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Choose and the most appropriate answer among the given options and encircle the letter of your choice.
The symbols have their usual meanings.

1. A liquid can easily change its shape but a solid cannot because

[a] the density of liquid is smaller than that of solid
[b] the force between the molecules is stronger in solid than in liquid
[c] the atoms combine to form bigger molecules in a solid
[d] the average separation between the molecules is larger in solids

2. A fluid in motion is said to be irrotational when

lal V.l=0 [b] VxIT=0 tcl VxIT=constant fdf at*=a,

J What is the most common assumption while dealing with fluid flow problems using continuity
equation?

[a] Flow is assumed to be compressible [b] Flow is assumed to be unsteady

,[cl Flow is assumed to be steady [d] Flow is assumed to be turbulent

The diameters of the pipe at the sections 1 and2 are 8 cm and 13 cm respectively. If the discharge
through the pipe at section 1 is 6 m/s then the velocity at section 2 is
La)2.27 mls [b] 4.54 m/s [c] 1.13 m/s ldl3.32m/s

The total head loss for the system of a fluid flow is equal to
[a] pipe length [b] pipe diameter
[c] width of the reservoir [d] height difference of reservoir

o
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6 The continuity equation in polar form is
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What is the magnitude of vorticity?
[a] Twice the angular velocity
[c] two and half times the angular rotation

[b] Three times the angular velocity
[d] Same as angular rotation

1Dy+_-
rd0

ror ,+ i*r,
The x-component of acceleration of the velocity field 7 = 10 x' yi + t5 yaj + 4 xy| + Z5tt, at a poinr
(1,2, -l) at time t = 0.5 is equal to
lal 300 units [b] 400 units [c] 500 units [d] 600 units
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9 A beaker contains water up to certain height H as
shown. If the water is allowed to get discharged
through a small pipe of uniform diameter. What
type of flow will it be in the pipe?
[a] steady and uniform
[b] unsteady and uniform
[c] steady and non-uniform
[d] unsteady and non-uniform

H

tr+v

10. For the situation of plane Couette flow in the absence of pressurc gradient the linear velocity profile
as -1 = l,the shear stress . . . . ..is constant all along the fluid thickness.u-h
lal ,=p* bl ,=) b) ,=p! [d) r=phu*' h Ph 

*U* L-i y

11. In an isotropic turbulence, which of the following is untrue?
[a] fluctuations are independent ofthe direction ofpreference
[b] the gradient of mean velocity is either zero or constant throughout
[c] perfect disorder persists

[d] it is always inhomogeneous

12. Let iis the velocity offluid elementthen circulation fis defined as

lal r= *frf .0, rbl r- =){r.oS [c] r= fin.an [d] r= gv.aS 
.

13. For a very low Reynold's number i.e. &<<lthe simplified Navier-Stokes eqdation becomes
similar to those for a

[a] turbulent flow [b] parallel flow [c] vortex flow [d] couerte flow

14. Which of the flowing is not an example of forced vortex flow?
[a] Liquid contained in cylindrical rotated about its axis
[b] Flow of liquid inside impeller of cenrrifugal pump
[c] Flow of water through runner of a turbine
[d] Flow of the liquid around a circular bend in a pipe

15. If a smooth flat plate 1.5 m long, 30 cm wide is placed in a stream of air at 8 m/s then the boundary
layer thickness is

[a] 5.58 mm [b] 7.78 mm lc)2.92mm [d] 5.18x10-'mm

Fill in the blanks.

16. The circumference velocity u = A6o, vortex flow becomes infinity atr = 0. This indicates the
Znr

existence of at the origin.

C
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18.

19.

The flow of fluid along curvilinear or curved path is known as _.
The flow is said to be 

- 

when the value of the critical Reynolds number is exceeded.

The loss of head arises due to viscous effects on the presence of shear stress between a solid surface
and the fluid flowing through it is technically called

20. The intensity of turbulence is given byTu=
1

when

a
J
(n +n +w ) I U * . The turbulent is isotropic
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AttemptALL questions.

What do you mean by velocity field? Considering a physical model of the velocity field, write
down the expression for velocity of a fluid element and also discuss the local and convective
accelerations.

If the rotation of a fluid element is estimated from the average angular displacement between two
straight lines mutually perpendicular in the beginning, show that average angular velocity vector

at=Lft xi\.
2\t

Obtain the Bernoulli equation for irrotational flow.

OR

Deduce an expression of time of discharge for the fluid flow through an orifice at the side or
bottom of the large tank.

"Obtain the relation between stream function tyand potential function /in polar co-ordinate
system.

5 Given the velocity fieldf =10x2!f +l5yzj-Z*yt+25tf . ni.,a the acceleration of a fluid
element at a point (1,2, -I) at time / = 0.5s. Identify the local and convective components of
acceleration in each of the three directions.

ORo
Evaluate the values of boundary layer thickness 5 and skin friction coefficient C, for flow over a

flat plate by using velocity profile {=yJ L 
U* 6

6.

SECTION "C''
[5Q.x 7 =35 marks]

Derive the momentum integral equation for uniform flow over flat plate in terms of displacement
and momsntum thicknesses.

OR

On the basis of conservation of energy of fluid in curvilinear motion, estimate the energy change
in the radial direction and normal to the stream line.

7. Obtain the expressions for energy losses due to sudden expansion and sudden contraction.



8
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Derive Navier-Stokes equation for two dimensional viscous flows. And also write at what
condition Navier-Stokes equation become similar for parallel flow.

An incompressible fluid flows past a solid plate. The x and y coordinates are measured respectively
fromthe leading edge and the surface of the plate. If the x tomponent of fluid velocity is given uy
Lr = x' y2 -r 2xy, obtain the velocity field, and the acceleration at a point (2, l).

Water flows out of a tank through a small orifice on a vertical wall, under a constant head of 2
meters. The orifice diameter is 2cm. The water jet issuing out of the orifice drops downward due
to the action of gravity. It is seen the vertical fall is 10cm, for a horizontal displacement of g5 cm
from the vena-contracta. Calculate
(i) coefficient of velocity,
(ii) discharge per unit time, if C,=0.62, and
(iii) the horizontal trust on the container due to the issue of water jet.
Takeg =9.8ms-2.

OR

A fluid of kinematic viscosit y v =20xI0-6 m, / s and p =g00 kg I m3 is contained between two
parallel plates l5cm apart The lower plate is fixed and the upper movable. A positive pressure
gradient of 12.5N I m3 exists in the direction of motion of the upper plate. Estimare the force
required to move the upper plate at an uniform speed of 4.5m I s.
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