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* The NET acceleration 1s no longer pointing towards
the centre of the circle.

* There are TWO components of acceleration:
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Radial accgleration : :
Tangential acceleration
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Vertin"c"'al_ circle with a string and bob

Radial direction :
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Tangential direction :
. mg sin 6 = ma,

mg cos 0 /

Change in speed
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e (2) J2gl <u< ,|4gl

—> Between B and C(as u <~+/4 &/ )

—» Projectile motion due to gravity

(3) u< 42gl

—» (Cannot reach B

For reaching B,
1/2 mu? = 1/2mvg? + mg/ > Swing about A between B and D

u’ Q 2gl
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R =mg

* Artificial gravity made for Space stations

Rota%:g axis

SN,

No weight as it 1s far away from all planets

There 1s only normal contact reaction force due to contact N.

R=mrw’ = mg'
rew” =g'=9.8ms ™’
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* Working principle of a centrifuge

(1) Assume it is horizontally aligned with liquid of density Q inside.

Axis of rotation

density P
O 5 closed end
:. open end P1_= P =% : P,= P+A.P B
: = |
., R

=
of—— Net force
= (P,- P)A |
|
— F.=AP A=(P,-P,)A =mro?

The pressure gradient increases
with the distance from the rotating axis

Pressure gradient as centripetal force
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(2) Consider an element of the liquid of density D inside.

AXIS O rotaton
density P

| E - | ' Net force
% = —

All liquid rotates with uniform speed | lommmgl® gt

Net force due to pressure gradient

Net force = (P, - P, )A =prA wAr

=[m] r o
=[p AV] r
= p(A Ar) r w7
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* Working principle of a centrifuge

’
(2) Consider an element of other substance of density ,0 inside.

AXIS O rotaton y
density p

: 1 _—
Met force
) - E | _: :;: | :
; I

-- r ..:ﬁ F.-.-.. : p’< p for less dense object
Net force F_,,=(P,-P, )A=pr A o’ Ar < «—-
%
Required centripetal force F, = [m’] r w? Move towards the axis

=[p  AV] r w?

—(AA)TW =p'rA WA pP’> p for denser object

<

> o
—>

Move away from the axis
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