Prelims Introductory Calculus MT 2019: Sheet 4

. Given that
zs?+yt?’ =1 and 2%s+y*t =xy—4,

where © = x(s,t) and y = y(s,t), find z,, ¢, ys and y; at the point (z,y,s,t) = (1,-3,2,—1).

. Given that
2z = a2 + zvy,
2 +y> = st+05,
By = 42
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where & = x(s,t) and y = y(s,t), find expressions for % and Z.
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Evaluate these expressions at the point (z,y,s,t) = (3,1,1,5).

. Let t > 0. Verify that
A —x?
T(x,t) = — —_—
(z,1) \/iexr)(%t)

oT 0T

— =K.

ot Ox2
Sketch T as a function of x at two different times ¢.

is a solution of the heat equation

. Find general solutions f(z,y, z) of the following PDES:
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(2) 923 0, (b) Oxdy0z -

. Find general solutions u(x,y) of the following PDES:
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. Use the change of variable u(x,t) = eg(x) to find solutions of the equation
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. Find separable solutions z(z,y) = X (2)Y (y) of the following PDEs:
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(a) gy*y%a (b) x%*ZJF?Ja*y'



