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(Total marks is 100 points)

QUESTION 1 [17 Points]
Answer TWO only
A: Find the solution of the differential equation.

xtydx =3 +x3)dx; y(1) =1

B: Determine the Bernoulli equation.

1
R 24,3
dx+xy Ix°y

C: Solve the linear equation with intial value.

y'+ (tanx) y =sin2x ; y(0) = -2

QUESTION 2 |17 Points]
Answer TWO only
A: Test the exact differential equations and solve it.
(2xy — 1)dx + x*dy = 0; y(1) =0

2xy+ x¥)dx + (x* +yHNdy=0: y(2)=5

B: Find the general solution of Cauch-Euler equation with satisies the given condition.

y"+xy'+y=5x*;  y)=1, y(@1)=3
C: Solve the equation
d’y dy :
E;:E+4E+3y =5 sin2x

QUESTION 3 [16 Points]

This is another prototype engineering problem that leads to an ODE. It concerns the outflow of water
from a cylindrical tank with a hole at the bottom (see Figure). You are asked to find the height of the
water in the tank at any time if the tank has diameter 2 m, the hole has diameter 1 em, and the initial
height of the water when the hole is opened is 2.25 m. When will the tank be empty?
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Class : Third Class
Subject :W.W Treatment Sys.

Ministry of Higher Education &
Seientific Research Ti  3IH
Tikrit University e

College of Engineering ot Lol

Cnvi T noi ing Dept. Final Exam Sample : (3)
Environmental Engineering ept ey

Notes: Answer All Questions

Q1 / Answer Two Only(20 marks)

A- List with flow diagram and brave discussion the types of Equalization tank.
B- Draw schematic flow diagram of typical conventional treatment plant.

C- List with brief discussion the types of reactions,

2/ (20 marks)

A- For the secondary treatment unit shown below calculate F/M, Oc, and recyele ratio, then
find the flow rate of return sludge

Q=a00n mifday

QL=3B00 m3/day -

5.=300 mg/|

V= 6000 I'!'t':I 5,=30 I'I'IE]"'|

X.=0
X=3500 mg/| Mo=20 mg/fl

X.=12000 mg/I
Waste Sludge

™

B- Design approach channel if the average flow is (13000 m'/d), assume that (V= 0.75
m/sec) , (D:B=1:1.5) and roughness coefficient = 0.013 and the peaking factor =2 .

03 /(20 marks)

A= Determine the reaction order and the reaction rate cocefficient using the following set af
data obtained using a batch reactor .

|_ 2. _'Time (day) L ) i_ | 3
d

_ B ?:_!:_wimrfﬂn_ Enr_g@ 25 ﬂ 70

3 [ 41 5T 671 77 8
30 .?_j I8 M_i_i_ IZJ'

B- List the major treatment methods falling under chemical unir process with its use,

deedall 3| >

Asst. Prof’ Dr. Tahseen Ahmad Tahseen
Head of Department

L]
Masood M, Hazza'a
Examiner
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Q4 /(20 marks)

If the length of single weir is (18.5T m) and the average wastewater rate of (20 MLD),
calculate the detention time and surface loading rate if you know that the average SWD
is (3.5m) in the clarifier, and then estimate the volume of primary sludge thar will be
produced each day by (60%) removal efficiency of tank. It given that the raw wastewater
contains (200 mg/l) suspended solids and peaking fuctor is (2.5) .

Q5 /(20 marks)
Assuming suitable design criteria, design a grit chamber with a parshall flume to control
the velocity of the flow in a grit chamber, the flow through velocity of (0.3 m/sec) is to be
maintained in the chamber, the maximum, average and mininum flows in the grit
chamber will be (60000 m’/d (30000 mj.fd) and (15000 m';frf) respectively.

Good Luck

Masoo ﬁ' Hazza'a

: , Asst. Prof. Dr. Tahseen Ahmad Tahseen
Examiner

Head of Department
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Motes: Answer five questions only

i: Choose the correct answer for the following: (20 Marks)
I- It a constant discharge is carried by a prismatic channel and at a given section the depth does
not change with time, the flow is said to be:
a- Variable b- Steady c- Linsteads d- Unitorm

2- The rectangular, trapezoidal, circular or cimicircular channels are examples of :
a- Natural channels  b- Economic section channels - Regular channels  d- Non prismatic channels

3- The hydraulic jump is an example of:

a- Gradually variced Now b- Super eritcal Mow - Lnsteady flow d- Rapidly varied Tow

