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b) Write the short note on Fanno and Reyleigh lines. Draw
" (he Fanno and reyleigh lines on the h-s plot.

et 2ilT XS (Reyleigh) @EAT 9R qqﬁrEr 1%-31011 ferRaq) nes
wite g¥ & 3R Y (Reyleigh) 3@ zﬁf_%n

8. Write the short note on the following:
a) Stagnation properties

b) Normal and oblique shocks

¢) Compressible flow Q

d) Machnumber \Q
fr=feRaa o= Afde 1

ar) oSed (Stagnatio

¥) aEra (No aitz fomes (Oblique) HTeH
¥H) 3T (Compressible) A&
g) #% (Mach) d=a1
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il 9Tg WeAl & &1 hifdm

All questions carry equal marks.

[t oAt & T 3w £

iii) In case of any doubt or dispute the Eng:lish version

question should be treated as final.

foreht it v & vy aremr fAare H Ry § sl v
¥ AT B ST T SR '

Distinguish between ideal and real fluids.

ii) How do you determine the hydrostatic force acting

on an inclined surface?

iii) What is metacentric height and what is its

significance with respect to stability and periodic
time of oscillation of a floating body?

i) amed R arafae ava el & i N =
ii) S {h FH 52 T W A ) Tt asgefes

g1 @1 FufRor Y Fa €7
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iii) %ﬁﬁﬁ“ﬂéﬂ%mwﬂ?ﬁgﬁzﬁaﬁ—ﬁ
FRRaT 3R STaftes T 3 Hau A THH T HET 82
i i ipni thematical terms,
b) What is the physical significance of ma .
] AV and AxV in fluid mechanics? Where, V is the 3D
velocity vector of the fluid flow.

za gty F aftrfia =, AV 3R AxV 1 RS wE
FATR7? S V @ watg 3T 3D 3 6 g
For the velocity field, V = (3 +6x-3x2)i 4+ (3 —6y—xY,

check whether the flow is
i) continuous

$
ii) rotational or iri-ota:ic@ﬁ* ‘
iii) if irrotational, fin ntial function. _
1 ax & forg, Vv +6x-3x2)i + (3x2—6p-2Y, e B
T JaTE 8 N
iy &R
ii) uoff a1 aResucfia
iii) af¥ oo &, 4t e (A=) el §1a HIfeTTI

a) Explain the terms:
i) Path line
ii) Streak line
iii} Stream line
iv) Stream tube
grea] Pt AT Xl
i)
ii) b AT
iii) i &g
iv) T @
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b} For a discharge of 2.1 m¥s of air through a pipe of area

0.093 :{12, -:*:{etennine the area of throat of a venturimeter as
shown in Figure 1. Take specific weight ofairas 11.96 N/m®
and neglect losses.

0.093 m? &3 & 1 Ursy P anga F 2.1 m¥/s ga1 ¥ BAdeT
& for 1 Agiirficy 3 7t & A= ) PuiRa =¥ e s R
1 (Figure 1) % fe@mr 1 &1 gar &1 RAfde ¥R 11.96 N/m?
o 3R TFEE B Iver ¥

Figure 1

4. a) Distinguish between:

i) Steady flow and un-steady flow

ii) Uniform and non-uniform flow

i1i) Compressible and incompressible flow
iv) Rotational and irrotional flow

v) Laminar and turbulent flow
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frfefad o 3R R
i) TR mar 1R ’1RR HaE

i) gfrerd o A gfwet garE
iii) WfifEa ofk aradifea warg

" iv) gUF 3R afiseia warE

v) @R iR eddic 9g@
A stream function is given by (x*—y?). Find the potential
function of the flow.

WWW(E—f}%ﬂﬁmmalmﬁﬁmﬁa';

S\
el SIS dalreng | Q§

A vertical isosc (zﬁ'i:mgular gate is immersed in water
with its vertex uph The base width of gate is 2 m and height
1.5 m. The ex of gate'is 1lm below the free water
surface. Determine the total pressure force and its

location. ‘

T FHrafeR Fafgarg FenerR e gt 3 gar g3 g s
I ofid SR & AR &1 T F amur gterE 2 diex sk
Fard 1.5 dtex 21 A g ofd g ol it wag /1 Hew |
2 21 o <79 T R IES w2 T FrufRor o ]
Derive Bernoulli's equation for flow along a stream line. q

URT 3@ & SR HaTg B g ax-iteft w1 aefieor egeger

Fiforq) |
A conical thrust bearing idealized as a cone of vertex angle |
60°, maximum cone diameter 200 mm, rests and revolves
about vertex over a uniform fluid layer of thickness 1 mm

at 600 rpm. If viscosity of fluid is 1 Poise, calculate the |
power lost in overcoming the viscous resistance. !
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v sigarpR ae fagin R ofif BT 60°, AftAHTT P
i 200 forft 3 @i & 59 F arget a=w /A 2, 600 rpm
o Ao 1 Pt B o WA oa ok ) i wRA gL §
3Rz gadl 1 IR 57 61 @ | qisa &, a1 eaF ARy
w g g F W g afea 1o B

Water at 25°C is flowing through a 1.0 km long GI. pipe
of 200 mm diameter at the rate of 0.07 m’/s. If value of
Darcy friction factor for this pipe is 0.02 and density of
water is 1000 kg/m?, find the pumping power (in kW)
required to maintain the flow?

25°C qR S 1.0 fHl oY GI. ¥ 98 <& 81 0.07 m¥/s
a3 QY 200 it e @ aigy af 39 9159 & fg ST e
SR P17 0,02 & iR It &7 BRa 1000 &5/ a9 iR
2 3 warE @ &=IC W& 3 R aTavas 9t ik (e

%) e Hifvm)

Two pipes each 300 m long are available for connecting
to a reservoir from which a flow of 0.085 m®/s is required.
If diameters of the two pipes are 300 mm and 150 mm
respectively, determine the ratio of head lost when the
pipes are connected in series to the head lost when
connected in parallel. Neglect minor losses.

U AT | e & forg w300 HieR |4 Q1 uigy
Suered &, REE | 0.085 m¥/s & Waig &Y Izt g
21 af2 2 qrzai & Rt w300 B SR 150 el €, ar
iR & @i g AR @ srgera FuiRe R w9 a5 siaen 3
2 A ¥ ofk SRR A 9 81 R @Y g R /1 Angeh
T i A FA
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