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CE306: FLUID MECI-IANlCS-1 Time: 3 hours Max. Marks: 100

Instructions to students:
-1. Do not write anything other than your roll number on question paper.
2. Assume su itablc data wherever required and mention it clearly.
3. Wrilin~ approj.ri.ue units, nomenclature, and drawing neat sketches/schematics/ flow chart wherever,

required are ,iil il1legral part of the answer.

Q.1A Objective type multiple choice questions (10 questions ~ 1 mark) 10
1. If the dynamic viscosity of a liquid is 0.012 poise and its R.D. is 0.79 ,then its

kinematic viscosity ill stoke is
(- )0.01 52 (b)0.152
(c) 1.52 (d) 15.20

11. Pipe 'I' branches to three pipes as shown in the given figure. The areas and
corresponding velocities are given in the following table.

. - -. ..•... ~

Pi pe I V ~((;;; tv 1 Area
1--- i~Yl'J)_(~!~~c~gnd) _I (S9 Clrl) __

_l._~Q -1i-20 _
2. I V-:. 110--_._-- - - - - ---------;-------
3. 30 15
4. 20 10_________ -1- ----'

The value of V2 in cm per second will be
(a) 15 (b)20 (c)30 (d)35

Ill. Which one of the following sets of conditione; clearly apply to an ideal fluid?
(8) Viscous :'\-Id corr.pr essible ('_,) on-viscous and incompressible
(c) Non-viscous .ind compressible (d) Viscous and incompressible

__1 . -- .----=.--

IV. At the interface of a liquid and gas at rest, the pressure is:
(a) Higher on the concave side compared to that on the convex side
(b) Higher on the convex side compared to that on the concave side
(c) Equal to both sides
(d) Equal t.. surface tension divided by radius of curvature on both sides.

v. In the boundary layer, the now is:
(a) Viscous and rotational
(c) Inviscid and rotational •

(b) Inviscid and irrotational
(d) Viscous and irrotational
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VI. The reading of gauge ' A' shown in the given figure is:
-1

1- _

,.1. 'r

I I 'I.
I

!
I

;-", ~.I r ! '.

__L j:'j"\' !
-, ~ • 1 (" !~ :_~. - J

•.. _ "',,.1:_ ~ r : r .

. -
(:~:n.s!l." ,"'I.t--;\

..c,.!-:'.----,

(3~.jp.r::

(a) -31.392 kPa
(b) -1.962 kPa
(c) 31.392 kPa
(d) +19.62 kPa __

V11. X-component of velocity in a 2-D incompressible flow is given by U=Y2+4XY. if
Y-component of velocity 'v' equals to zero at Y=O, the expression for 'v' is given
by
(a) 4Y (b) 2Y2 (c) _~Y2 (0) 2XY

V 111. Fluids that require a gradually increasing shear stress to maintain a constant
strain rate are known as
(a) Rhedopectic fluids (b) Thixotropic fluids
(c) Pseudo plastic fluids (d.)Newtonian fluids

ix. An oil of specific gI-avity 0.9 has viscosity of 0.28 Strokes at 38oC. What will be its
viscosity in Nsy m"?
(a) 0.2520 (b) 0.0311
(c) 0.0252 (d) 0.0206

x. Of an iceberg, 15% of the volume projects above the sea surface. 1£ the specific
weight of sea water is 10.5kNjm3,the specific weight of iceberg in kNjm3

(a)12.52 (b)9.81 (c18.93 (d) 7,83

Q.2 Short answer type questions (4 questions @ 2.5 marks) 10
a. Absolute pressure at a point is 30 kPa. Convert this pressUlc in terms of gauge

pressure. Also calculate ate the corresponding height in terms of oil of specific
gravity 0.9 for both of the above values. Take atmospheric pressure = 101.39

b. At two points 1 and 2 in a pipeline the velocities are V and 2V, respectively, Both
the points are at the same elevations .the fluid density is o. Flow can be assumed
to be incompressible, inviscid, steady and. irrorational. Then what is difference in
pressure PI and P2 at point 1 and 2.

c. Explain the term TEL and HGL with neat a sketch.
d. A 15 cm length of steel rod with relatively density of 7.4 is submerged in a two

layer fluid. The bottom layer is mercury and the top layer is water. Determine
the heightof top surface of the rS>.9-above the liquid interface in centimeter.

