CONCEPTUAL QuUEsTIQN

. The m _
resented mathematically as;
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radient of this plot is the ratio of emf ¢ and (i /Ay

Signiﬁcance of the gradient is that it makes us able to calculate
self-inductance L of the coil.

the

aways opposes the change in the current that caused the e
difficult for variations in current to be measured.
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When a current is passing through a circuit or coil, it sets up a magnetic field
ihat produces @ magnetic flux through the same coil or circuit. The magnetic flux
trough the coil changes when the current changes. This causes an induced e.m.fin
the coil in accordance with Faraday’s law. This induced emf, according to Lenz’s law,

mf and thus makes it

A& Magnitude of emf produced due to a coil of
nductance “L” is given by;

=
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Ai/At
rom the graph shown in figure we find the instantaneous
talue of induced emf such that “At” approaches to zero.
Gleulate the change in current “Ai” in the same interval
A gy putting the values in equation (1) we can measure
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Short question 15.3

a .
Tunknown self-inductance.

l“g "ower Pin an AC generator connected t
'@sl':s?er is proportional to current squared,
Ve AC circuit.
R %'a pure inductive circuit connected acro
8ven by relations;

o a resistor of resistance R is given by i’R.
therefore it cannot be negative in pure

¢s a generator, current and are voltage
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\(4 .)-. V, Cos wt (2)

Now the power is;
P=iV
P = (i, Sin wt ) (Vo COS wt)

=
- P =i, Vo (Sin wt Cos wt)
Multiplying and dividing the above equation by 2, Figure with sh. Q # 15.4
we get; _
] :%9 x 2 Sin wt Cos wt
=
Putting2= vV2XV2 & 2 Sin wt Cos wt = Sin (2wt)
iO vﬂ .

=— X — X Sin (2wt
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Puttlng-\/-i- = lpms & 7 = Vs
= P=irms X Vrms X Sin (2wt) (3)

By using eq.1, eq.2 and eq.3, the graph drawn as shown the figure above shows the
sketch for the variation of current, voltage and power. It is quite evident from the
graph that when current or voltage completes its one cycle then power has
completed its two cycles. This shows that frequency of variation of power in an AC
generator is twice as that of the current and voltage.

m: Inductive reactance X, is given by; XL
Xi=wl=2nfL

=) Lz
2nf

The.graprf of inductive. reactance X versus frequency fis a slope =L
straight line and gradient of graph of inductive reactance
X. against frequency f gives us inductance L of the coil
Therefore, this gradient is a measure of inductance of thp: T A
coil.

15.6 How does doubling the frec

inductor (b) a

!m (a) As inductive reactance X, is given by the equatio
Xe=2nflL "
By doubling the frequency the ne reactance js:

xfl=2nffL=zn(2f)L

(since f/ = 2 f)
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XIL = 2 (2n:f
: L)=2
doubling the frequency f, inductive @

1 eact i
0 tive reactance X. is given by the Equatio:nce Xiis also doubled.
(ap? 1
A= —
2nfC
xfc — ~——-1_.__, . 1 1

2nflc'm=“——'—
2nc 2
X’c=xt/2 (2nfC)

soby doubling the frequency, capacitive reactance X will become half

1571 peak value of a sine wave is 1000 volts, what is its effective value?

@: Given that V;, = 1090 V and effective value, also called V,n value, is related to
peak value by the equation

=

Vims = —= = 0.707 x 1000 = 707 V

V2

5.8 Show that reactance is measured in ohms for both inductors and capacitors?
___-———____ e =

M8 In accordance with Ohm's law,

'
R=-
: It
Vo
5 ohm =
ampere
For capacitor
1
K=o
5 e " im=Vmo0)
“ Mg Xwt
Vm
= Xc = ;__
volt
> ohm = ampere
For inductor,
3 X=wl
PELY Vo =imol)
L ; Xc = i
m
Vm
3 Xe= 7
I'm
volt

— --'-—._-.-.-._
& ohm = ampere

reactance and capacitive reactance are
e

"ence we can say that both inductiv
"easured in Ohms.

15.9 Desc

ribe the principle of ECG?







