Reference sheet
Trigonometric identities

sin? 0 4 cos? 6 = 1 tan®6 4 1 = sec? §
sin(A + B) = sin A cos B + cos Asin B sin 20 = 2sinf cos 6
cos(A £ B) = cos Acos B F sin Asin B cos 20 = cos* # — sin? 6
1+ cos 20 .9 1 — cos 20
— sin“ 0 = —

cos? 0 =

Vector calculus theorems Suppose F is a C! vector field on R3.

Stokes’ Theorem F.-dr = // (VxF)-dS for all surfaces ¥ C R?
0% by

Divergence Theorem # F.dS = /// (V-F)dVv for all regions Q C R3
o0 Q

Vector calculus identities

V x (fF) = (Vf) x F+ f(V x F)
V-(fF) = (Vf)-F+ f(V-F)

Vx(Vf)=0
V- (VxF)=0
Vx(VxF)=V(V-F)-V*F
0?2 9 92
2 _ 7 _ i
where V* = 92 T a2 + 9.2

Maxwell’s equations

v-E=2
€0

0B

E=-""

V x 5
V-B=0



Complex trigonometric and hyperbolic identities For all complex numbers z € C:

elZ 4 eJ% ] eIz _ eIz e? L e * ] e? — e ?
cosz = ————— sing = —— coshz = ——— sinhz = ———
2 27 2 2

cos jz = cosh z sin jz = jsinh z

Cauchy-Riemann equations
In Cartesian form

and if f is differentiable the derivative is given by f'(z + jy) = uy(z,y) + jvz(x, y).

In polar form

1 1
Up = —Vg Uy = ——1Ug
r r

and if f is differentiable the derivative is given by f’(rei?) = =99 (u,(r, ) + jv,(r,0)).

Generalized Cauchy integral formula Suppose f is analytic everywhere in a simply connected
region D. For any integer n > 0,

yg f(Z) dz—@ (n)(zO)
r( n!

z—zg)nt1 T

where T' is any simple closed contour going counterclockwise around the point zp in D.

Useful Taylor series




