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l. a) A stationary bearing oflength 30 cm and internal radius 8.025 cm has been used to
pmvide lateral $ability to a 8 cm radius shaft rotating at a constant speed of 200 rpm.
The space betrveen the shaft and bearing is filled with a lubricant having viscosity 2.5
poise. Find the torque required to overcome the friction in bearing. Take the velocity
pr,ofile as linear.

b) In Fig. below, sensor A reads 1.5 kPa (gage). All fluids are at 20"C. Determine the
elevations Z in meters of the liquid levels in the open piezometer tubes B and C.

2m

1.5 m

1m

2. a) For the geometry shown, what is the vedical
high, 0.3 m deep and 3 m wide.

-- 7=Q

force on the dam? The steps are 0.3m
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#*'i;;:ili*;3?J,l,,ttfifi:T,'JjF{::T ir" cube or500 mm side is iniriarry rurr

i,'i;;iril:1f1-J#ffi t**rT:{iT#ii1trfi':v"H!;iff nffi +#(a) the volume 
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parallel to the direct
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b) A verocity for a steady, in compressibre flow in the XV ntene ic ^:-.-- r 
tsl

i= iar** i oyr*l,whereA =z mzrs,and the coordinatesry 

prane is given by

9b."il an equarion for the ,rr""*ur" ,#:"::"t:::]11tT are rneasured in meters.

ff*Hi: jtJ il;'"'*#' ;::H: .H[T?jH?*'1":ry:: _r,.,'r = r', li
4. a) water flows into atmno.t o?a 4L-^--,r - 

-v s'v'! u('tr x = lm to x = 2m in this

ae*";ffi fiilli[Ttt*::rH"i8* vertical bend nozzre assembry as shown in 
18]

n J* oi,*t"r' r" rooorpm. The ;nteriol ::g-""J" .iilffiff:1%:d:"# 
;?

head ross in rhe bend,, ;"i ;;" :::l.li}r'"'brv 
is rs.i l*;. ili

waterintheprpe. 29 - -" *-- nozz)eit is 2i' where Vis thevelocityof
ComRufe tt. t ya*ayoamic force oo riSrr** 

t8l
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b) Define boundary rayer separation and stagnation point with the herp of f*ure. 
t3lo 

fft:"Xj1:i"i;:1"*11? series or seruicircurar vanes, show that rhe maximum
5. a) Tt e uall shear sfess r," in a hn,,-,r-_., r^_-_ . I5l- 

riF';l$;;:ilJ#rffii#F^'i*ry:j ;;r,& ff*n,;i ;:"nrelationshipasa'ormensionlessfunction.P' u,6) as repeating variabies, ,",^ii; il;t 
*i?'#11"#:r:l:t5lee2o*o* ' is nvinp e1 q cso-r r tsl

overcome,n"r*f :,f if;ji#r;;l' jji:frT,"ff"fl ;k:Ti:"i',:'ff#lJ
coellicient of drag i* ur, *i"g. i;ff"r:T*' calculate the coefificient ; lfi: *;rsity of air = 1.25 kglmr. 
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Derive an expression for surface tension and capillarity. A 15 cm diameter vertical
cylinder rotates concentrically inside another cylinder of diameter 15.10 cm both
cylinders arc 25 cm high. The space between the cylinders is filled with a liquid whose
viscosity is unknown. If a torque of 12 Nm is required to rotate the inner cylinder at 100
rpm determine the viscosity of the fluid. [2+47

In the figure below the pressures at A and B are the same, 100 kPa. If water is introduced
at A to increase Pe to 130 kPa, find the new positions of the mercury. The connecting
tube is an uniform l-cm in diameter. Assume no change in the liquid densities. t6l

3. a) Find the resultant pressure force due to water on a curved surface BCDEF of l0 m
length as shown in figure below. I8l

-19. KN/mz --+

b) Explain the use of hydrometer and shortly explain the conditions of stability of
floating bodies. t6l

2.

2

s-l



? c) A closed cylindrical tank of 1 m diameter and 2 m high is completely filled with
water. If it is being rotated about its vertical axis with uniform speed of 100 rpm,
Draw presswe intensity diagram along surface AB and AC with vaiues. t6l

5.

sketch the streamlines represented by the stream function \t : x2+f . Find also the
velocity and its direction at point (3,4). 

I3+3]
Water is pumped at 0.12m3ls from the lower to the upper reservoir as shown in figure
below. Pipe friction losses h, =27v2lzg,where v is the avetage velocity in the pipe
(diameter.= 15 cm). If pump is75Yo efficient, what horse power is needed to drive it?
Draw TEL, and HGL. 

[5+3j

In figure below the flowing fluid is coz (density : 3 kg/m3;. Neglect losses. If pr : tzo
kPa and the manometer fluid is meriam red oil (s.G = o.szl). Estimate : (a) pz una 6; tt "gas rate in m3lh. \--l 14 --- \*/ 

[4+5]
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7' Ignoring friction losses, ca]gulate the magnitude and direction of resultant force, exertedon the bend when water discharges at G atmosphere as shown in figure below. Bothnozzles discharge water with a velocity of 20 m/sec. considerthe axes of the pipe and thenozzles lie in a horizontal plane.
t81

V1*cF

t5l

8.

9.

Defme boundary layer concept. Explain the terms boundary layer thickness, raminarsub-layer and point of separation of boundary layer with sketch.
Distinguish between pressure.and friction drags. Explain with sketches, why the aerofoilis desigrred as streamlines body.

l0' Distinguish between distorted and undistorted modeling. Explain the working principleofdimensional analysis by Buckingham's FI theorem.

t5l

[2+5]
***

d2: 12 cm
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2.

Explain the determination of viscosity by viscometer. A pressure vessel has an internal
volume of 0.5 m3 at.atmospherit pr"rr*". It is desired to test the vessel ut 30b0;*;;
pumping water into it. The estimated variation in the change of the empty volume of the
container due to pressurization to 3000 bar is 0.6 percent. bd.ulut" the mass of water to
be pumped into the vessel to attain the desired pt".r*" level given the bulk modulus ofwater as 2000 Mpa. 

[2+41
Define absolute and gauge pressure. Determine (i) the gauge pressgre reading on the

f::y:9"19-e 1! tit) the height h, of the mercury monom"to. T-ake liquid density : 800Kg/m"' vapour pressure : 120 Kpa (abs) and atnospheric pressure = l0l kpa (abs). [2+S]

3' a) Find the resultant pressure force on curved surface ABCDE due to liquiil with specificgravity S : 1..1 take length of the curved surface (normal to the pup"r^ u, ZO *.;' tSl



b)r1 TheU.tubeABandCDshowninfigurebelowfilledwithwater.ThetubeABis
sealed where as tube CD is open to atrnosphere. Find the pressure intensities at the

points A, B and c *t ere iris rotatir,g with axis Y-Y with uniform rotation of 60 rpm'

what are the importance of Metacentre? How do you determine the metacenlric

height of a rectangular vessel in laboratory?

4. Velocity vector of flow field is given by i = 2*'i-o"ty j ' Determine the equation of

t7)

c) t71

[3+3]
sffeam line. Also detemrine expression of rqr and $'

5. Integrate Euler's equation along a streamline and obtain Bemoulli's equation {No

derivation of Euler "q*,it" 
r"qoit.n;. What will be the Bemoulli's equation between two

points where tfrere are heuJ losses, work done by a machine (turbine) and energy supplied

by the machine tp"*pii"t*""" tho'" points' . 
12+21

a)whatiscippolettinotch?AtankofareaAisprovidedwithanarifice40mmin
diameter at its bottom. Water flows into tank at a uniform late from the top and is

discharged tt*o.rgh th; orifice. tt is found that when the head of the water over the

orifice is 0.68 -, th" water surface rose at 0.0014 mlsec' but' when the head of water

isl.24m,thewatersurfa"eroseat0.00062m/sec.Findthelateofinflowandtbe
cross-section al araof the tank. Tarke co :0.62. 12+41

b) e venturimeter is to be fitted in a horizontal q1p" gl.0'15 m diameter to measure a

flow of water which may be anything up to 24q m'/ ho*. The pressure head at the

inlet for this flow is i8 m above atmospheric and the pressure head at the throat must

not be lower than i m below atnospheric. Between the inlet and the throat there is an

estimated frictional loss of, l0% of the difference in pressure head between these

points. calculate the minimum allowable diameter for thi throat. t6j

A 5 cin diameter jet delivering 56 liters of water per sec- impinges without shock on a

series of van., *ouir,t ui 12 nisin the same direction as the jet' The vanes are curved so

that they would, if st-itionary, deflegt -rhe.jet through a3_g-t: of 135o. Fluid resistance

reduces the relative ;;tt; exit from th" u*", io 0'90 of that at entrance' Determine

(a) the magnitud-e *Jaiit",i"" of the resultant force on the vanes (b) The work done per

secondbythe vanes' 
*^^":""" 

[5+3]

7.



