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Voltage divider Rule:-

Rr=Ri*+R; I R, R,
1 1
|:£ - -
R I Vi V2
E
E ER
V,=I.R=—|R=—"01
RheR
E ER,
V,=lR=| — |[R=—22
R
v _ ER Voltage divider rule
" R

V, = Voltage across R,
E = The ( emf ) voltage across the series elements .
Rt = Thetotal resistance of the series circuits.

Example :- Using voltage divider rule , determine the voltage V., V,, V3 and
V4 for the series circuit in figure below , given that ; R; = 2KQ , R, = 5KQ ,
R;=8KQ,E=45V?

Solution :-
V,
-
| Ry R, R
—1 1]

|

- - -—

V| Vg V_4

_ RE 2%10°*45

V,
' R 15*10°
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V. RE 5*10°*45
> R 15*10°

v _ RE _8%10°*45
° R 15*10°

*103 *
v~ RIRE_THOA5_ o gy, =V, +V, =21V
R 15+ 10

To check: E-V,-V,-V;=0
E=V,+V,+V; = 45=6+15+24

45 = 45
Active Potential :-
G.LAJ‘X'\ BI%3)
V,=14V
a
Va4 isthevoltage difference between the V=6V

point aand point b
Vo=Va—Vp=14-8=6V V,=8V
Vpa=Vp—V,=8-14=-6V
Va =-Via



Va=-7V

V=10V
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R
R, E [
L -
T =
R, Ra
R;
K, g
] . v [

B Il

Example:- FindV,, Vy, V., Va, Vo and Vi, for the following diagram .

10V a b
— ]

2Q 3Q

Solution :-

YY-
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— a b
Rr=Ri+R;+R; E— ‘
10V 20 30

=2+5+3=10Q L Va 50 | Vb-Vbe
1= E 10 4a

R 10 '
E-V,-V,=0
Va=E-V,=10-(2*1) =8V
Vp=V5=(1*5) =5V =V V=0V

oo E-V,-V3-Vy=0 = Vp,=E-V,;-V3=10-2-3=5V
Vao=Va—Vp=8-5=3V
Va=Va—V,=8-0=8V
Ve =Vp—V=5-0=5V

Equivalence of actual sources:-

Voltage Current
Source Source
Open Voc=E Vo= 1
Circuit 1=0 TG
Short , _E
circuit "R =1,
V=0

Kirchoff'sCurrent Law (K.C.L.) :-

The algebraic sum of ingoing currents is equal to the out going currents
at any point .

Zlinzzlout

Or , At any point , the algebraic sum of entering and leaving current is zero .

Y-
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|1+|2+|4:|3+|5

Or i +1+14-15-15=0

[

|

Ata

lL=1+13 13+5-1=0
Or l1-1,-13=0 18-1=0
Atb ~ I=18A

-|1+|2+|3:O

Yeé-
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Example :- Find the current in each section in the cct. Shown ?

2A
Ide

d

8A
Solution :-
At nodea
3-1- Iab:O
2-1p=0=14=2A
At nodeb

la+3—1pc=0
2+3-1lpc=0= lpc=5A
At nodec
lpet4—14=0
5+4—-14=0=1H=9A
At noded
leg—8—1ge=0
9-8-1ge=0=lge=1A
At nodee
2—-3+1g=0
2-3+1=0

0=0 check.
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Example :- Find the magnitude and direction of the currents|s, I4, l¢, 17 inthe

following cct. Diagram?

Solution :-
Zlenter = leeave

|1=|7=10A

At node a ; suppose I3 is entering
l1+13—-1,=0
10+13-1,=0= 13=2A

At node b;

I, enter , Is leave, .. I, must be leaving
=15+,

12=8+1;,= 1,=12-8=4A
At nodec;

I, enter, I3 leave, . Igleave
l4=13+1g

4=2+1lg = 1g=2A

At node d;

Is and I enter , |, leave

-
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l7=15+1¢
10=8+2
10=10 Ok.

Resistersin Paralld :-

g FromK.V.L. V=V,=V,
b L FromK.C.L. =1y +1,
R R
B = V,Gy + V,G,
=V1(G1+Gy)
or =V (G +Gy)
| =VGr

From Q.L. |

Where Gr=G;+G,
1 1 1 R +R,

= +
Hence R. R, R, R.R,
o | r-RR
R+R
v
In the same minner , if we have three resistors 1 R
in parallel , then:

Yv-
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1  R,R,+R.R, + R.R,
R, R,.R,.R,

R,.R,.R,
R,.R, + R.R, + R,.R,

And, if we have N of parallel resistance, then

1 1 1 1 1
e e e —_—
R R R, R, R,
Also

PT:P1+P2+P3
VZ
I:)1:\/1|1:|12R1:€1

2
Source power P, = El; = I/R; _Er

T

Example:- For thefollowing cct. Find Ry, Pr, I, 1,?

Iy

-

[

Solution :-

&zgzgzzg sl Closlidl adl S Alla b
E
R

-YA-
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Ibrancth:E:ZA
R 8
R =I7R =(8)'(2)=128W

or Pr=E.l+=16* 8 = 128W
or Pr=P;+P,+P;+ P4
=(2)°*8+(2)°*8+(2)**8+(2)°*8

=32+32+32+32=128WN

Example :- For the parallel network in fig. below , find :-
a) Rg,b)E,C) |T,|2,d) Pz,glventhatRT=4Q‘?
Iy

-

4A I
10€) 2002 DR_J
]:'77
Solution :-
a)
1 1. 1.1
R R R R
1 1 1 1
_—= — 4+ —
4 10 20 R,
0.25=0.1+ 0.05+i
R,
1
0.25-0.1-0.05=—
R,
1
0.1 =—:>R3———1OQ
R,

b) E=V;=11R;=4*10=40V

-ya-



V2
or PZZEZ ,or P, =1,Vs,

Current division Rule:-

v R
R+R

In the same miner

R
R+R,

|, =1
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Example :- For thefollowing circut. , find V , I, and |,?

Solution :-

R o RR _100101_ 10 _ o000,
R+R, 100+0.1 100.1

V=1.Rr=5*0.0999 = 0.4995 V

Iy

-V 0.004995A
00

I, =~ _ 4.995A
0.1

Tocheck [|=1+1,
5=0.004995 + 4.995

5=5 Ok.
Example :- Determine the resistance R1 in the figure below?

Ri |, 221mA

e

27mA

R2 -7Q

Solution :-

| = h_+|2

€Y -
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or lLb=1-1,=27-21=6mMA
Vo=LR,=6*103%* 7=42mV
Vi=V,=42mV

R1=£=42*10_3=
l, 21*10°°
or
. =| RZ 321*10*3:m
" R+R R+7
R =20Q

R



