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FLUID MECHANICS
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The figures in the margin indicate fulI marks

l.

for the questions.

Answ'er all the questions"

Choosethe correct answer :

(i) The absolute viscosity tr of
primarily a function of

I x l5:15

a fluid is

(ii) The absolute pressure in a tank is measured
to be 45 kPa. If the atm. pressure is 95 l0a,
the vacuum pressure in the tank is

(a) Densif"v

(c) Pressurs

(a) 45 kPa

(c) 130 kPa

(b) Temperature

(d) Velocif

(b) 140 kPa

(d) 50 kPa
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(iii) In a vslocity field rvith velocities u, v and

w along the x, y altd z-directions respectively,

the eonveetive aeeeleration of fiuid in the

y-direction is given bY

AuarfuAutuau(a) u^+u;* u-+v-+Ax q ez Ax d tz

au0vfuAvAvAvft) u-+ v-+ u-+\-/ A(qAzAxdAz

Av Av &,' Av A' Av/o\ u_-+v-+w- u-+v._+w-\v'&(fuazax*az

fuarauaufuAd
(d) '6k*' ry*" ar.u a**u ,r*'e

{iv) The velocity vector in a flued flovv is given

by V :2x3i- l0yj" The velociry (m/s) of the

fluid particle at (2, 1) is

(b) 20.e

(d) 6"0
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(v) The Reynolds number is not a function of

(a) Fluid densitY

(b) Characteristic length

(c) Surface roughness

(d) Fluid viscositY

(vi) What is the unit of dynamic viscosity of a

fluid ?

(a) dyne/cm2 (b) dYne sicm2

(c) gram cm/s (d) gram s/cm

(vii)Hydrostatic law' of pressure is given as

dPdP ^ dPdP
(ai ;G=o O) dr;= Constant

dP dP dP dP(c) , , =Pv (d) . :-=PB
dz dz dz dz

(viii)The velocity distribution in laminar flow
through a circular pipe follows the

(a) Parabolic (b) Linear

(c) Circular (d) Logarithrnic law
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(ix) Consider a fluid is flowing through a GI pipe.

If the flow is f,ound to be firlly developed

larninar ftrow and the maximum veiocity is

reeorded to be 4 m/s. Find the mean velocity
thr*lugh the pipe.

(a) 2 m/s

(c) 6 m/s

(b) 4 mis

(d) 8 rrrls

{x) Loss ofhead due to friction in aturbulent flow
through a pipo varies

(a) Directly as the average volocity

(b) Direetly as the square of the average

veiociff

(s) Inversely as the square of the average

velocity

(d) Inversely as the square of intsrnal diameter

of the pipe

(xi) The coefficient of friction nCr' in terms of
shear stress '€u' is given by (Noto : friction
factor and coefficient of friction are not same)

,-pv1g=el'1
C 2r$ 2t0

6=J8=-;=.J8-
C pVz pY'

(b) ct=flr*t=#

- zoY2 ^ zaY?(d) et= ,o '=;;-
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(xiii) Assertion (A) : Purnp iifts water frcrn &

lower level to a higher ievel"

Reason {Ri :In PumP, mechanical energy is
converted intc Pressure €nergr.

Choose the correct answerT:

(a) Bo*Jr A and R are individually true, and

R is the correct exPlanaticn cf A

(b) Both A and R' are individually true, but

R is not the correct explanation of A

(c) A is true but R is fatse

(d) A^ is false but R is true

(xiv) If Q* and Qu", are the theoretical and actual

discharge of a pump, then the slip of a pump

can be exPressed as

(a) Q* * Q*, {b) Q*i Q*
(c) Q* - Q* {d) Q* * Q*
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(xv)A plate, 0.025 x l0-3m distant from a fixed

plate moves at 0.60 m/s and requires shear

stress of 2 N/m2 to maintain this speed' The

fluid viscosity between the plates is

(a) 8.33 x 10{ Nslm2

(b) 9.33 x l0-s Ns/mz

(c) 10.33 x 10r Ns/m2

(d) None of these.

