
2Z03 Exam

Trigonometry

csc θ = 1/ sin θ

sec θ = 1/ cos θ
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sin θ sinϕ =
cos(θ − ϕ) − cos(θ + ϕ)
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cos θ cosϕ =
cos(θ − ϕ) + cos(θ + ϕ)
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sin θ cosϕ =
sin(θ + ϕ) + sin(θ − ϕ)
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cos θ sinϕ =
sin(θ + ϕ) − sin(θ − ϕ)
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sinh x =
ex − e−x

2

cosh x =
ex + e−x

2

Models
Newton’s Law of Cooling

T (t) = Tm + (T0 − Tm)e
−k(t−t0)

Draining a Tank

h(t) =

(
h
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Population Growth

Realistic Population Growth

P (t) = P0
K

P0 + (K − P0)e−rt

Beem deflection

Hook’s Law of Springs

Dampened spring system

mx
′′

= −kx − βx
′

where β > 0 is damping constant.

Can also apply external forcing:

L[y] = y′′ + P (x)y′ +Q(x)y = f(x)

Cauchy Euler Equations

General soloution is y = xm:

Partial differential equations

variations

heat equation

k
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wave equation
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laplace equation
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