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Example 1: In the following circuit, calculate the current in each
element of the circuit using Kirchhoff's Law
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Sol:
In the first loop 14:

6=2x11+5x (I +1,)
In the second loop I:

2=4x 1, +5x (I +1y)
Solving the two equations

30 =35 x 1y + 25 xl,
-14=-35x1,-63 x|,

16=0-381,

L, =——= —0421A4
27 _38

Sub. The value of I, in the second equation we get:
2 =5x1;-9x%x0.421

5.789
L=—F—=1164

So the current flow in Rgc Is:
|3 = |1 + |2

=1.16 + (-0.421) =0.739 A
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Example 2: In the following circuit find the value of voltage drop
through the resistance R

R, R,
oM —

100 Q 220 Q
Vs
100V
680Q
- o— W,
R;

Sol:
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R
V;zs = Vs(?x)

;
RT=R|+R:+R3

R; =100Q + 22002 + 680Q2 = 1 KQ

6
Vs = 100+

(Kirchhoff's Current Law (KCL)) JLill i g S ¢ il
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Example 3: Find the value I3 and 14 using Kirchhoff's Current Law
(KCL).

Sol:
At node (a)

132114‘12
I;=2A+3A=5A

At node (b)

I4=I3+15

I,=5A+1A=6A
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Sol: at node (a)

=1+,

SA=1,+4A

I, =1A

At node (b)

I3+ 1, =I5

Since |4 is not divide so its equal to I3
I;=1,=1A

So that for I,=1,

14=1,=4A

ls= 13+ 1,= 1A + 4A= 5A
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(Current Divider Rule(CDR) ) kil 4ija3 ¢ 4i
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_ Rl RZ
" R +R,
RT

I=-"1
R

LR Ry IR AR

|2 :*-‘.-.‘g UJS‘ M‘ i g
R]

J,=—— 1
: R, +R,

Example 5: find the value of the current I, in the following circuit using
(CDR):

[=6A — I]J« 12~L
4kQ § 8KQ)

Sol:
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R, _ (4kQ)(64)

I, =—"1 =
R +R,  4kQ+8kQ
I, _2 o4
12

Example 6: Find the value of the current I in the circuit bellow.

[=42mA

o

3 240 2403

Ly
60

Sol:

R =06Q //24Q /] 24Q
= 06Q // 12Q

_6x12 72
6+12 18

_(4Q) (42x107° A)

Il =_17b Ii 60, =28mA
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Example 7: from the circuit in the following figure find the value of the current
and voltage in each resistance.

N ._
1 Ry | vl Vi
, R,20.5Q
1OV wepem R2§4Q..R3§ 4Q

Rs;< 1.5

Q

Sol: by simplification the circuit we get

R,=R,=4Q
L, —>
Ry = Ry//R; = 4QU/4Q _%\M
Ry=2Q I 4€) \LIB \L I
Re= Re+Rs=0.5+1.5 = Rg % 20 R(_EZQ

Rc=2 0

The resistance Rgand Rc are in parallel

=18

] R 2Q
. . Ryyc __.ﬁ?:_z_

The total resistance is

Ry = Ra+ Rpc
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Ry=4Q+1Q=5Q > [ =——=—=2A

We can found currents in the circuit I, lg, Ic

IA:IS: 2A

Since Rg ,R¢ are equals, so the current will be divided between them
I, B 2A _
2 2

By return to the original shape of the circuit, we can found the current following
through the resistance R,, R

1A

I 1A
IR ZIR =_£ :-—2-:05A

=
L
leg [ s

R, S 4Q R3S 40

The voltages V, Vg, V¢ can be found as:
Va=I1,Ry=(2A4) (4Q) =8V
Ve=IzRg = (14) (2Q) =2V
Ve=I1cRe=(1A) (2Q) =2V

By using KVL to prove the solution
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> V=0

v
E-V,-Vg=0
10-8-2=0

10-10=0
0=0

Example 8: In the following circuit find the two currents Isand Is and the voltage

RlﬂkQ R= 12kQ

AW
lTIS |
R,=8kQ R4=24k§2§ 72V
Is 5
_AMWA
R=12kQ  R=12kQ R=6kQ)

Sol:

The resistances R;, R, and R5 are connected in series and its equivalent 24
KQ. The resistance Rg and Ry are connected in series and their equivalent is 9 KQ.

So the circuit can be drawn as
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12k
_ AV

T+
Suxe 0o V9K $9K0
R .

12kQ) ¢—— 24kQ // 24kQ
24kQ) 4———12kQ + 12kQ

4.5k «— 9kQ// 9kQ

The voltage of the 24 kQ resistance equal to 72V in parallel with the voltage
source

s>
A
»TIZRQ
I +
g 24k _:-_?2\»’ \ §4.5k§2 .
V
< - oo o= ——=3mA
S YT R
To calculate the value of V; we use Voltage Divided Rule
T2V4.5k0 324V
V. = ( X ) _ =19.6V

7

CASKQ+12kQ 16.5

To find the current Ig

(
I(, = Bﬂ:dlf—;ﬁ;—;;ﬂ
4.5k0

To calculate the current Is we use Kirchhoff's VVoltage Law(KVL)
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'G_IS I(]% IS = 15 +I|f|

TI =3mA 4+ 4.35mA = 7.35mA

E?cample 219, 4 circuit consists of two parallel resistors, having resistance of 20 Qand SOQ
respectively, connected in series with 15 Q. [f current through 15 Qresistor is 3 4, find (i) the current
rhra.-.;gh 20 Q and 30 Q resistors (ii} the voltage across the whole circuit and (1) total power.

[, 20Q

15Q
MWW

[=3A
b 9

-~

v >
Fig. 2.25
Solution. Fig. 2.25 shows the circuit amrangement,

(1) The total current of 3A will divide between 20 Q and 30 © as under
Current through 20 €,

el 3 — N
f] J'<20+3'[] 8
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20

Current through30Q),  J, = 3x—"=m=1.2A
urrent throug , A X %1 75
UV 20-x 30
T ~ o = ZQ
(if) For parallel circuit, R, 20530, 2Q
“Total circuit resistance = 15+12=2710

. Supply voltage, V=3x27=81V
(ii) Total power . = VI[=81x3 = 243 ﬁatts '

Q1: find the value of different voltages that can be obtained from a 12-V battery
(Vag , Vee » Vep ,Vac,Vap) With the help of voltage divider circuit shown below

Ans.[6V,45V,15V, 105V, 12 V]
Q2: Find the value of I; and I using KCL

a 4

1 — —>
+ 6 I, =30A I =0

‘b <b
4 l::ll =12A ::

wyvw
~
o
fl
~2

<
L =10A l:

Ans.[8 A, 18 A]
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