Cuestion 3
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Water is flowing in an open rectangular horizontal channel at a depth of 2 metres
and a spesd of 3 ma~'. It then flows smoothly down a chute into ancther open
rectangular horizontal channel of the same width where the depth of watsr is 1
metre. Asstiming the water can be modelled as an inviscid incompressible fluid and
that the flow is steady and irrotational, find the speed of the water in the lower
channel and the difference in height between the two channel floors. You may take
the magnitude g of the acceleration due to gravity as 10 ma=?.

Question 4
The function w(z, y) satisfies the partial diferential squation
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The charactznistic coordinates may be chossn to be

C==z'y and ¢==z

e
41"23;? +8y— =10 (= 0).

(i} Use the coordinates { and ¢ to transform the partial diffsrential squation to
standard farm.

(ii} Hence find the general solution w of the partial differential squation as a func-
tion of = and v,

CQuestion 5

Determine the first three non-zers termms of the power series solution about = =0
of the differential equation
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(1—2t)F -2 —y=0

which satisfies the initial conditicns
-
¥i0})=0 and Ey-f'?] =1

State the interval of canvergence for the power series solution.
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