Math 245 — Formula Sheet.

General Formulas. Yy

1 e integration by parts: Ju dv=uv — Jv du

log rules: In(A) +1In(B) = In(AB), In(A) —In(B) = In <A>,

B
cln(A) =In(A€)

_ —b + Vb2 —4ac
1) quadratic formula: x = 2a
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A2 Formulas.
e fory’ + a(x)y = f(x) we have:
o integrating factor I(x) = e/ a(x) dx
o variation of parameters: y = uyy
o where yy, = e~ Jalx)dx gnd y = | % dx
e circuits
o Kirkhoff’s Voltage Law: E = RI+ LI' + Q/C
o derivative of charge is current: I = Q’
e Bernoulli equation: y’ + a(t)y = f(t)y™
o substitute u =y' "
o converts to u' + (1 —n)a(t)u = (1 —n)f(t)

A3 Formulas.

e spring with no external force: my” + py’ +ky =0

e amplitude-phase: acos(wt) + bsin(wt) = A cos(wt — P)
oA =+va?+b2and (Acosdp,Asind) = (a,b)

e Wronskian: W(y1,y2) = y1y5 —yjy2

e Abel’s Theorem: for y” + p(t)y’ + q(t)y =0
e W(y1,y2) = Ae—Jp(t)dt ¢ Y1, Y2 are solutions
e if Yy is a solution ,hen Abel’s theorem for A = 1 yields:

e—Ip(t)dt

0s0is y> = uy; where u = | " dt
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