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Which of the following organism is commonly found in conventional activated sludge? (A)
Zooglea (B) Influenza virus (C) Earthworms (D) Zebra mussel
Chemolithotrophs use which of the following compound as energy source? (A) organic (B)
inorganic (C) both inorganic and organic (D) neither organic or inorganic compounds
Which of the following statement about energy or redox tower is NOT true? (A) The reduced
substance in the redox pair at the top of the redox tower has the greatest tendency to
donateelectrons(B)oxidationiszaprocessinvolve1osinge1ectronsandreleasingenergy
(C) The higher the reduction potential (more positive) for one redox pair, the higher
the tendency to gain electrons in redox reactions (D) In most biological process, nitrate
is the most common electron carriers.
The growth of one bacterial cell continues until the cell divides into two new cells.
This process is called (A) binary fusion (B) binary fission (C) binary division q1))
bindery fusion
A typical bacterial growth curve can be divided into 4 different phases: 1. stationary
phase 2. death phase 3. lag phase 4. exponential phase. Which of the following is the
correct order for a batch culture? (A) 1234 (B) 2413 (C) 3412 (D) 1324
In a chemostat bioreactor, the population density and growth rate are controlled by
and __, respectively.(A)limitingnutrient,fflowrate(B)flowratez’limitingnutrient
(C) dilution rate / flow rate (D) cell decay rate / doubling time
Which of the following is NOT major factor affecting water disinfection efficiency? (A)
type of organisms, eg. Bacillusand Fscherichia (B) disinfectant contact time (C) water
organic contents (D) volume of the tank
Which of the following statement regarding drinking water is TRUE? (A) Both physical
and chemical methods are used to treat and purify water (B) potable water is not safe
for human consumption (C) Cholera an be transmitted by water or air (D) Viruses are not
easily inactivated by water disinfection agents such as chlorine
Which of the following statement regarding wastewater treatment is NOT true? (A) Most
wastewater treatment facilities employ methods designed to detect each pathogenic
organism that may be present in a given sample (B) Secondary treatment may be aerobic
or anoxic (C) Wastewater plants are usually constructed to handle both domestic and
industrial wastes (D) Biological process is the most common method used in domestic
wastewater treatment plants

Which of the following statement about sludge bulking is NOT true? (A) Wastewater high
in glucose, maltose and lactose can potentially trigger the sludge bulking (B) The most
prevalent cause of filamentous bulking is low substrate concentration (C) 7hiothrix is
a common bulking microorganism (D) Increase dissolve oxygen can enhance the growth
filamentous bulking bacteria
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List some indicator microorganisms for water quality monitoring other than fecal
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colifoms and what are the criteria for an indeal microbial indicator? (10 %)

12. What is Sharon-Anammox process? What are the microbes involved? (109%)

13. &XBTAEFAE 340000 & (KW-hr) - BREHNSLREBBEE -® 1 2AEEK (4
B 85%) 6y 245 49 A 14000 Btu/1b (1 Btu/lb = 2.326 kJ/kg). 1Bindkits T % £ 35% 0 3P
EFEBRLAHM S Ve — R b5t ? R F 2 KBFiEH R4 1400 W' mRA B LSRR
EAERRE GEOERZER 1% A HARXBFTHER 20% EE5 AT 004 HITpHE
I EZE24R? (1 Whr = 3600 J) (15%)

14, &1 LAKFAwARAS BaCl: (& 99%) 0.35 x 107 g fiftdy NaCl (4 98%) 15.53 g -
sRaksr K500 (#67% 99%) 16.2 x 107 g»
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##| M Davies relationship # % Ba" & SO& % 8 -F &M 44 # (ion activity
coefficient) » vy

log y = -0.5 2 ( I**/(1+1%% - 0.2D)

(W) o RBEAZEREHRL 10 M FP R TR TR E T A B R?
(&3t 15%)
(B+& :Ba: 137.3, Cl: 35.45, Na: 23.0, K: 39.1, S: 32.1, 0: 16.0)

15. = RALS(CO R AR E - £ —AELETE T BME Ik - o Rife & MG — KT
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wE -78.2 -69.1 -56. 7 -39.5 -18.9 5.9 22.4
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(=) FHEE2CT - # CO:Blibey FIKE A
(=) #HEFMFEE2Z A atm = 1. 033 Kg-force/cm®)
s HEE 20 CO: BMb ey B R - (10%)
16. Rrmilsbeyebk  E440. 12 ng/Lx4a ey pHEA6.00- A THELZES » 0
RARBEAAZRA > A BRBER A RL pl A8 8 - HIRMRELRE - B3t
Hh#Emez plH#E - (10%)
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18 M2 RO BT $oka F -
0 = H + OH K = 107"
HLC0s = HCOs + H Ea= 10%*
HCOs = CO + H K= 107°

FERH  BRREIEL &

&4 il EH HA % £y
10" 1.26 logl | 0 In 2 0. 69
10** 1.58 log 2 | 0.30 In 3 1.10
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10% 2.00 log 3 0.48 In 4 1.39
10 2.51 log 4 0.60 In 5 1. 61
10 3.16 log 5 0. 70 In 6 1.79
1p"* 3. 98 log 6 0.78 In 7 1.95
- 5.01 log 7 0.85 In 8 2.08
10°* 6. 31 log 8 0.90 In 9 2.20
10%° 7.94 log 9 0.95 In 10 2.30

In(a)= log(a)/log(e), e = 2. 718, log(e) = 0.4343

RAM e






