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• Kirchhoff’s Current Law  (KCL)

• Kirchhoff’s Voltage Law  (KVL)

Kirchhoff’s Voltage Law  (KVL)

Σ V = 0
-- at any closed loop

-- conservation of energy

Kirchhoff’s Current Law  (KCL)

-- at any nodes

-- conservation of charge
Σ I = 0 ∑ ∑= outin IIOR
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i1 + i2 = i3 + i4

Case I

in out

i1 + i2 + (-1)i3 + (-1)i4 = 0

Case II

Case III

(-1)i1 + (-1)i2 + i3 + i4 = 0

i1
i2

i4
i3

Σ I = 0

∑ ∑= outin II

Kirchhoff’s Current Law  (KCL)
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Ex. 
i1

i2
i4

i3

i1 + i2 + i3 + i4 =   ?

in out

∑ ∑= outin II

i1 + i2 + i3 + i4 =   0

(+3) + (+2) + (-4) + (-1) =   0

(-3) + (-2) + (+4) + (+1) =   0
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V2

Kirchhoff’s Voltage Law  (KVL)
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+-

∑ = 0V

021 =+VV

V1 = (+ve or -ve) ?
V2 = (+ve or -ve) ?

∑ = 0V

0)1( 21 =+− VV

V1 = (+ve or -ve) ?
V2 = (+ve or -ve) ?
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+

+

-

V1 RL
+- V2

+

-

+

-
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Ex. 
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24 = 8 I1

I1= 3

+[ - (0 - 24)] + [-(I1)(6)] + (-I1)(2) = 0

24 = 8 I1

I1= 3
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Voltage Divider Circuit 
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Using KVL

Useful Equations
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Using KCL
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-
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Voltage Divider Circuit 

+-

R1

R2 VoutVin inout V
RR

RV
21

2
+

=

Using KVL
+

-

+-

R1

R2 Vout
Vin

+ V1 -

+

-

I

∑ = 0V

𝑉𝑉𝑖𝑖𝑖𝑖 − 𝑉𝑉1 − 𝑉𝑉𝑜𝑜𝑜𝑜𝑜𝑜 = 0

𝑉𝑉𝑜𝑜𝑜𝑜𝑜𝑜 = 𝑉𝑉𝑖𝑖𝑖𝑖 − 𝑉𝑉1

R1

+ V1 -

I
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R1

+ V1 -

I
11 RIV ⋅=

1RIVV inout ⋅−=
+-
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R2 Vout
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+ V1 -
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I

∑ = 0V

𝑉𝑉𝑖𝑖𝑖𝑖 − 𝑉𝑉1 − 𝑉𝑉𝑜𝑜𝑜𝑜𝑜𝑜 = 0

𝑉𝑉𝑜𝑜𝑜𝑜𝑜𝑜 = 𝑉𝑉𝑖𝑖𝑖𝑖 − 𝑉𝑉1
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Voltage Divider Circuit 

+-

R1

R2 VoutVin inout V
RR

RV
21

2
+

=

Using KVL
+

-

+-

R1

R2 Vout
Vin

+ V1 -

+

-

I

∑ = 0V

𝑉𝑉𝑖𝑖𝑖𝑖 − 𝑉𝑉1 − 𝑉𝑉𝑜𝑜𝑜𝑜𝑜𝑜 = 0

𝑉𝑉𝑜𝑜𝑜𝑜𝑜𝑜 = 𝑉𝑉𝑖𝑖𝑖𝑖 − 𝑉𝑉1
𝑉𝑉𝑜𝑜𝑜𝑜𝑜𝑜 = 𝑉𝑉𝑖𝑖𝑖𝑖 − 𝐼𝐼 � 𝑅𝑅1

𝑉𝑉𝑜𝑜𝑜𝑜𝑜𝑜 = 𝑉𝑉𝑖𝑖𝑖𝑖 −
𝑉𝑉𝑖𝑖𝑖𝑖

𝑅𝑅1 + 𝑅𝑅2
� 𝑅𝑅1

𝑉𝑉𝑜𝑜𝑜𝑜𝑜𝑜 =
𝑅𝑅2

𝑅𝑅1 + 𝑅𝑅2
� 𝑉𝑉𝑖𝑖𝑖𝑖
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Current Divider Circuit
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Using KCL

R1 R2
Iout
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0=∑ I

( ) ( ) ( ) 01 =−+−+ outin III
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Current Divider Circuit
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