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1.1 GENERAL THEORY OF TRANSMISSION LINES: 

 

  

Fig: 1.1.1 A long line, with the elements of one of the infinitesimal 

sections shown. 

From the Fig 1.1.1 consider an infinite length transmission line also an small 

element ds which located at a distance of s from the receiving end (𝑍𝑅). The 

sending end voltage and current are 𝐸𝑆 and 𝐼𝑆. The receiving end voltage and 

current are 𝐸𝑅 and  𝐼𝑅. The current and voltage at any point is E and I  

The voltage in the length ds is dE.  

dE = I Zds 

𝑑𝐸

𝑑𝑠
 = IZ ………(1) 

The current in the length ds is  

dI = E Y ds 

𝑑𝐼

𝑑𝑠
 = EY ....................................................................(2) 

Diff  equ (1) and (2) 
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From equ(1)……
𝑑2𝐸

𝑑𝑠2
 = Z 

𝑑𝐼

𝑑𝑠
 

From equ(2)…… 
𝑑2𝐼

𝑑𝑠2
 = Y 

𝑑𝐸

𝑑𝑠
 

Sub the values of  
𝑑𝐼

𝑑𝑠
 and  

𝑑𝐸

𝑑𝑠
 in above equ 

𝑑2𝐸

𝑑𝑠2
  = Z EY  

𝑑2𝐼

𝑑𝑠2
 = Y IZ 

𝑑2𝐸

𝑑𝑠2
  - Z EY = 0 (3) 

𝑑2𝐼

𝑑𝑠2
 - Y IZ = 0 (4) 

These are the differential equations of transmission line. 

From equ(3), 

(
𝑑2

𝑑𝑠2
  - Z Y) E = 0  

(m2 - Z Y) E = 0  

(m2 - Z Y) = 0 

m2 = Z Y 

m=±√𝑍𝑌 

The general solution can be written as E = A 𝑒√𝑍𝑌s + B 𝑒−√𝑍𝑌s   ………(5) 

From equ(4), 

(
𝑑2

𝑑𝑠2
  - Z Y) I = 0  

(m2 - Z Y) I = 0  

(m2 - Z Y) = 0 

m2 = Z Y 

m=±√𝑍𝑌 

The general solution can be written as  

I = C 𝑒√𝑍𝑌s + D𝑒−√𝑍𝑌s   ………(6)  
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where A, B, C, D are arbitrary constants  

We need to find the values of A, B, C, D  

By using the condition s=0 

I = IR  

E = ER 

Use this condition in equ (5) and (6) From equ (5), 

ER = A 𝑒√𝑍𝑌(0) + B 𝑒−√𝑍𝑌(0) 

ER  = A + B 

From equ (6), IR  = C + D …….(7) 

Diff equ (5) and (6) with.r.to 's'  

From equ(5) 

𝑑𝐸

𝑑𝑠
 = A √𝑍𝑌𝑒√𝑍𝑌s + B (-√𝑍𝑌) 𝑒−√𝑍𝑌s 

[using this formula, eax = a eax ]  

𝑑𝐸

𝑑𝑠
  = A √𝑍𝑌𝑒√𝑍𝑌s - B √𝑍𝑌𝑒−√𝑍𝑌s 

𝑑𝐸

𝑑𝑠
 = IZ , sub in above equ 

IZ = A √𝑍𝑌𝑒√𝑍𝑌s - B √𝑍𝑌𝑒−√𝑍𝑌s 

I= 
A √𝑍𝑌 𝑒√𝑍𝑌s − B √𝑍𝑌 𝑒−√𝑍𝑌s 

𝑍
 

I= A  √
𝑌

𝑍
𝑒√𝑍𝑌s - B √

𝑌

𝑍
𝑒−√𝑍𝑌s                 ..........(8) 

(
√𝑍𝑌

𝑍
 =√

𝑌

𝑍
) 

From equ (6), 

𝑑𝐼

𝑑𝑠
 = C√𝑍𝑌𝑒√𝑍𝑌s + D √𝑍𝑌𝑒−√𝑍𝑌s 

E Y= C√𝑍𝑌𝑒√𝑍𝑌s + D √𝑍𝑌𝑒−√𝑍𝑌s     

                                                           ( 
𝑑𝐼

𝑑𝑠
  = E Y ) 



