Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 3 (NEW) — EXAMINATION - Summer-2025

Subject Code: 4330604

Subject Name: Hydraulics

Time: 02:30 PM TO 05:00 PM

Instructions:
Attempt all questions.

Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.
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Write a short note on U-tube manometer with a neat sketch.

Y-y NoflHle U Yes w1s(d AL 25 «ilt qul.

Define: (i) Surface Tension, (ii) Ideal fluid.

WAL RId 52): (i) YBALQL (ii) w62l dd uglel,

Convert the followings:

(i) Pressure head of 2.5 m oil of sp. gravity 0.8 to pressure intensity in
kN/m?.

(ii) 108.62 kN/m? to pressure head in m of liquid of sp. gravity 1.4

(ii1) Pressure head of 1.8 m of water to pressure head of mercury.

o[ Qe lo 524l

(i) 0.8 (AR oidl HAddl Adeil 2.5 m elod N £lod dldidl
kN/m? 41

(i) 1.4 (Al geldl "lddl Udlelsl 108.62 kN/m? el dlsidla
elod ofIN 1lemi

(iii) ULl 1.8 m elod 201N UlRlell elod 2fINHI

OR
A rectangular plate of 2 m x 3 m height is immersed in water vertically
with top edge parallel to and at depth of 1 m below free surface.
Calculate total water pressure and depth of centre of pressure.

2 Hler x 3 Hleell QuLgell dorily Wea ulallui Glefl 2ld
SOLLSEL B el defl GURedl IR Y& UULEll <{lA 1 Hl2e(l QSIS
UR AHIdR 8. UIRledl §6 eIl Ual elod Fogell GlSISeAl ARLd3]
52,

Differentiate between Steady and Unsteady Flow.
[Re12 el 4212 Udls d dslad dudl.

Give assumptions and limitations of Bernoulli’s theorem.

welleflotl U] Yol 12110) e Hafe 1) A,
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The diameters of a pipe at the sections 1 and 2 are 10 cm and 15 cm
respectively. Find the discharge through the pipe if the velocity of
water flowing through the pipe at section 1 is 5 m/s. Determine also
the velocity at section 2.

WISV 1 Wl 2 U ULBUell Ll wWeis 10 Q4] 4 15 Q3] 8. 2l
W1SVE 1 U UlouHie] d&dl ulkilel da1 5 m/s Sl dl uleyuHieil
yale €2 2lE). 1158 2 U AdL uRL 21,

OR
Differentiate between Uniform flow and Non Uniform Flow.

W SUHLoL UdLE Wl WML Ud LS dA dsldd dul.
State and explain continuity equation.
Ul YHISAWL 2311d] 24a HHld).

A 30 cm x 15 cm venturimeter is inserted in a vertical pipe carrying
water flowing in the upward direction. A differential mercury
manometer connected to the inlet and throat gives a reading of 10 cm.
Find the discharge. Take Cq = 0.90.

Gueil (Ui dédl UIRlla dest sl Glefl uleui 30 cm x 15
em Aoyl \sdldi #1dd 8. gelde ua A0l A H\SAg
[A®es UlRlef Heili{leR 10 A4l didetis AU . (514 21k, Cq
=0.90 €.

List various head losses in flow through pipe.

A0l glRLUdlsH] Getddl (Al N cudlofl Y[R vieild).
Explain H.G.L. and T.E.L. vzith figure.
¢LlAs 310 Wl Wal 56 SIS JwL 15[ 419 YHmdl.

A jet of water issued from a 2 cm diameter sharp edged orifice and a
constant head of 300 cm. Vertical and horizontal co-ordinates of a
point on the jet measured from vena contracta are 40 cm and 200 cm
respectively. If C. = 0.64, calculate: (i) Co-efficient of discharge, (ii)
Diameter of jet at vena contracta and (ii1) Actual velocity of vena
contracta.

