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(Obtain the formula for critical
speed of a particle moving in a
vertical circle.)
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At the highest point of a vertical
circle, the critical speed is the
minimum speed required to complete
the circle such that the tension in the
string becomes zero (T = 0).
Centripetal force = Weight

mu
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Where r Is the radius and g Is the
acceleration due to gravity.
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(Prove work-energy theorem.)
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English:

Theorem: The work done by a net
force on an object is equal to the
change in its kinetic energy (W= AK).
Proof: From the 3rd equation of
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(Define radius of gyration. Give its
unit.)

fa=dt:
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The radius of gyration (k) is the
perpendicular distance from the axis
of rotation to a point where the entire
mass of the body is supposed to be
concentrated, such that its moment of
inertia (I) remains the same.

Formula: I = Mk? = k= \/I/M. Its Sl
unit is meter (m).
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(Explain that acceleration due to
gravity g changes on the surface of
the earth.)
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English:
The value of g varies on Earth's
surface due to:

1. Shape of Earth: Earth is an oblate
spheroid. The polar radius (R)) is
smaller than the equatorial radius (
R,). Since g « 1/R?, g is maximum at
poles and minimum at the equator.

2. Rotation of Earth: The centrifugal
force due to Earth's rotation
reduces the effective value of g,
most significantly at the
equator.
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(What do you understand by
escape velocity?)
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English:

Escape velocity i1s the minimum
velocity required for an object to
break free from the gravitational pull
of a planet (like Earth) and never
return. For Earth, It is approximately
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(Why is steel considered as more
elastic than rubber?)
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English:

Elasticity is measured by Young's
Modulus (Y). For a given deforming
force, steel produces much less strain
than rubber. Since steel offers more
resistance to deformation and
requires more force to be stretched, it
Is considered more elastic.
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(In which conditions is the motion
of simple pendulum simple
harmonic?)
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English:
The motion of a simple pendulum is
SHM only when:

1. The amplitude of oscillation is very
small (angular displacement @ is
small, such that sin 6 ~ 6).

2. The string is massless and
inextensible.

3. Air resistance and friction at the
support are negligible.
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(Why are raindrops spherical?)
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English:

Due to surface tension, liquid drops
tend to minimize their surface area.
For a given volume, a sphere has the
minimum surface area. Therefore,
raindrops assume a spherical

shape.
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(Why does viscosity of liquids
decrease with the increase of
temperature?)
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(Distinguish between streamline
motion and turbulent motion.)
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e Streamline Motion: Every particle
of the liquid follows exactly the
same path as followed by the
preceding particle. The flow is
steady and orderly.

e Turbulent Motion: When the
velocity of the liquid exceeds a
certain ‘critical velocity', the paths
of particles become irregular and
chaotic, forming eddies.



21,
3ifWeh=s &« (Centripetal
Force)
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When an object moves in a circular
path, a force acts on it towards the
center of the circle to keep it in
motion. This force is called
Centripetal Force. Its direction is
always towards the center.



vich (Derivation /
Formula)

O wifeig (Let):
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English:

According to Newton's second law,
Force (F) = mass (m) x acceleration (a
).

In circular motion, the centripetal
g

y : U
accelerationisa = —.
r

3id: (Therefore):

",
F=mX —

In terms of Angular Velocity (aiofta
& @ & U H):

i (Since) v = rw:

F = maw?r
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(State and prove Bernoulli’s
theorem.)
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(Write down Newton’s cooling law.
Explain an experiment...)
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