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Exercise 1.

Proof. Conservation of angular momentum for steady state, inviscid, frictionless
flow and constant density neglecting air resistance among one of three sprinkler
wings with angular velocity ω1 implies
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However, since there are three radii, the surface integrals applied on the entire
sprinkler system imply summation over three wings, and thus ω = ω1 + ω2 +

ω3 =⇒ ω = Q cos θ/Ar .

Exercise 2.

Proof. Conservation of momentum given the aforementioned assumptions im-
plies
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Fthrust = −2ρ(Vj − V (t))2Aj . (8)

Exercise 3.

Proof.

Exercise 4.
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Proof. Conservation of momentum, neglecting gravity and buoyancy implies

∂
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∫∫∫
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which, when considering only the direction of translation implies
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2
j

(12)

subject to x′(0) = x(0) = 0. Notice continuity was invoked: V ′
w(t) = −VjAj .
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