ECEN 2632 — Test #4 Handout
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Rectangular to Polar conversion

V=A+jB=+A%+B2 (tan 1—)

Polar to Rectangular conversion
V =V,2¢° =V, cos ¢ + jV;, sin ¢ (Note that V,, is a magnitude and should be positive, thus angle differs)
Complex Arithmetic
Addition/Subtraction — must be in rectangular coordinates; combine real terms and imaginary terms. Ex.(4; +
jB1) + (A2 +jB;) = (A1 + A;) +j(By + By)

Multiplication Division
Rectangular coordinates; distribute Polar coordinates; divide the magnitudes and
(FOIL) subtract the angles
Polar coordinates; multiply the Rectangular coordinates; multiply the
magnitudes and add the angles denominator and numerator by the complex
conjugate of the denominator, then simplify
Complex Number Identities jt=-1 and %= —j
Average Power
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P = m mcos(@,, - 61) = Veffleff COS(GV - 91) = |Ieff| R = EITZnR = eT
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Q = msm(@,, - 91) = Veferff sm(@,, - 91) = |Ieff| X = EITZnX = eT
Complex power S =P +jQ
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S== I 4(9 ) = VeferffL(gv - 91) = Veffleff = EV = |Ieff| Z

Apparent Power |S| = /P2 + Q2 Power factor pf = cos(6, — 6;)

Lagging power factor: implies that the current lags the voltage — hence inductive load
Leading power factor: implies that the current leads the voltage — hence capacitive load
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