
PHYS 221 – Chapter 1 
N=1: 

N=2: 

N=3: 

N=9: 

N sine waves added with k’s between 5.0 and 6.0 

π -π 

Δx = π/Δk =π/0.5  

Δx = 2π  



k1=6,  k2=8, ω1=6,  ω2=8,  ko=7,  ωo=7,  Δk=1,  Δω=1    

vp=ωo/ko=1    vg=Δω/Δk=1  phase (carrier) 
group (envelope) 



k1=6,  k2=8, ω1=6,  ω2=7,  ko=7,  ωo=6.5,  Δk=1,  Δω=0.5    

vp=ωo/ko=0.93  vg=Δω/Δk=0.5  phase (carrier) 
group (envelope) 



k1=6,  k2=7, ω1=6,  ω2=8,  ko=6.5,  ωo=7,  Δk=0.5,  Δω=1    

vp=ωo/ko=1.08    vg=Δω/Δk=2  
phase (carrier) 
group (envelope) 


