
Identities
sin(A±B) = sinA cosB ± cosA sinB
cos(A±B) = cosA cosB ∓ sinA sinB
sinA sinB = 1

2 [cos(A−B)− cos(A+B)]
cosA cosB = 1

2 [cos(A−B) + cos(A+B)]
sinA cosB = 1

2 [sin(A+B) + sin(A−B)]
cosA sinB = 1

2 [sin(A+B)− sin(A−B)]
sin 2A = 2 sinA cosA
cos 2A = 2 cos2A−1 = 1− 2 sin2A = cos2A−sin2A
sin2A = 1
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Some Fourier Transform Pairs

h(t) → H(f)

rect

(
t

T

)
→ T

sinπfT

πfT

cos(2πf0t) → 1
2δ(f − f0) +

1
2δ(f + f0)

u(t) → 1
2δ(f) +

1

j2πf

e−atu(t) → 1

a+ j2πf

te−atu(t) → 1

(a+ j2πf)2

e−a|t| → 2a

a2 + (2πf)2

e−t2/(2σ2) →
√
2πσ2e−2π2f2σ2

δ(t− t0) → e−j2πft0

sin 2πWt

2πWt
→ 1

2W
rect

(
f

2W

)

∞∑
m=−∞

δ(t−mT ) → 1

T

∞∑
n=−∞

δ
(
f − n

T

)

Indefinite Integrals
∫

sin(ax+ b) dx = −1

a
cos(ax+ b)∫

cos(ax + b) dx =
1

a
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sin2 ax dx =
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2
− sin 2ax

4a∫
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4a∫
sin ax cos ax dx =
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sin ax sin bx dx =
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2(a+ b)∫
cos ax cos bx dx =
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2(a+ b)∫
sin ax cos bx dx = −cos(a− b)x

2(a− b)
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2(a+ b)∫
cos ax sin bx dx =
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2(a+ b)∫
x sin ax dx =
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(sin ax− ax cos ax)∫

x cos ax dx =
1
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(cos ax+ ax sin ax)∫

x2 sin ax dx =
1

a3
(2ax sin ax+ 2 cosax− a2x2 cos ax)∫

x2 cos ax dx =
1
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(2ax cos ax− 2 sinax+ a2x2 sin ax)∫

eax dx =
1

a
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xeax dx =
1
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1
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eax(a2x2 − 2ax+ 2)∫

eax sin bx dx =
1
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eax cos bx dx =
1

a2 + b2
eax(a cos bx+ b sin bx)

∫ [
sin ax

x

]2
dx = a

∫
sin 2ax

x
dx− sin2 ax

x∫
lnx dx = x lnx− x

Properties of the Fourier Transform
Operation h(t) H(f)

Linearity a1h1(t) + a2h2(t) a1H1(f) + a2H2(f)
Duality H(t) h(−f)
Complex Conjugate h∗(t) H∗(−f)

Time Scaling h(αt) 1
|α|H( f

|α| )
Time Shift h(t− t0) H(f)e−j2πft0

Time Convolution
∫∞
−∞ h1(τ)h2(t− τ) dτ H1(f)H2(f)

Time Multiplication h1(t)h2(t)
∫∞
−∞ H1(u)H2(f − u) du

Time Differentiation d
dth(t) j2πfH(f)

Time Integration
∫ t

−∞ h(τ) dτ 1
j2πfH(f) + H(0)

2 δ(f)

Frequency Translation h(t)ej2πf0t H(f − f0)
Amplitude Modulation h(t) cos(2πf0t)

1
2H(f − f0) +

1
2H(f + f0)

1


