BioE 202 ASSIGNMENT 1 

To be completed by September 2; handwritten or e-mailed
To count 10 points
Question 1  
A first-order reaction is directly proportional to:

(a) Concentration

(b) Temperature

(c) Pressure

(d) Time

The unit of reaction rate constant (k) in the first-order reaction is:

(a) T-1

(b)  MLT-1
(c) ML-1T-1
(d) Unitless

Question 2  

A bacterium, with the density of water and a diameter of 1(m, is able to propagate at a doubling of population every 20 minutes.  Estimate the mass attainable after 3 days.  State all assumptions.  
Question 3
Up to which height above sea level can a dissolved oxygen level of  9 mg/L be maintained in water at 100 C? 

Question 4

Is it possible that an accidental wastewater discharge, with a BOD of 200 mg/L, caused a fish kill 5 miles downstream in a creek?  The amount of wastewater released was 200,000 gallons over a 3-h period.  The stream flow is 2500 m3/h and the creek has an average depth of 0.9m and an average width of 12.5m, is well aerated and is situated 450m above sea level and the water temperature during this week was 15 oC.  The degradation rate constant of the wastewater organic material is 0.2d-1.  

Question 5

A lagoon is be used to treat industrial wastewater at a flow rate of 2 ML/d.  The degradation of the 250 mg/L BOD occurs at a rate of 0.3d-1.  What volume is required, assuming that the contents are fully mixed, to attain an effluent BOD of 30 mg/L?   If instead, we were to use two lagoons in series, each of equal size, what would the size requirements become?
