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THOMAS ALVA EDISON |

DIRECT CURRENT,
1880s




THE ALTERNATING CURRENT
SYSTEM,1888




EDISON electrocuted animals and
human to show that AC was
to use.
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Alternating current

Mean or average value of current

Root mean square(rms) value
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Alternating current | 4

An electric current which periodically reverses its direction in contrast to direct
current which flows only in one direction.

Direct Current(DC)

[
D C Source
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® ] | *—>
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Alternating Current(AC)
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AC Source
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Alternating current | &

An electric current which periodically reverses its direction in contrast to direct
current which flows only in one direction.

T n st op Ot Square Wave AC

7 .
"t Triangular Wave AC
T T
E\/

/ . .
T T t Sinusoidal AC
E\/



@ Question -4

Variation of emf with time for four types of generators are shown in the figures.
Which amongst them can be called AC.

L i

A) //\K : B)
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& DISCUSSION

A4)
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B)

D)
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& ANSWER

Which of the following are not alternating currents.
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Current

A\
Average currépt},) = A—Ctl

Average current gy =<i>=(i)

representations

~3) Auerage current (i) for time uarying current is




amount of charge that flows in a given amount of time is

Current . e,
Average value of an AC is equal to that DC for which the 1
.

the same as that of AC .
, £z Ipc >
AqDC = lDCAt ACIAC — f idt
tl Aq = iDCAt
Ly | ! i
ty




@ Question

If i = 3t*2, find average current in 2 s.
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& SUMMARY

If i = 3t*2, find average current in 2 s.

t
G: 3t2% lay = i zidt ﬁG
1

N O

1 2
i :—j 3t?dt
av 2 0



& ANSWER

If i = 3t*2, find average current in 2 s.

11
C) (b
12 A 3A
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T
f idt=q—q=0
0

1 T
iav:A_t_[ idt =0
0

i qv For full cycle of AC is zero



- current

€ = &y Sin wt

[ = ipSinwt

¥

-

—



SINUSOIDAL AC

-3) For full cycle

1 T 1 Ly
= sin wt dt [, = — idt
Law (T = O)L o Sin w av = a7 .

, 1 coswt\! i,
Lav=T10(— ” )OZE(COSO_COSQ)T)

L
L qv =%(c050—c052n) =0 (wzz_ﬂ>

{(iav)full cycle — O}}

I = lgSIn wt

o




SINUSOIDAL AC

-3) For half cycle

1 T/2
iy — T f o Sin wt dt
(z-0)"

, 2 cos wt\T/? ~ 2ig wT
lgy = = (— ) cosO—cosT

w /o T Tw
AR 41
e T % (cos 0 — cos ) = Ozﬂ
T X T

. 21
§(lav)half cycle — ?})

I = lgSIn wt

o




SINUSOIDAL AC

&) For full

cycle

(iav)full cycle — 0

. 219
(lav)half cycle — 7

<) For half

cycle

2¢&
-3) For half =

cycle

(Eav)half cycle = .

€ = &y Sin wt
I = lgSIn wt

o

21

wt



Root mean square(rms) value

Root mean square
J< 23D




AC

Eo SIn wt ' O
Lo Sin wt

l' A
. ; Lo
s = V< 12>
irms=\/< i sin? wt > —
1" ig ("
= Tf i5sin? wt dt = 7[ sin? wt dt
0 0
, i2 (11— cos2wt s 1 — cos 28
lrms = 0 > dt sin“ 0 = >
0
. . T
” i5 sin 2wt
rms = o1 \' T 2w
0

21

31/2 ot




€ = &y Sin wt 'B

I = lgSIn wt




y £ = g sin wt 'B

I = lgSIn wt

. 21
(lav)half cycle = o

3m/2 /21 ¢

2& —lg
(gav)half cycle — ~_
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S Lousehold current — sinusoidal AC (& = &g sin wt)
220V,50 Hz




Significance OF Rms value

Household current — sinusoidal AC (& = &g sin wt)

220V,50 Hz
&) ¢ =220V
«3@) £,, =0V
@ 20 = \/igrms

g0 =V2x220=311.12V = 311V

IF problem states only & (hot &g, €rms» €av)
then, consider it as &,



Significance OF Rms value

Heat produced in AC circuit through resistor R in time t; to t Ve
t T
t1 rms V At tl \/\_j
Heat produced in DC circuit through resistor R in time t; to t, e = Uy G5

Hy e = s PRI
ty
i5cRAt = f i2-Rdt
ty

1 [t :
JAt),

o IP’AHDC =AHAC —4 §irms: iDC}




Significance OF Rms value

H = i?, RAt

—

)
@ .