ROHINI COLLEGE OF ENGINEERNG AND TECHNOLOGY 

EC8651 TRANSMISSION LINES AND RF SYSTEMS 

E = 
C √𝑍𝑌 𝑒√𝑍𝑌s − D √𝑍𝑌 𝑒−√𝑍𝑌s 

𝑌
 

E = C  √
𝑍

𝑌
𝑒√𝑍𝑌s - D √

𝑍

𝑌
𝑒−√𝑍𝑌s                 ..........(9) 

 

     (
√𝑍𝑌

𝑌
 =√

𝑍

𝑌
) 

At, s=0 , E = ER and I = IR 

 sub this values in (8) and (9) 

 from equ (8),  

IR = A  √
𝑌

𝑍
 - B √

𝑌

𝑍
                                             .........(10) 

from equ (9),  

ER = C  √
𝑍

𝑌
 - D √

𝑍

𝑌
                            ........(11) 

from equ (7), 

                       B = ER - A                   

To find the value of A sub B value in equ (10) 

IR = A  √
𝑌

𝑍
 - (ER - A) √

𝑌

𝑍
 

 IR = A  √
𝑌

𝑍
 - ER√

𝑌

𝑍
 + A√

𝑌

𝑍
 

 IR + ER√
𝑌

𝑍
 = 2A  √

𝑌

𝑍
 

 2A  √
𝑌

𝑍
  = IR + ER√

𝑌

𝑍
 

 A =  
IR + ER √

𝑌

𝑍
  

2√
𝑌

𝑍
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A =  
IR   

2√
𝑌

𝑍

  +  
ER √

𝑌

𝑍

2√
𝑌

𝑍

   

A =  
IR √

𝑍

𝑌
 

2
  +  

ER 

2
   

(√
𝑍

𝑌
 = 𝑍𝑜 ) 

A =  
IR 𝑍𝑜

2
  +  

ER 

2
 

 A =  
IR 𝑍𝑜

2
  +  

ER 

2
 

By using this formula, V = IR 

E = IZ 

I = 
𝐸

𝑍
 

IR= 
𝐸𝑅

𝑍𝑅
 

sub IR value in A, 

A =  
𝐸𝑅

𝑍𝑅

 𝑍𝑜

2
  +  

ER 

2
  

A = 
ER 

2
[1 +

 𝑍𝑜

𝑍𝑅
 ]                           .........(12) 

sub equ (12) in (7), 

𝐸𝑅 =  
ER 

2
[1 +

 𝑍𝑜

𝑍𝑅
 ] + B 

B = 𝐸𝑅 −  
ER 

2
[1 +

 𝑍𝑜

𝑍𝑅
 ] 

B = 𝐸𝑅 −  
ER 

2
−

 𝑍𝑜

𝑍𝑅
 . 

ER 

2
 

B =  
ER 

2
−

 𝑍𝑜

𝑍𝑅
 . 

ER 

2
 

B = 
ER 

2
[1 −

 𝑍𝑜

𝑍𝑅
 ]                           .........(13) 

from equ (7), 
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IR = C + D 

D = IR - C 

sub the above value in (11), 

ER = C  √
𝑍

𝑌
 - (IR - C) √

𝑍

𝑌
 

ER = C  √
𝑍

𝑌
 - IR√

𝑍

𝑌
  + C  √

𝑍

𝑌
 

ER = 2C  √
𝑍

𝑌
 - IR√

𝑍

𝑌
 

2C  √
𝑍

𝑌
=  ER + IR√

𝑍

𝑌
 

C =  
ER + IR √

𝑍

𝑌
  

2√
𝑍

𝑌

 

C =  
ER   

2√
𝑍

𝑌

  +  
IR √

𝑍

𝑌

2√
𝑍

𝑌

 

C =  
ER   

2√
𝑍

𝑌

  +  
IR 

2
 

C =  
ER   

2𝑍𝑜
  +  

IR 

2
 

                              (ER =  IR𝑍𝑅) 

sub ER value in C, 

C =  
IR𝑍𝑅  

2𝑍𝑜
  +  

IR 

2
 

C =  
IR 

2
 [ 1 + 

𝑍𝑅

𝑍𝑂 
 ]                             .......(14) 

D = IR - C 

D = IR - 
IR 

2
 [ 1 + 

𝑍𝑅

𝑍𝑂 
 ] 

