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1. (20 points) Please solve the initial value problem.
y(0)=14(0)=3

2. (10 points) Please solve the initial value problem by Laplace transform.

y —4y=1y(0)=1

3. (20 points) Please solve the problem
o’y 0%y
=45

ot Ox

for 0<x<5,t>0
y(0,0)=y(5,0)=0 For t20

¥(x,0)=0 %(x,o) =g(x) 0Lx<5

| 0 for 0<x<4
x -
8(x) 5—-x for 4<x<5
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4. (15 points) Answer the following questions. If equations are written, please carefully
indicate the meaning of each symbol you use.
(a) (5 points) What’s the driving force for heat transfer?

(b) (10 points) What’s the assumption for a Langmuir isotherm?

5. (20 points) About the distillation process:

(a) (10 points) What are the main components of a distillation tower? Please draw the
system and point out each part of the tower. Also point out the rectifying and
stripping section.

(b) (10 points) What is the definition of a g-line in the enthalpy related equation?
Please indicate the condition of the feed stream if q<0, q=0, and g>1. Please

carefully indicate the meaning of each symbol you use.

6. (15 points) Answer the following questions. Please carefully indicate the meaning of
each symbol you used.
(a) (5 points) What is Nusselt number (Nu)? What’s physical meaning of it?
(b) (5 points) What is Sherwood number (Sh)? What’s physical meaning of it?
(c) (5 points) Sulfur dioxide gas is absorbed by liquid water, based on two film theory,

which side of the mass transfer rate dominates the whole process and why?