2. Answer any srx of the following: 5x6:30

(a) Define the term 'viscosity'? State Newton's

law of viscosity. Distinguish between the

Newtonian and Non-Newtonian fluids'
l+2+2:5

(b) How can you measure atnospheric pressur€

of, a location using a barometer ? Define

the unit of pressure 'standard atmosphere''
3+2:5

and
What
sfteak

2+3:5

(c) Distinguish between Lagrangian

Eulorian descrip,tions of fluid flow'

are the stream [ine, Path line and

line ?

(d) What is

determine
any Point
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a pitot-tube ? Ho"w will You

the veloctty of a fluid flow at

with the helP of Pitot-tube ?

1+4:5



(e) Distinguish between the laminar . and

turbulent flows ? What is ReYnold's

number ? Define critical Reynold's number.
2+2+L:5

(0 Mention the main comPonents of a

centrifugal purnp. What do you mean by

static head and rnanometric of a centrifugal

pump ? 2+3:5

(g) Explain the working of a single acting

reciprocatirg pump with schematic diagram.
5

3. Answer any two of the following : 5x2:l'0

(a) Derive the following continuity equation

using mass conservation principle, where

the syrnbols have their usual meanings.

*+v 
. (pv)=0.

O) Derive Bemoulli's equation for the flow of
an incompressible frictionless fluid from

. consideration of linear momenfum.

(c) Derive Chezy's formula for loss of head

due to friction in a pipe. What are the

minor enerry losses that occur when a

fluid flow through a PiPe ?
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4. Answer any three of the following: 5x3:I5

(a) Determine the pressure diffFerence between
the points A and B as shown in Fig.l. The
specifie gravity of liquids at 20"C are given
in the following Table 1.

Fig i

Table i

SI" Ne. LEquids Densit-.r' (kdm')

1 Benzene 880.734

't Kerosene 803.771

J Mercury- 13"56E

4 &'ater 997.961

5 Air 1"223

(b) A 30 ecn diameter pipe (seetion l), eonveying

. water, brasrches two pipes (scctions 2 and 3)
of diameters 20 ern and 15 em respectively
as shown in Fig. 2" If the averago veloeity
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in the 30 cm diameter pipo is 2.5 m/s, find
the diseharge in this pipe. Also, detennine the

veiocity in 15 em pipe if the av€rage vqloctty
in 20 cm diameter pipe is 2 nnr's"



(d) A crude oil of viscosity 0.97 poise and

relative density 0.9 is flowing through a

horizontal circular pipe of diameter 100 mm

and of length lOm" Calculate the difference

of pressure at the two ends of the pipe, if
100 kg of the oil is collected in a tank in

30 seconds

5. Answer any three of the following: 10x3:30

(a) A circular plate of 5m diameter is immersed

in water in such a way that the plane of the

ptate makes an angle of 60o with the free

surface of the water. Determine the total

pressure (hydrostatic force) and position of
the cente of pressure (4) when the upper

edge of the ptate is 2 m below the free water

surface.

0=50o

Fig. 4
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(b) Balag sing hrt' Ltd' Kokrajhar

frtted to an inclined PiPe in

wtrich rsater is flowing. The follo*'ing data

are related to the PiPing sYstem:

Diameter of the PiPe:300 mm

Throat diameter =l50mm

Sp. gravlry of liquid ussd in U-tube

manometcr : 0.8

Reading of manometer : 400mm

The loss of head between the inlet and throat

is 0,3 times the kinetic head of the pipe'

Find ttre discharge of the water flowing

through the PiPe-
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(c) A student from the Deparfinent of FET, CIT
Kokrajhar, conducted an experiment for his
final year B. Tech Project (BTP). Dwing the
investigation, he had conne€ted a horizontal
plpe of 1.2 mm diameter and l5m long from
a water storage tank to his experimental
set-up. Ifthe average velocity of water through
the pipe was maintained at 0.9 mls, and the
flow was steady, determine -
(i) Pressure drops

(ii) Head loss

(iii) Pumping power required to overcome the
pressure drop. Thke,

Density of water, p: 1000 kg/m3 and

Viscosity of water, p:1.307x10-3 kg/m.s

(d) Derive the following Darcy-\l'eisbach Equation
for head loss due to friction in pipe.

, ,Lv?",h' =fLD2g

Where,D :Diameter of pipe

L : Length of pipe at hvo locations.

V"* : Average velocity of the

fluid flow

f : Darcy friction factor

g :Acceleration due to gevrty.
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