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CIRCUITS
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T H E  R E S I S T O R  U S E S  6 K J  O F  E N E R G Y ,  A N D  3 0 0 C  O F  
C H A R G E  P A S S  T H R O U G H  I T  E V E R Y  M I N U T E .  W H A T  I S  T H E  

R E S I S T A N C E  O F  T H E  C I R C U I T ?



SERIES CIRCUITS

• All resistors are in one continuous 

loop

• Does the current differ at any 

point in the circuit?

• What about the potential 

difference?



SERIES CIRCUITS

• In series, current remains constant 

across the entire circuit

• Each resistor added to a series 

circuit will decrease the current, 

but the current will remain 

constant over the loop

• This is because there are no 

branch points where the current 

would be split
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• In series, the voltage is split 

between the resistors depending 

on their resistance

• Since current remains constant in 

a series loop, the resistance 

determines what potential 

difference each resistor gets

• The sum of each individual 

potential difference will be equal to 

the overall voltage



EQUIVALENT RESISTANCE

• Total resistance (or 

equivalent resistance) 

refers to the resistance 

felt over the entirety of 

a circuit

• In series, the total 

resistance is simply the 

sum of each individual 

resistance
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PARALLEL 
CIRCUITS

• Resistors dispersed over 2 or more 

branches

• Does the current differ at any point 

over the circuit?

• What about the potential 

difference?



PARALLEL CIRCUITS

• In parallel, the voltage is not split 

between branches. Each branch gets 

the same total potential difference

• If there are multiple resistors sharing 

a branch, then the potential 

difference for that branch will be split 

between the resistors based on their 

resistance

• The sum of the individual potential 

differences on each branch will be 

equal to the overall voltage
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• In parallel, overall current is split 

amongst the branches in the circuit

• The division of the current over each 

branch depends on the resistance of 

each branch

• If branches have the same 

resistance, then they receive same 

current, but if their resistance differs, 

then so will their current



EQUIVALENT RESISTANCE

• Total resistance (or 

equivalent resistance) refers 

to the resistance felt over 

the entirety of a circuit

• In parallel, the total 

resistance is actually smaller 

than the smallest individual 

resistance. The total 

resistance is equal to the 

sum of the inverse 

resistance of each branch
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WHAT KIND OF CIRCUIT IS THIS?

1. What is Req

• Req = R1 + R2 + R3 + R4 = 23Ω

2. What is the voltage across R4

• V=IxR = 0.39A x 2Ω = 0.78V

3. What is the voltage across R1

• V=IxR = 0.39A x 5Ω = 1.95V

4. What current flows through each 

resistor?

• Current is constant! 0.39A for all!
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R3=10Ω

R4=2Ω

R2=6Ω

R1=5Ω



WHAT KIND OF CIRCUIT IS THIS?

1. What is R3

• R=V/I = 9V/1.5A = 6Ω

2.   What is the current through R1

• R1 and R3 are the same, so they get 

the same current (1.5A)

3.   What is the voltage through each 

branch

• Voltage is constant in parallel, 9V for 

each

4.   What is Req

• 1/Req = 1/6+1/2+1/6 | Req = 1.2Ω 10

R1=6Ω R2=2Ω

R3=?



SEE YOU NEXT CLASS!
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