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AC circuit with pure resistance:

A circuit without inductance and capacitance is called pure resistance
circuit as shown in figure.

By applying Ohm's law:

Vg Vpsinet V, .
[p=—=———=—7sinwt =1 _sin wt
R R R R "

where 1,=V,JR

Transposing, V,=LR

m

Note that current and voltage as in phase:

Example-21: For the circuit shown in figure find the value of ig , if
v(t)=60sinwt.



60V 4---
le§R=5.Q 12Ar

Solution:

. v _60sin(wt) 12sin(wf) A
lﬁ_ﬁ—T— sm(a))
AC circuit with Purely Inductive Load:

Consider a purely inductive circuit with an inductor connected to an AC
generator, as shown in Figure.

+ di
Lv =L dlf
di, d _
v, = LE = LEU'“ sin wt) = wLl, cos wt = Vy, cos wt

Utilizing the trigonometric identity [ coswt = sin(wt +90") you can

write this as:

v, = V, sin(wr + 90°)



Voltage and current waveforms are shown in Figure (a), and phasors in

Figure(b). As you can see, for a purely inductive circuit, current lags

voltage by 90°
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This ratio is defined as inductive reactance and is given the symbol XL.

Since the ratio of volts to amps is ohms, reactance has units of ohms.

V
X, = T (})

Combining Equations above yields:

X,=wL ()
Where @ is radians per second w = 2nf

Example-22: The voltage acrossa 02H  inductance is
v, = 100 sin(400¢ - 70°) V. Determine i; and sketch it
Solution:
® =400 rad/s therefore x; = wL =400 x 0.2 = 8012



v, 100
=—=—=1254
. XL 80 :
The current lags the voltage by 90° therefore:

i, = 1.25sin(400t — 20°) A as indicated in figure below

vy, = 100 sin (400¢ + 70°)V

Vv, =707VZ£70°

70°

200 4
1, =0.884 AZ—20° 90° ip = 1.25 sin (400t — 20°)A

AC circuit with Purely Capacitive Load:

In the purely capacitive case, both resistance R and inductance L are
zero. The circuit diagram is shown in Figure
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ic=C—= C%(Vm sin wf) = wCV,, cos wt = I, cos wt

Using the appropriate trigonometric identity, this can be written as:



ic = I, sin(wt + 90°)

Where I, = oCV, = Z—m

C

X, is called the capacitance reactance

Example-23: The voltage across a 10-mF capacitance is vc = 100sin(ot -
40°) V and f = 1000 Hz. Determine ic and sketch its waveform.

Solution:

w = 2xf = 2x(1000 Hz) = 6283 rad/s
1 1

X = 15920
oC  (6283)(10 X 1079)
ot MOV, eoni
X, 15920

Since current leads voltage by 90°, ic = 6.28 sin(6283¢ - 50°) A as

indicated in Figure below.
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Impedance:

The opposition that a circuit element presents to current in the phasor

domain is defined as its impedance.

Z = % (ohms)

For resistor:
For inductance:

For capacitance:



