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Problem 5-6

One hundred antennas are putting out identical waves, given by

E = 0.02 cos(ε-ωt) V/m

The waves are brought together at a point. What is the amplitude of the resultant when 

(a) all waves are in phase (coherent sources) and

(b) the waves have random phase differences?

Ans:   
(a)

N

E02 = (Σ E0i2) = N2 E012
         i=1

E02 = 1002 E012
E0 = 100 E01       (      amplitude of the resultant = 100*0.02 = 2
        N

(b) E02 = Σ E0i2 = NE012
           i=1

   E02 = 100 E012

E0 = 10 E01          (      amplitude of the resultant = 10*0.02 = 0.2