D = IR - 
IR 

2
 - 

IR 

2

𝑍𝑅

𝑍𝑂 
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D =  
IR 

2
 - 

IR 

2

𝑍𝑅

𝑍𝑂 
 

D =  
IR 

2
 [1- 

𝑍𝑅

𝑍𝑂 
 ]                              ............(15) 

sub the A, B, C,D values in (5) and (6), 

from equ (5),       E = A 𝑒√𝑍𝑌s + B 𝑒−√𝑍𝑌s 

E = 
ER 

2
[1 +

 𝑍𝑜

𝑍𝑅
 ] 𝑒√𝑍𝑌s + 

ER 

2
[1 −

 𝑍𝑜

𝑍𝑅
 ] 𝑒−√𝑍𝑌s           .........(16) 

E = 
ER 

2
[

 𝑍𝑅+ 𝑍𝑜

𝑍𝑅
 ] 𝑒√𝑍𝑌s + 

ER 

2
[ 

𝑍𝑅− 𝑍𝑜

𝑍𝑅
 ] 𝑒−√𝑍𝑌s 

E = 
ER 

2
[

 𝑍𝑅+ 𝑍𝑜

𝑍𝑅
 ][ 𝑒√𝑍𝑌𝑆 + [ 

𝑍𝑅− 𝑍𝑜

𝑍𝑅
 ][ 

𝑍𝑅

𝑍𝑅+ 𝑍𝑜
 ]  𝑒−√𝑍𝑌𝑆] 

E = 
ER 

2
[

 𝑍𝑅+ 𝑍𝑜

𝑍𝑅
 ][ 𝑒√𝑍𝑌𝑆 + [ 

𝑍𝑅− 𝑍𝑜

𝑍𝑅+ 𝑍𝑜
 ]  𝑒−√𝑍𝑌𝑆  ]                        .......(17) 

from equ (6),         I = C 𝑒√𝑍𝑌s + D𝑒−√𝑍𝑌s 

I = 
IR 

2
 [ 1 + 

𝑍𝑅

𝑍𝑂 
 ]  𝑒√𝑍𝑌s + 

IR 

2
 [ 1 - 

𝑍𝑅

𝑍𝑂 
 ] 𝑒−√𝑍𝑌s                               ........(18) 

I = 
IR 

2
 [ 

𝑍𝑂 + 𝑍𝑅

𝑍𝑂 
]  𝑒√𝑍𝑌s + 

IR 

2
 [ 

𝑍𝑂 − 𝑍𝑅

𝑍𝑂 
] 𝑒−√𝑍𝑌s 

I = 
IR 

2
 [ 

𝑍𝑂 + 𝑍𝑅

𝑍𝑂 
]  [ 𝑒√𝑍𝑌𝑆 +  

IR 

2
 [ 

𝑍𝑂 − 𝑍𝑅

𝑍𝑂 
]  [ 

𝑍𝑅

𝑍𝑂 + 𝑍𝑅
] 𝑒−√𝑍𝑌𝑆] 

I = 
IR 

2
 [ 

𝑍𝑂 + 𝑍𝑅

𝑍𝑂 
]  [ 𝑒√𝑍𝑌𝑆 −  

IR 

2
 [ 

𝑍𝑅 − 𝑍𝑂

𝑍𝑅 + 𝑍𝑂
] 𝑒−√𝑍𝑌𝑆]                     ........(19) 

equ (17) and (19) are the first form of voltage and current. 

equ (16) may be rearranged as 

E = 
ER 

2
[[ 1 +

 𝑍𝑜

𝑍𝑅
 ] 𝑒√𝑍𝑌𝑆 +  [ 1 −

 𝑍𝑜

𝑍𝑅
 ] 𝑒−√𝑍𝑌𝑆] 

E = 
ER 

2
[ 𝑒√𝑍𝑌𝑆 +

 𝑍𝑜

𝑍𝑅
 𝑒√𝑍𝑌𝑆 +  𝑒−√𝑍𝑌𝑆 −

 𝑍𝑜

𝑍𝑅
 𝑒−√𝑍𝑌𝑆] 

E = 
ER 

2
[ 𝑒√𝑍𝑌𝑆 + 𝑒−√𝑍𝑌𝑆 +  

𝑍𝑜

𝑍𝑅
 [𝑒√𝑍𝑌𝑆 − 𝑒−√𝑍𝑌𝑆]] 

for example,  

cosh 𝜃 = 
𝑒𝜃+ 𝑒−𝜃

2
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sinh 𝜃 = 
𝑒𝜃− 𝑒−𝜃

2
 

sub in above equ,  

E = 
ER 

2
[ 2cosh√𝑍𝑌𝑆 +  

2.  𝑍𝑜

𝑍𝑅
 sinh√𝑍𝑌𝑆] 

