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1. A function u(x, y) of two independent variables x and y satisfies the first order
partial differential equation
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By first looking for a separable solution of the form
u(x, y) = X(x)× Y (y), find the general solution of the equation. [8 marks]

Determine the u(x, y) which satisfies the boundary condition
u = x + x3 when y = x. [2 marks]

2. The potential V (r, θ) in plane polar coordinates satisfies the equation
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V (r, θ) = 0 .

By searching for a solution in the separable form, V (r, θ) = R(r)×Θ(θ) show
that the general solution in the region 0 ≤ θ ≤ 2π is
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(En cos nθ + Fn sin nθ) . [7 marks]

If the potential on the ring r = a is given by V (a, θ) = V0 cos θ, evaluate the
potential in the regions 0 ≤ r ≤ a and a ≤ r <∞. [3 marks]
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