Concept of Ideal & Practical current sources
1.3 Voltage D.C /A.C):
oConceptof E.M.F.
» Potential difference
* Terminal voltage.
* Concept of Ideal & Practical voltage sources
1.4 Resistor.
* Properties.
* Classification of resistors
* Practical application of resistors.
* Commonly used resistance material.
« Effect of temperature on resistance.
» Series and parallel combination of resistances
1.5 Heating Effect, Magnetic effect, Chemical effect of electric current.
1.6 Electrical work, power and Energy
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UNIT -1

1.1 Elec_trrAlcalC#MJge and flﬂrvifgh_argis

1.2 Current (D.C/A.C): Concept of Ideal & Practical current sources
1.3 Voltage (D.C /A.C):

* Concept of E.M.F.

* Potential difference

» Terminal voltage.

* Concept of Ideal & Practical voltage sources

1.4 Resistor.

* Properties.

» Classification of resistors

* Practical application of resistors.

* Commonly used resistance material.

« Effect of temperature on resistariGe.

» Series and parallel combination of resistances

1.5 Heating Effect, Magnetic effect, Chemical effect of electric current.
1.6 Electrical work, power and Energy

UNIT- 2
Energy Stasing Elements

* Capacitors Inductors

2.1 Capdcitance formation, Expression for capacitance 2.11 Self and mutual inductance, Inductive Reactance

2.12 Behavior of inductor to AC and DC sources

2.13 Energy stored in an inductor.

2.14 Voltage and current equations of inductor.

2.4 Voltage and Current equation for capacitor. 2.15 Initial and final conditions in an Inductor - rise of current and

2.5 Series & Parallel combination of capacitors. voltage (No derivation, numerical only).
2.16 Inductor types and their applications

2.2 Capacitive reactance.
2.3 Enexgy stored in a Capacitor.

2.6 Effect of dielectric media on capacitance.
* Electric field strength

* Electric flux density.

* Permittivity.

2.7 Charging and discharging of capacitors.
2.8 Initial and Final Conditions in a capacitor- rise of current and voltage (No derivation, numerical only)
2.9 Leading power factor behavior of a capacitor

2.10 A.C./D.C. capacitors and Applications.




UNIT-3

Basics of D.C & A.C Circuits

* D.C Circuits;

3.1 Ohm's Law

3.2 Internal resistance of source

3.3 Internal voltage drops, Terminal voltage.
3.4 Active & Passive elements.

3.5 Linear & Non-linear circuit.

3.6 Unilateral and Bilateral circuit element.
3.7 Node, Branch, Loop, Mesh

3.8 Kirchhoff’s Current Law (KCL).

3.9 Kirchhoff’s Voltage law (KVL).

Magnetic Circuits

4.1 Terms related to magnetic circuit;
e Magnetic flux

e Magnetomotive force

e Magnetic field strength

e Permeability

® Reluctance.

A.C Circuits

3.10 Frequency, Time period, Amplitude, Angular
Velocity, RMS Value, Average Value, Form factor, Peak
factor, power

factor.

3.11 Representation of AC quantities in rectangular
and polar form and conversion.

3.12 Phasor representation of alternating quantities.
3.13 Phasor representation of sinusoidal quantities.
3.14 Voltage and current response in R-L and R-C
circuit.

e Magnetic leakage, leakage coefficient (Simplesaumerical on above)

4.2 Magnetic circuits;

e Uniform magnetic circuits.

e Series & parallel circuits

4.3 Magnetic Hysteresis, Hysteresis logp:

4.4 Magnetization (B-H) Curve aridits Applications.

4.5 Comparison of Electric and/Magnetic circuits

UNIT-5

Electromagngtism

5.1 Electromagnetic induction, Induced e.m.f and current.

5.2 Staticallp@nd dynamically induced emf.

5.3 Faraday’s Laws of Electromagnetic Induction.

5.4 Lenz’s Law, Fleming’s R.H. rule; direction of induced E.M.F, Fleming’s L.H. rule, Ampere’s Law.

5.5 Self and mutual inductances.

5.6 Co-efficient of mutual inductance (M), Coefficient of coupling.

5.7 Interaction between two or more magnetic field.
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Properties of\Resistor-> \Iz e
Resistors are fundamental components in electrogiccireuits, andeev—hsvg
several important properties: ﬁ ~(0K), P?\__w

