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1. Please solve the following differential equations: (8 points for each one)

a (6x+1)y2—+3x'+2y‘=o b. l¥+2%+y—smx+3cosh
dly : d’y
c x -4, —+6 I d —Z+y=sec’x
# -4z v6y=inx pengd

2. Consider two concentric spheres of radius r=a and r=5 with a<b  The temperature u(r) in the

2
dr
region between the spheres is determined from the equation r% + 2—; =0, w@=u,, ud)=y, ,
r r

where u,and u, are constants. Please solve for u(»). (10 points)

2
3. For Laplace’s equation %;v+ Zyl =0, please find solutions for the following boundary conditions. (15

points for each one)

Ou
u0,y)=1, — =0, y>0
A [HON=0 umy)=y, 1<y<2 B ©) 5x‘,,.. ’
Clu(e)=0, w(x2)=0, O<x<r B I
o
o T(x,0)=3x~1, 0<x<l

T

4. Implicit finite di or_ot

mplicit finite difference method is used for Frlair Wit (>0, TON=F+], eT| —0
ax Lot

Please derive matrices A and B if AU=B where U is the unknown column matrix of 7"/, 7"/, 7"/ and

T, which are at x =0.25, 0.50, 0.75, and 1.0, respectively. (10 ponits)

2
5. For partial differential equation % = gx—{ with T(x,0)=a and the following boundary conditions:

LJT00=0 [TC0=b  (T0=0  [T6.0=b [T6.0=0  [T60=b [T(,0=0
Nrep=0 Tlren=b T|TCH=b |TEhH=c |Teo)=0 |T(eo)=b = |T,,1)=0

p[T60=0 [LeO=b  [L60=b  [T60=0 | [L60=T(0
Tt)=b Te)=b | TD)=c  |L@h=0 | TE)=0

L Which can be solved by using T'(t,x) = H(¢)R(x) (separation of variables) directly ?
11 For those with nonzero constant steady state solution, please write the solution.
Note that a, b, and ¢ are constants. (ZEHE 3 5 ESHEEN3 5)