Q.3A Define the terms: Reynolds number, hydraulic mean radius, Specific gravity, 05
vacuum pressure, compressibility of fluid.

Q,3B Explain the working principle of U-tube differential manometer with neat 05
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sketch. Cum pan: merit and demerits of U-tube differential manometer with
pressure gauge.

Q.4A Derive an expression for velocity distribution for viscous flow through a circular 05
pipe. /\1:;0 s': tel the velocity distribution and shear stress distribution across
the St:~r II". 0 a p.pe.

Q.413 1\ water ra nl, 4 k m ctway £rom a college hostel. Supplies water at 150 lit per day 05
per student. lhe total water required is pumped into the tank in night time for 6
hours. Calculate diameter of pipe when head loss is limited to 25m. Assume
f=0.0018 and umber of student in Hostel 1000.

-

Q.5A For the following velocity profile ,determine the whether the flow has separated 05
or the \'t'r~~c ,If separation or will attach with the surface:

. U (Y\ 2 1 Y 3(1)- = 2 - \ - - (-)
U 0) 2 0

(ii) U = ~(~\) _ ~ (~)3
U 2 \ 0 2 0-

Q.513 A horizontat pipe bas a diameter of 0.150 m at point 1 and 0.0500 m at point 2, 05
the velocity of water at point 1 is 0.800 m/ s and the pressure is 1.01 *105 /m2
.determine the (a) volume flow rate (b) velocity of the water at point 2 and (c)
pressure at point 2.

-------------
~~----------------

2 0 _l>"-

----------------~
i--r!

\'-.LJ ~---~-

Q.6A Obtain the expression for continuity equation for three dimension flow. List 05
atleatst on.: ]>ra,::hcal example in Civil Fngillccring Discipline.

Q.613 State .md Explain the ewton's law of viscosity and Draw the rheological 05
diagram.

OR
Q.6B Distinguish between (any two):

(ijsteady flow and un-steady flow (ii)rotational and irrotational flow
(iii)comprl's~.ib!e and incompressible

05

Q.7 A Derive L1w expression for total pressure and center of pressure for a vertical 05
plate submerged in the liquid with usual notations.

Q.7B Briefly discuss about drag force and lift force. Explain the types of drag forces 05
acting on a mul tistory building with neat sketch.

OR
Q.7B Find the head lost due to friction in a pi pe of diameter 300mm and length 50 m, 05
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through which water is flowing at a velocity of 3 m/ s using
(i)Darcy formula, (ii) Chezys formula for which C = 60.
Take v(viscosity ) for water =0.01 stoke for calculations.

Q.8 A 2.0111 long ern i:::c;. diffuser ..O {-:!.~ in : :::'::-ll;;'-':T teet Li_ ;.iF::> _ r
diameter at tb_e c()"(/Vnstre81~1 e.~1li. i ,t (. _'_.4·,~.?lJ! instant. ~·I!.c(~:~:=(-

10

diffuser is observ ed to be 2'jO li~er/ ~'X of water and
uniforml y at a. rate of 50 liter/ see. estimate the local,
acceleration at a section 1.5 m from the Ucstream end.

1 < I -,I
J.~ ))_

.ind total

Q.9A A pipeline bC ern in diameter t;,: '(,,:':', olf)"I)[I-' i) ,'eSt:: '"ill • ri .:" t : 10
elevation isl::i(1 '--i above d'1t'i'n .." "'_.nite i:; ~,oC(' L1 lib c-' ',',': .
at the datum level. J n the last; 20U m of the pipe. water l3 wirl '.1, '_' _l ~-enes
of pipe at a uniform rate of O.C88 m3/sec per 30() lTI_ find the p •..e-~' :-1 ;:,t the end
of the pipeline. Assume f = 0.(12and the riipe to have a dead :,:-,J.

Q.9B For a town water supply a main pipe line of diameter 0.4m is required. As pipes 10
more than 0.35 m diameter are not readily available, two parallel pipes of the
same diameter were used for water supply. 1£the total discharge in the parallel
pipes is same as in the single main pipe, find the diameter of the pa ra llel pipe.
Assume the coefficient of frication same for all pipes.

OR
Q.9B Define physically and mathematically the concept of displacement, momentum 10

and energy thickness of a boundary layer. Place the nomina I thickness,
displacement thickness and moment thickness in their order of relative
magnitude.
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