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PART A

Argwer all the Fo\lawmj q/ues%ions (qx 1 =9 mazs&s)
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Lo g NE +Z = congtart
53 '25

QANo Angwey Splitup Make
1.| Tdeal flud 1 1
9. Re 7 4000 q{ j_
3. | Gauge pressure A} 1 1

2/ V=
‘ =1 ARS
4| @=L O ) 1
5 | Tail Race & 1 1
6, | Wionif, Rabi O 1 1
’57 1 1
%.| 2000 hectares & :
8, | Fishladdes ’% 1 1
9. | \ewlcross { 1
PART-B
i 8
Pascal law ctates dhat,for a static Fluid the pressuie intensity
of a fluid particle at any divection 1s sare. =
P = % =P 3
1
Tt statesthat in a steady, ideal Flow of an incompressible fluid
2. | e “otal energy at any point s constant . The 4otal enexgy consist of 5.
pressure energy, kinetic energy and pabnﬁa\ erergy,
e




Qo Angwey Plitup | Masks
O=fice : Small openirgs pwvfded on side or botom of atank
2, for mgasum‘nj dr'schavﬁe- [.bx2 3
Mouthpiece An oitice fitted with a svall e for measuring
discharge -
The momentum of —Howi@ watey will Sive. wice to a wave of
i high pressure when the vahve is SucHenly closed. This high piessure 2 |3
creates a bhammeaing effect on walls of pipe.
(1) Metheds and system of trvigation (&) Cimatic conditions of area.
1 (2) Mede of applyi water 1o R (¥) Quality of water Ary 6
(2) Methad of ¢ i (€) Canal condrtions X6 =
() Type of cop )\ () Nature of soil
() Base pevcd of ciop
B=llodays D= lm#@uzc 1
6.
A = .8'64'__.#‘3 = 0.68m or @ 2 3
galancr'ng dept‘h comes when the. canal s S il ernbankmert
2. | and in qu%'ia\ eertting. Tt ks 4he depth of aanal whi gives 3 3
equal ameunt of cutﬁrB and —FFHinﬂ, fy
2 (N Maintzins wertey (CVE‘ (‘4) T+ makes the way dF'{-_rang{-\ey‘ @Q‘J'“'@
‘ (2) Paotect banks Hom ewxosion Srom the resewvoir o dfferent X3 5
(2) Conteol overow ot dam sectors.
(N To cater for d’ainﬁBe in dam sction Ay
9. | (» To pwvde aess 4p the intedor for ingpecton. x3 | 3
(5 To pwvide acess Bor arsaying out daling £ gnuting operation.
“(4) Opexation of gates 4 contvol equipments.
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Answer

Sﬁi{-up Mards
mavk y
0. | Shuchure constwucted to dispose sunplus fexcess wakes cm time
4t tHime . Tt Sewves as a SQ’FZ[_H valve for canal system. Et 3
P*aovides PI’D‘EC ction +4p the canal fom possible C{amgge duet 5
excess guPPB'
PARY - C
Given :
. Sp. gr. of fluid, 5§, =08 FB 4
i Sp. gr. of mercury, 5, =136
: Density of fluid, p; = 800
Density of mercury.Q p, = 13.6 x 1000 j—
Difference of mercury 0 cm = 0.4 m. Height of liquid in left imb, i, 1 A
= |5 cm = 0.15 m. Let the pres ifypipe = p. Equating pressure above datum
line A-A, we get :f—
Paghy + pighy £p =O 2
p=-1[paghy + pighl l
=—[13.6 x 1000 x 9. 00 x 9.81 x 0.15]
=—[533664 + 1177.2] == .6 N/m” = — 5.454 N/em’. 4
. Given : Dia. of plate, d = 1.5 m
b3
. Area, A_Z (1.5) i
h=30m i
Total pressure is given by equation (3.1),
F=pgAh '
= 1000 x 9.81 x 1.767 x 3.0 N Z
= 52002.81 N. Ans. 4
Position of centre of pressure (h*) is given by equation | gl |
I -
L Ay
W= Lt i
4
where [;= M;= Ex1S = 0.2485 m*
0.2485 2

=——— + 3.0 =0.0468 + 3.0
L767 x 3.0

= 3.0468 m. Ans.




Q.

