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Exp #4 KIRCHHOFF'S LAWS

Purpose ; ey
To verify Kirchhoff’s voltage law (KVL) and Kirchhoff’s s (KCL) Js¥) s S 588 (5383
current law (KCL) by comparing voltages obtained from a OGS Y Al Badaall il 5all 8 (KVL)
real circuit to those predicted by Kirchhoff’s Laws. i
Apparatus —l 52Y)
2 Power Supply, 3 resistors, an ammeter, An b el AL 5eS Gla sliaT ¢ L (p ytae
breadboard, connectors Jya g8 Bl ¢« Jpa 5
Circuits C I; B I A

R3 F;;’ ;f’:" R2 R1
I v2 I vi
D
Theory EFigl F

The two basic laws of electricity that are most useful in analyzing circuits are
Kirchhoff’s laws for current and voltage.

21 in — 21 out
Kirchhoff ’s Current Law (The Junction Rule) states that at any junction (node) of a
circuit, the algebraic sum of all the currents is zero (sum of the currents entering the
junction equals the sum of the currents leaving the junction). In other words, electric
charge is conserved.

XV, = XRI
Kirchhoff ’s Voltage Law (The Loop Rule) states that around any closed loop or path
in a circuit, the algebraic sum of all electric potential differences is equal to zero. To
calculate magnitudes of current and voltage in a circuit like Fig. 1, you will need to
write three equations, making use of both the loop and junction rules. This results in
three equations with three unknowns. For this experiment, you will measure V; and
R; , then solve for the three currents, I; .

Equations

Dl = Xl oo, equation (1) Ve =XYRI......... equation (2)



symbol meaning unit

%4 Power source’s voltage difference %
il Sl gl

Iin The current entering junction point 1
& il adail Jala Ll

Lout The current exit from the junction point 1

R Electrical resistance Q

gl el o il

Procedure

Part I: Assume the direction of the current and apply KCL. Find the nodes (JUNCTIONS)
and write the current equation (the selected point is (B))

Zlin = Zlout

I; B I
11+12=13 |:> [11+12—13=0 M 1,*

Part II: Apply KVL. Divide the circuit in close loops and write the voltage equations

[ v, =20V, V,=12, R, =1000Q, R,=680Q, R;=470Q ]
Loopl [ ABEFA] Loop2 [ BCDEB] experimental | theoretical
B I A c , B I -
I3 I3 [2 =
R2 R1 R3 R2
== - I, =
| V2 vi v2
E F D £
Apply KVL Apply KVL
2V = 2RI SV, = ERI
V2tV = Rl + Ry 1V, = +Raly + Ryl,
—12+20 = =680, + 10001y 47 _ 4707° 1 egol,
[100011 — 6801 +0l; =8 0l, + 6801, + 4701 = 12 ]

Rewrite the equations in the general form
ax + by + cz = d | useCramer’s Rule for a 3x3 System or the calculator

L+L—1,=0 to find the currents value -

1 1 1 0 Using calculator
100011 N 68012 " 013 =9 1000 —-680 0 8 Mood-equation5-
0, + 6801, + 47015 = 12 0 680 470 12 | | choose2
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