2 Aol cuMdlal dlegl diRdlol Yuyuiell +a 300 Al
A N &6 B2 gl Ul WeR w1d B, HRL AUS\Utel]
HIUd M A1ddl HIR URell (Gigatl Ged ua 8l[do ees) wssh 40
A 244 200 AH] B. %1 C. = 0.64 SN, dl ALIAI] $2A: (i) [AAs1™
JRLLS, (i) HIRL ASIUA UR HIRell cUlY sl (iii) HIRL A5 Ustsll
dlclas dar.

OR
What is nomogram? Give its uses.
A lH1ALM Q) B? dell GUALLL Ll
Explain hydraulic coefficients.
el YRLis) HuoMdl.
Find the diameter of uniform pipe to replace a compound pipeline
having (i) 45 cm dia. pipe for 900 m length, (ii) 37.5 cm dia. pipe for
450 m length, (iii) 30 cm dia. pipe for 300 m length. The total length
should remain same.
(i) 45 M| Ald wr1ddl 900 Hle: duileel ulsu, i) 37.5 Al
1A Ylddl 450 HleR duidefl uleu, (iii) 30 AH] Ly ylddl
300 H122 du18eil ulsy Hoila oad] Al [d ulpudlge sleddl
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Y2 WSAL ULef]l AUl UIoUel Al A, §6 LY HHls
sld] a6,

Differentiate between notch and weir.
ollU w4 flAR 9 dsldd qul.
Explain specific energy diagram.
[Af21e Gl as Auedl,
A trapezoidal channel has side slope 1 : 1 is flowing with depth 2 m
and bed width 3 m. If bed slope is 1 in 2000, find discharge of the
flow. Take Manning constant N = 0.01. ]
AHEO WSO Y1l ASHI WIget] 2l 1 : 1 & Beil GISLE 2
Hl22 wa d[d uslal 3 Hler 8. ) dalell gl 1 : 2000 1,
dl ydleell €2 L A101 24405 N =0.01 €.

OR
Explain ‘Hydraulic jump’.
el 651 qHMdl.
Differentiate between flow through pipe and flow through channel.
0Tl HIRSA UALS A A& HIREA Ualls dA dslald dull,
A right angle V notch is used to measure the discharge of water. The

depth of water above notch is 35 cm. Calculate the discharge in lit/sec.
Ca=0.60.

ULR[letl Udlsal HIUdL HI $125181 V Widell GUALL LY 8. Wiy

Gu2 yleilel Q1sLes 35 A.HL Q. [@e/AseSHi [sieil aaldz] 5.
Ca = 0.60.

Give the classification of orifices.
Y] (5L A1),
Tell in brief about Reynold’s experiment.
Fotlesell WALl (N 25U Uil
Derive an equation for discharge over a rectangular notch.
GOIARU WA UR [eAs1d HIE UHLSWA dirdl.
OR
Explain with figure ‘Vena Contracta’.
LS5[d UE UR1LASIYA M),
Write Chezy’s formula and Manning’s formula for velocity of flow in
pipe.
AuTlHi Ud Ll Aol Hie AAe] Yot wal Aleidle] Yo qul.
Derive an equation for most economical rectangular channel section.

Alel dy 525UY 5 GUANRY A&l A1SDE HIS AHLSWL dIRd),
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Attempt all questions.

1.

