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Answer all the questions

1.a. - i What do you mean by the term ‘productivity’ of water body?

..........................................................................................................................................

iii. Write down the three main physical properties of a water body that affect aguatic
life :

..........................................................................................................................................

..........................................................................................................................................

(40 marks)
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b. i. What is meant by the term ‘Eutrophication’.
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ii. Give three undesirable effects of eutrophication?
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iii. Draw the dissolved oxygen profile in an eutrophic lake

(40 marks)
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2. a.

i, State Henry’s Law.
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ii. The concentration of O in water at equilibrium with pure gaseous Oz ata pressure
1.0 atmosphere is 1.3 x 107 mol dm™ at 25° C. What is the concentration of dissolved

oxygen in water at equilibrium with air at the same temperature?

(Partial pressure of Oz = 0.21 atmosphere}
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ii. Give three major species that are responsible for the alkalinity in water,
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5ii. Calculate the alkalinity of a water sample if 8.62 em? of 4.60 x 107 mol dm™
HC] are needed to titrate a 500 cm® sample to a methyl orange end point.
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1. What is hard water?
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ii. Briefly describe the chemical difference between permanent hardness and
temporary hardness in water,
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iv. Why do you get a higher Chemical Oxygen Demand (COD) than BOD for the
same water sample?

B T T T R T T PR R R P TR T WradbdrENapaasasuIsassuatn MeasbrhddthdAssanabassatoanaranns besdibivvipanasoaniconsnicttarserrenn

P LT L I L L LT N T TR R R ET TR PR RN R Y GEdrdiebReItat It saunnatnnsnany brabenas sse Harneinieatas
readabEEBRITOsss I tOssR RN AT IR YIRS T I T L L L L L LY L LR LY PR T T IbedsrtrasIsasacstsentanstutantunans banerry trersasaisiarternannn breusare
Faserrenseiruanae Feresainaanraruen Fabdabdiesadtaasissaseseruntan Werirribareasasean eeErskeradmeredbdbEsatbanatbanrrarinneribeddatran
..... S T T T T R R R L R AR AL AR
sreasamaran P L T R L LT Gevamdbesasttiiissrnnasr ekt adtrindiianlatantansnatnset banvhresatinsatazsasaaians tare

(40 marks)

i. Define the term pE
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ii. How does pE vary with depth in a stratified lake? Explain.
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iii, What are the uses of pE —pH diagrams?
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Consider the following equilibrium reaction.
NO; + H* & NHy + H,0

iv. Write the above redox reaction in terms of one electron — mole.
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vi. Given that pE® value for the above redox reaction as 14.90. What will be the pE
value when WNHZ1= N0z} ot pH 7,007
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b. i. What are two the reasons that soap is environmental'ly less harmful than ABS
surfactant used in detergent?
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iii. Discuss how do surfactants from detergents affect water treatment process?
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: 1) Refer Pau. 10
© jij Low Productivity -
"+, High Produactivity . .=~ Givesst &
Excessm Producnvuy = Growth of al gee ife. Th con
' . level, There'can be chockmg by weeds:

A 111)"[emper:—1'ure Trenspalency, Turbulence (Page 1]) S

S b .. ) The'increase in the concentratlon of numents m a. we er bo‘_y
S  __ 11) Refer Page 12° . St RIS

e Y For re;ptrmon ,

' -For dézompasition of orgamc matters s ERETN

n) Euh'()phll” ickes have mc 'enuments, hzgh p oducnv:ty,__:f

iif) Refer Paga 19 - F1g2
i) Henry LRI \\ staLev ‘that, ;_Solubuhty of a gas 1n 8 Iqud is proportlone ¥
il) Fromidzneyty s lawe (Ol =Ku. P '3 :
At POy = 1, 0 atm - Ky =.1.3%10° ol dm /10 atm
At PGy = 0.21atm. Sirice the temperature constant: I(H will-besam
Hence [G-]y,== {1.3%10™ mol dm™?/ 1.0 atm} X 021etm 273x10"’ d

i) Refer Pag: 34 - Alkahmty ofa Weter semp[e is: a measure of 1ts\ C
Total alkalinity is what we ‘measufe by titraﬂhb lhe semple agams'
lhe 1nd1 -atar, B RGO
i)y [-ICO; , CO%, Ol
iii) No. of mclés of HCI:
' ' A)l\ehmty =

Sy Water that contains herdness fons; 1€, M &Ga“ '
Watac that forms insolublé saits with soap

iy Permamrs Liardness is due to dissolved selts of‘ ckrloz zdes & sul ;hate ‘M
temporar hardnees is due to cllssolved selts of b:cm bona!es of Mg2+

[

of wum. - L ,
“iy) More subs ‘anse can be chemtcally OXIdlZBd that biologlcally BODs velue does not reprEsent the'
. ‘total BCILY. { pages 23 24} e : LA ST :
) pE=+log [_t ' or negatlve logarl i ef electron actmty L '

- iy At the swroace water PO'is ‘high, Tt erefore the eprlimmon 1s_ er
At the bot:am of the water body (hypohrnmon) dissolved- Oxygen evel
Thetefore th: E decreases with'the depthrof the lake. Rty

. m) 1t shows e region af stabihty & the boundary lnmrs for varl peci

W) UBMOy + 54 e e 18 NH;* +3/8 HO
v) pE-=pF z-unlog{mo;j”"[m”‘ /[N]I 1Y

vy . pE = pE +1/nlog{|_NOg, e H*]‘“/[NH;]”“ )
n=l - = 14.90 +-log 1+ 5/4 log[H+]
= 1490 + log "_;._‘.5/4 pH
pH=7 = 615 ¢

i} Assoon s soaps gets into sewege or an aquauc system :1t is’ generally precxp:tafed
M selis. 1t under goes ricrobial btodag7 atlation. So, ehrmnated from the'environment

i) The Mg®" & Ca*" ion can produce msoluble fc;tty acld. salts
There msnlub[e Ca & Mg salts. produce grey deposrts on the cloths Also a iarge amo
soap is lost in this way : o S

iti) Refer Pags-24
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