Identities
sin(A + B) = sin A cos B + cos Asin B
cos(A £+ B) = cos Acos B Fsin Asin B
sin Asin B = 1[cos(A — B) — cos(A + B)]
cos Acos B = 1[cos(A — B) + cos(A + B)]
sin Acos B = 12[sin(A + B) +sin(A — B)]
cos Asin B = %[sin(A + B) —sin(A — B)]
sin2A = 2sin Acos A
cos2A = 2cos?A —1 = 1— 2sin’A = cos’A—sin’4A
sin®A = 1(1 — cos24)
cos®A = (1 + cos24)
sinA = — ( JA _ e*jA)
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Some Fourier Transform Pairs
h(t) — H(f)
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Properties of the Fourier Transform

Indefinite Integrals
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1
cos(ax + b) dr = — sin(ax + b)
a

.2 _x  sin2ax
sin® axr dr = 5 T
2 T sin2ax
dr = =
cos” az de = 3 4 ™
1
sin ax cos ax dx = % sin? ax
a
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sin ax cos bz dx = _Cos(a —bz cos(a + b)x
2(a—b) 2(a+0)
cosax sinbx dx = cos(a — b)z _ cos(a + b)x
2(a —b) 2(a +b)
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Operation h(t) H(f)

Linearity alhl(t) + asha (t) alHl(f) + asHsy (f)
Duality H(t) h(=f)

Complex Conjugate h*(t) H*(—f)

Time Scaling h(at) ﬁH(ﬁ)

Time Shift h(t —to) H(f)e 72Tt

Time Convolution [ h(T)he(t—7)dr  Hi(f)Ha(f)

Time Multiplication ha(t)ha(t) 75 Hi(w)Ha(f — u)du
Time Differentiation 4 p(t) j2nfH(f)

Time Integration fioo h(T)dr jQ;fH(f) + @5(}0)
Frequency Translation — h(t)e/?mfot H(f - fo)

Amplitude Modulation  h(t) cos(27 fot) TH(f — fo)+ sH(f + fo)
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