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Give Short Answers of the Following Questions
1. What is meant by: (i) cohesive forces (ii) viscosity?
Ans. Cohesive Forces:

Cohesive forces are the intermolecular forces that hold molecules together within a substance,
such as a liquid or solid. These forces are responsible for the substance's rigidity, elasticity, and
resistance to deformation.

Viscosity:

Viscosity is the measure of a fluid's resistance to flow. It is a measure of the internal friction within
a fluid, which opposes the relative motion of its layers.

2. Differentiate between streamline and turbulent flow of a fluid.
Ans. Difference between Laminar Flow and Turbulent Flow:

¢ Inlaminar flow, each particle of fluid moves along a smooth path which does not change
with time.

e In turbulent flow the flow pattern is not smooth but continuously changes with time.

¢ Inlaminar flow, stream lines do not cross each other while in turbulent flow it does not
happen.

¢ In turbulent flow, the velocity of fluid changes abruptly.
3. How does pressure changes with depth in fluids?
Ans. Pressure in fluids increases with depth due to the weight of the fluid above.

Explanation:
This phenomenon is described by the hydrostatic pressure equation:

P =po + pgh

When
P = pressure at a given depth

Po = atmospheric pressure (pressure at the surface)
p = density of the fluid

g = acceleration due to gravity (approximately 9.8 m/s2)
h = depth below the surface
So the pressure increases linearly with depth
4. How is variation in pressure related to speed of a fluid?
Ans. Relation between Speed and Pressure of the Fluid:
Where the speed is high, the pressure will be low.

Proof:
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Suppose that water flows through a horizontal pipe system as shown in figure. The area of
cross-section of the pipe at A is greater than the area of cross-section at B. According to
equation of continuity. The speed of fluid at B is greater than at A.

Applying Bernoulli's equation at points A and B, we have

Pa + %pvj + pgha=Pp + %Pvé +pghs____ (1)

Where
Pa = pressure of water at A Pg = pressure of water at B
va = speed of water at A vg = speed of water at B

As the pipe system is horizontal, therefore ha = hs.

Hence average P.E. is same at both ends. So equation (1) becomes
1 1
Pa+pvi=Py+3pvh__ (2)
This shows that the pressure in narrow pipe where stream lines are closer together is smaller

than wider pipe. Thus
Where speed is high, the pressure will be low.

5. How the flow rate is related to the cross-sectional area and velocity of the fluid?

Ans. The equation of continuity is based on the principle of conservation of mass, which states

that the mass flow rate remains constant throughout a pipe.

.., Vol A
Thus, the rate of flow of the liquid = OTI::e = Tvt = Av constant

So, when we change the area of cross-section, the speed of fluid will change itself so that the
flow rate remain the same.

6. How do you study the variation of a fluid at different points in a hose with varying
diameter?

Ans. According to equation of continuity:

Av = constant

1
VvV = constant (Z)

1
vV = constant (—2)
xr

1 d
v = constant 2) vr=-—
(x (d/z) 2
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vV = constant (m)

Or, we can write

1
ve (32)
So, speed of fluid inversely with square of diameter
7. Why does an object float or sink according to Archimedes Principle?

Ans. According to Archimedes' Principle:

"The buoyancy force (or upward force) exerted on an object immersed in a fluid is equal
to the weight of the fluid displaced by the object.”

An object will float if the weight of the fluid displaced is greater than the weight of the object.
This occurs when the object is less dense than the fluid.

8. How does Archimedes reportedly discover the principle that bears his name?

Ans. Archimedes was a Greek scientist. He discovered the principle, subsequently named after
him, after noticing that water in a bathtub overflowed when he stepped into it. He ran through
the streets shouting 'Eureka!' which means 'l have got it'. This knowledge helped him to
determine the purity of the gold in the crown made for the king.

9. Why standing near fast moving train is dangerous? Explain briefly.
Ans. Person standing near fast moving train is in danger zone.
Reason:

When fast moving train passes near the person, speed of air between train and the person
increases. According to Bernoulli's relation

Where the speed of fluid is high, its pressure will be low.

So pressure between train and the person decrease. Hence large pressure behind the person
pushes him towards the train.

10.What are some potential applications of superfluidity?

Ans. Currently, there are few practical uses for superfluids. Superfluid helium-4 serves as a
coolant for high-field magnets. Both helium-3 and helium-4 are utilized in advanced particle
detectors. Researching superfluidity also helps us learn more about superconductivity.

Liquid helium is recognized for its great thermal conductivity and is used in cryogenic
applications, including cooling superconducting magnets, scientific research, and medical uses.

Additionally, it employed in industry for leak testing and in the production of electronic and
optical products.

11.Differentiate between stress, strain and Young's modulus. Write down their SI units.

Ans. Stress
The force applied on unit area to produce any change in length, volume or shape of a body is
called stress.

Force

Stress =
Area
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Sl units is N/m?2 or pascal and dimension is [ML-1 T-2).

Strain

Strain is the measure of deformation of a solid material when stress is applied on it.
It has no units because it is a ratio of same quantities.

(Young's Modulus:

The ratio of tensile stress to the tensile strain is called Young's modulus.
tensile stress
Young modulus =- ————
tensile strain
_F/A _ Fl

TAlJL A4

Since strain has no units, so unit of young's modulus is same as stress N/m2 or pascal).




