4: Benard convection

a) Differentiating the quadratic with respect to cos ives
(a) Differentiating the quadratic with respect to cos*6 g

Jdo —B,
dcos?® 20+ (v+K)K?

This is positive assuming that (1) B, < 0, as is normally required for convective instability, and (2) ¢
is real and positive, which is true for convective instability.

Growth is maximized when cos? 6 is at its maximum value, 1.
(b) Define f = (k*> +n?n?)? /k*? and differentiate with respect to k*2:
af _ (]}*2 +n2n.2)2
a]}*Z - ]}*4

[2k2 — 2m?]
which is zero only if k*? = n?x2/2, or
k=nm/V2.

In this case Y
f= 1”4”4 ~ 657.5 forn = 1.
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