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Topics for discussion

» Why DC Circuits: Conductor, Resistor, Inductor, Capacitor ?
» DC Circuits: Conductor, Resistor, Inductor, Capacitor Fundamentals

» DC Circuits: Conductor, Resistor, Inductor, Capacitor Terminologies

» Why DC Circuits: Conductor, Resistor, Inductor, Capacitor traversals

in real world?
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* Electricity?

= Voltage, Current,
Resistance

* Nature of Current

* Ohms Law
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Conductor

Definition: A material that allows free
flow of electric current due to the
presence of free electrons.

- Examples: Copper, Aluminum, Silver.

* Key Characteristics:
* Low resistance — allows
current to flow easily.
* Conductivity depends on
material, cross-sectional area,
and temperature.

*Role in DC Circuit: Provides a path
for current; ideally, it doesn’t drop
voltage significantly.
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Resistor
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Resistance to the flow of the current.
Measured in Ohms

It opposes an Electric Current

Definition: A component that resists the
flow of current, converting electrical energy
into heat.

Symbol: () (Oth)
Key Characteristics:
Ohm’sLaw:V =1-R
Resistance is measured in ohms (£2)
Can be fixed or variable.
Role in DC Circuit:
Limits current.
Divides voltage (voltage divider circuits).
Protects sensitive components.
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Inductor
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Inductor

Definition: A component that opposes
changes in current due to its magnetic
field.

Symbol: H

Key Characteristics:

eInductance measured in Henrys (H)
e Stores energy in magnetic field

& “ eIn DC steady state, acts as a short circuit
3 (ideal inductor).

Role in DC Circuit:

1CS4irecioty.com

(N
| ‘ % e Smoothens current (in filters)
T e Protects circuits from sudden current
" changes
eUsed in energy storage and transient analysis.
Air core Iron core Ferrite core Variable core
inductior inductior inductior inductior
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Capacitor
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‘“TYPES OF CAPACITORS Definition: A component that stores
' 9 electrical energy in an electric field
between its plates.

Symbol: f

. . Key Characteristics:

e Capacitance measured in Farads (F)
«In DC steady state, acts as an

open circuit (blocks DC).

eCan be polarized (electrolytic) or
non- polarized.

Role in DC Circuit:
eStores energy for later use
eFilters voltage fluctuations

N

APACITOR "1 «Couples AC signals while blocking DC
in circuits
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Resistor, Inductor, Capacitor
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DC circuit components A - =

* Basic elements used in direct current (DC) electrical circuits
* It controls, stores, or opposes the flow of electric current.
* They form the building blocks of circuits and determine how voltage and current behave.

Provides path for
Conductor p
current
. Limits current, divides
Resistor Ohm ()

voltage

Stores energy in
Inductor magnetic field, opposes Henry (H)
changes in current

Stores energy in electric Farad (F)

Capacitor
field, filters voltage
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DC Home Applignces
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Satellte

Photoveitale High. Gain
Array oc.oc Application
Converter

Funt Coll Stack Esnctric Vehicle
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Lets Summarize

Electronic Components and Their Functions

Stores
enargy in
magnetic
Tield

DC steady
state: Open
circuit

Prevents DC steady
LED from \-f;{ state: Short
burning circuit

Smooths
voltage

ripple

DC steady
state: Open
circuit
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Activity - QUIZ

Which electronic component serves a specific function in a circuit?

Smooths voltage ripple and
acts as an open circuit in
DC steady state.

Controls the flow of
current in a circuit.

Prevents LED burnout and
smooths voltage ripple.

Stores energy in a
magnetic field and
prevents LED burnout.

Provides a constant
voltage source in a circuit.
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ANSWER

Which electronic component serves a specific function in a circuit?

TREO SN

Capacitor

Smooths vohage ripple and
acts as an open circuit in
DC steady state.

Switch

Controls the flow of
current in a circuit.

Resistor

Prevents LED burnout and
smooths voltage ripple.

Inductor

Battery

Stores energy in a
magnetic field and
prevents LED burnout.

Provides a constant
voltage source in a circuit.
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Activity - Quiz
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Activity - Quiz

1 What is the primary function
of a resistor?

e i % Yy

Question 1:

a) Stores electric charge
b) Opposes current flow
<) Allows current to flow easily

Answer: b) Opposes current flow
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2 What will the capacitor do if we

suddenly remove the battery?

.

e s T
Question 2:

a) Consume energy
b) Store magnetic energy
c) Discharge stored energy

Answer: c) Discharge stored energy
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* https://www.allaboutcircuits.com/textbook/direct-current/chpt-2 /resistors

* https://archive.nptel.ac.in/content/storage2/courses/122104013/node4.html

* https://techweb.rohm.com/product/circuit-design/electric-circuit-design /2185
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