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Introduction to Alternating
Currents and Voltages

1. Determine the rms value of the sawtooth waveform shown below.
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Fig. 4.1

Solution: From the figure shown, the period is 7.
The equation for the figure is

o(t) = ﬂ,0<t<T
T

rms value V,,, =
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4.2 Network Analysis

100 70 10
=3 X5 =7 =577V
\]T 33
2. Find the rms values of

(i) v(r) =25 cos wt+ 15 sin ot and
(if) i(r) =100 sin wt — 10 cos 2 wt

Solution:
(i) rms value of v(t) = 25 cos wt + 15 sin wt is

V. .= (25 + asy’ =20.62V
rms 2 2
(i) rms value of i(f) = 100 sin @t — 10 cos 2 wt is
2 2

I = (100) N 10)

2 2
= 10000 100 _ 7y g6 v

2 2

3. Determine the rms value of a half-wave rectified sinusoidal voltage of peak
value, V,, = 10 V peak.

Solution: The wave of half-wave rectified sinewave is shown in the figure.
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Fig. 4.2
The equation for the waveform is
v =10 sin ot forO<wt<m
=0 forr< wt<2rm

the period is 27
rms value of the waveform is

T 2
. (10sinwt)“d(wt)
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Introduction to Alternating Currents and Voltages 4.3

4. A sawtooth voltage wave increases linearly from 0 to 200 V in the interval
from O to 2 seconds. At ¢, = 2 sec, its value drops to zero suddenly. The
wave repeats this patterns. Find the rms value of the voltage wave.

Solution: The waveform representation for the above problem is shown in
the figure.

0 2 sec 4 sec 6 sec t sec

Fig. 4.3

The equation for the waveform is
o(t) =100t O0<t<2sec

Vims = 1/%.[;020) dt
- /%Jj(lOOt)z dt
10* (g]z
0
V.= ,/4X3104 = 115.47 volts.

5. Find the average value of signal shown in the figure.

o(t)

100V -r\ m
45° T 2r 3r ot

Fig.4.4

Solution: The equation for the signal is
v =100 sin wt for%<a)t<7r

=0 otherwise
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4.4 Network Analysis

1 T
Vo= — 100 sin wt d(wt)
2w Jr/4

100
=5, (—cos w04

Vv, = ~100 =|_ _L = 1707 =27.16 volts.
21 V2 21

6. Determine Y, of the waveform shown in figure.

Fig. 4.5

Solution: The equation for the given waveform is

y=Y, (gt—lj 0<t<T
T

T
Effective value or rms value of the waveform y,, . = flj y* dt
T Jo

T \372

4

2

YVrms = ym(_+1_2j
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Introduction to Alternating Currents and Voltages 4.5
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7. Determine k in the waveform shown below. Where k is some fraction of
the period T such that the effective value is 2.

"""""""" N [

0 kT T T+KT
Fig. 4.6

Solution: The equation for the above waveform is

v(t)=ﬂt forO <t <kT
kT

=0 forkT<t<T

[1c7,
V. .= .— 1) dt
rms Tfov()
2
1 (k7 ( =10
SONEE
TJo \ kT
1 (<7 100
= ,[— t)dt
\/TJO szz()

~ l{ 100 T3k3:|

Effective value

T| k1> 3

3

k=0.12
8. Find the rms value of the function shown in the figure described as follows.
0<1<0.1; y=20(1-¢1%

0.1<1<0.2; y=20e 0-0.1)
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4.6 Network Analysis

¥(t)

20

0.1 0.2 0.3 0.4 0.1
t (seconds)

Fig. 4.7

Solution: The rms value of the waveform

_ L2
Yrms = TJ.Oy (t)dt

_ L

102

0.1 0.2
- \/é jo 400(1 —2¢7%% 4 720 g1 + jo 1 4007100 -0 gy

01 2 0
Jo [20(1 - 71997 dt+,[01 [206—50(t—0.1)]2dt:|

= \/ZOOO[t +0‘026*1001 —0.005 e*200[ 8.1

+[-0.01¢7 00D 53

Vo = 190

Yo = 13.78

9. Determine the average and rms values of the waveform shown in the
figure, where in the first interval v = 20 ¢ 2",

0.05 0.1 0.15 t (seconds)

Solution: Average value
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Introduction to Alternating Currents and Voltages 4.7

1 005
T 0.05

_ 20 |:€—200t JO'OS
0.05 x (-200) 0

200 - =2
12
1 T
rms |:?-[0 Uzdl‘i|

0.05 1/2
= Lj 40067400 gy
0.05 0

Vs = 4.47

20¢72% gy

S
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Objective-type Questions

. The rms value of the dc value V =4 Voltage is

(a) 2 (b) 4
© 22 d 2

. The effective value of a, cos @t + b, sin wt is

a, +b
(a) % (b) a, +b,

2 2 2 2
[ a ., |b
o o

. In waveforms with half-wave symmetry, the average value is

(a) infinite (b) constant
(¢) maximum (d) zero

. What is the average power in pure resistance of 10 Q which carries a

current i(f) = 14.14 cos @t amp?

(a) 1000 W (b) 14.14 W
(c) I0W (d) 100 W
. The average value of the half-wave rectified sinewave having maximum
value of 10 V is
(a) zero (b) 3.18
(c) 0.318 (d) 0.0318
. The effective value of the half-wave rectified sinewave having peak value
of 20 V is
(a) 20 (b) 0.318
(c) 10 @ 5V
. The effective value of the function v = 50 + 30 sin @t is
(a) 54.3 (b) 50
(c) 30 (d) 80
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4.8 Network Analysis

8. A 25 ohm resistor has an average power of 400 watts. Determine the
maximum value of the current function if it is triangular.
(a) 5.66 (b) 6.93
(c) 25 (d) 12.5
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