Date: 14-06-2024

Total Marks: 70

2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of programmable & Communication aids are strictly prohibited.
5. Use of non-programmable scientific calculator is permitted.
6. English version is authentic.
Marks
Q.1 | (a) | Define hydraulics. Explain the three branches of hydraulics. 03
SLOSLEsY ofl caulual ). sl1oSLEsY ol 2] (IR &) Uued).
(b) | What is “Pressure” state units in which it is measured. 04
State equipments to measure pressure. Explain any one in details.
‘¢l 1Rl [l Rl eIl HIUdL ol W sH QL] 0418l
HIUdL HI2 il Altetl ofl ALEL clleticlual 51 A5 Alde [ARdIR ol YHdl.
(¢) | A tank 0.5m X 0.5m X 1.5 m height contains liquid of sp. Gr. 0.9 upto 0.5 m | 07
depth. Water is added to this tank till becomes full. Determine total pressure and
its point of application on one side of tank.Also calculate total pressure acting on
the bottom of tank.
0.5m X 0.5m X 1.5 m HIU ¥21dd] 2isl Hi 0.9 [d. "eldl div} udisl 0.5 Hl «{l
GUL® Yl eAdHi Hiy B. 3L 2isl Y| ¢Ue A Ui Yl U1l ea i
wldd 8. 3L 28l «fl A5 (edld U dlold 59 £WIQl dell el 5¢ «fl waul
L), ay Ui 2isl el duildl U2 dlold 59 eullal 20l
OR
(¢) | An equilateral triangular plate having sides 1.20 m is submerged in liquid having | 07
specific weight 1.08. Find the centre of pressure and total pressure acting on the
plate if one side of plate is parallel to the free surface and at a depth of 0.6m.
As 1. 2412 HIU ulddl YHgd eIyl urlddl Hlslelly wWe 1.08 [d.
tletdl dlowl wdlel Ui Ge{l guldd]l 8. el x5 w1y 0.5 Hler «{l Glsisn
dell 4sd YULel A MHIdR el dl el of 3ot dell W2 UR @ldld §8 eulsl
QL4
Q.2 | (a) | Convert (a) 0.6 meter mercury head into kN/m?3 03
(b) 10.33 meter of water head into mercury head.
Wedl:(5) 0.6HL URL ol GULY A kN/m? .
(«) 10.33 {1 U8l «{l GYL® dlnl M1l o URL «{l GULY il AL Ui,
(b) | Differentiate between : (1)Laminar flow and turbulent flow 04

(2) Steady flow and unsteady flow.

dsldd UL (1) Y @Hl11R) Udls wa [dgod (2ufd2) ydls.
(2) @12 Udls ¥ wWRAR Ydle.




(©

A pipe AB branches into two pipes BC and BD at point B. The pipe has diameter
of 0.45mat A, 0.3 mat B, 0.2 m at C and 0.15 m at D. Find the discharge at A, if
the velocity of water at A is 2 m/s Also find the velocities at B and D, If the
velocity at point C is 4 m/s.

07

WS UIBYU AB, G UIBU BC el BD Ui B [¢4g UR [AM1%)d &l 8. ULloY <l
LY A (Mg U2 0.45 YL, B (g U 0.30 1l , € (6dg Uz 0.20 H], Aal D [0ig U2
0.15 Hl 8. %1 A (6ig, U ulRfl «il A2t 2.0 {l/A5S €U d) A [Gg U (SR
08l %) € [odg U IRl <1l Aa1 4.0 {1/ AsS €l dl [6g B A (M4 D UR
Y19l «{l 4o1 204l

OR

Q.2

(€))

Write short note on Bourdon Pressure gauge.

03

1 Set YRIR Ao UR 251 «ild qudl.

(b)

Derive equation to calculate discharge of liquid by Venturimeter.

04

dylle: glal udiél «il (S A ldl HIRe A58 dRdl,

(©

A horizontal venturimeter 16 cm X 8 cm is used to measure the flow of an oil of
Sp Gr. 0.8. Determine the deflection of the oil-mercury manometer , the
discharge of the oil is 50 lit./second. Take. C=1.0

07

As 16 AHl X 8 A4l dylale: «ll Gualal 0.8 [d. eeidl dlddl 184 ]
Udls HIudl HI2 1M #1dd 8. )l wled «fl [Sules 50 (G Ass €l
dl 219d-UlRl dlol Yl ol ([dudis 20l ¢ = 1.0 4.

Q.3

(€))

Write assumption and limitation of Bernouli’s equation derivation.

03

wolef] 415 el AR duld «l ydu Ul deil Haulelud) quil.

(b)

Derive equation for discharge over a rectangular notch.

04

GoRARY Wi (ol JuRedl (SRules 2l HISL of YIS dIRd).

()

Water flows over a 30 cm wide rectangular notch with constant head of 16 cm.
Again this water flows over 90° V notch. Find head of water over V notch.
Assume that Cq4 for rectangular and V notch is equal.

