
1. Solve the logistic differential equation 1dy yky
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, where k and L are positive constants. 
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2. Solve the boundary value problem 
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   where ,vc H  and are positive constants. (30) 
3. (a) Show how to find a particular solution by variation of param
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eters (15). 
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(b) Use (a) to find the complete solution to the ODE, y" ? 2y' + 2y = 2excosx (15).

. Consider a system of two tanks as shown below. Find the salt content for each tank if the system 

(20)

Consider a 2  Order linear non-homogeneous ODE in (1) 

y" + p(x)y' + q(x)y = r(x)       (

One may find two basis functions to form the general solution for the ODE.   

yh=c1y1+c2y2 (c1, c2=const)       (

And obtain the particular solution yp of (1) in the form 

   (3) 

 where W = y1y'2 –y2y'1 . 
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can be modeled as  
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1. 5
2.  

3. BOD COD ThOD PCBs  

4. (a).   (2%) 
 (b).   (2%) 
 (c). ! (4%) 
 (d).  (heat island effect)  (2%) 

5.  (a).   (3%) 
(b).   (3%) 
(c).  (near the ground)  (upper atmosphere)

  (2%) 
(d).  Secondary air pollutants  (2%) 

6. (a).   (3%) 
(b). 3T 3T   (3%) 
(c).   (4%) 

( 10 )

1.
Ca2+ = 194 mg/L   HCO3

- = 317 mg/L 
Mg2+ =24 mg/L       SO4

2- = 67 mg/L 
Na+ = 14 mg/L             Cl- = 204 mg/L 
pH = 8.5  ( Ca2+ = 40 Mg2+ = 24 Na+ = 23 Cl- = 35.5) 
 (a)  (meq/L) 
 (b)  (meq/L) 

      (c) mg/L as CaCO3

   (d) mg/L as CaCO3

      (e)   



2.  (a).  (NH3)  1 atm, 0 25 ppm  mg/m3 
 (b).  (NH3)  2 atm, 10 100 g/m3  ppm   
 (c). 1000 gr/m3

95% 99.5%  
 (d). 1 m 1000 kg/m3 27

1.2 kg/m3 1.85 x 105 kg/m-s  

3. 1000
36 PCB 0.1% 6 Benzene

(50%) Chlorobenzene (50%)

 (kg/hr)  (kg/hr) 
PCB 0.00002 0.00001
C6H5Cl 0.01 0
C6H6 0.002 0

(1) PCB Chlorobenzene (DRE)  (8%)
(2)   (

DRE 99.99% DRE 99.999% )(2%) 

4. 5 g
3.1 5% 35%

10% ( 3800 cal/ )
(1)   (4%) 
(2) (HHV)D   (6%) 



1. The shear force and bending moment diagrams of a beam are shown in Figure 1. Please 
determine the external loads (including forces and bending moments) that result in such 
diagrams (20%).  Please define your own appropriate positive sign convention. 

2. Members 1 and 2 supported by two hinges a and c, respectively are identical and rest at an angle 
 with the horizontal line before loaded at the joint b (Figure 2).  Member 3 is vertical with 

the upper end pined at the joint b.  A block of W in weight is hooked up at the free end of 
member 3 and released slowly so that the weight is fully supported by member 3 while a 
gravitational force is pulling the block downward.  All three members are deformable with the 
same cross sectional area A and material property E except that member 2 has a double size 
cross section area, 2A.  The self weights of the members are negligible.  What is the vertical 
deflection at joint b after the weight is hooked up (10%)   What is the horizontal deflection of 
the block (10%)   What are the internal forces of these three members (10%)  
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3. 6200 10A
6 6500 10B 800 10C

(1) x y xy (10 %) 
(2) (10 %) 

z
5 MPa 195 GPa

0.25
E

(1) c x  (10 %)  
(2) c y  (10 %) 
(3) V  (10 %) 



I.
1. 1)ppm mg/L 2)ppmv mg/m3 5
2. 1) — 2)  + 3)  - 5 Ca  40 P 31
3. 10 mg/L - 10 mg/L 5
4. A dA/dt

10
II.
5. -1,2

10

6. (1) Na+ 76 mg/L Ca2+ 65mg/L Mg2+ 18.2 mg/L  Cl- 98 mg/L 
SO4

2- 28 mg/L HCO3
- 286.7 mg/L (2) ? mg/L CaCO3

15 Na  23 Mg 24.3 S 32 Cl 35.5

7. Cu 5 mg/L 63.5 EDTA
200 mg/L 372 Cu(II) Cu(II) EDTA Y4-

CuY2- 6.3 104 10

8. pH 2 10

9. 10

10. (1) ? (2) 
NaNO3 10

11. pC-pH 0.001M H2A pH ? H2A pKa1 3 pKa2 8 10


