Roll No:-
Sem-I111 Diploma Exam 2023 (Odd)
(Mechanical Engineering (25) / Automobile Engineering / Mech. Engineering (Auto) (33)) (Theory)
[Time: 3 Hours] Fluid Mechanics & Hydraulic Machinery (2025303) [Max. Marks: 70]

- All questions are compulsory. (H‘l-ﬁ I°E] a{ﬁaﬁ% )}
- Marks are mentioned on the right side of each question. (3/& T+t 7% & T3 3R 3ifdhd fHA ]))

Group (A) (YU -Q)

Q.1  Choose the most suitable answer from the following options. (1*20=20)
Haffie Sudad fawea #) g ford ) :-
i. Which among the following is not a parameters of fluid?
(Fafafed & @ &H g3 &1 IR 781 57)
(a) Mass flow rate (b) Density (c) Viscosity (d) External diameter
(ST UTg &R ) (7)) (RGTT) (STt )
ii. Which of the following is the basic principle of fluid mechanics?
(FrafaRad § @ @ ga gitiet &1 9a Rigid g7)
(@) Momentum principle (b) Energy equation (c) Continuity equation  (d) All of the above
GEURSHG)] (STl FHIB) (FRaar gHie=m (CLRESEED
iii.  The horizontal component of buoyant force is ------ CRNERERE AR NEA [ — 2)
(@) Negligible (b) Same as buoyant force  (c) Zero (d) None of the above
GRIL) (BGd g & JaF) () CERESEREIERRD)
iv. Surface tension of water increases with -------- in temperature.
@OHE H - & 1Y U &1 gy a9 9gdl 7))
(@) Increase @fﬁ) (b) Decrease (EbTﬂ) (c) Independent (Fci=IdT) (d) None of these (szl'af ﬁﬁéﬁ)
V. The relation between Cq4, Cy and C. for orifice is --------
(@H RIBY &F Y Cy, C, R C. H TET THIRI ------- =)
@) C, x Cq = C, (b) C.xC, =1 (€) C, X Cy = C, (d)c,,=%
vi.  If the velocity of flow is constant then the ratio of discharge between flow through 1m diameter and 3m

diameter of pipe will be.

@S &7 T THH B A 1 Hiex 1 aTd 9T 3 Hiek o9 a1 TSy # 9819 BT ST ------- gI))

(@) 1:3 (b) 1:9 (c)3:1 (d)9:1
vii.  The frictional head loss for maximum power transmission through a pipe is equal to --------
(U U1 & HIegH ¥ 3ffdmar fad eror & fog oy R g1 --------- % TSR I 1))
(@) H/3 (b) H/2 (c)H/4 (d) 3H/5
viii. - is a formula for the friction factor of circular pipes?
(ATHR UIRY & gY0l HRS P AT ------- =)
(a) Re/64 (b) 16/Re (c) 64/Re (d) Re/16
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iX. A manometer measures which type of pressure in pipe flow.

(UT3Y & YaTg & AR frd UhR & 16 & AT 3))

(a) Atmospheric pressure (b) Absolute pressure (c) Gauge pressure (d) Negative pressure
L) (FRTE ) USKAE) EAUIAEAL)
X. A flow whose stream line is represented by a curve, is called ------- .

(TP YaTg fSTa! YRT I U aeh aGRT GRITAT STl 6, 39 ----- Hd o))

(@) One-dimensional flow  (b) Two-dimensional flow (c) Three-dimensional flow (d) None of these above

(UH- 3T Ud1g) CEIIEIREIR (@ -3 UdTe) QRIFd T Ps Ta))
Xi. The unit of kinematic viscosity is ------- (R T T Bt '$d'>|$r -—- %D
(a) cm? /sec (b) kg.seq/metre (© Newto_n-sec/metre (d) metre/sec

(R /AHUS ) CEISEEIGIES (e-Tdre/Hiex ) (e /AHU)

xii.  The force exerted by a jet impinging normally on a fixed plate is ---------
(S gRT T& RRR @ie TR e 9 Y TET Y § BT A -------- 2))