07

30 A1 uslousdloll dol2Y wid Ul 16 AHL it 2410 N ¢ Y1l g
8. wl Ul sleil 900 Wid alufl {lslaislz Wiy uel udR Al 8. dl
[AS1QULS12 Wiy uRell 20N oMbl ARy Wit e (ASIUSIR Wil ) ¢4
USs AU B,

OR

Q.3

(@)

Explain various components of Venturimeter with sketch.

03

dy3{leR «il Mol MigdlueE (AdAddlR AHdl

(b)

Give classification of weir.
Differentiate between Rectangular notch and Tringular Notch.

04

B 15ui (lUR) o aoflsL 241,
GoARY WA Aol [AS1QUSIR WA 9] dsldd dul.

(©)

A 24 meter long weir is devided in to 8 equal parts by vertical posts. Calculate
discharge over weir under effective head of 1.2 meter using Francis formula. Take
width of vertical post 30 cm. Take Cd = 0.6

07

s 24 Hle did dluR 8 AWl ¢LIoHI Gell il dS a&yldd 8. %) dlu U
ULl oll HUWSIRS &S 1.2 HleR &lU dl sisily dHlsWAAl Gulal 53] 4
(SR 211t Geil wied «fl uslale 30 A1 €l. ¢4 = 0.6

Q4

(@

Differentiate between flow through open channel and flow through pipe.

03

Ued] &R ol UdlE el ouil (ULBU ) «il Udls dRel)l dslad ).

(b)

Explain how hydraulic coefficients are determined in laboratory?

04

eloslas WANis) YLl Hi 58 2d ludlHi 11d & d Yol

(©)

A town has a population of 100000 people. Water is supplied to it from a pond 5
km away. It is estimated that 50% of daily supply of 150 liter/head should be
supplied within 8 hours. What should be the size of pipe to provide supply. If

07




available head is 12 meter. Take C=45.

A5 dlul ofl dRddlol 21&: Ui 5 S Hl g darld Hiell uiell +4udi 4114 8.
ol HIALEls A% 150 Gl UIRl o) wst] aeell 8 salsHi YR ulsdl <l
AL €ld W UIgfl o ofIN 12 vl Gudoy €A dl Ulsy <l iy QQldl. C
=459,

OR

Q4

(€))

Give various head losses in flow through pipes. With equation.

03

ATl HIRSd ol Uals «il 2N <) of] ¥H15L U1 ofl Y€l waild])

(b)

Write short note on Hydraulic Gradient Line and Total Energy Line.

04

s1oSldls ASlwe dloet e 2led W] dloet (Al 25| «{ly quil.

()

A pipe 60 m long and having 15 cm diameter is connected to a water tank at one
end and flows freely in to atmosphere at other end. The height of water level in
the tank is 2.6 m above the center of pipe. The pipe is horizontal and f=0.01 .
Determine the discharge through the pipe in liter/ second.if all minor losses are to
considered.

07

s 60 Ul giodl A 15 AuleAd dlol ulsy Ws 83 ulfl-il 2isl uie
AS1Ad B, e oflg] B3\ dlcdlaRl Hi wWel 8. uloy %) Aldey uMidR &l
e 218l Hi ulell of dde uIey ¢l Jeer el 2.6 Hl GY S1A dl Hiveil2 Y
) A il 48 ler uld Ass Hi (Sule L. £=0.01 €l

Q5

(@

Write short note on Specific Energy Diagram in open channel.

03

ujed] wi&e1l e Hi Wellsls et SIUAM (ALl quil.

(b)

What is importance of river gauging? How river gauging is done.

04

d2 A%l of] W2ARUAL Asal. AR A3 58 d S A1d B2

(©)

A rectangular channel is having cross sectional area of 30 m? and bed slope 1 in
1200. Determine the dimensions and discharge for most economical section.

07

W5 dUARY Aold ol WISAE of AN 30 m2 Wal AS WU 1:1200 B. dl Hl
851ol11] 56 A5t «1i Y1y ).

OR

Q.5

(@)

Write short note on Hydraulic Jump.

03

S1oSIEls gy U 251 ol gqud).

