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Background

The following relationships can be readily
established

[sin(kw t)dt = [cos(kw, t)dt = 0

}Sin2 (kw,t)dt = }cos2 (kw,t)dt = ;

(1)
(2)
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[cos(kw,t)sin(gw,t)dt = 0 (3)
[sin(kw.t)sin(gw,t)dt = 0 (4)

}cos(kwot) cos(gw,t)dt =0 (5)



i Background cont.
W = 27f

P=_ (7)

(6)

Where T and T represents the frequency
In (cycles/time) and period (in seconds) respectively.

A periodic function with a period | should satisfy
the following equation:

f(t+T) = f(t) 8)
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Example 1

Let

A= [sin(kw,t)dt (©)

= ( L j[cos(kwot)];

kw,
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1
o, j[cos(kon) —cos(0)] (10)
-1 j[cos(k 27r) —1]

kw,
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Example 2

Let B — jsm (kw t)dt

Recall

B

sin’(a) =

|

1-cos(2a)

2

1 —lcos(ka t)
2 2

dt

(11)

(12)

(13)
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+

(14)
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+

LI sin(2k *2r)
2\ 4kw,

_ T
2

Example 3
Let

C = [sin(gw,t) cos(kw, t)dt

(15)
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Recall that

sin(a + ) =sin(a) cos(p) +sin( ) cos(«x)

(16)

C = [[sin[(g + k )w.t|—sin(kw,t) cos(gw.t) |dt (17)

O — -

14
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O —, —i

sin[(g + k)w, t]dt — [sin(kw.t) cos(gw,t)dt (18)
C = 0— [sin(kw,t) cos(gw t)dt (19)
Adding Equations (15), (19),

2C = [sin(gw,t) cos(kw,t)dt — [sin(kw.t) cos(gw, t)dt

o —

sinf(gw,t) — (kw,t)Jdt = Jsin[(g —k)witldt  (20)
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2C =0,

since the right side of the above equation Is zero
Thus,

C= }sin(gwot) cos(kw,t)dt =0 (21)
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