EE1102H — Electric Circuits



Determine R and L of the following circuit
when i(t)=i, (t) = 12.5(1- e A and v, (t) = 100 et V

after the switch is closed at time t = 0.
t=0

R
ﬂ)’ +
v, @ v (1)

100 V )

Soln: After the switch is closed at time t = 0, R i(t) = 100 — v, (t)

=R x 12.5(1- e4%) =100 — 100 e40t=100 (1- e0)
— R =100/12.5 =8 Ohm

But, time constant L/R = 1/40 => L =8/40=0.2 H



Energy stored in an inductor in DC circuits

E, =% Li?

Energy stored i an inductor
. dlL . . . 1 %)
valLdt = .[LELL dt = LflL di; =5LLL
Energy stored in a capacitor in DC circuits
Ec =% Cv/?

Energy stored in a capacitor

_ dv, 1,
fvclcdt=fchEdt=Cfvcdvc =ECvC

































AC Circults



Why not only ac?

Storage, transmission loss, waste of power

Why not only dc?

Generation, dc/ac/dc conversion

Hybrid systems using ac+dc

Projector, audio system

 Why RMS of ac?

Average captures no information

Peak captures limited information



RMS current and voltage
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C o
| " Find i(t) if v(t) = 15 cosw,t V
It)
| E o R=15Q:C=R800uF:L=02H
v(t) 1 J
) ® =30rad /s
R v, (1)
» Then Z,=150 In phasors: V=150
| Then, I = V/Z
Z.=——=-j25Q = 15 £0 /152 /~45
~ja%(’ |
7, =jo.L=jl00 o [f w)=15cos@ v
- Lo T
=15- 715 o Then i(1)=—=cos(® i+—)A
Z=15-j15Q0 (1) 7 (@, 41



-ind Ig, 1, I and lgas functions of V..

Draw phasor diagram of the circuit.

Determine Vg and 1, (t).

I, [ 1& IV
] () N é}.zmu . :+ ,

i(1) = 30 cos 500 l e

.




(S unit is Mho,

vV =19 _ay
o ] fa =3k, inverse of Ohm)
}-’ — = — ’S ,{ — I,
. f(f)ﬂL f L j §
e =j0,C=j45 [ = J4V,
I - 10
‘___________ V= |5/ (3+)3) =30/ (3+JB):EL _ (%)
l\"_1. i IL:'j Vs:%ﬁ_(gﬂ'/Ll-)
[. = j4V. i _ -
| In time domain:
| 0 o
V() = —=c0s(5000¢f ——)
BN /) 4
* () _ it
(Phasor Diagram) ij(t)= 5 cos(5000¢ - . )

END



