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Q2

A Ulube manomeier vith a small quanlity of
mearcury is used fo measure lhe slalic pressure
dilference belwean two locations Aand 8ina
conical section through which an incompressible
ltuichfiowes. Al a particular flow rate, the mercury
column appears as shown in the figure.
(P = 13600 kg/m?, g = 9.81 ny's?). Which of
the following is correct?

\’;‘\B

1150 mm

{a) Flow direction is rom A to 8 ant p,, - o,
=20kPa

{b) Flow direction is from 8 lo A and Pa~ Py
=14kPa

{c) Flow direction is from Ao 8 and Py- P,
=20kPa

(d} Flow direction is from B o A and gy - p,
=1.4kPa

The lower portion of a U-tube of unilorm bore
having both limbs vertical and open to
almosphere, is inilially filled wilh a liquid of
specific gravity 3S. A lighter liquid of specific
gravily Sis then poured info ane of the fimbs
such that the fength of column of fighter liquid is
X. What is the resulling movement of the
meniscus of the heavier liguid in the other mb?
(@) X (L) X2

{c} X3 ) X6

Q3

Q4

Qs

9 h=X(5-5,) @ 3;:):(;2_]

Fluid Mechanics

Fluid Pressure and its Measurement

How is the difference of pressure head °#'
measured by a mercury ol dilferential manometer
exprassed?

@ h=X(}—-~:.§) ® h=xX{s, -3,)

s
While X = manomeler reading: s, and s,
arg he specific gravities of mercury and oil,
respeclively. "

What is the absolute pressure at A measured
by an open (ube manometer as in tha figure
below? (Assume almospheric pressure as
103 kN/m¥ s, and s, are the specific gravities
of the wo fluig)

" E .
S
§
8
/
Mercury S, = 136
{a) 78.5kN/m? {b} 1804N/m?
(c) 1030EN/m? {0} 103KN/m?

In a quies.znt sea, densily of water at free

surface is p, and al @ pont much below the

surface density is p. Neglecting variation in .
gravitaiional acceleralion g and assuming a

conslant value of bulk modulus k. the depth ‘W

of the point from tree surface is



: ki1 1
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& (P - Po)
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@ E(F:-F) (e E(om}

Qs

Assertion {A): The important preperly for a liquid

to use it as manomalric lluid is its colour for

visibility.

Reason (A): Inclined manometers are used 10

measure low pressures. :

{a) both A and R are rue and R is the correct
explanationof A

(b} bolhAandR are rue but Ris not a correct
explanationof A )

{c} Aistue butRis false

{d} AisfalsebulRistrue .

Q.7 A mulli-lube manometer filied with walet up 1o
fevel A, B and C as shown in figure is rotatad
aboul the vertical axis al A.

Q8

Q9

The valer levels at A, Band Cwill all beon
{a) acicle {b} ancllipse
(¢} ahypetbolz  (d) aparabola

A U-tube open al both ends made of 8 mm
diameter glass tube has mercury in the boltom
toa height of 10cm above the herizontal imb. if
19 cc of waler is added to one of the limbs, the
difierence in mercury levels at equilibrium is
{ay 3.0cm (b} 2.8cm
{c} 10cm {d} zero

Avertical U-tube with two legs 2m apart is filled
with waler and rotated about a vertical axis 0.5 m
romone leg. The difference in elevation of waler
levels inthe twolegs, open lo almosphere, when
the speed of rotation 1s 45 rpm is, nearly.

{a) 0.283m
{c) 2.56m

{b) 2.263m
(d) 2.83m

1.10 Tha gacge pressure at poinl ‘A’ in the inclined

manometer shown in the given figure is:

toreury”
" SG =138

{a) 6630 Nfm?
(B) 6280 Nm? .
{€) 3340 Mfm?
{d) 3240 Nfm?

Q.11 The prassure inlensity is same in alt direclions

atapaint )

{a) only when fluid is friclionless ang
incompressiiile

{b} only when (luid is frictionless and is at rest

{c} onlywhen fluid is frictionless

{d) whenlhereis norelative mation of pne fluid
laycr relative to olher

.12 Consider the folloving statements:

1. In a {ldid under motion, the pressure at a
point is always perpendicular to e surface.

2. Pascal's Iaw states that the p:eséure alta
point is same in all directions.

3. Magniluda of pressure o! a lluid al a point
is oblained fram hydroslatic lav.

4. Pascal’s law is applicable in the operation
of a nydraulic press.

Which of these slalements are correct?

fay 1,2and3 b 1,3and 4

(c) 1,2and4 {d}2,3and 4

i
Q.13 Which of the following is cotrect regarding

piezomeler

{a) Highpressure can not be measured

{b) Negalive pressure can not be measured
{c) Gas pressure can not be measurpd

{d} Alolthe above

Q.14 The presswe dilference between two limbs can

Q.15

ba measured by laking measurement on one fimb
only, i.e., i Whal is the error introduced in its
measurement.

