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Instructions

1. This paper consists of SEVEN questions.
Each question is worth 20%.

Answer ANY FIVE questions.

SR

Show all your working.

5. Useful formulae are attached at the end of the paper.

THIS PAPER SHOULD NOT BE OPENED UNTIL PERMISSION HAS BEEN GIVEN
BY THE INVIGILATOR.



Question 1
(a) State the order of each of the following PDEs, and classify as linear
or non-linear. [5 marks]

() Ussez +yu = 4tan(y)
(i) ZUgs + 2TYUzy — YPu =0
(i) wd+ul=u

(iv) UUge — YUyyy = tanu

(V) 6:1:12" = %%

(b) Find a partlcula.r solution of u,; = 1 that satisfies the conditions
u(l,y) = y* and u;(1,y) = y. [15 marks]

Question 2

(a) Classify the equation 4ug; — 4uzy + Uy, = 2 and reduce it into its
canonical form. Hence find the general solution. [15 marks|

(b) Differentiate u(z,y) = f(z + 2y) + g(z — 2y), where f and g are
arbitrary functions, to show that it satisfies the PDE 4ug; — uyy = 0.
[5 marks]

Question 3
(a) Find a particular solution of the PDE 4u,+8u, ~u = 1 that satisfies
u=2e"*—1lony=2z+2 [14 marks]

(b) Eliminate the arbitrary function in u = zy + f(z? + y?) to obtain
the PDE satisfied by u(z,y). [6 marks]

Question 4
Solve the non-homogeneous Cauchy problem for the wave equation
[20 marks]

Uy = Cga+TH+ct, —oco<z<00,t>0,
w(z,0) = z, —00<z<o00,

u(z,0) = sinz, —oo0o<z< 0.



Question 5

Find the solution of the steady-state problem [20 marks]
Uzz + Uy = 0, 02,y <,
u(0,y) = 8sin’y, 0 <y <<,
u(my) = 0, 0<Zy<<m,
u(z,0) = u(z,7), 0<z <.
Question 6
Solve [20 marks)]
U = Ugg, 0< <, t>0,
u(z,0) = sinz+ %sian, 0<z<m,
U(O,t) = u(ﬂ')t) =0, t>0.
Question 7
Use Laplace transforms to solve [20 marks]

1 .
Uzz — Uy +sinmz = 0
c
u(z,0) = u(z,0) = 0, 0<
u(0,t) =u(l,t) = 0

............. END OF PAPER. .............