E = ERcosh√𝑍𝑌𝑆 +  
ER 𝑍𝑜

𝑍𝑅
 sinh√𝑍𝑌𝑆 

ZR = 
𝐸𝑅

𝐼𝑅
 

sub the ZR value in above equ, 

E = ERcosh√𝑍𝑌𝑆 +  
ER 𝑍𝑜

[
𝐸𝑅
𝐼𝑅

]
 sinh√𝑍𝑌𝑆 

E = ERcosh√𝑍𝑌𝑆 +  
𝐼𝑅 ER 𝑍𝑜

𝐸𝑅
 sinh√𝑍𝑌𝑆 

E = ERcosh√𝑍𝑌𝑆 +  𝐼𝑅 𝑍𝑜 sinh√𝑍𝑌𝑆                               ........(21) 

The same procedure will be followed for the current equ, 

equ (18) will be, 

I = IRcosh√𝑍𝑌𝑆 +
𝐸𝑅

𝑍𝑂
 sinh√𝑍𝑌𝑆                               ........(22) 

equ (21) and (22) are the second form of voltage and current at any point on a 

transmission line. 

 

 

PHYSICAL SIGNIFICANCE OF TRANSMISSION LINE (or) INFINITE 

LINE (or) THE TWO STANDARD FORM FOR INPUT IMPEDANCE 

OF THE TRANSMISSION LINE TERMINATED BY AN IMPEDANCE 

ZR. 

From the Fig 1.1.2 the equation for the current and voltage may be written for 

the sending end current 'IS' of a line of length 'l' is, 
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Fig: 1.1.2 A length l taken from an infinite line 

 

The sending current equation is given by, 

IS = IRcosh√𝑍𝑌. 𝑙 +
𝐸𝑅

𝑍𝑂
 sinh√𝑍𝑌. 𝑙                                        [ER =  IR 𝑍𝑅] 

Sub ER value in above equ,  

IS = IRcosh√𝑍𝑌. 𝑙 +
IR 𝑍𝑅

𝑍𝑂
 sinh√𝑍𝑌. 𝑙    

IS = IR [cosh√𝑍𝑌. 𝑙 +
 𝑍𝑅

𝑍𝑂
 sinh√𝑍𝑌. 𝑙]               .......(1) 

The sending voltage equation is given by, 

ES = ERcosh√𝑍𝑌. 𝑙 +  IR 𝑍𝑂sinh√𝑍𝑌. 𝑙   

[ER =  IR 𝑍𝑅] 

[IR =  
 𝐸𝑅

𝑍𝑅
] 

Sub IR value in above equ, 

ES = ERcosh√𝑍𝑌. 𝑙 +  
ER 𝑍𝑂

𝑍𝑅
sinh√𝑍𝑌. 𝑙   

ES = ER [cosh√𝑍𝑌. 𝑙 +  
 𝑍𝑂

𝑍𝑅
sinh√𝑍𝑌. 𝑙]           .......(2) 



ROHINI COLLEGE OF ENGINEERNG AND TECHNOLOGY 

EC8651 TRANSMISSION LINES AND RF SYSTEMS 

Since, We know that, 

Propagation Constant γ = √𝑍𝑌  

Characteristic Impedance  𝑍𝑂 = √
𝑍

𝑌
   

Sub γ value in equ (1) and (2), 

From equ (1), 

IS = IR [cosh γ𝑙 +
 𝑍𝑅

𝑍𝑂
 sinh γ𝑙]               .......(3) 

From equ (2), 

ES = ER [cosh γ𝑙 +  
 𝑍𝑂

𝑍𝑅
sinh γ𝑙]           .......(4) 

Input Impedance 𝑍𝑆 = 
𝐸𝑆

𝐼𝑆
      [E = IZ] 

𝑍𝑆 = 
ER[cosh γ𝑙+ 

 𝑍𝑂
𝑍𝑅

sinh γ𝑙]

IR [cosh γ𝑙+
 𝑍𝑅
𝑍𝑂

 sinh γ𝑙] 
 

𝑍𝑆 =  𝑍𝑅  [

𝑍𝑅cosh γ𝑙+ 𝑍𝑂sinh γ𝑙

𝑍𝑅
𝑍𝑂cosh γ𝑙+𝑍𝑅 sinh γ𝑙

𝑍𝑂

]    