oroa = A

-

@ 20% {b) 0.2%
{c) 05% {d) 0.32%
wen: 2oL
[Gwen. il 500]

The cylindrical container having weight of 65 N
is inverted and pressed into water as shown in
ligure. Determine Lhe dillerential heighl h of the
manomater and the force F neaded 1o hold the
container in posilion shown

M

Cyhndar

[ P PN
=

Watar B {20 om

(@ h=95cm, F=3131N

Q.18

by h=95¢cm, F=6262N
{c} h=45¢m, F=3131N
{d} h=45cm, F=6262N

Inilial level of apparatus is shown. When the
prossure pis applied, the liquid rises in the fimb
by 100 mm [rom initial level. The other mb is
open to-almosphere {P, pressure). Find (P-£,)

Opan to atm

_lr!- Smmy

10 mmp —

12?3’*LW/ i 4

(@ ~1225Nim?
() 1250 Nfm?

(b) —980 tm?
(d) 100 N/im?

Q.37 In a mercury dillacential manomeler used for

measuring pressure differences across a
venturimeler in a water pipeline, il an arror of
2 mm has been mado in observing a diflerential
head of 10mm, the percentage error in pressure
dillerence s

a) 126 (b) 25.2

{c] & {d) 2

Q.18 The Piezometric head in a static liquig

(a) varies in the horizontal direclion, provided
" lhe liquid is conlinuous

(b} varies only inthe vertical direction

{c} remains constant throughaut the lluid

(d) does nolvary in the verlical direction

Q.19 Match List-l {Features} with List-Il (Type of

manomelers)and select the cotrect answer using
(ke codes given below the lisls:
List-(
A. Open ended manometer for positive
pressure
B. Negative pressure manometer
C. Formeasuring pressure inliquids or gases
D. For measuring pressure in liquids only

List-ll




Fluld Pressure and its Measurement
1.(a) 2.(d) 3. (d) 4.(b) , 5. (e¢)
11, (d) 12, (d) 13. (d) 14, (b} 15. (8)

Q.20

GRERENERTE  Fluld Pressure and its Measurement

1. (a)

Py~ Pq = pah

= 13.6x1000x9. B1x( 150 ] =20kPa

1w000)

2. {(d)

(S)x(X)= (3S)xiy)

y=A3
- Resulling movement of meniscus = x/6

4. (b)

Py PG = (ppGhe) + =0

P.—(08% 107 + 9.812 % 1.25)

-{136x 107 x8812x05)- 103 x10°=0
= P.< 17953 kPa

fa) 333

(b) 768

(c}y 1179

(dy 7530

[ L1 1]

6.{d) 7.(d) 8.(b) 9. (b)» 10, (d)
16, (&) 17.(c) 18,(c} 19.(b) 20.(b)
6. (d)

The imponani properly for a liquid lo use it as

manomelric lluids is its high density and low

vapour pressure.

Inclined manomelers are more sensilive than

vertical manometers, hence they are used for

low pressures
8. (b)

Codss:

A B C D
@ 3 4 1 2
)y 1 2 3 4
© 3 2 1 4
@ 1 4 3 2
A pressure gauge reads 57.4 kPa and 80 kPa

respectively at heights of B m and 5 m fitled on
the side of a tank filled wilh liquid. What Is the
approx. density of the liquid in kgfm¥?

—19._*”“ (IO—gJHS.B'{w
Tx(08]
(10+ )1350 -

= i=28¢cm

10.

14.

(bY 15,

2rM _ 2x3.14x45
60 €0

= 4.71radfsec
Atlimb-1,

B _w#
Tw 29
(4.71x 0.5)2

T Toxgpr oM

Atlimb-2,
b P _(A7ix15f
Fue 2x9.81°

. Ditference in heads
= 2544~-0283=226m

=2.544 m
18.

(d)

Gauge pressure al point A will be negative dug

to drop In mercury level,
p=-p.g Ssin 30>

- -13.629810x0.05x%
- -3335.4 N7

{b)
Instead of measuring h + Ah, ve are measuring A 7.
Hence enmor=(h + M) - h = Ah

Al
Percent error= x 160
h+ah 20,
1 ah - a__1 1
h A 50
. Percenterrar
Ahfh
, = Teanh 17
= 115? % 100% = 0.2%
T4 o
* 500

{(a)
Py =7y,x20cm
Fy=F
PGy =0
= &=G$Tffh
24, = Ggrp
= h= %:9.50111
Now, Fo= 5
= F+ W= Pex A
= F:P A-w
mo’g*x %0252 -65
= 313N
(a}

rx 10 = 10x S
{x = decrease in lavel in fimb opan io aim]
= z =25 mm '
. Total h = 125 mm
125
. P'!'mx‘j, = Pm
= P-F, =-0125y,
= ~0.125 x 981§
= ~1228 Nim?

{©)

Percent error = %‘-’xwoa%xwaazm ’

{t)
Pressure difference

= P, - Py = pglh, - i)
= 80 x 10° -57.4 x 109

= px98Ix{8-5)
= p = 768 kgin®



