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Fluid Properties

Q% MatehUist-(Fluidywith List-li {Classilicationol =~ Q.6 A circular ﬁ!lsc ol diameter ‘d is slowly rolaled

Q2

Q.3

04

fluid) and selecl the cosrec! angwer using the
codes given below the lists:
List-1
A. Gasoline
B. Suspenced starch solution
C. Toolhpaste
D. Blood
List-lt

1. Shearlhickening fluid
2. Shear thinning fluid
3. Bingham plastic fiuid
4. Newnonian fuid
5. Thixolropic Huid
Codes:

A B
{@ 4 2
o 4 3
€ 4 3
@ 3 4
Work donein blowing 2 soap bubble of diamsater
12 em will be fAssume surface tension of soap
solution as 0.04 Nim}
(8} 18.08x10°N-m
{6) 9.05x10° N-m
{c) 7.24x10*N-m
{¢) 362x10°*N-m

The dirensions of dynamic viscasily {jt} are
@) MLTE {b} MLT!
e WLT2 {d) Mer®

The liquid used in manometers shoutd have
{a) lowdenaily

b} high densily

c) lowsurtace tension

(d} highsurlace tension
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LR AV |

Q.6

ina liquid of farge viscosity L at a small distance
h from a lixed surface. The minimum lorque
required te maimain an angular velocity awill be

e und'o

) n ®l Tgh ,
pnc’ia_; pad o

(CJ 324 (d) 8h

What is the capillary nse in a namow wa-

dimensional slit of widin "w? )

{2) Hail of that in & capillary tube of diameler
W

by Tw o.{hnrd of that in a capnllary tube of
diameler'w

{¢) One-third of thal in a capillary tube of
diameter‘w

(d} One-lourth of that in a capillary lube of
diameter ‘W

Q.7 Consider the following statements:

1. A small bubble of one fuid immersed in
another fiuid has a spherical shape.

2. The droplets ol a fluid move upward or
downward in anather fluid due 1o unbalance
between gravitational and buayant forces.

3, Draplets of bubbles attached to @ solid
surlace can remain stationary in a
gravitational fluid if tha surface tension
exceeds buoyant forces.

4. Surlace tension of a bubble is proportional
to ils radius while buoyant force is
prapotlional 16 lhe cube of ils radius
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Q.12

Which of these slalements are correct?
@ 1,2,3andd (b) 1.2and 4
{¢) 1and3only (d)23and4

A fuid (sp. or. = 0.8, u = 1.2 Pas) flows in a
laminar state between Wwo stalionary paralle!
plates sel 3 cm apart. i the steady discharge is
600 cm?s par cm width of plates, the shear
stress al a distance 1 cm from eﬂher boundary
is

{a) 160Fa
{c) 4BOPa

(b) 320Pa
() 640Pa

Anincreasein pressure of 2 bars decreases lhe
volumg of a liquid by 0.01%. The bulk modulus
of elaslicily of liquid is

{a) 2x105N/m?  (b) 2 107 Nfm?

(c) 2x10TNIM®  (d) 2% 10" Nfm?

Which of the following siatement is correct?

{a} Dynamic viscosity of water is nearly 50
limes (o that of alr

(b) Kinematic viscosity of water is 30 limes
more that of air

{c) Waler is sail is able (o rise a considerable
distance above lhe groundwater table due
10 viscosily

{d) Vapour pressure of a liquid is mverseiy
proporlional lo the lemperalure.

Which one of the following pressure unit
represents the least pressure?

{a) millibar’ {b} mm of Hg

e} Nfmm? {d) kgifem?

Agsartion (A): Allhe standard lemperalure, the
kinemalic viscosity of air is grealer than that of
waler al the same lemperature.

Reason (A} The dynamic viscosily of air al
standard temperature is lower than that of water
al the same temperalurg.
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Q.15

cox>

1

2.
3. Viscosity
4,

(a) bolh A and R are rue and R is the correct
explanation of A

{b) both AandRare lrue but R is nat a correct
explanation of A

{c) Aistrue but Ris false

{d) Aisfalse butRis true

Malch List-! wilh Lisl-1) and selecl the correct

“answer using lhe codes given below the (ists:

+ List-!
Lubricatign
Rise of sap in rees
Formationof droplets
Cavitation

- Lisl-It
Capillary
Vapour pressure

Surface lension
Codes:
A ]

(a}
()]
(c}
(d}

Force necessary 1o lilt a thin platinum wire ring .
of 3 cm diameter Irom a vealer surface will be
[neglect the waighl of wire)

(8 OD1I7TN () 0.0275 1

{c) 0.0089N (d) 0.0034 N

W N W
e T I =+ ]
B
N Wwg

Asseaition {A): Cavilalion occurs when the

welocity is high and pressure is low.

Reason (R}: Yapour cavilation is less damaging

Lhan air cavitation.

{a) boih A and R are true and R is the correct
explanation of A

{b) both AandR are true bul R is not a correct
explanalion of A

(c) Aistruc but Ris lalse

(d) Ais talse hul R is wue



Fluid Properties

1. 2(d) 3.() 4 5 {a
1. (@) 12. (b) 13.(d) 14.(a) 15. (c}
Fluld Properties
2. {d)

The soap bubble has two inlerfaces
. Workdone =0.04 x dn x (6% 10%)2x 2
=382 x 10~ N-m

4, (a)
The liquid used in manomeler should be ol light
densily so as lo measure even small varialion in
pressure.

5. (a)
Consider an elemenl of disc at a dislance rand
having width dr linear velocity at this radius rw

Shear stress = }1&
ay
Torque = Shear stress xareax 1.
du
s tx2wrdrxr= #d—y&:rzdf

Assuming that gap h is small so hat velocity
disiribulion may be assumed linear

v _ e

dy h

oar = u%"—anzdr

)
O LG

h 2h
8. (a)
For small gap, 1is assumed lo be constant
Q 600
'oa = *:ﬂé-:mClT]!SQC

6.(a) 7.(a} 8B.(a) 9. {c) 10.{(n)
& _ 20
oy 15
av 200
- = p=—=12x=—==160Pa
T=H o 15
9. (c)
dp = Increase in pressure = 2bars
gV = Decreases in volume = 0.01%
v _ 00t
v 7 100
Bulk modulus, K is given by
’ dp _
K= E—@ =2 x 10%bars
v o100

Now,  1bar = 109N/m?
: K = 2 x 10° x 10° N/m?
= 2 103 N/m?

10. (a)
Water is aboul 50 limas viscous than air.
Kinamalic viscosily of air is more than that of

waler,
11, (a)
1 millibar < 1 mmHg < 1 kglfem? < 1 Nfmm?
14, (a) .
6 = 0.073Nfm
Considering lenglh
, = 2x Circumfcrence of ring
. Forge = o=l
= 0073x2xnxd
= 0073 x2x3.14%x0.03
= 0.0137N
15, (¢)

Ais trye bul R is (alse.



