Engineering and finance formulas

Signals and control

A first-order low-pass filter, its cut-off frequency and the sampling theorem:
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The PID controller and the discrete Fourier transform:
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Electrical
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Mechanical and civil

Deflection of a simply supported beam under a central load, stress and strain, and the
Reynolds number:
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Interest and loans

Compound interest, continuous compounding, and the payment on an annuity loan of princi-
pal P at periodic rate r over n periods:
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A loan of P = 250,000 at 0.35% a month over n = 300 months costs
0.0035 - 1.0035300
250,000 x 10035300 — 1~ 1,518 a month.
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The capital asset pricing model and the Sharpe ratio:
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Option pricing
The Black-Scholes partial differential equation and the price of a European call:
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