1) Resistance (R,): Measured in ohms (Q), it tells'that how much a resistor

opposes the flow of electric current. 4 % 5" p

2) Power Rating (P): Indicates the maximin power the resistor can dissipate

~ without being damaged, usually measureg,in watts (W). Exceeding this
rating can cause overheating and failure Size of resistor depends on power
rating. 1ok H(5/) Toferane

B/ Tolerance: Expressed as a percentagey tolerance indi s haw _much the
actu%_rmla_nﬁe can vary fromghe rated value. Common tolerances
include £1%, £5%, and £10%. 95kn 1o 105k

4y Temperature Coefficient: This m€asures how much the resistance changes
with temperature. It’s impéutant for applications in varying temperature
conditions.

o} Voltage Rating: The maximum voltage that can be applied across a resistor
without risking breakdown or damage.

6) Noiseg Resistors can generate thermal noise, which is particularly
relevantip high-precision or high-frequency applications.

7) Copsirtiction Type: Resistors can be made from various materials
{carbon, metal film, wire wound, etc.), affecting their performance
ch@cteristics, stability, and applications.

8) Frequency Response: Some resistors have different behaviors at

¥ different frequencies, impacting how they perform in AC circuits.

9)-Size and Form Factor: Resistors come in various sizes and shapes

(through-hole, surface mount, etc.), influencing their applﬁti_o_n‘ and
placement in circuits.




Classification of Resistor-

Resistor is of two types —

1) Fixed Resistor

2) Variable resistor

1) Fixed Resistors: MW

* the resistor which has a constant resistance value is called fixed resistor.

* Fixed resistor is of various types suited for different applications (e.g.,
carbon, metal film, wire wound).

2) Variable Resistors:

* The resistor which allow for adjustable resistance is called variable
resistor.

¢ Variable resistor include types like potentiometers, rheostats, and
digital pots, used for applications where tuning is required:

Types of Fixed Resistor —

11),..Carbon Composition Resistors:

* Made from a mixture of carbon and a binder.,

« Inexpensive and widely used.

* Have a relatively(high tolerance and are fnofe prone to noise.
2) Metal Film Resistors:

« Constructed from althin layer of metal‘éXide)

» Typically have(lower noiseanddighter tolerances.y | B
3) Carbon Film Resistors: P/ >

» Made from a carbon film @epésited on a ceramic substrate. o [/ []]1]]]
» Provide good stability and a yeasonable tolerance. g e
»“Commonly used in Vagious applications.

4) Thin Filpg’ReSistors: 7

* Similargto metal film but use althinner layer, providing even greater
precisiorand stability.

YUsed infhigh—frequency applications.)

5) Thick Film Resistors:

* Made from a\thicker layer]of resistive material.

« Often used in surface mount technology (SMT) and can handle higher
\power ratings.)

[Thin film] * [Thick film] g




Types of Variable Resistor-
1) Potentiometers: ' :

« A three-terminal resistor with a movable wiper that divides
the voltage. )

* Used for adjusting levels, such as volume controls in audio
devices. (£ ,,

* 2an be linear (constant resistance) or logarithmic (often used
injaudio applications).)

2) |\Rheostats;

* A type of variable resistor with two terminals, designed to
handle higher currents,

* Used for controlling the flow of current in a circuit, such as in
dimmer switches and motor speed controls.

»/Typically larger and can dissipate more power than
potentiometers.

3 Tfi mmers ( Tri mpots)Z

« Small potentiometers used for fine adjustmentsyir a circuit.

