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Sone Examples of Conservation of Angular Momentum

(a) Ice Skater: When an ice skater spins with her arms
outstretched, she spins at a certain rate. But when she pulls g
her arms close to her body, she spins faster. When the ‘é
arms are outstretched, the moment of inertia is large <
and the angular speed is slow. When the arms are
pulled in, the moment of inertia decreases, but to
conserve angular momentum, the angular speed increases.

e

(b) Planetary Orbits: A planet moves faster when it is closer to the sun.
This can be explained by conservation of angular momentum. When the
planet is closer to the sun, its moment of inertia decreases and its angular
speed increases to compensate.

(c) Swivel Chair with Weights: If you sit on a swivel chair holding ’
weights in both hands and someone gives you a push, you'll
i

spin around. If you pull the weights close to your body,

you'll start to spin faster. This is similar to the ice skater
example but can be easily demonstrated in a classroom
setting.

’y

(d) Bicycle Wheel: Hold a bicycle wheel by its axle while it's spinning. If you
try to tilt the wheel, you'll feel a resistance. This effect is due to the
conservation of angular momentum and is known as gyroscopic
precession.

(e) Hovercraft Rotation: Some educational setups use a hovercraft
(basically a platform on a cushion of air) that can spin freely. If a person on
the hovercraft holds spinning wheels and then tilts them, the hovercraft
will start rotating due to the change in angular momentum from the
wheels.

(f) Helicopter: - All helicopters are provided with two propellers. If there
were one single propeller, the helicopter would rotate itself in opposite




direction in accordance with the law of conservation of angular
momentum.

(g) Falling Cat: - While falling, a cat stretches its body along
with its tail so that its moment of inertia (I) increases. As no
external torque is acting.

L= 1 w = constant. Since (l) increases, (w) decreases and the
cat lands gently on its feet.

(h) Dying Star: A star that is collapsing into a neutron star or a black hole
spin faster as it gets smaller. The star's moment of inertia decreases as it
shrinks, but its angular momentum is conserved, so its angular speed
increases.
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Comparison of Linear and Rotational motions

Parameter Linear Motion Rotational Motion
1. Description Motion along a straight Motion about a fixed axis
line. or point.
2. Position Described by linear Described by angular
displacement. displacement (8).
3. Velocity Linear velocity (v). Angular velocity (w).
4. Acceleration Linear acceleration (a). Angular acceleration (a).
5. Mass Mass (m). Moment of inertia (I).
6. Force Force (F). Torque (7).
7. Newton's2nd |F=ma T=la
Law
8. Kinetic Energy 1/2 mup2 1/2 Jw?
0, Momentum Linear momentum Angular momentum
(p) = mv. (L) = lw.
10. | Conservation | Conservation of linear Conservation of angular
Law momentum. momentum.
11. | Work Done W=Fxd (where d is W=1x6
displacement).
12. | Power P=Fxv. P=txw
13. | Impulse Impulse =Fx At Angular impulse = T x At
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Values of moments of Inertia for Simple

Geometrical objects

S.no Body Axis Moment of Inertia
1. A uniform rod of perpendicular to rod 1/ M2
. 2
length (L) through its centre
2. Uniform rectangular | perpendicular to lamina 12 + b?
lamina of length (I) | and through its centre M 12
and breadth (b)
3. Uniform circular ring | perpendicular to its plane MR?
of radius R and through the centre
4. Uniform circular ring | Diameter 1 2
. —MR
of radius R 2
5. Uniform circular perpendicular to its plane lMRZ
disc of radius R and through the centre 2
6. Uniform circular Diameter lMRZ
disc of radius R 4
7. Hollow cylinder of Axis of the cylinder MR?
radius R
8. Solid cylinder of Axis of the cylinder | R
. —MR
radius R 2
O. Hollow sphere of Diameter 2 2
. —MR
radius R 3
10. |Solid sphere of Diameter 2 5
. — MR
radius R 5
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