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Define the following with formula and units:

a) Specific gravity — It is the ratio of the density (mass of a unit volume) of a substance to
the density of a given reference material. It has no units.

Density of fluid  pruid
Density of water  pyater
b) Surface tension — It is defined as the tensile force acting on.the free surface of]
liquid which is in contact with a gas or on the surface in. between two immiscible liquids
such that the contact surface behaves like a. thin membrane under tension. The unit is N/m.

Specific gravity =

Force _ Surface Energy

7= Unit length of free surface  Surface Area

c) Viscosity - It is defined as the property of a liquid which offers resistance to the
movement of one layer of liquid over another adjacent layer of liquid. The viscosity of a
liquid is due to cohesion and interaction between particles. The unit is Ns/m?.
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d) Absolute pressure - It is the pressure of having no matter inside a space, or a perfect
vacuum. Measurements taken in absolute pressure use this absolute zero as their reference
point. The best example of an absolute referenced pressure is the measurement of
barometric pressure. The unit is Pa, N/m?.

e) Capillarity — It is the tendency of a liquid in a capillary tube or absorbent material to rise
or fall as a result of surface tension. Capillary action is the process of a liquid flowing in a
narrow space without the assistance of, or even in opposition to, any external forces like

gravity. The unit is m.
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Define total pressure and centre of pressure. Derive the expression for total pressure and
centre of pressure for inclined plane surface.

Total Pressure - The total pressure is defined as the force exerted by a static fluid on a
surface that is in contact with the fluid. The total pressure, the resultant hydrostatic force,
always acts normal to the surface.
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https://en.wikipedia.org/wiki/Ratio
https://en.wikipedia.org/wiki/Density
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One liter of crude oil weighs 9.6N. Calculate its density and specific gravity(2).
b) Calculate the dynamic viscosity of oil which is used for lubrication between a square
plate 0.8m x 0.8m size and inclined plane of angle 30° with a uniform velocity of 0.3m/s.
The thickness of oil film is 1.5mm and the weight of block is 300N.(8).
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State Pascal's law and hydrostatic law. The right limb of a simple U tube manometer
containing mercury is open to atmosphere while the left limb is connected to a pipe in
which a fluid of specific gravity 0.9 is flowing. The centre of pipe is 12cm below the level
of mercury in the right limb. Find the pressure of fluid in the pipe if the difference of
mercury level in the two limbs is 20cm.

Pascal’s law — It is a principle in fluid mechanics that states that a pressure change at any
point in a confined incompressible fluid is transmitted throughout the fluid such that the
same change occurs everywhere. The pressure is same in all directions.
Hydrostatic Law - It states that the rate of increase of pressure in a vertically downward
direction must be equal to the specific weight of the fluid at that point.
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https://en.wikipedia.org/wiki/Fluid_mechanics

State Varignon's theorem. A circular opening 3m diameter in a vertical side of a tank is
closed by a disc of 3m diameter which can rotate about a horizontal diameter. Calculate i)
the force on the disc, ii) the torque required to maintain the disc in equilibrium in the
vertical position when the head of water above the horizontal diameter is 6m.

Varignon's Theorem: Moment of a force about any point is equal to the sum of the
moments of the components of that force about the same point.
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