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1– Mark
1. The difference in pressure (in N/m2) across an

air bubble of diameter 0.001 m immersed in
water (surface tension = 0.072 N/m) is
_________

[GATE 2014]

2. For a Newtonian fluid
(a) Shear stress is proportional to shear strain
(b) Rate of shear stress is proportional to shear

strain

(c) Shear stress is proportional to rate of shear
strain

(d) Rate of shear stress is proportional to rate of
shear strain

[GATE 2006]

3. A static fluid can have
(a) non-zero normal and shear stress
(b) negative normal stress and zero shear stress
(c) positive normal stress and zero shear stress
(d) zero normal stress and non-zero shear stress

[GATE 2001]

4. The SI unit of kinematic viscosity (  ) is
(a) m2/sec (b) kg/(m-sec)
(c) m/sec2 (d) m3/sec2

[GATE 2001]

5. Kinematic viscosity of air at 20°C is given to be
1.6 × 10–5 m2/s. Its kinematic viscosity at 70°C
will be vary approximately
(a) 2.2 × 10–5 m2/s (b) 1.6 × 10–5 m2/s
(c) 1.2 × 10–5 m2/s (d) 3.2 × 10–5 m2/s

[GATE 1999]

1 FLUID PROPERTIES

6. If ‘p’ is the gauge pressure within a spherical
droplet, the gauge pressure within a bubble of
the same fluid and of same size will be

(a) p
4 (b) p

2
(c) p (d) 2p

[GATE 1999]
7. Match 4 correct pairs between List-I and

List-II.
List-I
(A) Steam nozzle (B) Compressible flow
(C) Surface tension (D) Heat conduction
List-II
(1) Mach Number
(2) Reaction Turbine
(3) Biot Number
(4) Nusselt Number
(5) Super saturation
(6) Weber Number

[GATE 1997]
8. The dimension of surface tension is

(a) ML–1 (b) L2T–1

(c) ML–1 T2 (d) MT–2

[GATE 1996]
9. A fluid is said to be Newtonian when the shear

stress is
(a) directly proportional to the velocity gradient
(b) inversely proportional to the velocity gradient
(c) independent of the velocity gradient
(d) none of the above

[GATE 1995]
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ANSWER KEY

:: 1 MARK ::

1. (288 N/m2)

2. (c)

3. (b)

4. (a)

5. (a)

6. (d)

7. (a–5, b–1, c–6,d–3)

8. (d)

9. (a)

:: 2 MARKS ::

1. (1)

2. (26.4)

EXPLANATIONS

1– Mark
Sol–1: (288)

The pressure difference across an air bubble
in water,

P =
4
d


 = 
4 0.072

0.001


= 288 N/m2

 
2p 288 N/m 

Sol–2: (c)
A fluid is said to be a Newtonian fluid, if the
shear stress is directly proportional to rate
of angular deformation or rate of shear strain
or velocity gradient,

Sol–3: (b)
A static fluid can never have shear stress
and has negative normal stress.

Sol–4: (a)

 =



unit of  =
2

3
N-s/m
kg/m  = 3

kg/m-s
kg/m

2= m /sec

Sol–5: (a)
20°C = 1.6 × 10–5 m2/s

Dynamic & kinematic viscosity of air in-
creases with increase in temperature. Kine-
matic viscosity of air at 70°C is about 2.2 ×
10–5 m2/s.

Sol–6: (d)

For spherical droplet :

d = 2p d
4




 = pd
4 ........(1)

For spherical bubble :

d 2    = 
 2

bp d
4

 = bp d
8 ..........(2)

Equating the surface tensions in equation
(1) and (2)

pd
4 = bp d

8

bp 2p

Sol–7:    A 5; B 1; C 6; D 3

Mach Number is related to compressible flow.
Weber number is related to surface tension.
Supersaturation of steam takes place in steam
nozzle due to delay in condensation. Biot
number is relevant to heat conduction.

Sol–8: (d)
Surface Tension, 

L = Force

 = Force
L  =

2MLT
L

   2MT


