Eng Math. Final Term (12/17/2008)

(Closed book and note: 120 min.)

1. [20 pts] Answer properly to each question:

T,
(a) Evaluate 005(54‘1 In2) [5 pts]

& . 3.
Sol) cos(5+zln2):—Zz

(b) Find all values of sin"'+/5 [15 pts]
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" =iz+(1-2z)"

sin” z =—iln[iz+(1-2z*)"*]
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sin™' /5 = =i In[/5i + /(1-5)]
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2.. Find the suitable solution of each question: [30 pts]

l-cosx
(a) Evaluate the following integral P-V-f 2 dx [20 pts]
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T'he integrand of { ——dz has a simple pole at = = 0.
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Equating real parts gives
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(b) Find the condition for analyticity of f(z) in cylindrical coordinate. You should
describe the detail. [10 pts]

Finally,

[ |

Sol) from Cauchy-Riemann equations,

u,=v,ur=v0,

F=XIF
2
6,=x/r

v
therefore,u, =%
r



U, =—Vv,ur, =—v 0

¥y : o

r,=ylr

6. = y/r2

therefore,v, = .- ]
r

3. [20 pts] Evaluate fe“”‘" cos bxdx _ [20 pts]
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4. [30 pts] A circular plate of unit radius whose faces are insulated has upper
half of its boundary kept at constant temperature u; and the other half at
constant temperature u,. Find the steady-state temperature of the plate. (Hint:

diffusion eqgn %:clvzu, where u is the temperature, ¢ is the thermal
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diffusivity. For cylindrical coordinate, ¥ = e 2 2 tu,,)
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