
Math 333 Final Exan (Tern 222) 

Q:1 (25 points) Use separation of variables method to solve the problem 

Let uCX,T) X () TCA) 

subject to the boundary and initial conditions 

The 

xCa)=0 

Hence 

x' 

eneral Saluhon s 
uct) 

An = 

u 

-0, 

h 

0 < < T, L> 0, 

’ 
u(a, 0) = T, 0 < r < T. 

and x 

= 0,1 > 0 

’x = coohX+ inh 

yo)04=0 

ren by 
An e 

As xdx = 

casnX. 

|X-tonstond|Tcto5 
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Q:2 (20 points) Use separation of variables method to solve the problem 

Hence 

subject to the boundary and initial conditions 

uy) = 

+ 

Let uC%,9) X ()YY). Then 

No 

nhn 

= 0, 0 <r<1, 0<y<1, 

u(0, y) = 0, u(1,y) =0, 0<y <1, 

u(z, 0) = 0, u(z, 1) 

X (o) =o Csó 

-

n 

= 1, 0< r <1. 

uc,o) =0 ’ YCo)=0. 

-x'+X=G 

An ihm : 
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Q:3 (20 points) Use Laplace transform to solve the problem 

G.S.: 

subject to the boundary and initial conditions 

4 

(a, )= 

S2 

8u 8u 

Tnvetng 

4 

u(0, t) = t, lim u(, t) = 0, t >0, 

u(z, 0) = 0, 

I > 0, t>0, 

ou 

lt=0 
= 0, > 0. 

t 

V(o,3)= 

get 
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Q:4 (20 points) Use separation of variables to solve the problem 

Hence 

subject to the boundary conditions 

ucc, t)=o’ RCc)-o 

Let = d Then 

Prodvt Sauhons 

8u 

Afdi = 

r ar 

ucY,t ) = 

1 ôu 

Solution u(rt is bounded at r= 0. 
Let u(Y,t)= Rl Tt), 

u(C, t) = 0, t >0, 

u 

0<r<G, t>0, 

u(r, 0) = 0, 0 <r< C, 

YR+R'+AY R =0, T' AT=Þ 

= 1, 0 <r<C. 

Then 
R 

and uCY,o)o T Co)0. 
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Q:5 (20 points) Find the steady-state temperature u(r, 0) in a sphere of radius Cby solving 
the problem 

Let = Caso,Then 

+ 

Hence 

Predvd salh: 

2 u 

Let u(,) RY) e6), Then 
u(c, 0) = cos(0). 

An = 

+ 

For hn cn +), n=0,) 2, --
Now 2R +2Rl 

U,6)= 

1 au 

Anc= nt) 

2 a02 

A-E m2 +m- n(n t)=Ô 

an+ 

+ 

R"+ 

ur, ) i bounded g=O. 

K 

coto ou 

2 a0 

h 

R'e 

An =o, nt 1, 

=0, 0 <r<c,0<0<m, 
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Cx)je,ta)=Pnlaso) 3) 
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Q:6 (10 points) If F = (ry-, 4ay2,y:), find (i) curl F and (ii) div F. 

() 

Fc)= 

Q:7 (10 points) Find the Fourier cosine integral representation of f(r) = e, >0. 

(1+ ) F«) 

(4yPz4x5,- 4z, 2o xty'z -3x}O) 
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Q:8 (15 points) Use Fourier sine transform to solve 

subject to the conditions 

U. c«, t) = 
Let Up = A. 

Nouw 

Thus 

Tnveting 

au 

Then 

u(,t)= 

z>0, >0, 

u(0, t) = 5, 

u(,0) = 0, 

get 

>0, 

> 0. 

A = 
54k 

C= 

5. 

è(«, o) = 0. 

5 e 
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