'ratati"'g shaft and it smoothes out the delivery
of power from a motor to a machine,

the inertia of the flywheel opposes ang
moderates fluctuations in the speed of the
engine. 1o oppose  speed fluctuations
effectively, a flywheel is given a high rotational
inertia; i.e., most of its weight is well out from
the axis (in the rim). A wheel with a heavy rim
has a high rotational inertia because the
rotational inertia depends on mass for a
constant radius. i.e;
l=mr? (1)

This helps in avoiding serious damages due to
sudden changes. *

2. Why is a rifle barrel ‘rifled’?

Ans.  Rifling is the process of making helical grooves in
the barrel of a gun or firearm, which imparts a spin to
2 projectile around its long axis. This spin has three
important functions;
i. It serves to stabilize the projectile (bullet),
" Improves its aerodynamic stabilityand
Tl: Increases its accuracy. Il to I
€ spin an um is parallel to linear
momentum ag::latrh?:ger::mentunﬁ of the bullet increases. Hence the bullet has
Maximum momentum and it |mpart5 max:mUm momentum to the target.
' ‘ : ‘egg.and a ‘hard boiled oné

. i yinguish between a raw
erson to distinguis :
Is possible for ap e D

d/unpasteurized egg) and hard-boiled egg throug

e .
“oncept of conservation of angular momentum. 1.e.

L =1 w = constant

Yes |';
(unCQle

= 1
loc—
w
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1.poiled egg gets harder and contracts so gy
of a har -creases which will decrease its Momeny

its angular v i
gular momentum its ang elocity “(y» (or)

ial
s of the material d

serve the an

The i
internal radius (r)
inertia. Therefore t0 con

spinning will increases.

On the other hand, when

out. Therefore toO conserve t :
will decrease due to which it comes

2 raw egg is made to spin, the liquid inside the egg SPreags
he angular momentum its angular velocity “y” (or)

to rest quickly.
spinning .
Thus 2 hard-boiled egg will be the one t

at can spin more easily than the raw egg,

s moving in a circle with constant speed, then acceleration is
oroduced only due to change in the direction of the linear velocity of the body. This ~ 4f
happens when force is acting perpendicular to the direction of linear velocity of the
body. Such a force is called as centripetal force which is always directed towards

the center of the circle. According to Newton’s 2™ law the acceleration is produced  *
in the direction of the force therefore the acceleration of a body moving with
constant speed in a circle is always directed towards the center of the circle.

Ans. When a body i

ing. If it is set swinging, it breaks.

Ans.

When a ball s just supported by a string without breaking, it is in equilibrium

condition under the action of two e : g
qual and opposite fo i
the tension T in the string. PP rces i.e. the weight W and !

Ans.  The force which stick the ins
Insect and the whee, But as the
by the insect to Provide it the

€ctto the Whee|
whee| st

eQuired

- is the frictiona) force between the

r -

. Otation more frictional force is needed
Ntripetal force Je ’

Friction = . mvi/e

en
made tself ey . Insect and wheel js very small, 50

t -
el:tion of tame__ . he Wheel as It start rntatinn.

But since we are given that the fri
the insect will not be able to

the insect will fly off in the dir
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AN gince we know that the geo stationary satellites =

move around the earth from west to east in the e
gquatorlal plane at the same rate as that of the rotation
of the sarth about Its own axis. A single geo stationa
satollite covers a longitude of 1207, so that the who?ela
garth longitude can be covered by at least three geo . TN

statlonary satallites at proper positions.

s Explainthesignificance of moment of inertia in rotatary et
Ans. Since we know that Newton’s 2" law of motion for rotational motion can be

written as;

T=1 (1)
Comparing with Newton’s 2™ law for translational motion;

F=ma (2)

From Eq.1 and £q.2, itis clear that the moment of inertia “I” perform the same role

In rotational motion as mass (measure of inertia) perform in translational motion.
Hence the significance of moment of inertia is to oppose any change in the
rotational motion of a body. Also we can say that the importance of the moment of

¥ Inertla for a body is its ability to maintain its state of rotational motion.
9, Why does the coasting rotating system slow down as water drips into the beaker?

Ans. The coasting system works according to the principle of law of conservation of
, which states that, in the absence of any external torque, the

ys remains constant.

angular momentud
total angular momentum of the system alwa

Mathematically;
L=lw= Constant
1
=) | -;

the mass of beaker and hence its

) in to the beaker
conserve angular momentum its

herefore to
This is why coasting rotating system slows

So as the water s put (drops
moment of inertia will increase T
rotation or angular velocity will decrease.

down as water drops in t0 the beaker. | .
10, A body will be weightless when t ' s down just like a free falling body.

Explain,
Ans, Conslder an elevator moves d

[T 4
m"” also moves downward with the same
the mass is given as; '

cceleration “3” The mass

ownward with some 3
' The net force acting on

acceleration “a'

W"T= Fret

e
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o r-'-'W""FMt

= T=mg—-ma
= ¢ the apparent weight of the body which is now |ess than

The tensionTrbea: by an amount “ma”. Now if the elevator js falling freq|
weight of th;e oviry then the acceleration of such a freely falling body js
the action of gravity,

” S "in Eq.1, we get:
vitational acceleration “g”. By putting "a =g q.1, get;
o T=mg-mg=0
Hence the body will be weightless when the elevator falls down just like 2 freg
c

(1)
therey

Y Ungg,
®qualy,

falling body.

AL
Mathematically T=at
When T=0
Then AL=0
= L=1w = Constant
1
=) W o ‘l-
Since its ligh wheel is also of small size ha
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