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Q1

Q2

Q3

Q4

Let f,g,h be functions R* — IR with continuous second order partial derivatives. If
w= f(x,y), x=g(u,v) and y=h(u,v), find the expression for w_ in terms of the partial
derivatives of f,g and h.

(10 marks)

By using the coordinate method solve 48—'f +3Ef +2f=1.

x

[Hint: use integrating factor to solve the first-order ordinary differential equation]
(10 marks)

By using the linear method, show that the general solution of u, —u,=x" is given by

u(x,y)=—x"y+ e f(x)+g(x) .
(10 marks)

Consider the partial differential equation
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[dentify the classification of the equation and predict its canonical form. Using transformation
S(x,y)=z(x,y)e™ and rescaling independent variables x=a& and y = S, show that the
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correspond canonical equation is given b - ~—z=0 when p=——, aa=— and
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(18 marks)
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Q5

Q6

Let

(a)

(b)

(c)

. : T T
f(x)=x over interval -~ <x< =

4 “

Sketch a graph of f(x) and identify the period in the range —27 <x < 2. Indicate
the period in the graph. Determine whether f(x) is even or odd function. State the
symmetrical axis or point of f(x) from the graph.

(5 marks)

Find the Fourier series in the range —g Lok 3 for the function f* up to three terms.
(13 marks)

) y : b
Find the sum of the Fourier series when x = Z

(2 marks)

Consider the diffusion temperature &(x,7) in a homogeneous one-dimensional heat

conducting rod of length L. The initial temperature at time ¢ =0 is given by sinx and two
ends are fixed at zero temperature. Assume that there is no internal source that generating heat
to the system and the thermal diffusivity parameter, o =1.

(a)

(b)

Sketch the geometrical configuration of the system and write the corresponds
governing equation including the Dirichlet boundary conditions.
(6 marks)

Solve the problem using separation of variables.
(26 marks)

-END OF QUESTIONS -
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