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1. Solve the following ODEs

d
(1) 2xd—§(/+ y =2x* (8%)
d’y dy

Q- g g Y =R 5y (0)=0; yO) =0 (12%)

2. Use Laplace transform to solve the following ODE

10<t<1

20%
0 t>1 (20%)

j4y=r®) ;y(0)=0; y(0)=0; r(t):{

3. Given a velocity potential, ¢ = xy, please evaluate
M Vo="7 %)

(2) Using part (1) and a fluid velocity profile as V =Vg;

please calculate VxV =? What is the physical meaning of the
calculated value? (12%)



4. Known water of density p, with a velocity profile

V =6zi-12 j+3yk, flowing through a given surface S:
2x+3y+6z=12, x>0, y>0, >0, please evaluate

(1) the following surface integral, HS ,0\7 e NdS =7 (15%)

(2) What is the physical meaning of the above evaluated value?

(5%0)

5. Given a heat diffusion equation of the form
ar _oT
ot ox°
subject with the boundary conditions: T(0, t)=0; T(a, t)=0

and the initial condition: T(x,0)=3x, please solve the above solution,
I.e. the transient temperature profile T(x, t)=2. (20%)



