Elementary Engineering Mathematics
Equation Sheet #3 — Systems of Equations & Exponential, Sine, Cosine Functions

Systems of Equations and Matrices

1. Linear Algebraic Equations: [A] {x} = {b}

ay, 4dp 4, X b,

[A] _ ay Ay - 4y, {x} _ X, {b} _ bz

nxn . . . . . .
_anl an2 ttt ann n ’xn bn y,

2. Cramer’s Rule for n=2

de‘{bl a12:| det{all b1:|
b, a, a, b,

X =— X, =

det [ A]

3. Matrix Inversion

[A]{x}={b} = {x}= [A]_1 {b} [A]f1 exists only if |det[A] = 0

For 2x2 matrices:

a a 1 a —a a —a
Al=| %4 e AT 2| %2 2| fqetl4l=| 12 B
L] Llﬂ azj =l {_azl a, }/ Al {_aﬂ a, }/(anazz )

Exponential, Natural Logarithms, Sine, and Cosine Functions

1. Exponential and Natural Log

f(x)=e'| (e=2.71828...)

log, (x) — eln(x) —

Natural Log is the Inverse Function: (log, (¢") =1In(e*) =x| |e X

2. Useful Sine and Cosine Identities
sin(a + ) =sin(a) cos( ) + cos(x) sin( )
cos(a + ) = cos(ax) cos( ) —sin(e) sin( 5)

3. Sine and Cosine Combinations

x(t)= Asin(wt)+ Bcos(wt) = M sin(wt +@)| |M = \/A2 +B°| |[p=tan (B/A)

[x(1) = Asin(w1)+ Beos(wr) = M cos(wi +§)| |M = 4>+ B*| |#=tan"' (-4/B)

Frequency: |@ (rad/s)| |f =+% (Hz) Period: |T :% (s/cycle)
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