4- Let y be the normal depth of flow in a prismatic channel, and let y, the critical depth of ow. If
v=y,. the flow is referred to as:

a- Suberitical flow b- Critical flow ¢- Supercritical flow d- non of the above

5 -In a 6ft wide rectangular channel, it the depth of flow equal to 1ft, Manning n is 0.014 and bed
slope (8) is (L0002, therefore Froud Number (F.) approximately equal to:

a- 1L386GGT b= 0140935 h- 0.26623 d- 0.2 1895

O - for justitication for lining existing eanals therefore:

da- CANnual beneiits / Annual costs) < | b- (Annual costs £ Annual benelis) =1
- CAnnual costs O Annual benelits)y <1 d- (Annual costs SAnnual benefits) =1

7- Let vy, be the normal depth of flow in a prismatic channel with a bed slope S,. and let v, the
eritical depth of flow corresponding to a slope S, . If v, >v. then:
a- So>5he b- So <S¢ C- B0 R - non ol the above

8- For a rectangular weir the discharge (Q) varies with the head (H) over the erest to the power :

a- (2/3) b-(5/2) ¢-(5/3) d-(3/2)
Y- When the (Fr) of flow is equal to (5), the name of jump will be occur is :
a- Weak b- Undular c- Steady d- Oscillating
10- The advantage of lining of irrigation canals is:
a- Seepage control b- Increasing the canal capacity
c-Reduction the maintenance costs d- All of these above

Qa2 0 As shown in the Dgore below water Hows unitormly
al a steady rate ina cireular Pipe with diameter equal

to Tm. The depth of flow in this lume 0.37m. Chesy's
coelficient (C)is 75 and bed slope s 0.0005.

D-1m
a- Compute the discharse of flow. {15 Marks) v={1.37m
b- Find Froud Number (F,) (5 Marks)

4

Qs A trapezoidal channel with side slope of 1.5 horizontal to 1 vertical and Mannings (n) equal to 0.022,
This channel is laid on a bed slope (S) 0.0003 and carry a design discharge of 4 m/see,

a- What would be the dimensions of the bed width (B) and water depth (y) for the efficient cross

section of this channel? A=

b- 1Is the flow in this channel suberiticalor Super, eritical?®, ol

L
Asst. Prof. Dr. Raad Hoobi Trzooki oy ¥ ’ AsstProf. Dr. Tahseen Ahmad Tahscen
Examiner '|| Head of Department
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(g As shown in the Agure. water flowsina Im wide
rectangular concrete canal., the bed slope (8)of  w=0am
this canal before the drop ( Sap = 0.0004 ) and
afier the drop (Spe=0.02). Manning’s (n} is 0.0135, A Saonoom
The normal water depth at section (A) is 0.4m and B
critical depth (ve) occur at section (B). Find the length
of the channel between points (B) and (C) by using
direct step method. Use one Step.

()s: For the channel shown in the figure.
the bed slope (5) ol this channel 15 0.0003:
a- Find the discharge (Q) of this channel 1]

=124
using compound section method, | 0=, 4125
; 10.5 )

X |
Y Pt |

Use: n == ] {15 Marks) fim Sm
! A

b- Find Froud number (F,) of the flow in this channel. {5 Marks)

Qs A hvdraulic jump occurred at the end of Ogee
spillway. For this jump. Fri= 9.5 and AE=11.5m. The

crest ol thespillway consists (6) spans having clear H,= H. :: o
width of 8m cach. the thickness of cach pieris (1.5m). BEE
G =001 3 Ky=0.15€=272 - assume Hg=H, ¥y :i_fi‘ —
a- Find the height (P) of this spillway. (15 Muarks) P v ¥a g
bh- If = 2.3m, find the D/S crest coordinates ¥ e L d
of this spillway, where the downstream T
sloping of this spillway is (0.8:1) (5 Marks)
The following formula may be helpful:
| i s 49 2 ! B : f—rs A
O=—ARS? 1 D=——AR'8? ; O=CAJRS, 1 A=8By+2y ; P=B+Iiyfl+z | R:F
) "
L2y ~ !
T=B8+2% 2 Y - _l'x-'lr:' +1 3 i 2% H
i : ; r : r : )
} ‘if ) Lo =13 Fir=— g Fr=— 3 &=) o
& V& o i N oy -8

i3 A S ) WP & gy

o ]—‘ NERTa — = 185 —l} AE = 2= )

I 21 1 A ’ 4y,

" 1 2 - = ;:3;5 {185
Q=CLH! ; L =L-2AK, NtE3Z ot =21, .

Asst. Prof. e, Raad Hoobi rzooki IRy CLiR P_;.-iir. Dr. Tahseen Ahmad Tahseen
Examiner I adnt 0 Head of Department



