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1– Mark
1. A pressure measurement device fitted on the

surface of a submarine, located at a depth H
below the surface of an ocean, reads an absolute
pressure of 4.2 MPa. The density of sea water
is 1050 kg/m3, the atmospheric pressure is 101
kPa, and the acceleration due to gravity is 9.8
m/s2. The depth H is _____ m (round off to the
nearest integer).

[GATE 2021 SET I]
2. Consider fully developed, steady state

incompressible laminar flow of a viscous fluid
between two large parallel horizontal plates. The
bottom plate is fixed and the top plate moves
with a constant velocity of U = 4 m/s. Separation
between the plates is 5 mm. There is no pressure
gradient in the direction of flow. The density of
fluid is 800 kg/m3, and the kinematic viscosity
is 1.25 × 10–4 m2/s. The average shear stress in
the fluid is _____ Pa (round off  to the nearest
integer).

[GATE 2021 SET I]
3. 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]
4. 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]

1 FLUID PROPERTIES

5. 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]

6. The SI unit of kinematic viscosity (  ) is

(a) m2/sec (b) kg/(m-sec)
(c) m/sec2 (d) m3/sec2

[GATE 2001]

7. 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]

8. 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]
9. 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
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(3) Biot Number
(4) Nusselt Number
(5) Super saturation
(6) Weber Number

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

(a) ML–1 (b) L2T–1

(c) ML–1 T2 (d) MT–2

[GATE 1996]
11. 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]

2– Marks
1. Two immiscible, incompressible, viscous fluids

having same densities but different viscosities
are contained between two infinite horizontal
parallel plates, 2 m apart as shown below. The
bottom plate is fixed and the upper plate moves
to the right with a constant velocity of 3 m/s.
With the assumptions of Newtonian fluid, steady,
and fully developed laminar flow with zero

pressure gradient in all directions, the
momentum equations simplify to


2

2
d u 0
dy

If the dynamic viscosity of the lower fluid, 2  is

twice that of the upper fluid, 1 , then the velocity
at the interface (round off to two decimal places) is
____ m/s.

1

2 1m

2 1 =2
2m

x

y

[GATE 2019 SET I]
2. Consider fluid flow between two infinite

horizontal plates which are  parallel
(the gap between them being 50 mm). The
top plate is sliding parallel to the stationary
bottom plate at a speed of 3 m/s. The flow
between the plates is solely due to the motion
of the top plate. The force per unit area
(magnitude) required to maintain the bottom
plate stationary is ____N/m2.

Viscosity of the fluid   0.44 kg/m-s  and
density   = 888 kg/m3.

[GATE 2016]
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ANSWER KEY

:: 1 MARK ::

1. (398)

2. (80)

3. (288 N/m2)

4. (c)

5. (b)

6. (a)

7. (a)

8. (d)

9. (a–5, b–1, c–6,d–3)

10. (d)

11. (a)

:: 2 MARKS ::

1. (1)

2. (26.4)

EXPLANATIONS

1– Mark
Sol–1: (397 to 399)

Given: Atmospheric pressure, Patm = 101 kPa

Sea water density, sea water  = 1050 kg/m3

Pressure on submarine, P2 = 4.2 MPa

P  = P1 atm

P  = P + gH2 atm 

H

Submarine

P2 = atmP + gh

4.2 × 1000 = 1050 9.8 H101 +
1000
 

H =
4099

1.05 9.8
= 398.35 m

Sol–2: (79 to 81)
Given: Fully developed steady laminar flow
between two parallel plates,

h=5mm
Top plate
Bottom plate

v

Fluid density,   = 800 m3/kg

Distance between plate, h = 5 mm
Kinematic viscosity,  = 1.25 × 10–4 m2/s
As plate separation distance is very less.
Hence, we can assume a linear velocity
profile between plates.

Velocity
profile

Shear stress
profile

 =
u
y
 

  
 = v

h


 = v
h



=
–4

–3
800 1.25 10 4

5 10
  


= 80 N/m2

Sol–3: (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–4: (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–5: (b)
A static fluid can never have shear stress
and has negative normal stress.

Sol–6: (a)

 =
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