Ansuer SPEUP | Maoke
g (D S‘[:ead_tj & Unsteady Flow + with respect 4o Hiroe
@) UnHowm & Non unifpem flow ¢ with respect 1o Space Aoy &
(3) Laminar, Tusbulent , Tansitional Fflow : with respect o Re. LAXE [ 7
@) Coropressible & Tncompressible Flow : with respect to densty .
(5) Rotational & Trsotationad © with respec{: 1o vetahion of flud Pa-x{:ic[e.
(e) 1D,2D & 2D with respec'[: 4o divections of- Flow
OR
Solution. Given :
/—']—' Sp. gr. of oil, =0.8
Sp. gr. of mercury, 3.6
Reading of differential manumetc} 25 cm
.. Difference of pressure head, i = x @]
=25 [%&il:Zﬁ[l?mi]=4mcm of oil. 2
Dia. at inlet, dy =20 cm
u,z%rlf:%x‘zOz:Si;.l em’ |
dy= 10 cm ﬁ
ay= = x 10% = 78.54 cm? @ 1
4
C,=0.98 e o
. The discharge @ is given by equation (6.8) i
or 0=C, a% _ x . [ogh ;
Jai - a3 2
=088 = 2LHOX TR 5% ORI%400
J314.16)* - (78.54)
_ 2142137568 N 21421375.68 sl i
 J98696 - 6168 304

= 70465 cm’/s = 70.465 litres/s. Ans.
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Solution. Given : ER-
Width of rectangular channel, b= 6 !O
Depth of channel, d=3m
Area, A=6x3=1 1
Bed slope, i=1in2000= po
Chezy’s constant, =35 |
Perimeter, P=b+2d=6+2x3=12 & 2 q_
= Hydraulic mean depth, m= i:—k—{i =15
P 12 ,y 1
Velocity of flow is given by equation (16.4) as,
V=CJmi = 55,/[.5 x{m = 1.506 m/s, z
Rate of flow, O=VxArea=VxA=1506x18=27108 ﬁ i
q
(D Based on mature of source of aupply © @ Feamanent  (B) Turdation
(2) Based on finandial cutput @ (@) Perductive (L) Rotective 4
(2) Based on function of canal ! (@) Im_ga-fion (b) leswier (¢) Feeder =
(d) Navigation (e) fower +
D Based o boundag surface @ Alluvial (&) Nen-alkvial (© Rigd b‘.ltrt 1
(® Based on df‘schax:ge (@ Mz anal (1) Branch canal
2

) Major dfsﬁ'ﬁh'ta‘a:j @ Mrm'd'd'xibt-rtzzj
(@) Water course

(6) Based on its allignment




OR—~

@) Cn;P Pem‘ad ' Timoe r'r)dcys tat cmp*fz:zkesﬂom SO'«WB”b
Hawes-Hr)j.

(B gage Pe'riod . Tirme fom firet wal-emg 1o last Ma(minj befove
ha'rves-Hnﬂ.
(€) Delta : Totzl depth of water required by a crop o|ura1r5 entire
aop pewiod. Denoted ‘33 A
d ZDU:EB i Ifxmga%lnﬂ ca.Pac.i-E‘j of a unrt aLuar;H*S of water. T IS
the relation between area of-a cop igated and quantity of
ired alu-rlrﬂ entire pevicd aFﬂmuofh of crzp.

cumecs:

.5

1. The material used for lining should provide complete water tightness.
2. The material used should have low ci f rugosity so as to make the section hydraulically

more efficient.
3. The material chosen for canal lining should be sffong and durable.
. The lining should not have a very high initial @ bsequent maintenance cost of canal lining
should be very low.

. The material used should be able to resist growth of Wieed§ and attack of burrowing animals.
The material used should be unaffected by tramping of .

. The material should withstand high velocity.

. The material should permit construction of required slope easily.

