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EXPERIMENT 1

To verify Kirchhoff's Laws: Kirchhoff’s Current Law, Kirchhoff's
Voltage Law



AIM : To verify the Kirchhoff's voltage law and Kirchhoff’s current
law for the given circuit.



OBJECTIVE

» To measure voltage and current in a DC circuit for each element.
» To calculate analytically V and I.

» Compare analytical and practical values.

» Verify KCL and KVL.

» To apply concepts of KCL and KVL in network theorems.




THEORY

Basic Laws of Electric Circuits

[J Nodes and Branches:

v" A branch: A branch is a single electrical element or device.
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v A node: A node can be defined as a connection point between two or more
branches.
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Kirchhoff’s Current Law

O Kirchhoff’s Current Law or KCL, states that the “total current or charge entering a
Junction or node is exactly equal to the charge leaving the node as it has no other
place to go except to leave, as no charge is lost within the node".

O In other words the algebraic sum of ALL the currents entering and leaving a node
must be equal to zero, lexiting) + l(entering) = 0.

O This idea by Kirchhoff is commonly known as the Conservation of Charge.
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Kirchhoff’s Voltage Law

4 Kirchhoff’s Voltage Law or KVL, states that “in any closed loop network, the total
voltage around the loop is equal to the sum of all the voltage drops within the same
loop” which is also equal to zero.

O In other words the algebraic sum of all voltages within the loop must be equal to
Zero.

O This idea by Kirchhoff is known as the Conservation of Energy.
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Kirchhoff’ s Rules

» Many practical resistor networks cannot be reduced to simple series-parallel
combinations (see an example below).

» Terminology:

-A junction in a circuit is a point where three or more conductors meet.

-A loop is any closed conducting path.
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Kirchhoff's Rules

O Junction Rule: The sum of the magnitudes of the currents directed into a
junction equals the sum of the magnitudes of the currents directed out of the
junction.

O Loop Rule: Around any closed circuit loop, the sum of the changes in potential
around any closed path of a circuit must be zero.



Kirchhoff's Rules

O Kirchhoff’s junction rule: The algebraic sum of the currents into any junction is
zero.

> I=0 at any junction

Already used this in

analyzing parallel

resiﬁtms:
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Kirchhoff's Rules

O Kirchhoff’s Loop Rule: The algebraic sum of the potential differences in any
loop, including those associated with emfs and those of resistive elements, must
equal zero.

> V=0 at any Loop

Already used this
i analyzing series
resistors:




Kirchhoff's Rules

1 Rules for Kirchhoff's loop rule:

v" When a resistor is traversed in the same direction as the current, the change
in potential is -IR.

v When a resistor is traversed in the direction opposite to the current, the
change in potential is +IR.

v" When an emf is traversed from —to + (the same direction it moves positive
charge), the change in potential is +emf.

v" When an emfis traversed from + to — (opposite to the direction it moves
positive charge), the change in potential is — emf.



Kirchhoff's Rules

Rules for Kirchhoff’s loop rule

Direction of traverse a —— b Direction of traversea —— b
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Kirchhoff’ s Rules

a Example 1

Find currents I, I,, and I,

1. Apply the junction rule at c.

L+1,=1

14V 3Q - .
— I I; 2. Apply the loop rule in the clockwise

— |V direction for loop abcda.

o —ANN—¢
oy 20 - 10V-2)1,-(1Q), =0

E— v 3. Apply the loop rule in the clockwise

direction for loop befch.

L5 —14V -1, +(2Q)I, =0




Kirchhoff’ s Rules

a0 Example 1 (cont’ d)

k3

T VWW——" e -1 L

__14 Vv 3Q 7
—— L |{% elov-eoL -1 =0
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b e C] © [-14 V-3, +2Q)1, =0
110V + : Substituting @ into M gives

]-—/\/\/\/\/70' 10—2I, —(I,+I1,)=0

0|10=37,+1,
Rearranging © gives

@ |14=21,-3I,




Kirchhoff’ s Rules

o Example 1 (cont’ d)

—\WWNWN— Oh=LtL

|14V 3Q ;O 10=31,+1,
, N — " @©[14=21,-3I,
10V 2Q I, Multiplying @ by 3 and adding to © gives
v 44 =111,
]-—’\/\/\/\/7 d I, =4A
L&

Using this in © gives
Finally @ gives I =gA