(@) ¢ av (b) 0 av? ©eoav® (d) ¢ a*v
xiii.  The maximum hydraulic efficiency of an impulse turbine is ------------
(Ueh AT TS B SATUBIH BTSSP CfaT - &)
(@) (1 + cosg)/2 (b) (1 —cos¢)/2 (c) (1 +sing)/2 (d) (1 —sing¢)/2
Xiv.  The unit speed of the turbine runner is ----------- (ceqr{fd IR Bl ZPTg -------- %|)
(a) N/VH (b) N/H (c) N/H3/? (d) N/H?
XV.  Water hammer is developed in -------- (\_ﬁﬂﬂ A ------ o 3T il %|)

(a) Penstock @W ) (b) Draft tube (STUC R[d) (c) Turbine (SRdllg) (d) Surge tank (FITrf %$)

xvi.  Aturbine develops 2515 kw power at 240 rpm. The torque in the shaft will be -----

(T TRETE 240 rpm TR 2515 kw TR ST BT g TMIE H --------- ool g1 |)

(2) 100 KN-m (b) 400 KN-m (c) 1000 KN-m (d) 3355 KN-m
xvii.  The angle of taper on draft tube is ------
(STUC TJF TR TR BT HIUT -------- HLIEE)
(a) Greater than 15° (b) Greater than 8° (c) Greater than 5° (d) Less than 8°
(15°F 31fP) G EEIRED) G EIRED) (8°F HH)

xviii. To discharge a large quantity of liquid by multistage centrifugal pump, the impellers are connected ----- :
(317 AT T %9 & §81d & oY TERIT H-STUARS T HT TSI ------ ST Bidl o))

(@) In parallel (b) In series (c) In parallel and in series (d) None of these

(R H) (8roft ) @R SR A H)  EH A B )

xix.  Cavitation is caused by --------

GG f— % PRI I g))

(a) High velocity (b) High pressure (c) Weak material (d) Low pressure
(ST ) (31 gama) (HHSIR AT (T TIE)
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XX. In general, the vanes of a centrifugal pump are ------

(AT AR W, TP HaIaRD T &b g ------ BId 3))

(a) Radial (b) Curved forward (c) Curved backward (d) Twisted
(M BT R YAMER) (G P SR YAMER)  (HIST§3M)

Group (B) (U &
Q.2 Define the following fluid properties with their unit. 4
Q) Viscosity  (ii) Compressibility

(afafad oo o1 &I 39® Shls & 1Y TRHING BT

(i) YMEdT (i) )
OR (S1YdT)
A liquid of specific gravity 0.7 is filled in a tank up to the height of 2m. Calculate the pressure of 4
liquid in tank in terms of water head.

@ 0.7 AT g9 H1 59 T & T 2 Wi, SaArs do W1 g| ¢ H ot MY & U H g19 71
Hifor))

Q.3  Write the names of different types of fluid flows. 4

(af = UpR & &9 yarg! & A g |)
OR (S1YdT)
A 50 mm diameter orifice is provided in a tank containing water to a height of 2m above the centre 4
of orifice. Find coefficient of discharge and actual discharge if coefficient of contraction and
coefficient of velocity are 0.6 and 0.95 respectively.

(Ue b1 H 50 AT, T 1 STRIBY T & [Sobl H SHTRIH BT g 3@ &b HUR UH! Bl
&dTs 2 .8 afe Y TuTes Ut AT UM HHT: 0.6 TUT 0.95 81 o fawsi=1 I[urids aut
qRideh 98Td JTd Difeld |)