  ER = IR𝑍𝑅  

  ZR = 
𝐸𝑅

𝐼𝑅
 

𝑍𝑆 =  𝑍𝑅 [
𝑍𝑅cosh γ𝑙+ 𝑍𝑂sinh γ𝑙

𝑍𝑅
 𝑋 

𝑍𝑂

𝑍𝑂cosh γ𝑙+𝑍𝑅 sinh γ𝑙
] 

𝑍𝑆 =  𝑍𝑂 [
𝑍𝑅cosh γ𝑙+ 𝑍𝑂sinh γ𝑙

𝑍𝑂cosh γ𝑙+𝑍𝑅 sinh γ𝑙
 ]                 …….(5) 

This is the first standard form of input impedance of the transmission line. 

Cosh𝜃 = 
𝑒𝜃+ 𝑒−𝜃

2
 

Sinh𝜃 = 
𝑒𝜃− 𝑒−𝜃

2
 

Sub the above formula in equ (5), 
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𝑍𝑆 =  𝑍𝑂 [
𝑍𝑅(

𝑒γl+ 𝑒−γl

2
)+ 𝑍𝑂(

𝑒γl− 𝑒−γl

2
)

𝑍𝑂(
𝑒γl+ 𝑒−γl

2
)+ 𝑍𝑅(

𝑒γl− 𝑒−γl

2
)
 ] 

𝑍𝑆 =  
2𝑍𝑂

2
[

𝑍𝑅(𝑒γl+ 𝑒−γl)+ 𝑍𝑂(𝑒γl− 𝑒−γl)

𝑍𝑂(𝑒γl+ 𝑒−γl)+ 𝑍𝑅(𝑒γl− 𝑒−γl)
 ] 

𝑍𝑆 =  𝑍𝑂 [
𝑍𝑅𝑒γl+ 𝑍𝑅𝑒−γl+ 𝑍𝑂𝑒γl− 𝑍𝑂𝑒−γl

𝑍𝑂𝑒γl+ 𝑍𝑂𝑒−γl+ 𝑍𝑅𝑒γl− 𝑍𝑅𝑒−γl
 ] 

 

𝑍𝑆 =  𝑍𝑂 [
𝑒𝛾𝑙 [𝑍𝑅 + 𝑍𝑂]+𝑒−𝛾𝑙 [𝑍𝑅 − 𝑍𝑂] 

𝑒𝛾𝑙 [𝑍𝑅 + 𝑍𝑂]−𝑒−𝛾𝑙 [𝑍𝑅 − 𝑍𝑂]
] 

𝑍𝑆 =  𝑍𝑂
[𝑍𝑅 + 𝑍𝑂]

[𝑍𝑅 + 𝑍𝑂]
 [

𝑒𝛾𝑙+ 𝑒−𝛾𝑙 [
𝑍𝑅 − 𝑍𝑂
𝑍𝑅 + 𝑍𝑂 

] 

𝑒𝛾𝑙− 𝑒−𝛾𝑙 [
𝑍𝑅 − 𝑍𝑂
𝑍𝑅 + 𝑍𝑂 

]
] 

𝑍𝑆 =  𝑍𝑂 [
𝑒𝛾𝑙+ 𝑒−𝛾𝑙 [

𝑍𝑅 − 𝑍𝑂
𝑍𝑅 + 𝑍𝑂 

] 

𝑒𝛾𝑙− 𝑒−𝛾𝑙 [
𝑍𝑅 − 𝑍𝑂
𝑍𝑅 + 𝑍𝑂 

]
]             ………(6) 

This is the second standard form of input impedance of the transmission line. 

WAVELENGTH AND VELOCITY OF PROPAGATION 

WAVELENGTH: 

 

Fig: 1.1.3 Propagation of current from sending and towards 

receiving end 
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The distance with which the wave changes its phase by 2π radians is known as 

wavelength. 

In Fig 1.1.3 the distance from the sending end to point 8 is thus one wavelength. 

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

2π radians is known as wavelength. 

It is denoted by λ, 

λ = 
2π 

𝛽
                              ……(1) 

and also we know,  

λ = 
𝑣

𝑓
 

v = λ.f 

v- velocity 

f- frequency 

v = 
2π 

𝛽
 . f 

v = 
ω

𝛽
                      ………(2) 

                             [ λ = 
2π 

𝛽
 ] 

                            [ω = 2πf ] 

VELOCITY OF PROPAGATION: 

 

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. 

