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1. For partial differential equation N = gx—{ with the following conditions
t

a. T(0,x)=0 b.TO0X)=T, cTOx)=T, dTOxF=Ts e.T(0,x)=T, f. T(0O,x)= T,

T(t,0)=T, T(1,0)=0 T(,0)=T, T,(t,0)=T, T,(t,0)=0 T(,0)=T)
T, ) =T, TD)=0 Ta(t,1)=0 T(1,1)=0 T(t,)=0 TLH=T,
g TOx)=T, hTOx=T, iTOx=0 jTOX=0 kTOx)Ts 1. T(0,x)= T,
T(£,0)=0 T(t,0)=0 T(t,0)=T) T(,0=T, To(t.0O3=T(x,0) T(t,0)=0
T (t,1)=Ts Ty(t,1)=0 TR(t,)=0 T(t.})=Tx Ty(t,1)=0 T(T, < )=0

A Which can be solved by using T(t,x)=H(t)R(x) (separation of variables) directly (12 A )
B. Which has non-zero constant steady state solution and write down the steady state solution. QZ%)

(BB 21842, 2 @70 42)

2. Find the eigenvalues and eigenfunctionsof y”+ky=0 with
r (A)y'(0=0,y’(1)=0;  (B) y(0)+y'(6)=0, y(1)=0.
63 )

3. Please derive the condition for stable solution if the explicit finite differencé method is used to solve

the partial differential equation o o ( P4 D;g
or  ox' )

4. The buoyancy force on a floating object is B = p n dS, where p is the fluid pressure. The pressure p
is related to the density of the fluid p(x,y,z) by a law of hydrostatics: p = Vp(x,y.2)8, where g is the
constant acceleration of gravity. If the weight of the object is W = mg, show what the (B + W)is?
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. Please use similarity method to solve the partial differential equation —a-v=—-7 with the following
; .

conditions: T(0,x) = To, for x > 0; and
fort>0; T(4,0)=T1, T,w)=To. | 2973 )




