11324 EE - IEE 4 R

&

EA

F

=
4

i

Fit

&I

b

i

I

B L TR R

+ 133~137~161~ 16

MIZERZETIEE A
. ERBTASERT
RE R L2 B R R 122

iz

KL TR
C TIEREE

0201
53
R

[

4

=




s

e BBl ETTRREIASE 113 B LIRS
A F A TREL, RAEIER R TRERE R KRG TRV

=Rl g  TRHS 2 HEA 0201 > 6K 3
1R - #1K |

N OEEETE  ANEAEETER . BENEEERIEE  NERBREFEE  FTESD

1. (20%) Evaluate: c_)ﬁ

[4

4Z€ +ze™* dz  ¢:9x* + y* =9 (counterclockwise)
z"-16 ,
2. (20%) Solve the following differential equation, showing the details of your work:
(@) y'—4y —12y =sin(2f)+te”
() y"—12y"+48y —64y =12-32¢> +2¢*

3. (20%) Attempt to solve the heat equation:
&°T 10T _108T(nT)
o ror a O

in a<r<b, t>0

BC1: T(a,t)=0; BC2:T(b,{)=0

IC: T(r,0) = F(r)

, 12 "
4. (20%) Use the differential equation: ‘jlt? +a’x=0 t=0

. e " s i a
with appropriate initial conditions to show that: L(cosat) =——; and L(sinat)=———
‘ . s“+a s*+a

(you may not use integration in this question)

5. (20%) The function @ = ¢@(x,y)satisfies Laplace’s equation in Cartesian coordinates,

o o : ‘
-6-2—+53)—2—= 0 in the part of the x-y plane for which y > 0.
x

It is further given that:
® o(x,y)>0 as x*+y* =0

/2 |x<1

° qo(x,0)={ 0 |o>1

Use Fourier transforms to show that ¢(x,y) = }—J.:—llg(e“"y sin k cos kx)dk
Vs

and hence deduce the value of @(£1,0)




