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What is a Series Circuit?

● A series circuit is a circuit where all components are connected one after 

another in a single path for current flow.

● There is only ONE path for electricity to travel.
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Key Rule #1: Current

In a series circuit:

● I total=I1=I2=I3 

The same current flows through all components. Why?

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

● V total=V1+V2+V3

● The supply voltage is divided among components.

● Each resistor gets a share of voltage.
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Key Rule #3: Resistance

● Rtotal=R1+R2+R3

● ​ Total resistance is the sum of all resistances.

More resistors in series = more resistance = less current.
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Problem 1 (Find Total Resistance)

Given:

R₁ = 2Ω, R₂ = 3Ω, R₃ = 5Ω

Find: Total Resistance

Solution:

Answer: 10Ω
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Problem 2 (Find Current)

Given:
V = 20V
R₁ = 4Ω, R₂ = 6Ω

Step 1: Total Resistance

Step 2: Ohm’s Law

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

From previous problem:

I = 2A

Find V₁ and V₂
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Problem 4 (Three Resistors)

● Given:

V = 24V

R₁ = 2Ω, R₂ = 4Ω, R₃ = 6Ω
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Continue Problem 4

Find voltage across each resistor:
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What Happens if One Resistor Fails?
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Let’s Summarize
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Conceptual / Thinking

Because a 

series circuit 

has only one 

path for 

current flow. More 

resistance 

→ less 

current (for 

the same 

voltage).

No current 

→ no bulb 

glows 
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REFERENCES

● https://www.britannica.com/technology/series-circuit

● https://www.electronicshub.org/series-circuit

● https://www.geeksforgeeks.org/physics/series-circuit-formula

● https://electricalworkbook.com/series-circuit
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