
 

 

or x = (2n + 1)
஛

ସ
 

   or 𝑦 = 𝑎 sin(𝜔𝑡 − 𝑘𝑥) + 𝑎 sin(𝜔𝑡 + 𝑘𝑥) 

 

   or 𝑦 = 𝑎 ቂ2 𝑠𝑖𝑛 ቄ
ఠ௧ି௞௫ାఠ௧ା௞௫

ଶ
ቅ   cos ቄ

ఠ௧ି௞௫ିఠ௧ି௞

ଶ
ቅቃ 

 

   or 𝑦 = 2𝑎 sin 𝜔𝑡  cos 𝑘𝑥 

   or 𝑦 = 2𝑎 cos 𝑘𝑥    sin 𝜔𝑡 

   or 𝑦 = 𝐴  𝑠𝑖𝑛𝜔𝑡 … … … … … … … (3)  [ we replaced 2𝑎 𝑐𝑜𝑠𝑘𝑥 by A] 

Equation (3) is the equation of stationary wave. The amplitude of the wave is: 𝑨 = 𝟐𝒂 𝒄𝒐𝒔𝒌𝒙. 

Since the amplitude is sinusoidal in x (position), it is maximum at some point and is minimum (zero) at some 

point. The points corresponding to maximum amplitude are called as antinodes and the points corresponding 

to minimum (zero) amplitude are called as nodes. 

 Positions of antinodes (maximum amplitude): 

The amplitude of stationary wave is: 

  𝑨 = 𝟐𝒂 𝒄𝒐𝒔𝒌𝒙 

The amplitude will be maximum if 𝑐𝑜𝑠𝑘𝑥 is maximum,  

i.e.,  𝑐𝑜𝑠𝑘𝑥 = ±1  and 𝑨𝒎𝒂𝒙 = 𝟐𝒂 

or cos
ଶగ

ఒ
𝑥 = cos( 0, 𝜋, 2𝜋, 3𝜋,… …) 

or 
ଶగ

ఒ
𝑥 = 𝑛𝜋  ; 𝑛 = 0,1,2, … 

or x = n
஛

ଶ
  

This indicates the position of antinodes. 

Distance between two successive antinodes ∆𝑥 =
ఒ

ଶ
 

 Position of nodes (minimum- zero amplitude) 

The amplitude will be minimum if 𝑐𝑜𝑠𝑘𝑥 is minimum, 
   i.e.,  𝑐𝑜𝑠𝑘𝑥 = 0  and  𝑨𝒎𝒊𝒏 = 𝟎 

   or cos
ଶగ

ఒ
𝑥 = cos(

గ

ଶ
,

ଷగ

ଶ
,

ହగ

ଶ
… …) 

   or 
ଶగ

ఒ
𝑥 = (2𝑛 + 1) 

గ

ଶ
 ; 𝑛 = 0,1,2, … 

   or    

This indicates the position of nodes. 

Distance between two successive nodes ∆𝑥 =
ఒ

ଶ
 

Positions of antinodes: 

𝑥 = 0,
𝝀

𝟐
, 𝝀, 

𝟑𝝀

𝟐
, 𝟐𝝀… … …  

Distance between two successive 

antinodes ∆𝒙 =
𝝀

𝟐
 

Antinode is a point of maximum 
displacement (or amplitude) and 
minimum pressure (minimum 
pressure variation). Hence the 
displacement antinode is called as 
pressure node. 
No (minimum) sound is heard at 
antinode (as sound wave is a pressure 
wave). 

Distance between two successive nodes and antinodes =  
𝝀

𝟒
 

Positions of nodes: 

𝑥 =  
𝝀

𝟒
 , 

𝟑𝝀

𝟒
, 

𝟓𝝀

𝟒
 … … …  

Distance between two successive 

nodes ∆𝒙 =
𝝀

𝟐
 

Node is a point of minimum 
displacement (or amplitude) and 
maximum pressure (maximum 
pressure variation). Hence the 
displacement node is called as 
pressure antinode. 
Maximum (intense) sound is heard at 
node (as sound wave is a pressure 
wave). 