γ = ln (
𝑉1

𝑉2
)   = ln (

𝐼1

𝐼2
) 

In general,  

γ = α+jβ 

γ =√𝑍𝑌              …………(1) 
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where, 

Z = R+jωL 

Y = G+jωC                  ………(2) 

Sub equ (2) in equ (1) 

γ =√(𝑅 + 𝑗𝜔𝐿)(𝐺 + 𝑗𝜔𝐶)  

γ =√𝑅𝐺 + 𝑗𝜔𝑅𝐶 +  𝑗𝜔𝐿𝐺 −  𝜔2𝐿𝐶  

 

α+jβ =√𝑅𝐺 −  𝜔2𝐿𝐶 + 𝑗(𝜔𝑅𝐶 +  𝜔𝐿𝐺)  

Squaring on both sides, 

(α + jβ)2 = 𝑅𝐺 −  𝜔2𝐿𝐶 + 𝑗(𝜔𝑅𝐶 +  𝜔𝐿𝐺) 

α2 + β2 – 2jαβ = 𝑅𝐺 −  𝜔2𝐿𝐶 + 𝑗(𝜔𝑅𝐶 +  𝜔𝐿𝐺) 

Equating real and imaginary parts, 

α2 + β2 = 𝑅𝐶 −  𝜔2𝐿𝐺                         ………(3) 

2αβ = 𝜔𝑅𝐶 +  𝜔𝐿𝐺 

2αβ = 𝜔(𝑅𝐶 + 𝐿𝐺)                             ……….(4) 

From equ (3), 

α2 = 𝑅𝐺 −  𝜔2𝐿𝐶 + β2                        ………(5) 

Squaring equ (4), 

4α2β2 = 𝜔2 (𝑅𝐶 + 𝐿𝐺)2                    ………(6) 

Sub equ (5) in equ (6) 

4(𝑅𝐺 −  𝜔2𝐿𝐶 +  β2)β2 = 𝜔2 (𝑅𝐶 + 𝐿𝐺)2   

 4(𝑅𝐺β2 −  𝜔2𝐿𝐶 β2 +  β4) = 𝜔2 (𝑅𝐶 + 𝐿𝐺)2                  

𝑅𝐺β2 −  𝜔2𝐿𝐶 β2 +  β4=  
𝜔2

4
  (𝑅𝐶 + 𝐿𝐺)2  

𝑅𝐺β2 −  𝜔2𝐿𝐶 β2 +  β4-  
𝜔2

4
  (𝑅𝐶 + 𝐿𝐺)2 = 0 

β4 + β2(𝑅𝐺 −  𝜔2𝐿𝐶 ) -  
𝜔2

4
  (𝑅𝐶 + 𝐿𝐺)2 = 0        …….(7) 
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The above equation os of the form of a𝑥4+b𝑥2+c = 0 

 

𝑥2= 
−𝑏±√𝑏2−4𝑎𝑐

2𝑎
 

a=1, b= 𝑅𝐺 −  𝜔2𝐿𝐶 , c= -  
𝜔2

4
  (𝑅𝐶 + 𝐿𝐺)2 

β2= 
−(RG− ω2LC)±√(RG− ω2LC)2−4  (−

ω2

4
  (RC+LG)2)

2
 

Neglect the negative value, 

β2= 
(ω2LC−RG )+√(RG− ω2LC)2+  (ω2(RC+LG)2)

2
 

β = √
(ω2LC−RG)+√(RG− ω2LC)2+(ω2(RC+LG)2)

2
     ……..(8) 

Sub β2 value in equ (5), 

α2 = RG − ω2LC+ (
(ω2LC−RG)+√(RG− ω2LC)2+(ω2(RC+LG)2)

2
) 

α2 =
2 (RG−ω2LC)+ (ω2LC−RG)+√(RG− ω2LC)2+(ω2(RC+LG)2)

2
 

α2 = 
 (RG−ω2LC)+√(RG− ω2LC)2+(ω2(RC+LG)2)

2
 

α = √
 (RG−ω2LC)+√(RG− ω2LC)2+(ω2(RC+LG)2)

2
              ……(9) 

In a perfectly matched line R=0 and G=0, 

Sub the above condition in β. 

From equ (8), 

β = √
(ω2LC)+√(− ω2LC)2

2
 

β = ω √LC 

The velocity of propagation of a ideal line is, 

v =  
ω

β
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v =  
ω

ω √LC
 

v =  
1

 √LC
 

The velocity of propagation is constant for a given L and C. 

 

 

 

 

 


