Problem 2.17

Given signal :

- 2
Z cos(wt + 57Tk)
k=0

(a)Representation in terms of Phasors:

S cos(wt + 2rk) = 1+ €957 4 €987 4 387 4 ebm

Phasors in vector plane:

2 4 2 2
X, = 6J5W,X2 = €j57T,X3 = 6J5W,X4 = el57

Imaginary [Im]
3




(b) Required to express x(t) in the form x(t) = Acos(wt+ ¢).
x(t) = cos(wt) + cos(wt + 27) + cos(wt + 27) + cos(wt + 2m) +
cos(wt + ) — (1)
where, cos(wt + £) + cos(wt + 1) = 2cos(wt + Im)cos(*)
and cos(wt + 27) + cos(wt + 37) = 2cos(wt + 27)cos ()

Using the trigonometric identity,
cosA + cosB = 2cos((A+ B)/2)cos((A — B)/2), (1) can be

written as:
x(t) = cos(wt) + 2cos(2m)[cos(wt + ) + cos(wt + 27)]
—> x(t) = cos(wt) + 4cos () + COS( ) + cos(wt + )

Hence,

2(t) = 1 — 4@3(%#)608(%77)](cos(wt))

A =[1 — 4cos(%

57?)003(4@]
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