MEK1100, selected formulae

Taylor polynomial of second order
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Differentiation formulae
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V(kB)=BVE+KVB, V- (BA)=VB-A+BV-A, Vx(BA)=VBExA+BVxA
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Cylinder coordinates
Transformation: © = rcos6, y = rsinf, i, = cos#i + sindj, igp = — sin 6i + cos 6j.
Differentiation: (A = A,i, + Apig + A.k)
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Spherical coordinates

Transformation: x = rsinfcos ¢, y = rsinfsin ¢, z = rcosf,
i, = sin 6 cos ¢i + sin 0 sin ¢j + cos Ok,

iy = cos B cos ¢i + cos 0sin ¢j — sin Ok,

iy = —sin @i + cos @j.

Differentiation: (A = A,i, + Agig + Asiy)

98, 105, 1 88,
VB= 5y or b r 90" o+ rsin@%w
V-A:ii(rm) L9 (noag)+ e

r2 or "7 rsinf 60 rsinf 0¢



Integrals

Parameterization of surface Q — o: r = r(t, s)
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Cylinder: do = rdfdz; Sphere: do = r?sinfdf d¢

Flux through curve
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Less common forms of Gauss’ theorem
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Irrotational and divergence-free flow fields in 2D

Stream function: v, = _%}’ vy = g—? or v=V x (ko).
example of a source/sink | point vortex dipole

Examples: | stagnation current
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Hydrodynamic equations

Equation of continuity
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Euler’s equation of motion in the gravity field (g is the acceleration of gravity)
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Bernoulli’s equation in the gravity field
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Heat

Specific density of thermal energy for incompressible media: FE(T').
Specific heat capacity: ¢ = g—?.
Heat flux densities: H = Hy + H;, Hy = pEv (advection), H; = —kVT (conduction).

The heat equation:
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