(b)

Derive conditions for most economical section in rectangular channel section

04

dAIRY Yoid HI2 HIR 851e1H5d Asuel HL2 ol 2] dlRdl.

(©)

An earthan channel with a base 3 m wide and side slope 1:1 carries water with a a
depth of 1 m. The bed slope is 1:1600. Estimate the discharge. Take value of N in
Manning’s forumula N= 0.04.

07

Us 3 Hle usluil duilal dloll via 1:1 18S @Y dlddl HI2) ofl &2 )
QS Y 1:1600 Sl d) =il (S 0L Afla o] slyel Hi N= 0.04. €.
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Subject Code: 4330604
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GUJARAT TECHNOLOGICAL UNIVERSITY

Subject Name: Hydraulics

Time: 02:30 PM TO 05:00 PM

Instructions:
1.  Attempt all questions.
2.  Make suitable assumptions wherever necessary.
3.  Figures to the right indicate full marks.
4.  Use of programmable & communication aids are strictly prohibited.
5.  Use of non-programmable scientific calculator is permitted.
6.  English version is authentic.
Q.1 (a) Write S.I. units of Kinematics viscosity, specific volume, and pressure.
516aA02ls [As1(12], M55 dIRH Wl €M 181 ol S.I. Uted) o1l AsH) vl
(b) Convert the following: Uid? s3I
e 120 KN/m? in pressure head of liquid having sp.gr.1.2.
e 5 mhead of oil sp.gr. 0.9 in N/cm?
(¢) Derive equation for total pressure and centre of pressure for vertically
immersed surface.
HHAE HULE] A UlflHi Ged d gettsami 11d dl dell UR aldld ga
LM 13L Wal £10359¢, ol GLSLE UL oli YAl dIRd).
OR
(c) Enlist various pressure measuring equipments and write short note on
differential U-tube manometer.
L1QL Hludletl Aldell ol ALE]l 520 WA SlgRAlud Y-yt DeflileR uR
Sselld qu).
Q.2 (a) Write the assumption of Bernoulli’s Equation.
ogoflel ol 15201 ol YRR @uil.
(b) State and explain continuity equation.
Uldd AH52L quil wa AHostal.
(¢) A 20cm*10cm venturimeter is used to measure the flow of oil with sp.gravity
0.8. if the differential mercury manometer shows a deflection of 20 cm, find
out the discharge of oil through pipe. Take C= 0.92.
0.8 [dlrgsidlalol deell ydls Hiudl Hie 20 A.HL* 10 AH]. il
dylile: ol Gualal Al 8. ) sls2ilud Hsli{leR il dsldad 20 A.Hl.
Sl dl uleu Hiell dédl dd «il [«1s1ueR 2Aldl. €=0.92 dl.
OR
Q.2 (a) Write the limitation of Bernoulli’s Equation.
opoflef] eli 151 ofl Halel 20 quil
(b) Derive formula for discharge over Rectangular notch. oAU Wiy UR ol
UAR Ydl (1514 «{l Yot dRd).
(¢) A 100mm diameter Orifice under a head of 6m discharge at the rate of 60 lit/s.

A point on the jet measured from the vena contracta has co-ordinates X=3m &
Y= 0.5m. Calculate the coefficient, Cc, Cv & Cd of orifice.
100mm
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Q.3

Q.3

Q.4

Q.4

Q.5

()

(b)
(©)

(@)
(b)

(©)

()
(b)
(©)

()
(b)
(©)
()

