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Semester B.E. Degree Examinatioh, Dec .2023l Jan.2024

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from euch module.

(06 Marks)
of liquid of an

(10 Marks)

(04 Marks)

Module-l
I a. Explain the working of a U tube differential man-ometer with a neat diagram.

b. Derive an expression for the*degth of centre of pressure'';rfr6p free surface

inclined plane surface submb_rfuid in the liquid. 
.::.c. Defure: (i) Buoyancy .. ,es*=;=.

(il) Metaceqtm&l'''';'" +,% =
..1

6$#' oR,,, 'jr

a. Derive the thre$Eifrdnsional continuity equations in the Cartesian co-ordinates. (08 Marks)

b. A stream functidn'represents 2-D fluid flow, ry =zxy. Find the velocity at a point P(3, 4).

Check whether the flow is rotational. Irind the velocity potential function $. (06 Marks)

c. Explain the following :

(t) Steady and Unsteady I1ow.

(i, Uniform and Non unitorm flow.
(iii) Laminar and Turbulent flow.

OR
What is Venturimeter? Derive an e xpression for the discharge through venturimetcr,

(08 \Iarks)
An ori{ice meter with orifice diameter l0 cm is inserted rn a pipe of 20 cm diametcr. The

.-'pressure gauges tr|jgO yps-tre1m^and,down stream 9f$. meter. give readings ol 19,.62 \rt.l.'
and 9.S1 Ntrpl rispbctively Ca fo,qtltn meter is 0.6. Find the discharge of water through the

' ilr,,,,lEf! ys -'""'',, (06 Marks)ppe. ..::,.'"'"il\$,,; ,i,*6ii:,,,'ri:r!#*:rit 'r r i '::;:::.. :,*1" :r?" ji
c. Explain aSlnifutions and limitatioiis made in Bernoullies equation. (06 Marks)

#-tt' Module-3.,,+ \ "

5 a. Derive Hagen-Poiseuitr,le'@ation for viscous flow through a circular pipe. (10 Marks)

b. An oil of viscosity 10 Poise flow between two parallel fxed plates which are kept at a
distance of 50 mm apart. Find the rate of flow of oil between the plates if thc drop of
pressure in a length of t.Z m be 0.3 N/cm2. The width of the plates is 200 mm. (10 Marks)
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Derive Darcy's equation for head loss through pipe. u.jffit"
Derive an eipression for drag and lift with usualno1agi..ff#

Define the following terms 
,*,;,,,,is,,_.,i(i) Boundary layer. . t.,'1,:1 "'

(ii) Boundary laYer thickness.
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(08 Marks)
(08 Marks)

(04 Marks)

(10 Marks)

(07 Marks)
(07 Marks)
(06 Marks)

Derive Eulers equatiol of first form of turbo-machines with a neat velocity diagram.
(10 Marks)

Define the fbllowing: :

(ir) Utilization factor.,6\ 3
tiiil Turbo machine. 

q. 
T*

(iv) Impulse turbffi
(v) Reaction tPrlpe:

toR
With neat sketcli; oiplain the principle cornpohents of a turbo-machine. (10 Marks)

A pelton wheel is to be designed for a head of 60 m when running at 200 rpm. The Pelton

wheel cleveloping 130 Hp (95.55 kW). The velocrty ol'buckets is 0.45 times the velocity of
rhe 1et. Overall 

-.tl,.i.n.y 
is 0.85 and co-efficient of velocity is equal to 0.98. Find the

diameter of the jet, diameter of the wheel and number of buckets on the wheel. (10 Marks)
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10 a. Derive an expression for work done by a centrifugal pump per kg of water.

b. Derive an expression fbr minimum starting speed for a pump-

c. Explain about multistage pumps.
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