* Typically adjusted only once or twice duringicalibration or setup.
* Used in applications where(space is limitedy)

Thank you
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Electric current can produce several effects, including’heating,
magnetic, and chemical effects. Here’s a brieffoyeryiew of each:

\1/. Heating Effect

- Definition: When electric current passes'through a conductor, it
generates heat due to the resistance of the material.
v—y—m\m——— Heal- 12Ra_ Hexve, T=Cuvrent
R HQU-{ = & R= Qa_,g'ns%anu
t= Hme
- Applications: This effect isatilized in electric heaters, toasters, and
incandescent light bulbs.

The heat generated can be calculated using the formula

2. Magneti¢ Effect

- Definition: An electric current creates a magnetic field around the
conductor. The direction of the magnetic field can be determined

using'the right-hand rule. r
Ch degcd 3 " A /f'\\ O
:' W
Inword 0udrovrd

- Applications: This effect is the basis for electromagnets, electric
motors, and generators. It is also used in devices like relays and
transformers.




3. Chemical Effect

Definition: Electric current can cause chemical reactions, a process
known as electrolysis. This happens when current passes through an
electrolyte solution, leading to the breakdown of compounds.

Applications: This effect is used in electroplating, battery charging, and
water splitting to produce hydrogen and oxygen.

These effects are fundamental to various technologies and applications
in everyday life!

1. Electrical Work

- Definition: Electrical work is the measure of energy tfansferred when
electric charge moves through an electric potential difference (voltage).

- Formula: The work done W can be calculated using the formula:

> i W= NV = Ttv = VIt
g jro=00R]

V= ,"_‘l where W is work (in joules), Q is the charge (in coulombs), and

8 V is the voltage (in volts).

' Explanation: When electric chafge'moves through a circuit, it does work
against resistance, and this enexgwy is transformed into other forms (like heat

or light). _3wa > ] 1- 8
N l(

U & H
lj

Power | — Rak ofF dm'r\a work , p=

2. Electrical.Power

- Definition: Electrical power is the rate at which electrical work is done or
energy is'transferred in a circuit.

- /Formula: Power P can be calculated using the formula:

Pz% where P is power (in watts), W is work (in joules), and

2L : . QV _ T4V _ |
t is time (in seconds). B %): ;l_’ TtV _ \/ 1

It can also be expressed as: P=VI Whe{e I is current (in amperes) and V is

voltage (in volts). p_ /1 - \ V- \/9’ ad. P=VI =TRT=T0

. Explanation: Power indicates how quickly energy is used or produced. For
example, a 60-watt bulb consumes energy at a rate of 60 joules per second.

P v=TR | (p=B =Np=t=te

J N }
-+
\




' ' — Cobacity to dlo work
3. Electrical Energy ﬁnua | =M {(]

current over a specific time period.

& Formula: The energy E can be calculated using the formula:
p- t;{) (rhJorkdont =| E=Pt

REIZ2! where E is energy (in joules), P is power (in watts), and ¢t is

time (in seconds). (W= QV OV E=WW:-QV

In terms of charge and voltage, it can also be expressed as:E=QV
Explanation: Electrical energy is energy which is consumed by electrical
where 1 kWh 1s the energy used by a device consuming 1 kilowatt of power

over 1 hour. Yo =" kWb

\

nl ' \ O s 3 \itah ooy 2
AUV (E =Pl = =T"R4 = 3

Aulb= 10

Ratf = 160 Wb
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Ql A magnetic pole face has a rectangular section haviag dimensions 200 mm
by 100 mm. If the total flux emerging from the pole is'150 qu calculate the
flux density. Ans- 0.0075 T or 7.5 mT

