Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - III EXAMINATION - SUMMER 2026

Subject Code: D103000171 Date: 20-05-2026
Subject Name: Fluid Mechanics and Hydraulic Machinery

Time: 02:30 PM TO 05:00 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.

Marks
Q.1 (a) Explain surface tension with neat sketch. 03
() yrsdier 2115/d ofl sgeell a4, 03
(b) Explain impact of jet on moving curved vane when jet striking at the center. 04
(1) 21fA2Nda us Aot U2 2Adelid 2N 101 AR A2 doll HEUH AUSIA AR A R 0¥

AHond).

(©) A differential manometer containing mercury as manometric fluid is connected 07
between inlet and throat of the horizontal venturimeter, through which an oil having
specific gravity of 0.88 is flowing. If difference in mercury level in manometer is
recorded as 250 mm, calculate pressure difference in Pascal.

(8) uR eRldq As [SxatRfluct Aoiafler s Anf@dy doydlaflered] gotde 2101 09
gle 9 5 8, ¥Hiel 0.88 [ARIe aodl  Ridg AHgd del @] 8. =
AofldleHi UIRloll 2dRell dgldd 250 mm oliddiHi 2419, dl YIRSA (Pascal) i
gailRlofl dgldd MNel.

OR
(¢) State and prove Pascal's law. 07
(8) uirsdoN G111 Uil 2441 2A41(Ad S, 0V
Q.2 (a) Differentiate between ideal fluid and real fluid. 03
(1) 2glad sgds 2a Rud sges ol dsiad duil, 03
(b) Define: 1. Compressible flow, 2. unsteady flow 04
(o) v @uil: 1. eleiNd udle, 2. Asi2es] Udie 0¥
(¢) State and derive continuity equation. 07
(8) 2idcu Allsel @vil 244l diRd). 09
OR
(a)  State limitation of piezometer. 03
(1) UIR1eNe2 ofl Haufer cuil. 03
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(b)

(1)

(c)

(s)

()

(1)

(b)
(o1)
(c)

Write Bernoulli's equation. Also write assumption, and limitations of Bernoulli's
theorem.

olaildlo) AH1s201 Avil. clalidlotl (oA ofl tRRIRAI, VHal HAUTEIRA VRl AUl

An orifice of 40 mm diameter is discharging water from a tank. If the water level in
tank is 4 m above the top edge of the orifice, determine the discharge through the
orifice. Take co-efficient of discharge for the orifice as 0.6.

40 mm ARig) As AR eislaiel viell €15 8. % eisldi uiellg 2aR
AHIR(SAal GuRell UIR $2d1 4 m Gl &1, dl AIR(SAHIE oflsnal MdIE ol [o1SIA
€qfl d1e1c3] SR, AIRISAH HI2 [SAUI%afl IS 0.6 2.

Explain following Hydraulic coefficient: (1) Co efficient of contraction, (2)
Coefficient of velocity, (3) Coefficient of discharge.

s1gllais s1-2(gA1A0e Aamdl: (1) AsIRUct Jeiis, (2) AR Juiis, (3) [ois1
delis.

What is priming? Explain different methods of priming.

y1gTaa1 2A2a )2 dofl €l %€l Al A9,

What is Reynold’s Number? Explain Reynold’s experiment with sketch.

(8) Nolicsall 21is A2 gJ226lEs ol Ul A1 O3] ).

(a)
(1)
(b)

OR
Explain Horizontal Venturimeter with neat sketch.
AR (A dYRMe2 H15(d 246 AHnd.

Write use of air-vessel in reciprocating pump with neat sketch.

(01) 2A1NBEo1 Uuai 212-Adal)l BUAIDI 2469 25 A19) eI,

(©)

(s)

(a)
(1)
(b)
(c1)
(©

(s)

Water is flowing through 200 mm diameter and 500 m long pipe at the rate of 0.03
m?/s. If friction factor £ = 0.005, determine head loss due to friction.

yief ol Mdis 200 @3], 14 210 500 Hl. d@ioll wiguaiel 0.03 m3/s ofl €2 ud
@] 8. % el RIS £=0.005 8, dl eyld SIREI 8S dId N

Describe working of Prandtl’s pitot tube with neat sketch.
viosed U121z &0t of ST A15(A A18 AH94].

Write difference between impulse and reaction turbine.
JAUEAH Vol sl 2oiiefol YA all dglad Rndl.

A centrifugal pump discharges water at a rate of 3000 liter per second with a pressure
head of 20 meter. If overall efficiency of the pump is 75%, determine power (in kW)
required to run the pump.

s AoedlgYold Uu ofl [SU1% 3000 (G122 Uld Ases B. U2k 85 20 le: 8. <

UY ofl 2A1241d siRieaidl 75 % 81> dl YU AdIdd] HI2 ofl UldR ([sdidieai)
M4l.

OR
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Q.5

(a) Differentiate between notch and weir.

(1) ol 210 A2 U= o) dsiad duil.

(b)  Write difference between Francis turbine and Kaplan turbine.
(o1) sif52121 240 sIUdIol 2cifgol 4ol AU AUl

(©) Determine the specific speed of a pump which operates at 900 rpm, delivers water at
a rate of 800 liters per second, and develops a pressure head of 25 meters.

(8) 900 rpm ofl 2U1E 5211 2101 800 (G122 WA A0S ofl €2 (G151 S=cdi 25 e BsaIa|
Uyl 20R(gs 2Uls N4,

(a) Explain impact of jet on a moving flat plate held normal to the direction of jet.
(21) s 21uie Glefl afdNa Aol E2iia cot 2Aule vd2 R A 2elid Awd).

(b) Determine the force exerted by a jet of water of diameter 85 mm on a stationery flat
plate, when the jet strikes the plate normally with a velocity of 30 m/s.

(¢1) 215 yiellol 85 mm R} LRIA AR, ReR A LA2 o cof 1131 30 m/s ol A2
ofl AHYSIY B. AR &IRI LA U ARl Gl N4,

(©) Turbine run at 40 m head and at speed of 300 rpm. If discharge is 8000 liter per
second and efficiency is 86 %, find power and specific speed of turbine.

(8) s 2ailgfot 40 122 BS U2 2Aal 300 rpm ofl A(AR SIT 2 V. A (322419 8000 (G122
A Ases 6l al siRieidl 86% 61, dl eulidoiall UlUR 2al uRA(ss 2Uls
A4

OR

(a) Explain impact of jet on a stationery curved vane when jet strikes at centre.

(1) As R ys Aol U2 AR 2Adld €Dl AR A2 doll HeAHT vHASIY A R
A,

(b) A jet of water of diameter 10 cm strikes a flat plate normally with a velocity of 15
m/s. The plate is moving with a velocity of 6 m/s in the direction of jet and away
from the jet. Find force exerted by the jet on the plate.

(@1) 10 em <121 g21ad) vieNal K2 15 m/s F2dl A1) AHdd A2 U dol A AHASIRY
8. wde Yol [E=11i 2ol ¥el €2 6 m/s A1) 2I(d 52 B. V2 %RI A2 UR dIdlg
oo Y.

() Discuss construction and working of pelton wheel turbine using neat sketch.

(8) Yas 23 2119 Vced Bl eaiigl ol 2RUatl 210l SIF eI,

*kk
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