Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 3 (OLD) — EXAMINATION — Winter-2025

Subject Code: 4330604 Date: 10-12-2025
Subject Name: Hydraulics
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:
1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Q.1 (a) Define: (i) Specific Weight (ii) Surface Tension (iii) viscosity 03
USLA (1) vl WUl : (1) [Af2R doel () YBdILL (3) Reldtidl
(b) Derive an equation for total pressure and centre of pressure for a plane body 04
vertically immersed surface.
(o) UHde AULElA uLeflHi Gled Id gudisalni 241d dl dell R @lald gt
L 13l e el Bored] BLSIY HISall YAl Aadl.

(©) Exprlain Bourdon Tube pressure guage with neat sketch. 07
(5)  G1Sel M VAR A% Hig[d A1 AHed),

OR
(c) (i) Convert the followings : 03

(i) Pressure head of 2.5 m of Sp. Gr. 0.8 to pressure intensity in KN/m?
(ii) 108.62 KN/m? to pressure head in m of liquid of Sp. Gr. 1.4.
(iii) Pressure head of 1.8 m of water to pressure head of mercury.

(V)eUidR 52U ;
(1) o.¢ [Al2® geldl glddl udleleil 2U Hl. elee{lNa eleidlddl
(sdley el /{121,

(R) ¥ [dlR® deldl sRlddl udleledl qoceR  (seleyest ]2
tlodlodla eleRily H{l2Mi

(3) UlRilett 2.¢ HL. eldiNa UlLetl eloi{lNHi
(i) A triangular plate of 1.6 m base and 2.2 m height is fully immersed in
water vertically with its apex below the base. The base is parallel to and
at a depth of 1.0 m below the free water surface.
Calculate : (i) Total pressure on plate (ii) Depth of C.P. on plate from the 04
water surface. )
(RN [EslQlsR @Al Ul 1.6 Hle 34a Glule 2.2 412 8. Al uigilui
Glefl ReifcMi dqf oW «1A 2@ A d wiuil gudlsaHi wide 8. detl url
ULR{lel Y5 ULl MHidR Ha 9.0 Hl2R4(] GlSIBA & dl,
(1) W2 GUR dldld §4 eIl () ULBlel Ysd quLlell W@eqf eldeg,
2114l
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Calculate Specific weight, Density and Specific Gravity of one litre of a
liquid which weights 8 N.

q (@2 udlels] doet ¢ 2ot 8 dl dsf (AR doet, tlotdl A [A(RAR Eoidl
2114l

Differentiate between : (i) Laminar flow and Turbulent flow
(ii) Uniform flow and Non-uniform flow

dsldd dull : (1) QHlet1R &6l wal 20Yde 6
(2) Y81 560l e oflot-3Y (a1 514 56l

Explain Bernoulli’s equation with its assumption.

wotlele] Yot dsfl B 418 UHesdl.

OR
Write continuity equation and prove it.

Uldd qH1 501 dull 24e »L(Hd 2.

Explain different typgs of energy.
el el USIeil S1U[5cd UL,

(i) List pressure measuring devices and explain any one in short.

(1) €A1 HIudletl Hlteilefl ULE] olstld] 518 W s 2sHi M),

(if) An oil having viscosity of 4.5 Poise is flowing through a pipeline at the
rate of 1.85 m*/min. If the diameter of the pipeline is 250 mm and specific
gravity of oil is 0.9, State the type of flow.

() ¥U Ulexredl Redbdl tgdd dd ueu Hlz/Mleeel €2
ulsudlesHiel del 6] 8. ) ulsudisetell iy 250 HHl eld w1
Adeil (ALY geldl 0.t €Y, dl Udlesil USIR % lidl.

Enlist only minor losses in pipe flow and give formula.
ULBUHL el 0L Aol ALE] tstic] YA dud.

Define different types of co-efficient and establish the relation between them.
el el USRetl WAN (Sl cd vl W] dus{l o] Aoid 11 Ud 520

A town has a population of 1,00,000. Water is supplied to it from a pond
which is situated 6 km away. It is estimated that 50 % of daily supply of 150
litres/head should be within 8 hours. What should be the size of pipe to
provide the supply, if available head is 12.0 m. (Take C = 45).

U5 A& Al 9,00,000 B, A& ULl Y8l YRl ULsdl duild € sLHL
ol Wd? 8. Aq welBd B 5 Yoo, UIRIl Yasl 8 Uo (622 /i[5 Ul
S1U A ¢ selSHI [AdQL sdle] 8. %) uiw 201N 1R.0 HleR sl dl ULkl
Y461l Uleusil 4163 21l

OR
Explain vena contracta with figure.