Q.4  Write the theory of impact of jets. 4
(©re Tug &1 Rigr fafag) )
OR (Sf¥YdT)
Why mercury is generally used in manometers? 4
@NHe H T URT 9t SUANT fhar ST 8?)
Q.5 Write four difference between pump and turbine. 4
(dU TYT TSR & §d IR 3feR ford |)
OR (SfYdT)
Briefly describe Manometric head of a pump. 4
(UT & TR 2t o1 &y § gufa Sifve )
Q.6 Describe priming and write about its necessity. 4
(TS ERT T qUH X Td D! HTaIHdT & IR | [0 |)
OR (3{YdT)
Write various types of impeller of centrlfugal pump and explain any one of them in brief. 4
STHRETE 1Y & fafid TR & SR &1 A fafay ofik 3H T foet t &1 g o

qHARY] )
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Group (C) (YUY - ?ﬁ)
Q.7 Describe Bourdon tube pressure gauge with the help of neat sketch. 6

(a3 I &1 T8l ¥ o ogd a4 1ol &l JHeSY))
OR (31YdT)
A differential manometer is connected at two points in a horizontal pipe running full of water. If the 6
difference in mercury levels is recorded as 100 mm. calculate difference in pressure at the two
points in head of water.

(T FeIRE AR Ut & R T aﬁaq@@ra‘rﬁgshuﬁﬁ%mﬁqﬁ$aﬁrﬁ
3R 100 HIH, =701 1 B ot &l fargaff & ol ararwaR Uil & MY & U # [1d diferg))

Q.8 Briefly describe various minor loss of heads in a pipe line and also give formulae to calculate their 6
values.

(it arguaTss o giarah fafia =Iad g1dl & J&d & quiH HIfoTY 9UT 36T A J1d
B & forg 1 ot farfaw ) OR (arera

Explain continuity equation. The diameters of large and smaller ends of a pipe are 150 cm and 50 6
cm respectively. If discharge through pipe is 3000 lit/sec, calculate velocities at both ends.

(ﬁwwmmﬁﬂﬂ@@|Wum$a%@am@%@$mm 150 IHY. quT
50 Y. 3| afe urgu § fARor 3000 ferer Ufd pvs &), O SF1 RRI IR 37 I i | )

Q.9 Explain in details how and when separation of flow take place in a reciprocating pump. 6
(TATTH T § a1 &1 faHTSH & giaT ¢ 3R 3 faedRyds qHemsd])
OR (S1YdT)
A 10 cm diameter jet of water strikes fixed stationary plate at right angle with a velocity of 100 6

m/sec. Calculate force exerted on it. If plate starts moving in the direction of jet with a velocity of
25 m/sec. Determine the work done on it.

(10 I, T o1 U Bt 4RT FRRR fad wie ¥ 100 W/AHTS Ft 1fd F carrd! 8] We R ad
! AT IR TfE We S 3t fomm & 25 1t /Apus &t i J Fom1 IRY Fdl 8, A 3T W
fopa a1 B 1 BIT |)

Q.10 Explain the construction and working of Pelton wheel with sketch. 6
(R & R e ®id & g1 U9 BV &l JHIRY |)
OR (3fYdT)
In a 200 meter long and 10 cm diameter pipe, water is flowing at a velocity of 3 m/sec. find the 6

head loss due to friction by Darcy’s and Chezy’s equation. (Given that £=0.005 and C=50).

(T 200 Hiex TR 10 Y, 19 & UIRY | U1 3 H/ABUS & AT J 8 8T 3| T80T b BRI
giaren 2 grfat o) SR aut I wievor @ 31d S| (e 8 £=0.005 T C=50))

Q.11 Explain the working of a reciprocating pump with the help of neat sketch. 6
(a3 o &1 Tl I TARTTH T &1 HRfafd THemst |)
OR (31YdT)
A centrifugal pump is to discharge 100 lit/sec at speed of 1500 rpm against a head of 15 m. The 6

impeller has an outer diameter of 25 cm with a width at the outlet of 6 cm. The Manometric
efficiency is 0.85. Find the blade angle at the outlet.

(U HTIIRS T 15 Hiex & 2 & 3r=fd 1500 rpm &1 71fd F 100 ferex ufd v @
R BT § | U SHUAR foraeT ared) aur 25 ¥4t T e )R ISt 6 Tt 8]
SIER §| AAHITCH GerdT 0.85 8, @l M IR &€ & HI01 &1 {1 (b1 |)
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