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Alswpr ?ll Lhe foUgwine Ouestions (assume any. missing dara)

Ouestion (Il
Marks

[30]
(a) Mention t lve different methods for predict ion of future popuration ... . . . . . , .  (5)
(b) -fhe 

fol lowirrg table shows the population in mil l ions of a country during the years | 9l 0
- 2010, in ten years intervals. . . .  . . . .  : . .  . . .  . . ,  e j ;

l)  Find the equation of the reast square parabora f i t t ing trre data.
2) Estirnate rhe popularion in 2040 &2060

Knowing that : Iy: aN + bIX + cIX2
EXY : aIX + bIX2+ ctx3
IX2y: aIX: + bEXs+ cIXi

Ouestion (2)
[301

Given the network shorvn in lrig. l" the inflow at A, and outflows at c. D and E. Using Hardy
Cross method. f ind the f ' lows in the individual pipes comprising the network (only two tr ials are
requ i red ) . . .  

. . . . . . . . . . i J0 )
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Ou,estlon (31

(b) Discrrss the properties of'gooci disinfectant arrd the lactors affectiirgdislnfection process
ef f ic iency 

. . . . . ,  ( ro)

(c) Differerltiate Nitrification lrom denitrif.icatiorr

Ouesli.onH)

a) Draw Oxygen Sag Curve showirrg al l  components and paramerers. . . . . . . . . . .  (10).
b) wastewater discharges ro a r iver resurt ing init iar BoD: r3.0 mg/L and Do :7.0ingrL.
calculate trre cri t icar t ime and rocation downstream for minimum Do? . . . . . . . . . . . . . . .  (10)

i

Knowirrg that:

- Deoxygenation constant: 0. 19 /day
- Average f low speed = 3,0 m/min.
- Average river depth = 3.5 m
- Saturated DQ = 8.7 rng/L
- Neglect temperature cgrrection.

Use t lre fol lowing lornrulas:

ts  v l lLKz: _F/2

[ c  - -  I  l t ' z  Do {K I -KL)
/{t  .(r ln {,r:r t  l--ff)}

End of Exam - Gop4 luck
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