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Q I :-A/ Wastewatcr is di)uted-by factor' 1/8 using seeded control water" DL) ler cls

in the sample and control bottles are sho*'n in table below Detelmine BODs

value if onc n.rilliliter of seed matelial is added ctirectly to diluted sample and

t\\, ' ln illililer to corllrol boltles

Time Disrolved ol:gen' mg/L
(dal) (ln?0 Diluted (2ml) Seeded

samPle Conl rol
n I ini i.ui I

I , 5.65 u:l
2 L sr6 ol.
I 5ll oul
1 '1 oJ 5so
i 442 )/F
r,, I.lt ).41

7 3.81 123 l
( I 3 malks)

B/ 1-Describe rvith drawing Procaryotic and Eucaryotic cells'

2-State the lactors affecting dissolved oxygen concentration in Watcr'
( l2marks)

Q2:- A/ A 60 ml rau'water sanlpLes rlere taken liom river fol BOD lest by using

300 ml BOD botlles without seeding u'irh four duplications fhe initial

dissolved oxygen concentrations found whcn takcn are 6 43, 6 18, 6 84 and

6.22 mglL |espectitely After 5 days, the dissolved oxygen concentrations at

20"C iicubation are 3 75, 2 83, 2 35 and 2 66 respectively Fjnd rarv water

Bol)r' 
(l3marks)

B/ Explain biclly ofthe lbllorving terms;

1- Polar Molectrles and Non Polar Molccules'

2- I lardness ol u'ater'

3- Thc t,vpcs and sourccs ofu'ater inrpurilics.

( I 2lllarks)



s



Q3:- A/ Use Phelps law to find first stage BOD when t0

al.'s equation to find first - stage BOD when tn : 36

wastewater sample data given below:
power factor : 2.0

= 0 days, and Butts et

hours according to , ..- -- r'/ 't4
kr:0.14 day-'' 

( l3marks)

B/:- Draw a sketch showing Bacterial groMh curves based on (batch and

continuous culture). 
i l2_u.t r.;

Q4:- A/ The results of a water analysis are: calcium 40 mg/I, magnesium 10 mg/l,

sodium I I .Z mg/I, potassium 7.0 mg/l, bicarbonate 1 l0 mg/I, sulfate 67.2 mg/I, and

chloride 11 mg/I. Draw a milliequivalents -per- liter bar graph and list the

hypothetical combinations. Express the hardness and alkalinity in units of mg/l as

CaCOr.
(13 marks)

B/ Write short notes on the following terms:-

1- Phosphorus comPounds.
2- pH-value.
3- Oxidation- Reduction potential.

( I 2rnarks)

Q5:-A/ Calculate the carbonate alkalinity as CaCO3 of industrial water sample

contains 260 mg/l olbicarbonate at pH: 7.0.

coz HC03 co: -
1.0

12

(l3marks)

4 0.6

'6
t 04

BOD5 : 283 mg/L

following tenns:-
2- Fungi

0.2

pH

B/ Define the
1- Bacteria 3-Protozoa 4-Amoeba

( I 2marks)



Useful information:-

Atomic weights, H:|, 0:16, C:12,
cl:35.5, S:32

Ca= 40, Mr 24.4. Na= 23, K= 39.1,

QrC, + QrC,s_: u,ro,, r,
c"

lr', c" : -ktC^o
o, C^ : 

"-''C.-.o

Q, +Q,

1to: 
4loci.jC

Y : L.TI

Kt: k| x 2.3026

t(Dr - D ,)

BoD, mg/L : ot 
;o'

BoD. rnglL - 
(Dt - r>") 

=!Bi - 
B'V

e : tAIeX+) : t-t"I-t'I-h)
S. : f 
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4' B^. \cfi.t '. -fhe ,,t-st )',n (ur*"-.'/ ot't^n;srfl; l '1
-.Vrt.ter ai*J /-$.^yl" 'l)J"ar' |,'r,-Lwa'a( f Ia.ls are

.. .,.+h€- loio\tr; o *.e..^L-*,:,b.lr; r, o+J o'r..heqebcx-c)cI'q

j- pfuI"2-o'- A(e,u/tl,c e.tlq I q'/ o,r'iat?/t-t,, T(
lr." l)1,,,"1 ^rJ sol)(u9 ,bw\ 5omc at6 lor''n

.,...611/6 nie 9- /1- q.(e..... -s+ti.cJ <\€l/o b.s'
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.t rlt?ot/es -Va,1'et 1)seuJ.i"J;, (F,"1 t"-G"0 *'J, ol
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