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QUESTION ONE (30 MARKS) (COMPUL SORY)
a  Thediameter of asemi-circular plate of radius u is kept at 0°C and the temperature at the

semi-circular boundary is T°C. Determine the steady state of the temperature.

(6 marks)
b. Solver —s = cosxcos2y (5 marks)
c. Usethe method of separation of variablesto solver —2p —g =0 (5 marks)

d. A stringisfixed at two points ! apart and is stretched. The motion takes place by
displacing the string in theform v = sin(”T) from which it isreleased at time t=0.

Show that the displacement of any point at a distance x fromoneend at timetis

¥(x,t) = usin (HTj cos(nT) (6 marks)
Solve 2% +29 4 19U _ 1 the method of separation of variables (8 mark
e ves S+ -7 gz — U by themethod of separation of vari es (8 marks)

QUESTION TWO (20 MARKYS)
a. Aninfinitely long plane uniform plate is bounded by two parallel edges and an end at

the right angles to them. The breadth is 1t; the end is maintained at atemperature.
Find the temperature at any point of the plate in the steady state

(20 marks)
. . . . . d%u d%u .
b. Determinetheregioninthex -planeinwhich theequatlonyﬁ + xd_y"—’ =0is
elliptic. Find its canonical form in thisregion (20 marks)
QUESTION THREE (20 MARKYS)
i3z _ (0% %) 4(d%z) X432y
a Solve—— — —— 0 € (5 marks)

b. A rectangular plate with insulated surfacesis 10 cm wide and so long compared to its
width that it may be considered infinite in length without introducing an appreciable
error. If the temperature aong the short edge v = 0 isgiven by

u(x,0) = 20, 0<x<5,

u(x,0) =20(10—x),5<x <10



While the two long edges x = 0 and xx = 10 aswell as the other short edges are kept at 0°C. Find
the steady state temperature at any point (x, ¥) of the plate. (15 marks)

QUESTION FOUR (20 MARKYS)
a. Show that the equation r — 45 + 4t + p — 2q = 0 is parabolic. Find its canonical form

and hence solve it. (7 marks)
b. Classify theequationr + t — x + ¥ = 0 then reduce it to its canonical form and solve it
(7 marks)
c. Aninsulaterod of length L hasitsends A and B maintained at 0°C and 100°C,
respectively until steady-state conditions prevail. If B is suddenly reduced to 0°C and

maintained at 0°C, find the temperature at a distance x from A at atimet (6 marks)

OQUESTION FIVE (20 MARKS)
a Solveth ati Ou _ a® o%u
velne wave equation FYS —_ 32

under the condition

u=0,whenx=0andx =

j—zOWhenr=0and

u(x,0)=x,0<x<mu (10 marks)

i? 5%y
b. Show how we can solveﬁ =(* ﬁ using the D’ Alembert’s Method.(10 marks)