U,
Y

-
A canal lining material, to be suitabél@ave the following properties :
ffi
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A diversion headwork consists of the following component parts (Fig. 12.3);
. Weir or barrage

. Divide wall or divide groyne

. Fish ladder

. Pocket or approach channel

. Scouring sluices

. Canal head regulator

. River training work (Marginal bunds and guide banks)
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(Explaination of any 4 compmerrt)

IX 44




7. Marginal bund

Wuide bank

6. Head
regulator

—_—

Canal

J

[River flow
2. Divide wall
[ | | 4- Approach
N channel
1. Weir iR
RERS
/—ﬂ _| | 5. Scouring
it | i
3. Fish ladder T

Canal head regulator
with gated openings
called head sluice

\

)\ Figure vath labeﬂ:‘?j 3
lay
I .
favametexs élvavrkﬂ Do
5"-{?0‘36 More seepage L»L“-’“ Seepage
Fundation Suitable on almest any He Gn_[‘j when
foundation is ook, AnB 5
I"\Q'W’Xj uIC’I,Csﬁcl'
Constauction | Matewidls are stone, Conaluction matesials
eath containing silt, clay, stone , bick, maonay
sand
Maintinance|  More costly Lege cas@j
Labour Pequ'!m less gkilled labour | More skilled labouy
S%abt'f@ Move mscep&ibfe 1 failure | lese susceptible o Hilure.

OR,
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Functions of distributary head regulator

1. They regulate or control the supplies to the off-taking channel.

2. They serve as a meter for measuring the discharge entering into the off-taking canal.
3. They control the silt entry in the off-taking canal.
4

. They help in shutting off the supplies when not needed in the off-taking canal, or when the off-taking
channel is required to be closed for repairs.

Functions of cross-regulator
1. The effective regulation of the whole canal system can be done with help of cross-regulator.

2. During the periods of low discharges in the parent channel, the cross-regulator raises water level of
the u/s and feeds the off-take channel in rotation.

3. It helps in closing the supply to the d/s of the parent channels, for the purposes of repairs ete.

4. They help in absorbing fluctuation in various sections of the canal system, and in preventing the
possibilities of breaches in the tail reaches.

. Incidently, bridges and other communication works can be combined with it.
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BLUE PRINT

Mark Distribution
o 3 TYPE OF QUESTIONS
- N PART A PART B PART C TOTAL
= - . of
8l = s No-of | \rarks No-of 1 \rarks | N of | Marks| N °f | Marks
s T £ | Questions Questions Questions Questions
| 15 } 31381 3 3 2 6 3 21 8 30
" 14 | 259.69 2 2 2 6 3 21 7 29
i 14 | 29.69 2 2 3 9 3 21 8 32
v 15 | 31.81 2 2 3 9 3 21 8 32
TOTAL
58 23.00 9 g 10 30 12 84 31 123
A}COGNITNE LEVEL WISE QUESTION ANALYSIS
Mark Distribution
° Ite TYPE OF QUESTIONS
312 e PA b PART B PART C TOTAL
2 = § No. of of No. of No. of
= = 0. 0. 0.0 .10
o o Questions VNG ns arks Questions Mtk Questions Maiks
U 4 A
r |30 | 3690 9 9 y AR 1 7 17 37
U 50 | 61.50 0 0 3 # 7 49 10 58
A |20 | 2460 0 0 0 0 28 4 28
y 4
TOTALl 100
123.00 9 9 10 30 84 31 123




Questionwise Analysis
Course : 4012 - Hydraulics and Irrigation Engineering

Qn No. |Module Outcome| Cognitive level Score T'_m i
Minutes

I.1 1.01 Remembering 1 2
1.2 1.01 Remembering 1 2
1.3 1.02 Remembering 1 2
1.4 2.03 Remembering 1 2
I:5 2.04 Remembering i 2
1.6 3.01 Remembering 1 2
.7 3.03 Remembering 1 2
1.8 4.03 Remembering 1 2
1.9 404 Remembering 1 2
1.1 1.02 Remembering 3 9
1.2 1.04 Understanding 3 9
1.3 3 Understanding 3 9
1.4 2.02 Remembering 3 9
1.5 N Remembering 3 9
I.6e 3.01 Remembering 3 9
1.7 3.04 emembering 3 9
1.8 4.01 Reémembering 3 9
1.9 4.02 em ering 3 9
.10 4.03 Undetstanding 3 9
1.1 1.02 lying 7 15
1.2 1.02 Applyi 7 15
1.3 1.04 Understan ) 7 15
1.4 2.01 Applying [ 2 15
1.5 2.04 Understanding 15
in.e 2.03 Applying ‘{[),, 15
1.7 3.04 Understanding 174 | 15
1.8 3.01 Understanding 7 15
1.9 3.04 Remembering 7 15
.10 4,03 Understanding 7

.11 4.01 Understanding 7

.12 4.03 Understanding 7 15




