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1. Please solve the folloWing differential equations: (5 points for each one)

&£y _ cdy — rpc? @y,
A2—=—=5-—+4x = cos*x B. —+y=secx
2
C. l:;xg)-—y=x+sinx
d?y dy ) dy _
D. 'é't—2+4'z+ 13y = §(t —m) + 6(t —3m) with p(0)=1 and —d?tzo—l

2. For a cylindrical empty tank of diameter D, water is pumped into the tank at constant flow
rate of Q. If there is a circular hole of diameter d at the bottom of the tank, please find the

height of water level, , as a function of time, #. (15 points)

3. Please write down the computation equations explicitly if the fourth order Runge-Kutta
method is used for the differential equation y”— 2y’ + 3x)? = x? with initial conditions
y(0) =1 and y’(0) = 0. (15 points)

u(0,y)=1, limu(x,y)=0, 0<y<l
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4. Please solve _6’__521_+ 0 l?l =0 with Ou
ox°  oy° —é;

. (15 points)

=-u(xl), x>0

y=1

»=0

. (15 points)

’ 0)=0 >0
5. Please solve == o i‘ with u(x,0)=0, x
t>0, w(0,)=1, wu(co,t)=0

ot Ox”
6.For n set of experimental data (x; y;) where 7 is from ! to #, least-square method is used to
determine the coefficient g and intercept b for linear regression equation y = ax + b. Please

derive the equations for coefficient a and intercept 4. (20 points)




