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WAVELENGTH AND VELOCITY OF PROPAGATION

WAVELENGTH:
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The distance with which the wave changes its phase by 2w radians is known as

wavelength.

The distance the wave travels along the line where the phase angle is changing

to 2m radians is known as wavelength.

It is denoted by A,

_2m

-2 N (1)

and also we know,

r=2
f

v=Af
v- velocity

f- frequency
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VELOCITY OF PROPAGATION:
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The velocity of propagation along the line depends on the change in the phase
along the line. Therefore, this velocity is called phase velocity or wave velocity.
y=1In (Z—) = In (j—)

In general,

Y = ofjp

y=VZY¥Y (1)

where,

Z =RH+oL

Y =GHoC - ... (2)

Sub equ (2) inequ (1)

=y (R + jwL)(G + jwC)

v=JRG + jwRC + jwLG — w?’LC

a+jf = RG — w2LC + j(WRC + wLG)
Squaring on both sides,

(a +jB)?> =RG — w’LC + j(wRC + wLG)

o + B2 —2jop =RG — w?LC + j(wRC + wlLG)

Equating real and imaginary parts,

a? +B%2=RC— w’LG ... (3)
20 = wRC + wlLG

206=w(RC+LG) ... 4)
From equ (3),

o> =RG — w?LC+p%> ... (5)

Squaring equ (4),

4o?B% = w? (RC+LG)?* ... (6)
Sub equ (5) inequ (6)

4(RG — w?LC + B?)P? = w? (RC + LG)?
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4(RGP? — w?LC B2+ BY) = w? (RC + LG)?

2
RGB% — w2LC B2 + B*= “’T (RC + LG)?

w2
4

RGB? — w?LC B2 + B*- 2% (RC +LG)2=0

B* + B2(RG — w?LC)- 2 (RCHLE)*=0 ... (7

The above equation os of the form of ax*+bx?+c =0

2= —b+Vb2—-4ac

2a

2
a=1, b= RG — w?LC ,c=- ‘”T (RC + LG)?

—(RG- wZLC)iJ(RG— w2LC)2—4 (—‘*’72 (RC+LG)2>

B2=

Neglect the negative value,

B

2

5_ (w?LC—RG)++/(RG— w2LC)2+ (w?(RC+LG)?)
2

B = \/(wZLC—RG)+\/(RG— ®?LC)2+(w2(RC+LG)2)
2

Sub B2 value in equ (5),

o? = RG — w?LC+ ((wZLC_RG)Jf\/(RG— “)ZLC)2+((DZ(RC+LG)2))

2

o2 _ 2 (RG-w?LC)+ (w?LC—RG)++/(RG— w2LC)2+(w2(RC+LG)?)
2

o2 = (RG—w?LC)+/(RG— w2LC)2+(w?(RC+LG)?)
2

_ \/ (RG=w2LC)+/(RG— w2LC)2+(w2(RC+LG)?)
2

In a perfectly matched line R=0 and G=0,
Sub the above condition in (.

From equ (8),
B = \/(wZLC)h/(— w?LC)?

2
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B=wVLC

The velocity of propagation of a ideal line is,
=&

VT3
_ w

V= wVLC
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