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PDE 801S PARTIAL DIFFERENTIAL EQUATIONS JUNE 2023

QUESTION 1 [24 marks]

1. Form partial differential equations

(a) by eliminating the arbitrary functions ¢ from the relation

zyu(z,y) = ¢(z +y + u(z, Y))

(b) by eliminating the arbitrary functions f and g from the relation

u(z,y) = f(o +ay) + g(c — ay)

(c) by eliminating the arbitrary constants a,b and c from the equation

QUESTION 2 [24 marks]
2. Solve the following first order PDE
(a) 24 33—; = bu + tan(y — 3x) -
(b) ud: — 'ug—; =(z+y)*+ 2
() oy — 2)& +y(z - 2)& = 2(z — y)
QUESTION 3 [20 marks]

3. (a) Reduce to normal form and hence solve

Pz 9 0%z 0%z 0z 0z

W-1zz-W _1)8x8y+y(y_1)8_y2+%_5§

provided y # 1
(b) Reduce to normal form

Zyw F 2y + D2y + 2 — 28y — 32 =0

QUESTION 4 [30 marks]

4. (a) Determine the displacement y(z,t) for a taut string with fixed endpoints at x = 0

and z = [, initially held in position y = yo sin® (%) and released from rest.

(b) Find the solution of the Cauchy problem

Uy — CPUge = 0, zeR, t>0, wu(z,0)=f(z), w(z0)=g(x), xR

End of Exam!
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