900 HIH] ey ol 21215l Hiedl € Hl eli wud N &l uigll <l uales 60
lit/s &l d& B.dellsleAA5dl el B2 Usll (Mot ot AIH) X=3m & Y=0.5m 8 . dl Hy"is
Ce, Cv & Cd 2014l
Water is flowing through a pipe 800m long and 30cm diameter with a velocity
of 1.15m/s. Calculate head loss due to friction, if £=0.005.
800 Hl Al oil aal 30 AUl A1y «{l Uiy Uil uifl 1.9u Hl/ASS «ti
QoL &fl 4& 8. % £=0.005 S1U dl &Nl A 51 cl AN U el
Explain Nomogram with sketch.
A H1ALM 2L gcil A1 uHomdl.
Water is flowing through a trapezoidal channel having bottom width 6.0M
wide having side slop 1:2M. Calculate discharge through channel if bed slop is
1:1200 and chezy’s constant =50.
U5 YHAOLS ol& 5 Befl dufllsfl uslonLe 6,041 44el Gli%getl Lo 1. 24l
ue YLl «fl GSIE 1.04L.8. duilaietl 3lor 1:1200 deil U] «il WANA(S
50 1 dll (w51 2RI,
OR
Drive formula for Discharge over V notch.
Velld 4L «il511 of 3y Alefld 2.
Differentiate dt§leld 41U,
(1) Steady flow and Unsteady flow
S| sal el WS el

(i1) Triangular Notch and Rectangular Notch write formula also

[A-ell el EodlRY <l Ul 5L UL dudl,

A jet of water is issued from 1.5cm diameter Orifice under a constant head of
2.5m.Horizontal and Vertical coordinate of a point on jet are 60cm and 4cm
take Cc=0.62 Find
(1) co efficient of discharge Cq.
(i1) Actual velocity at venacontracta
dlewl diRdlol 1.5em cAldedl 20814 Higdl 2.5m <1l Ay el uil
W&l «{lsA B, el s12521el Ged dell (Bifde UHidR AH) weisA 60cm
uel 4cm 8. Cc=0.62 8. dl

1. [as1d Qlis

2. "Ik «ll dell slesel U Wil dat
Derive Darcy’s equation for a loss of head in pipe.
ULOUHL Al 20N cuy HIR St o Yot dird),
Explain: HGL and TEL
YU HGL ¥ TEL
Two reservoirs are connected by a 3500M long pipe having 200mm diameter.
The difference in reservoir surface is 12m. Find discharge in pipe if {=0.008

o HRdR 350041411y dlal del 200H1H]. culy dlal uLesy &)
15aIUi 411Ad 8. UNdRe{] HULZ] ARl dsldd 124HL.eldd]l Ul i)
s{l514 2114 £=0.008

OR
Give classification of open channel.
ujed]] o1& of ao{[sL AHxdl.
List method of measuring velocity of water in river and explain any one in detail.
AL UdLE ofl Al Hiudl Hieeil Tl quil 24a 5165 UL A5 yHxd).
Explain various head loss through pipes.
AUll GlRL &l UdLs oil 2N ) quil A4 yHxd).

Write the Most economical condition for Trapezoidal channel section.
AU, Aoiel HI2 Alel] 525UY Sl 115D HIR «fl 2cll quil.
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(b)
(©)

Q5 (a)
(b)

(c)

Explain specific energy curve with figure.

QRS WelofT s 2415(d A1 YHexdl.
Calculate discharge of flowing water through a rectangular channel 3.5m wide and
1.5m deep, assuming bed slope of channel 1:900 and Chezy’s constant C = 55.

34 Ul uSls wa 1u Hl GISlell doddlRy Aetd Hiell YAR Ud) (1511
2lltl. dlal «il U 1:900 W AR o1l UGS C =55 @),
OR

Write the Most economical condition for rectangular channel section.
oAU Aot HIR U] 525UWYSA 215D HIR ofl 2Acd) Gudl.
Write short note on any two: 25 siltl quil [518 V[ERAY

1. Froud number $1GS «l¢42

2. Hydraulic Jump %€y §¢51

3. Hydraulic mean depth él?)(ﬂﬁ‘l& Hlo Sy

In trapezoidal open channel having the base width 3.00 mt and side slope 1:1.
Depth of water is 1.00 mt. Find out the discharge if bed slope is 1:1000 and value
of N=0.04

A5 YHAUS A& F Bofl duilalell uslale 3.0 Hl el wl1%gell 3L 1:1 e
ydlsl ol GsLE 1.0 HL.Y. dulldlell alol 1:1000 dell Aeilol ol WANMIS 0.04
ElUdl (151 AL\,
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