AN AN

iAC — iO sin wt

RMS value of a given AC can be defined as that DC
value which produces same heat in a resistance which
the AC produces in that resistance in same duration.

Lrms 18 the effective DC value of a given AC



Significance OF Rms value

H = i?,RAt

NV

)
Y

iAC = io sin wt

E = &y SIn wt
Il = lgSin wt

/2 WZE wt

<3@) DC devices cannot measure alternating current or emf.
Normal Ammeter, Voltmeter will show only zero for AC

&) Hot Wire Ammeter & Hot Wire Uoltmeter are used to
measure AC. They measure RMS value of i & «.



@ Question

If the voltage of a source in an AC circuit is represented by the equation,

E = 220+/2sin(314t). Calculate the peak value of the current ift the
net resistance of the circuit is 220 Q. Take V2 = 1.4

1 1 1 1
@ (b (© C)
1.84 1.6 4 14 A4 1.2 4



& DISCUSSION

Given,
Voltage, € = 220+/2sin (314¢t)

Comparing with € = €, sin wt, we get,

g, =220V2V
So, peak value of current
g0 2202

‘o TR T 220
i, =1.4 A



& ANSWER

If the voltage of a source in an AC circuit is represented by the equation,

E = 220+/2sin(314t). Calculate the peak value of the current ift the
net resistance of the circuit is 220 Q. Take V2 = 1.4

! ] 1
@ (b © C)
1.84 1.6 4 14 A 1.2 4



diagram o

A diagram that represents AC and voltage of same frequency as rotating vectors
(phasors)

along with proper phase angle between them.

Phase
difference




CIRCUITS
l.  An AC source connected only to:
- A
] Resistor

_____________________________

e e e e R

II.  An AC source connected to more than one element.

——————————

______________________________

S o e e = = S e e = — = N —————— —_—— - ————

RC LR LC LCR
Circuit Circuit Circuit Circuit



Circuit

Apply KVL ;

—Peak voltage

Peak current

Current is in phase with
potential

@\/§




Circuit

Current is in phase with

potential

@) Phasor diagram Y

~&) Wave diagram
-0

Lo

S

I = lg SIn wt

________ e - & = &g Sinwt
Il = lg Sin wt




Circuit

. di
Potential drop across Vi, = L—
. dt
iInductance,

Apply KVL;
E — VL =0
L& di = —dt

- = — —_

dt  © "TI
, , Eo SIn wt
[ = J di =J dt

L

&y (—coswt) €0
[ = = —— cos wt

L W Lw

E=EC&

Qv J=5-

<23

Sin wt



Circuit

&y (—coswt) £o
[ = = ——— cos wt
L W Lw
) € . (T F€0 . n
| = —— SIn (—— a)t) =,— SIn (a)t =
Lw 2 Lw 2

7

.

R ( : ﬂ) Lo
I = LlpSIN| WL ——
0 2
: €0 €0
S — —
' " Lo X
X; = Lw | Inductive reactance

S| Unit : Ohm (Q)

©

)

E = EpSin wt



Circuit

Phase difference (¢) = (a)t — g) —wt=-T

9
Current lags potential by 90°
«3) Phasor diagram —+&) Wave diagram

Y i, e £ = ggsinwt

\t(l)t

=i sin(a)t——
0 2

Vi
(~)
&
E = &pSin wt
] L (t T[)
I =1psSin|wt ——
’ 2



Circuit

@) X, uls frequency (f)

XLZLCU

X, =Lx2nf (~w=21f)

X, < f

o

E = &pSin

i=iosin(

wt

wt =)



@ Question

Find 4,4 and i,,,,s of given circuit.

1 .
lgvg = 0 lavg ;A lgvg = 0
_ 0.5 0.5
Lrms 0 [rms = \/_ A irms —_ \/7
L=2H
)
QY

¢ =10sin(10t + 30°)



@?v L=2H

€ = gy sin(wt + ¢) quu

o =10V

w=10s"1

: €0 @

lo=X—L ¢ =10sin(10t + 30°)
€0

l0=m

_ 10

lo=2X10=0.5A

igpg = 0  (For full cycle of AC iy, = 0)

_ Lo 0.5
lLrms = - A
V2 2




& ANSWER

Find 4,4 and i,,,,s of given circuit.

¢ =10sin(10t + 30°)



