Vectors
Line =a+A(b- a)

Coplanar condition

Scalar product ab= |a||b|c036?
ab=ahb, +ab +ab,

Plane (r-a)n=0

Sphere, radius a, ‘[_ p‘ —a

centre p N

Cylinder, radius a, r—(r.n)n/=a

unit normal p

Cone, half angle q,
tip at p, unit normal n
Vector area, area a, S=an
unit normal n
Cross product

‘[ —E‘COSO{ =(r—p)n

2"t} = alblsin 0
abhc=-ac™b
a”(b™c) =(ac)b—(ab)c

Scalar triple product
Vector triple product

Complex Numbers

Roots 11 famr
2" =|zhe "
De Moivre (cosn@ +sin n@) = (cos G +sin H)"

Trigonometry  cosd=1(e" +e )
sin@=21(e"-e)
Hyperbolics coshd=1(e’ +e7”)
sinh @=1(e”—e™)
cos@ =coshidisin @ =sinh i@
cosh@ =cosi@ isinh 8 =sinié
To change from normal to hyperbolic identity,
change functions and reverse sign of sinh?

Trigonometry

Addition sin(a +b) =sin acosb +sin bcosa

cos(a +b) =cosacosb —sin asinb
Corollary cos’ @ = 1(cos20 +1)
sin® @ =1 (1—cos20)

Integration

Trigonometric I sec 0o = tan 0

Hyperbolics I sech’@d@ = tanh 6

J' — cosech26d0 =coth @
j dx  _ =cosh™%
JxF—a?

=sinh X

dx
JW

~dx = tanh ™" %
Ja2 —x? a

.[2 ~dx = coth ™2
x* —a’

Tan integration .[ dx
1+X

_ -1
~=tan" X

Coordinate Systems

Spherical polar: Cylindrical polar:

Spherical element dV = r?drsin &g

Cylindrical element dV =rdrd &z
Approximation
Taylor’s f(x)~ f(a)+..+ =2 (x —a)"
theorem
Binomial
expansion (L+x)" _Z((n—r)lr' )
Newton « oy (%)
Raphson T f(x)

En ® f (r)

2f! (r)

Differential Equations

Linear form Y4 P(X)y =Q(x)

u(x) = exp([ P(x)dx)

_ Ju)Q(dx
()

Real roots: y = Aexp(4,x) + Bexp(4,x)
Imaginary: y = exp(ax)(C cos fx + Dsin fX)
Degenerate: y = (A+ Bx)exp(Ax)
Functions

If defined at a and
lim f(x)= f(a) from any

Continuous at a

direction
If continuous at a and
derivative continuous at a

Differentiable at a



