. The magnitude of self-emfinduced in an inductive coilcan | ©
l; represe“ted mathematically as;
¢

. . . A t SIopa ) L
gradient of this plot is the ratio of emf e and (4 / t).

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

is diffi

Ai/Al
Sh. Q. 15.1

52 Explain why it

ﬁ: When a current is passing through a circuit or coil, it sets up a magnetic field
that produces @ magnetic flux through the same coil or circuit. The magnetic flux
through 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,
Jways opposes the change in the current that caused the emf and thus makes it
difficult for variations in current to be measured.

i.l.ll‘i Magnitude of emf produced due to a coil of 0/\ :
inductance “L” is given by; \/
E

L= (1) i
Ai/At .
rom the graph shown in figure we find the instantaneous
2lue of induced emf such that “At” approaches ?o zero. | © A5 \-/t
Gleulate the change in current “Ai” in the same interval T“
) we can measure

It". By putting the values in equation (1

Short question 15.3
4 unknown self-inductance.

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

3
| S]%Wer Pinan AC generator connected
e Power is proportional to current squar
Stive AC circuit,
t S
o' a pure inductive circuit connected acro

rp o
Bven by relations; | ‘

s a generator, current and are voltage
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i=io Sin wt

(1)

V=V, Cos wt 2)
Now the power is;

P=iV

P = (i, Sin wt ) (Vo COS wt)

=
= P =i, V, (Sin wt Cos wt)
Multiplying and dividing the above equation by 2, Figure with sh. Q# 15.4
we get; . ===
p:%—‘leSinwtCoswt
=
Putting2= V2XV2 & 2 Sin wt Cos wt = Sin (2wt)
o Vo _ .
= — X — X Sin (2wt
N Yo _

Puttlng—\[..-z- =lrms & _ﬁ = Vims
= 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.

15.5. What determines the gradient of a graph

m: Inductive reactance X, is given by; XL

XL= wl=2nflL
XL

_ . T 2nf

The graph of inductive reactance X, versus frequency fis 3 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 the. B

coil.

inductive reactance agains

=

!m (a) As inductive reactance X, is given by the equation
Xe=2nflL
By doubling the frequency the ne reactance is;

XIL=2T[f,L=2n(2f)L

(since f/ =2 f)
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% .. B

e fxﬁ=zunfu=zm
ing the frequency f, induct;

doubling " Ve reactan .
50 tive reactance X. is given by the equati ¢ Xtis also doubled.

C Xc= ——
2nfC
XIC'—- ‘2——1—/-—= 1 - 1
TfIC 2n@2pnc 2
Xlc=X. /2 N 2nfcC)

by doubling the frequency, capacitive reactance X, will become half.

EgQEM@EﬂEEmﬂﬁwﬂﬂﬂﬂﬁﬂiﬂﬁﬂﬁﬂﬂﬁmﬂﬂﬁi

g5 iven that Vo= 100.0 V and effective value, also called Vims value, is related to
peak value by the equation

V,
Vims = J—% =0.707 x 1000 = 707 V

hat reactance is measured in ohms for both inductors and capacitors?

M: In accordance with Ohm’s law,

Vv
R=-
i
volt
=Y ohm=
ampere
For capacitor )
X:— 'm—c
X = —2 (im=Vm@C)
= T VpXxwC
\'
3 X = _'E
I'm
volt
> Oh"‘=ampm1
For inductor,
3 Xi=wl
ipXxwl (Vp=imwlL)
_ImX®Z
3 Xe= =1
Vm
volt
_ e
9 ohm = ampere

actance and capacitive reactance are
e

Hence we can say that both inductive T
"easured in Ohms.

1 . .
5.9 Describe the princig
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PXE: The ECG works on the detection and amplification of the tiny electrical changes
on skin that are caused when the heart muscle depolarizes during each heart beat.
Our heart produces time varying voltages when it beats. These beats produce small
voltage differences between points on our skin that can be measured and used to
diagnose the condition of our heart. These small voltages (waves) are registered by
electrodes placed on certain parts of the body which are then printed on a paper in
the form of wavy curves.
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