mathcentre Facts and Formulas - Large print version - section: 5 of 12

Complex Numbers

Cartesian form: A

z = a+bj where j = /—1 b
Polar form: © c
z=r(cosf + jsinf) =rL0

a=rcosf, b=rsinb, tan@zg B ’

Exponential form:
2 = rel?

Euler’s relations:

e/ =cosf + jsing, o/

= cost) — jsin6

Multiplication and division in pglar f79rm:
2129 = 7“17“24((91 -+ (92), A —14((91 — (92>

29 (&)
If 2 =r/0, then 2" = r"/(nb)
De Moivre’s theorem:

(cos@ + jsin@)" = cosnb + jsinnb

Relationship between hyperbolic and trig functions:
cosjr = coshx, sinjr = jsinhx
cosh jx = cosx, sinhjzr = jsinx

¢ rather than 7 may be used to denote v/ —1.
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Vectors

If r = i +yj + zk then |r| = /22 + 2 + 22

Scalar product
b

a-b=|a||b|cosb (
a

If a = ali + CLQj + CL3k and b = b11 + bQJ + bgk then

a-b= a1b1 + agbg + a3b3

Vector product

o>
U

axb=|al|b|sinfe v N

e Is a unit vector perpendicular to the plane containing a and
b In a sense defined by the right hand screw rule.

If a = aji+ asj + ask and b = b1i + byj + bsk then
axb = (axbs — asby)i+ (asby — a1bs)j + (ar1by — asby )k

i j k
= |ay as das
by by b3
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