Chapter 3

Voltage and current laws




VOLTAGE AND CURRENT DIVISION

Voltage divider rule (VDR) for resistors in series

Ri
— v
Ri+Ry+---+ Ry

Uk

Current divider rule (CDR) : only for two parallel
resistors




Using VDR find Vx

R;, =950
Vy 10(2) _ 20 oy
2+3+5 10

Question :findil, i2, v3
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EXAMPLE Using the voltage divider rule, determine the wvolt-

ages Vp and F; of Fig.

REE _ (40)24V) _

v, = : — =16V
"R+ R 40+20
R.E 2 ()24
V= A = (25)(24 V) =8V
R, + R, 40+ 21
EXAMPLE _
For the network of Fig.
a. Calculate V.
b. Determine V.
Solutions:
a. Voltage divider rule:
_RE__(@aov)
Vab Ry 20+30+50 T2
b. Voltage divider rule:
_ B+ RIE _ BQ+50)10V) _ o

V.=V, + V.
BOTR TR Ry 10 Q)

or Vo=V, FVp =E—Vup=10V-2V=8V

c. V. = ground potential = 0 V
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EXAMPLE Design the voltage divider of Fig. such that

Solution: The total resistance is defined by

Ry = £ — M = 5k}
I  4mA
Smce Vg = 4Vg,,
Rl = 4}"?.1
Thus F‘-T = Rl + F‘-I = 4R1 + Rz = 5R1
and SR, = 5 k()
R, = 1kQ

and R]_ = 4R3 = 4 ]"IE]

Vr

1

= 4]:"}:,:2.

4mA

= 20V




EXAMPLE
a. Determine V; using Kirchhoff’s voltage law.

b. Determine [
C. Flﬂd Rl Ei.lld Rg-

Solutions:
a. Kirchhoft’s voltage law (clockwise direction):

_E+F3+F1+F1:ﬂ
or E=VN+V+ ¥V
and Vo,=E—V,—V,=54V—18V—15V =21V
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v 18V
c.R1=Il= =6 ()
Vs 15V
= — = — = &
: 7 1A 50

V=15V
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EXAMPLE

+ F —
Determine [ and the voltage across the 7-() resistor 40} 70
AMW——wW
[T '
125V
_|_
Solution: The network is redrawn in Fig. 522 20 ‘J_—_.—
Rr=(2)40)+70=15( 40
E 375V _ L Wy
= = = 25A - 2
Ry 150
Vo =IR=(25A)7() =175V
41 410 410 4101
MW—W— MAV—Wy
_ 1] F"
— 125V + +
T §?ﬂ£—ﬁ- ?-_3?.5?
=50V




EXAMPLE  Find ¥V and ¥V for the network

Solution: For path 1, starting at point @ in a clockwise direction:

425V -7, +15V =0

and V=40V

For path 2, starting at point a 1n a clockwise direction:
—FH—20V=0

and V= =20V
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EXAMPLE

Find the total resistance

Calculate the source current I

Determine the voltages ¥, 5, and ;.

Calculate the power dissipated by R;, R,, and R;.

Determine the power delivered by the source, and compare it to the
sum of the power levels of part (d).

L - L

Solutions:
b =2 =20V _s354
R 80
c. Vi =IR=025A)020)=5V
Vs=1IR, = (25A)1 Q) =25V
V;=1IR; = (25A)5() =125V

d P,=mIL=(GVN25A)=125W
I3R, = (25A)Y(1 Q) = 625W
P;=VilR; = (125 V)5 = 31.25W

e. Py =EI=(20V)(25A) =50 W
Pdel = Pl + P} + P5
SOW=125W+625W + 3125W
50W = 50W (checks)
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