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W —
pLE 58: Following data refer to the coupled coils 1 and 2 i B
ﬁiﬂ figure. 077=0.5mwb; ¢;5 =03 mwh; N, =100 turns; o :
;, _ 500 turns ip=1A 412
§ pind K the coefficient of coupling, the inductances L; and
and M. the mutual inductance. "N, \M ﬁ;““'
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So]ution :
Total flux of coil-1

01=011+ 912
9;=0.5 mwb + 0.3 mwb

6, = 0.8 mwb

 Ni91 100x0.8x10°°
T i 1

Ly

Ll = 0.08 H

d12 0.3
Coeffici ing K="""=73g
oefficient of coupling K 6, 08

K=0.375

Mutual inductance

Nyo1s 500 0.3x10°°
M = - -
Ll 1

or M . _(01 5)2 -

TKL,  (0.375%x0.08

L,-2H ]
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single Tuned Circuit

42
| 4 circui , .
A single tune ClI'CUIt: contains an adjustable capacitor in the secondary which can
Lt uned to resonance. It is shown in figure 4.23
y Rg = Source resistance
Ry R2= Resistance of coils 1 and 2 Rg
respectively.
Ly, La= Self inductance of coils 1 and
2 respectively. i

with the assumption that Rg>> R, and joLq

The mesh equations for the circuit are
i;Rg —jaMig= V;

- joMiy + [Rz +joLg - ‘Q{E ]iz =0

Solving for ig We get
lg="" :
R3£R2 +j(DL2 - ‘(‘:)I—C' ]‘*’ 0)2M2

The output voltage Vo=12 JEE

VO_jwc{Rs{Rw(waz—ﬁ—C—]szMz}
The voltage amplification 0F voltage transfer function is given by
Yo e Vet
Vi C{RS[R2+j[wL2—E +o'M 1
uned by yarying the capacitor C such that at a frequency ©,,

The circuit can be t
6 ol s
¢ircuit resonates. At resonan

1
oLy = o,C

¢ frequency ©r

o ig given by
The amplification at resonance is g!



4.68

The current ig at resonance is given by

P jV,oM
27 RgRq + 0?M”

Thus, it can be observed that the output voltage, current and amplification de
nductance M at resonant frequency, where M = KVL,L,. The max

on the mutual i
tion for maximum output voltage

value of V, depends on M. To get the condi

dv,
Vo _,

dM

Vo d V.M
dM ~ dM| C RgR, + 0IM?)

_1- oM?a? [RgRy + ZM7I " =0

_RRy VR, R,

We get RsR2 = 0)3M2 M2 = 3 M= p

)
NEgR,

r
- —

wr
Using the above value of M, we can find the maximum output voltage.

V.

i

Vom = 20,C VRgRo

The maximum amplification is given by
P IR/
m ™~ 20,C VRgRy 2~ 2VRgRy

The frequency response is shown in figure 4.24.
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Amplifi ' K=K,
mplification :
factor 1 K=K-2
A | K=
! K,
: K> K, >K,
\
L

Frequency @ ——%
Fig. 4.24
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