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Kirchoff’s Current Law

* Definition: At any junction, the total
current entering = total current

leaving
11

* Equation form: Y. I;,, =Y. 1,,;
13 12

* Basis: Conservation of charge

11+12=13




Kirchoft’s Voltage Law

* Definition: The sum of all voltages around any -3.59v -1.41v

closed loop in a circuit is zero. SV 1.41v
R1 R2
\ 560 ! 220 Ov
.

* Equation form: ),V =0 = ——
+5v /
* Meaning: Energy is conserved—voltage rises \84 l G !

1 -

(sources) are balanced by voltage drops 5V
(loads).

5v—3.59v—-141v = Qv

* Rule of thumb: When you go around a loop,
add rises as positive, drops as negative.




Let's Solve this together

* We can would out the current and voltage
drop across every part of this

R'I R3
W o M——
4 Q 10

* Our first step is to split our circuit into

loops —t i
P B, — 28V 20< R, 7V _— B,
— -

* We usually put the direction for our loops
based on the sources in it O




Let's Solve this together

* Each of these loops has their own current, so we
can assign a current to each loop:

* L4 has I inthe loop

* L, has I, in the loop R, > ‘ R;
VWA O VW——
* We can draw on our circuit the current flows 4Q 1Q
* We know where both loops interact, we must add B,— 28V[ | <2 R, ¥ [, ) 7V—B,
the current according to KCL 2
. v
* This means: 5
< >

* R4 has I; going through it
* R; has I, going through it
* R, has I; + I, going through it = =Current [

—p = Current [,




Let's Solve this together

* Based on Kirchoff’s Voltage Law we know
that the voltage drop across all the

) R, R
> ——
components in a loop must equal the A - v
voltage we put in 40 10
B2 v< } R f > 7V_— B
* We also know that V = IR — 28V 1, V2 ’ L, T
\/
* Therefore, we can make an equation for - - >

the voltage drop across both loops
—> = Current [

—p = Current [,




Let's Solve this together

* For Loop L1:

* We have a 28v source, and 2 resistors in the R R

loop N:f‘ > e
4Q 1Q
* So we can write this for the loop:
B 23\!@2 R, @ 7V_—B,
* 2 Voource = 2 Vdrop
v

* By =LR + (1 + )R, < ” >
* 28 =41 +2(1; + I,) — =Current I

—p = Current [,




Let's Solve this together

* For Loop L2:

* We have a 7v source, and 2 resistors in the R R

loop N:f‘ > e
4Q 1Q
* So we can write this for the loop:
B 23\!@2 R, @ 7V_—B,
* 2 Voource = 2 Vdrop
v

* B, = LRz + (I1 + I)R; < ” >
c7=1L+2(; + ) — = Current I;

—p = Current [,




Let's Solve this together

¢ Ll: 28 = 4‘11 + 2(11 + 12)

R R
L > G ————
*Ly:7=11,+2(; +1 VW o VWW—
217 = 1l + 201y + 1) W W

* This leaves us two simultaneous equations B, —_ 28V [, %2 R, I, V. —B,

meaning we can then work out I; and I, i

\/

* You can solve these how you like but for h g

this example I'm using substitution —— — Current I,

—p = Current [,




Let's Solve this together

* We start by rearranging L to give us one of
the current values (either I; or I,)

R R
! > e
° . — M O W—
L1:28 =41, + 2(1; + 1) i A
* We can expand out our brackets and then B. — 28V 2 R ., Y7V=-8B
combine like terms T Iy ’ 2 T
\4
'L1:28:411+211+212 - O -
* L{:28 =61 + 21, — = Current I;

—p = Current [,




Let's Solve this together

¢ Ll: 28 = 611 + 212

> ——
* Let's make this all equal to I;: W o WW——
40 10
° L1:28 — 21, = 6l B,==. 23‘4’@2 R, @ 7"#»"%82
L .28=2l _ v
Lq: = L - o .

—> = Current [;

* We can now plug this into L, 1
—p = Current [,




Let's Solve this together

28—-21
® Ll: 6 2 = 11

R, N R
¢ Lz: 7 = 112 + 2(11 —+ 12) VWA O VVY——

40 10
* First let's expand the brackets againand g — ,gy 2 R LN v=e

collect like terms — I 2 2 m—
v

°L2:7=112+211+212 < ot >
.L2:7=211_|_312 —> = Current [;

—p = Current [,




Let's Solve this together

. .28=2D _
Li: = I
e L,:7 =3I, + 2I, Ny —R
WA o VWWA—

* Let's plugitin tH %

_ B 23v< }2 R, f > 7V_— B,
° Lz: T 312 -+ 2(28 6212) - 11 IZ —

\/
* Then let's expand the brackets = o .
56—41,

°L2:7:312+

—> = Current [;

—p = Current [,




Let's Solve this together

o Ly:7 =3I, + 220
Let’s get [, by itself by rearranging the equation By > i
o —
2 M O AN
4 Q) 10
* 42 = 18I, + 56 — 41,
B, — 28V ; <2 R, & [, ) TV —B,
* -14 = 141, T T
v
° 12 = —1A < U >
* Having a negative current is fine, it just means its —> = Current I;

flowing the opposite way
—p = Current [,




Let's Solve this together

° 12 — _1A
* We can plug this value back into the other R, > & —
equation we have W VW—
4 Q 1Q
28-2(-1) _ = —
s ——=1 B 23\!@2 R, @ W =8,
30 v
® —-— I
6 1 < = >
[, =5A —> = Current I;

—p = Current [,
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