abetermine whether the flow is irrotational or not by writing an expression for
the vorticity of the flow ficld described by
VX" ¥=Xj
h)Consider the two dimensional flow field given by
V=i

where Uis time. For this flow. determine the pattern of streamlines and pathlines.
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30) The velocity components of an incompressible, two-dimensional velocity field are given
by the equations

u=y? —x(1+x)
v=y(2x+1)

Show that the flow is irrotational and satisfies conservation of mass.

Solution:

1{ov ou)- _
— == k=w
2(ox oy ’

u=y*—x(1+x)

vi= y@x+1)

=2x +1

+

2|2

=-1-2x+1+2x =0 Flow satisfies the conservation of mass.
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1- Which one of the following sets of conditions clearly apply to an ideal fluid?
(a) Viscous and compressible

(b) Non-viscous and incompressible

(c) Non-viscous and compressible

(d) Viscous and incompressible

2- Newton’s law of viscosity depends upon the
(a) Stress and strain in a fluid

(b) Shear stress, pressure and velocity

(c) Shear stress and rate of strain

(d) Viscosity and shear stress

3- What are the dimensions of kinematic viscosity of a fluid?
(@) LT?

(b) LT

(cyMLLT?

(d)ML2 T2

4- Decrease in temperature, in general, results in

(a) An increase in viscosities of both gases and liquids

(b) A decrease in the viscosities of both liquids and gases

(c) An increase in the viscosity of liquids and a decrease in that of gases

(d) A decrease in the viscosity of liquids and an increase in that of gases

5- Which one of the following statements is correct?
The pressure centre is:

() The cycloid of the pressure prism

(b) A point on the line of action of the resultant force
(c) At the centroid of the submerged area

(d) Always above the centroid of the area



6- Assertion (A): The buoyant force for a floating body passes through the centroid of
the displaced volume.

Reason (R): The force of buoyancy is a vertical force & equal to the weight of fluid
displaced.

(a) Both A and R are individually true and R is the correct explanation of A

b) Both A and R are individually true but R is not the correct explanation of A

(c) Alis true but R is false

(d) Ais false but R is true

7- The convective acceleration of fluid in the x-direction is given by:

W v dw au Jdv dw
Uu—+v—+o— —— t— t+t—
(a) ox ay oz (b) ()t at at
uau+uav+uaa) yoY ., 0u ou
BV N ox dy oz

() ox dy 0z (d )

8- Irrotational flow occurs when

(a) Flow takes place in a duct of uniform cross-section at constant mass flow rate.
(b) Streamlines are curved.

(c) There is no net rotation of the fluid element about its mass center.

(d) Fluid element does not undergo any change in size or shape.

9- Which one of the following is correct? The capillary rise on depression in a small
diameter tube is

(a) Directly proportional to the specific weight of the fluid

(b) Inversely proportional to the surface tension

(c) Inversely proportional to the diameter

(d) Directly proportional to the surface area

10- The vertical component of force on a curved surface submerged in a static liquid is
equal to the

(a) Mass of the liquid above the curved surface

(b)Weight of the liquid above the curved surface

(c) Product of pressure at C.G. multiplied by the area of the curved surface

(d) Product of pressure at C.G. multiplied by the projected area of the curved surface



