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VH = !ﬁ

Example 1: A RL series ac circuit has a current of 1 A peak with R =50 Q and X.=
50 Q. Calculate Vr, Vi, VT, and 6. Draw the phasor diagram of Vr and I.

R =500

I = 1A peak

V,@ x,_=5on§ v,

Sol:
Ve = IR = 1(50) = 50 V peak
V. = IX. = 1(50) = 50V peak

Ve = VVL + V3
= V507 + 507 = V2500 + 2500 = V5000 = 70.7 V peak

V 50
0 =tan?! (V—L> = tan™! (%) =tan"1(1) = 45°
R
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45°

Example 2: If a 50 Q R and a 70 Q X, are in series with 120V applied, find the
following:
Z,0,1, Vg and V.. What is the phase angle of V|, Vrand Vr with respect to 1?

Sol:
Z=VRI+ X2
= V507 + 70° = V2500 + 4900 = V7400 = 86 Q)
— -1 (XL
0 =tan (R)
70

= tan™! (5) =tan"1(1.4) = 54.5°
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Ve = IR = 1.40(50) = 70.0 V
Vo =1IX, = 1.40(70) = 980V

Vy = \/ 2R+ Vi
= V(70.0) + (98.0)° = V14504 ~ 120V

Vv, = 120V v, = 98V

fur

Ve =10V
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(a) Circuit (b) Phasor diagram
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I
tan § = — 3=
I
8 = tan~1(Z
I {¢) Current-phasor triangle

Example 3: A RL parallel ac circuit has 100-Vpeak applied across R=200 and
X.=20 Q Find IR, I, I, and6.Draw the phasor.

Sol:

= V5§ + 5§ = V50 = 7.07 A peak Ir
—I
0=t -1 (—)
an I

=tan™! <?) = tan"1(—-1) = —45°
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Example 4. A RC series ac circuit has a current of 1 A peak with R =50 Q and
Xc=120Q. Calculate Vg, V¢, V1 and 6. Draw the phasor diagram of V¢ and I.

Sol:

Ve = IR = 1(50) = 50 V peak
vc = IX¢ = 1(120) = 120 V peak
=VVL+ Vi
= \/50 120

= V2500 + 14400 = V16900 = 130 V peak

V.-
o ()

= tan-1 (_ _].5%)) = tan™' (=2.4) = —67.4°

> /
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{a) Circuit {b) Phasor diagram

tan @ = -~

{c) Current-triangle phasor
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Example 5: A 15 resistor and a capacitor of 20 ( capacitive reactance are placed
in parallel across a120-V ac line. Calculate Ig, Ic, I+, 8, and Z. Draw the phasor
diagram.

Sol:
_ Vr _ 120
Ir = R =15 8A Ans.
= Vr _ 120 _
Ic = Xe. 30 6A Ans.
IT = \/IR + IC
=V8&+6 =VI00=10A Ans.
Ic
= -1 =
@ = tan A
= tan"ng = tan~1 0.75 = 36.9° Ans. Iy
v 10A
= X
Zr = I. 36.9°
120 T
=2 =120 Ans. 120V
10 (b) Phasor diagram
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