T‘\
Sol"~ Giwen: .
Flux, = 1504 b
b = 150X167 (b

Flux domsrdy = ¢
Pole Foe Area, A= 26010 >
= 2><|o<’xm

= 22X 2 m*

B=5 ¥ 10™
=< 75x102x(0"
= 76x10'mT
=7-5ml

B= 0-0075T =7-6mMT Au




Q2. The maximum working flux density of a lifting electromagnet i and

the effective area of a pole face is circular in cross-section. If the total magnetic
flux produced is[353 mWb))determine the radius of the pole face Ans-250 mm

{i e
! .Flux dwmsity, B=1-&T =
Flux, qﬁf 353 m b= 353x/o—3,\)b?’/‘§ )
' B-i \ (=029 9&9x103mm
—?/\:\i: 353x 1573 _3563 " = 2994 r;;:q
8 B 1800 | Ll
Pode Fau Acea A=A 2 \

- A_| 253 _ AN ——
rodiw, v J_; l & = 0:2499%984m

Q3. A magnetizing force of 8000 A/m is applied to a circular magnetic circuit
of mean diameter 30 cm by passing a current through a coil wound on the
circuit. I the coil is uniformly wound around the circuit and has 750 turns, find
the current in the coil. Ans- current I = 10.05 A




Q4. A flux density of 1.2 T is produced in a piece of cast steel by a magnetizing
force of 1250 A/m. Find the relative permeability of the steel under these
conditions. Ans- 764

Q5. Determine the magnetic field strength and the mimftequired to produce a
flux density of 0.25 T in an air gap of length 12 mum.

Ans- Magnetic field strength =198 940 AT/m mmf =2387 AT

Q6. A coil of 300 turns is wound uniformly on a ring of non-magnetic
material. The ring has a mean circumference of 40 cm and a uniform cross
sectionaliargéa of 4 cm2. If the current in the coil is 5 A, calculate (a) the
magngc field strength, (b) the f lux density and (c) the total magnetic flux in
thewing. Ans- H=3750 AT/m, B=4.712 mT, Flux=1.885 uWb




Q7. An iron ring of mean diameter 10 cm is uniformly wound with 2000 turns of
wire. When a current of 0.25 A is passed through the coil a flux density of 0.4 T is
set up in the iron. Find (a) the magnetizing force and (b) the relative permeability of
the iron under these conditions. Ans- H=1592 AT/m, B=200 T

Q8. A uniform ring of cast iron has a cross-sectionald@rea of 10 cm2 and a mean
circumference of 20 cm. Determine the mmf necessary to produce a flux of 0.3
mWDb in the ring. The magnetization curve for castdron is given in figure.

Ans- 200 AT

Q9. Determine the reluctance of a piece of mumetal of length 150 mm and cross-
sectional area 1800 mm2 when the relative permeability is 4000. Find also the
absolute'pedmeability of the mumetal. Ans- 16580 AT/Whb, 5.027 x 10~* H/m




Q10. A mild steel ring has a radius of 50 mm and a cross sectional area of 400
mm2. A current of 0.5 A flows in a coil wound uniformly around the ring and the
flux produced is 0.1 mWb. If the relative permeability at this value of current is 200
find (a) the reluctance of the mild steel and (b) the number of turns on the coil.

Ans- (a) 3.125 x 10° AT/Wb (b) 625
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Ql A magnetic pole face has a rectangular section having dimensions 200 mm
bv 100 mm. If the total flux emerging from the pole is 150 pWb, calculate the
flux dcnﬁlrv Ans-0.0075Tor 7.5 mT

uwb )
SN - Given: e g s ol
F'(AX, 43: 150444k Qoommlé ==

¢ - 150X 1678 1ab —

F lox dw‘% = ¢
Pole Faue Ara, A= 200Xlo'3x100x10'3
= 2x109%107° :75X'0'6><|n2
= =
= %) = Sl T5X10

B= 7510
- 75X 10 2x0°
— 76x107'mT
=7-5ml

B= 0-0075T =7 5" Au

Q2. The maximum working flux density of a lifting electromagnet 1md

the effectiv@area of a pole face is circular in cross-section. If the total magnetic
flux produced is’353 mWh,ldctcrminc the radius of the pole face Ans-250 mm

50‘” \
(lux dumity, B=1-&T = X
Flux, ¢>»‘ 353 mlb-: 353%/v 2hb 24' /
PP (=029 984 XI0° N

1 V= 29984 m
-3 ™)
$_ 353x 10 :353 e P,

8 BY 100 T
Pole Fau Acea A=A 2

radiw, r- J—’%"‘l 353/'&"" =0 293&<1"1 |




Q3. A magnetizing force of 8000 A/m is applied to a circular magnetic circuit
of mean diameter 30 cm by passing a current through a coil wound on the
circuit. If the coil is uniformly wound around the circuit and has 750 turns, find
the current in the coil. Ans- current I = 10.05 A

0._ ~ N1
oot H= B000AT[m e e

N:750
Tk
d= 30cm

N
= 8000X AX30xI0>

length o} okt = 2P = AX3ox|0> m

Q4. A flux density of 1.2 T)is produced in a piece of €ast stéel by a magnetizing
force of 1250 A/m. Find the relative permeability of thesSteel under these
conditions. Ans- 764

SD'( 3/' £F ﬂa!h“
B="1=211 2 §:2

H=1250A4T|m e = UoH  4AX107X1250

o= ° v = 763-94
b= 4ax 107 Hjm Ly = 764

Q5. Determine'the magnetic field strength and the mmf required to produce a
flux densifysof 0.25 T fin an air gap of length/ 12 mm.

Ans- Masnetic field strength =198 940 AT/m mmf =2387 AT
n. —
Sl "oF 18_|2mm H- B

RO e,

e T gaxioTx 1
mmf=NT = ? H = 19834367 A7jm
ST ey
B~ i H -

Py = H = 198993675 12x107 32 23r 795
mmf = 23%732 AT

|

=
oouokQLekt0l




Q6. A coil of 300 turns is wound uniformly on a ring of non-magnetic
material. The ring has a mean circumference of 40 cm and a uniform cross
sectional area of 4 cm2. If the current in the coil is 5 A, calculate (a) the
magnetic field strength, (b) the f lux density and (c) the total magnetic flux in
the ring. Ans- H=3750 AT/m, B=4.712 mT, Flux=1.885 uWb

(#7. An iron ring of fmean diameter 10 cmlis uniformly wound with 2000 turns|of
wire. When a'current of 0.25 Alis passed through the coil a flux density of 0.4 T/is

set up in the iron. Find () the magnetizing force and (b) the relative ermeablllty of

the iron under these conditions. Ans- H=1592"Ad /m, W
h «
Sof - g1ren A= hour R

d- locm g ’T:V ﬂmoxw

N=2000 1) NI : U= 7= 14 H

-~

et 2100 X 0-2 ‘ | 09
B = ) 25 ( , > Se—_
. e AX loxr ey (MNMX"S”-
%) . H: [y y 9§ < 19 >24
@ Qgﬁ“ ? = > " u;:Q_OO

Q8. A unifommting of cast iron has a cross-sectional area of 10 cm2 and a mean
circumferenge of 20 cm. Determine the mmf necessary to produce a flux of 0.3
mWb in‘theiring. The magnetization curve for cast iron is given in figure.

Ans- 200/AT




Q9. Determine the reluctance of a piece of mumetal of length 150 mm and cross-
sectional area 1800 mm2 when the relative permeability is 4000. Find also the
absolute permeability of the mumetal. Ans- 16580 AT/Whb, 5.027 x 1073 H/m

Q10. A mild steel ring has a radius of 50 mm and a cr@ssseetional area of 400
mm2. A current of 0.5 A flows in a coil wound unifermly @round the ring and the
flux produced is 0.1 mWb. If the relative permeability at this value of current is 200
find (a) the reluctance of the mild steel and (b) the mumber of turns on the coil.

Ans- (a) 3.125 x 10° AT/Wb (b) 625
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