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Answer all the following Questions (assume any missing data)

Marks
Question (1) [30]
(a) Mention five different methods for prediction of future population ................ (5)

(b) The following table shows the population in millions of a country during the years 1910

— 2010, in ten years intervals. ..................... e (23)
Year 1910 1920 ‘ 1930 1940 1950 1960 1970 1980 1990 2000 2010 ’

u’op. 245 |[318 )40.4 5121629 | 782 [936 [107.7 | 125.8 | 1349 155.:?’

I) Find the equation of the least square parabola fitting the data.

2) Estimate the population in 2040 & 2060

Knowing that : LY =aN + bZX + cIX*
IXY =aZX + bEX?+ cTX3
XY = aTX? + bEX3+ ez X

Question (2) [30]

Given the network shown in Fig. 1. the inflow at A, and outflows at C, D and E. Using Hardy

Cross method, find the flows in the individual pipes comprising the network (only two trials are

required)............ TSE I £, /)
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Question (3) [20]

(b) Discuss the properties of good disinfectant and the factors affecting disinfection process

CICIBNCY oo (10)

(¢) Differentiate Nitrification from denitrification ............... ... ....(10,) :

Question (4) [20]

a) Draw Oxygen Sag Curve showing all components and parameters. ................. (10).

b) Wastewater discharges 1o a river resulting initial BOD = 3.0 mg/L and DO = 7.0 fng/L.
Calculate the critical time and location downstream for minimum DO? .............. (10)

Knowing that:

- Deoxygenation constant = 0,19 /day ) \

- Average flow speed = 3.0 m/min. |

- Average river depth = 3.5 m

- Satura(ed DO = 8.7 mg/L

- Neglect temperé‘rure correction.

Use the following formulas:

 sayl2
Ko=—"F>5
H3/2
= 1 f!'.’z | Do {(K2-K1)
C Rl Fl Klleo
,_.§
End of Exam - Good luck
This exam measures the following ILOs
Question Number | Ql-a | Q3-a [ Q3-b | Qd-a | Ql-b [Q2 [ Q4b | QI-b | Q2 T Qéb |
Skills al-1 [al-1 [a1-2 | a12 b2-1 | b2-1 | b2-1 | cl-1 | cl-1 [ cl-1 |
Knowledge & Understanding Skills Intellectual Skills Professional Skills
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