1L ASIUA wL5(d AU18 qHomdl.

What is nomogram ? Give its uses.
A lH1AM 2] B ? detl GUYIN ¥l
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(i) A pipe line having total length 3.0 km comprising of 1 km 30 cm dia. Next
1.0 km — 25 mm dia. and remaining 20 cm dia. It is decided to change the
pipeline with uniform diameter. Find the equivalent diameter.

() W5 ULOU dleysl 3.0 [5.4H]. @iodl 8. BHi 9.0 (5.H]. 30 A.H]. Ly, oflon
As (5L Ui U AHL Uy wa Wislel doioui 0 AL A1y 8. 6l
ULBUE Selol HAWL U lA1dLu]l UIBY dS sleddls] «i55] sd 1] w1dg 8.

ol AH S8 ALY Ak,

(it) Water flows through a pipe 20 cm in diameter and 60 m long with a
velocity of 3 m/sec. Find the head lost in friction by Darcy’s formula and
Chezy’s formula. Take f=0.005 and C = 55.

(R) =0 Hle? qiufl 20 AH]. cuUglul]l uleuHi 3 Hl2/AseSell dopeil
ULl dé 8. sl Yot wet A1 Yatell enwie] Gediadl 20N cuy 20k,

Explain Hydraulic Gradient Line and Total Energy Line with sketch.
GLAs 3lo 3udl el 54 (S5 Judl M 15[ A8 AHxxd).

Compare pipe flow and open channel flow.
ULOUel UdlE Wal el&ell Udls ofl u el 530,

(i) Water flows at a rate of 0.630 m?/sec, through 2.0 m diameter R.C.C.
sewer when run half full. Find out the slope of sewer using Maning’s rugosity
coefficient
N =0.012.

(1) 2.0 Hl22 culyalof] A R.HLAL A2 wWsul HdL WIsDee]l d&dl el
AR quigl 0.£30 H13/A505¢1) UIQ[lel Udls deEl el 8. %) Deilolell

{121 A43LiS N = 0.092 €1 dl WL A4l 3lons{l A3 52,

(if) From a 25 mm dia orifice jet of water falls 30 cm away and 3 cm down
from vena contracta. Calculate Cc, Cq and C,. if head of water is 1 m and
discharge is 1.5 lit/sec.

() U HM] cdralal As (e¢uiell dsil sleeselell Bl s (cigell
M) Alds-30QAHL ual Gled-3 AH] D.LllN 1 Hl i [Asid LY
le/Ase5 eld dl Ce, Cg sl Cy QUL

OR
Explain river gauging.
slglell UalEstl HIugfl Auemdl.

Explain Reynold’s experiment.
A1ESefl UL YHdl.

Water flows over a rectangular weir 1 m wide at a depth of 20 cm and
afterwards passes through a triangular right-angled notch. Taking Cq for the
rectangular weir as 0.62, find the Cq for triangular notch if the depth of water
over the triangular notch is 0.35 m.

13122 USlNLY blddl (AR uedl 20 A4 Qlsie 4D Ul dd 8. AR
Gl A UdLS A5 S12U{RLWINHIL UAIR Al B, GoidlY (AU HIZ Cy il
(5Hd 0.€2 @8, (ASIQUSR Wi U Ull-l Gt 0.3u Hl22 &lU dl
[A513LLSIR (AR HI2 Cq 208

Enlist various methods to measure velocity in a channel and explain any one
in detail.

dl&Mi A2l Hiudl HIe [aldd Yeg(dalefl Ulel claildl wWal S1TURL A s
[AdlddlR YUl
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Write short note on specific energy diagram.

W R(ss Netxfl as (A9l &5 «lle gquil.

Derive an equation for discharger over V-notch.
ool yRedl UAIR Udl SlRuLes] 3 ALledd 2.
OR
Define : (i) Froude Number (ii) Wetted Perimeter (iii) Hydraulic Mean
Depth
clul AL : (1) 616S duR (R) d2s UHler (3) slvsllas el
Glsl®
Explain Hydraulic jump.
el &5 AHodl.

Derive the conditions for most economical (i) Rectangular canal section and
(i) Trapezoidal canal section.

(1) GARY delle AS2As el () UHAGS dolld AsAl HIS Al
554Y 5 WISAE HIell 21Rd) ALl¢d 52U
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