'lg
8. Define the concept of boundary layer. Explain the growth of boundary layer in a close

canduit (pipe flow). Give tfuee examples of use of bound4ry layer concept. ll+3+ll
g. An aircraft weighting l000KN when empty has a wing area af 220 m2. It is to take off at

a velocity of 300 Km/hr and a 20" angle of altack. Deterrnine the allowable^weight of
cargo and power required for the engine. Take density of air as 1.2 kg/m'. Assume
coefficient of lift for the wing at 24", angle of attack as 1.42 and coefficient of drag as

a.n. F+zJ

10. List out the guiding rules for the choice of repeating variables in Buckingham n method.
Also state the rules that apply to form the groups of dimensionless n-term. A pipe line of
2 m diameter is to be designed to carry the oil at the rate of 5 m'/s with specific gravity
0.8 and viscosity of 0.A42 poise. Test were conducted using a pipe of 20 cm diameter
with water having viscosity of 0.01 poise. Calculate the velocity and rate of flow required
for model. [2+31
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Explain the determination of viscosity by viscometer. A U-tube is made up of t*'o
capillaries of bores 1.5 mm and 2mm respectively. The U tube is held vertical and
partially filled with liquid whose surface tension o : 0.075 N/m. Find out the mass
density of the liquid if the difference in two menisci is 2 mm. Assume angle of contact is
zero. [3+3J

Given: Container of mercury with vertical fubes dr : 39.5 rnm Brass cylinder with
D : 37.5 mm and H : 76.2 mm is introduced into larger tube, where it floats. Take
56655 = 8.5. [3+3J

i.

2.

r41 -f4r

Find: (a) Pressure on bottom of cylinder
(b) New equilibrium level; tr, of mercury

a) Find the resultant presstne force on curved surface ABCDE due to liquid with specific
gravity S : 1.25 take length of the curved surface ( normal to the paper) as 10 m. t8I

h



:.fi The U-tube shown in figure below is filled with water. It is sealeC at A and open to

the atmosphere at D. The tube is rotated about vertical axis AB at 1600 rpm' If the U-

tube is now spun at 300 rpm, what will the pressure be at A? If a small leaks appear at

A. how much water will be lost at D?

c) Explain the metacentre with appropriate diagram' Write down the steps for
' 

deiermining metacentric height in iaboratory experirnent' 15]

4. a) Consider fully developed two-dimensional flow between two infinite parallel plates

separated by distance h, with the both top and bottom plate stationary and forced

pressure gradient $atning the flow [9 tr constant and negative'I. *" flow is"--- dx ---'---e --- - [dx - )

b)

l5l

steady, incompressible and two-dimensional in x-y plane' The

are given by.

1 dP. ,
u = =1 i(y' -hy), V = 0

/.t1 0x

velocity components

t3l

12+21

Where p is fluid's viscosity. Is this flow rotational or irrotational?

b) A steady, incompressible, two dimensional velocity field is given by

+i = (t * 2.5x + y)i+ (-o.s - 3x - z.sy) j

Where 'x' and 'y' are in m and magnitude of velocity in m/s. Determine, if there arc

any stagnation points in this flow field and if so, where they are'

Develop Bemoulli's equation based on Euler's equation of motion. Explain the for:r

applications of this principle in engineering. .

a) Figure below shows a venturimeter with its axis vertical and arrangcd as 
-a^suction

device. The throat area and the outlet area of the venturi are 0.00025m' and 0.001m'

respectively. If the venturi discharges into the atmosphere, determine the minimum

discharge in the venturi at which flow will occur up the suction pipe.

t3l

).

6.

t7l

il{}t



:.ri b) A sharp edged reckngular notch 30 cm long and a right-angled triangular notch are to

be used alternatively for gauging a discharge estimated to be about 20Litls. Find in
each cases the percentage error in computing the discharge that would be introduced

by an error of I mm in observing the head over the Notch. t5]

A 120o bend-cum reducer ha^s 300 mm diameter at inlet and 200 mm diameter at the

outlet end. When the bend-cum reducer carries 0.30 ml/s of water, pressure at section

l(inlet) is 210 KN/m2. Assume no energy losses in the bend and determine the

components of force exerted by the bend on the flow. Assume the weight of the bend plus

water in it to be 1500 N. Assume section 2 (outlet) to be 0.40 m above sections l(inleQ. t8l

Define the concept of boundary layer. Explain the grorvth of boundary layer along a thin
plate, rvhen liquid is flowing over it, both for laminar and turbulent flow. Give two

7.

8.

examples ofuse ofboundary layer concept.

9. A thin circular cylinder of infinite lengih is placed transversely in fluid stream, draw
(sketch only) the changes in flon'pattern and drag coefficient with respect to variation in
Reynold number. Define the terms associated with the Aerofoii with neat sketch.

10. ai Define distored model and its importance in model analysis.

b) A pipeli ne of 2 m diameter is to be designed to carry the oil at the rate 5m3is having

sp.gr. 0.92 and viscosity p : 0.04 poise. Tests were conducted using a pipe of 20 cm
diameter and water as a liquid. Find the velocity and rate ol flow required for the

model pipe. Take pr (water) :0.01 poise.

[1+3+l]

LJrzl .-

U+21''---,

tsl
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