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Recall!!!

Ohm's Law Fundamentals and Statement

Valtage (V)

Diirescd Pra o] anality
Current (1) - Ohm's Law Statemant
Irmvierse Pro portiar ity

Resistance (R)

2026-01-27 SERIAL CIRCUITS/ 23EET103-ELECTRIC CIRCUITS AND ELECTRON DEVICES / Ms.RANJANI K/ AP /CSE-IOT / SNSCT



,j;",f‘?'1;4'.¢,jliz’;'ffu'tArbi$. B

What is a Series Circuit?

e A series circuit is a circuit where all components are connected one after
another in a single path for current flow.
e (3 There is only ONE path for electricity to travel.

Series Circuit
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Key Rule #1: Current

In a series circuit:

I
e [total=I1=12=I31_{total} =1_1 =1_2 = I_3Itotal=11=12=I3 !

)L 5 | 54 3]
(3 The same current flows through all components. Why? ? ?

O] |
&

X

Because there is only one path — current has no option to split.
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Key Rule #2: Voltage

e Vtotal=V1+V2+V3

e The supply voltage is divided among components.
e Each resistor gets a share of voltage.
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Key Rule #3: Resistance

e Rtotal=R1+R2+R3

e Total resistance is the sum of all resistances.
(7 More resistors in series = more resistance = less current.
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Problem 1 (Find Total Resistance)

Given:
R: =20, R, =30, R3 =50

Find: Total Resistance

Solution:
Ry = R1+ Ra+ Ry

Ry —=2+3+5=100

«/ Answer: 10Q
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Problem 2 (Find Current)

Given:

V=20V

R; =40, R, =60

Step 1: Total Resistance

Step 2: Ohm’s Law
Ry =4+6=100

=2A everywhere
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Problem 3 (Voltage Across Each Resistor)

From previous problem:
[=2A
Find V, and V,

Vi=IxR =2x4=8V
Vg—Ing—ﬂxﬁ—lQI/T
Check:

Vrp=8+12=20VV
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Problem 4 (Three Resistors)

e Given:
V =24V
Rl = Z.Q., RZ = 49, Rg = 6{)

Step 1
Rpr=24+446=120Q
Step 2:
I = % =24
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Continue Problem 4

Find voltage across each resistor:

Check:

2026-01-27

Vi=2x2=4V
Vo =2x4=28V

Va=2x6=12V

44+ 8+12=24VV
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What Happens if One Resistor Fails?

Circuit Failure Cycle

Devices Stop

Working Component Breaks

All connected devices
cease to function.

A component in the circuit
Tails.

No Current Flows Circuit Opens

The failure creates an
open circuit.

Current stops flowing
through the circuit.
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Let’'s Summarize

Series Circuit Characteristics and Formulas

Golden Formula Set
Rp=Ri+Ry+ Ry
g
o G
Toital Pagislanoe V - IR
m—/ Golden Formula Set Cusmrent
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Conceptual / Thinking

Because a
series circuit
has only one

path for
current flow.

Series Circuit Behavior

Why does the current remain the same
in a series circuit?

More
resistance
— less
current (for

In a series circuit, there is only one
path for the current 1o flow. Therefore,
the current must be the same at every
point in the circuit.

What happens 10 total resistance if
more resistors are added in series?

, the same
Adding more resistors in series
increases the total resistance of the Voltag e) .

circuit.

In a series circuit, one bulb fuses. What
happens 1o the other bulbs? Why?

if one bulb fuses, the circuit is broken,
and the current stops flowing.
Therefore, all the other bulbs will go
out

No current
— no bulb
glows ® X
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