When a particle moves in a plane such that its distance from a fixed
(or moving) point remains constant then its motion is called a
circular motion with respect to that fixed (or moving) point.
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where 0, and 0, are angular position of the particle at time
t1 and tz respectively.
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The rate at which the position vector of a | (Vas)
particle with respect to the centre rotates, is : 5 = salll
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respect to the centre. . . .
here Vas, = Relative velocity perpendicular
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Relation between speed and angular Velocity : v = r., is a scalar quantity ( @ =

ANGULAR ACCELERATION (o)

Average Angular Acceleration
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Let v, and «, be the instantaneous angular speed at time t,and (. 'A
respectively, then the average angular acceleration , is defined as >
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Instantaneous Angular Acceleration

It is the limit of average angular acceleration as At approaches zero, that is
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RADIAL AND TANGENTIAL ACCELERATION m

v do
Angular and Tangential Acceleration Relation o= -%— =T ? or Qt=rou
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Equations of Rotational Motion

®» = oy + at

RELATIONS AMONG ANGULAR VARIABLES
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Uniform Circular Motion | Non-Uniform Circular Motion

| Speed of the particle is constant i.e., | Speed of the particle is not constanti.e.,
I o = constant | o # constant I
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CENTRIFUGAL FORCE

ma-r
(centrifugal ! -
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=» Cenirifugal force is a fictitious force which has to be applied as a concept only in a
rotating frame of reference to apply Newton's law of motion (in that frame)

SIMPLE PENDULUM
t L 4
Balancing Horizontal Forces:
Tsin 6 =mae’r
!

Balancing Vertical Forces:
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- CONICAL PENDULUM
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speedv= ———— and TensionT= ———— FBD of ball w.r.t ground
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For a safe turn without sliding:

Safe Speed JRY; SPI'EI

® The safe speed of the vehicle should be less

than Jurg

® The coefficient of friction should be more
than vi/rg.

BY BANKING OF ROADS ONLY

From FBD of car:

e - e

From these two equations we get

&
BOTH FRICTION AND BANKING N cos@
OF ROADS

rg(p + tané)
(1 -ptan@)

Maximum safe speed Vmax = j

rg(p —tan@)
(1 +u tan@)

Minimum safe speed Vmax = j

Thus, the cyclist bends at an angle tan ' [v¥/rg]
with the vertical.




______________________________________________
MOTORCYCLIST ON A CURVED PATH

AS CYCLIST MOVE UPWARD

In 1 and 3 normal force increases but frictional
force decreases because 0 decreases.

MOTION OF CYCLISTFROMBTO C

H'*? =mgcos®  N=mgcos 0--%—?‘
f=mgsing

From B to C, Normal force decreases but friction
force increases because § increases.

| MOTION OF CYCLISTFROM D TO E

N=T"+mgcoso : f=mgsing

.

From D fo E, '@’ decreases therefore mg cos@ FOUE VLY
increases whereas Normal force increases chlobd mgsin 8

-

but frictional force decreases. R




WORK, POWER,
ENERGY

W = F.ds = Fscos6
F = Force Applied
ds = Displacement

W =T6
T = Torque
6 = Angle Between Force and Displacement 6 = Angle of Rotation
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KINETIC ENERGY

:—rnv IKLE:S = ?In2 K.E. mv2+%'|m

“Trans 2 Rot '‘Rolling =

POTENTIAL ENERGY
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VERTICAL CIRCULAR MOTION

Ball will complete the circle

Condition:Initial velocity, u > /59

® Tension at A : Ta = bmg

® Tension at B: Ts = 3mg

® Ifu = /5gR ball will just complete

the circle and velocity at topmost point is

v=[gR

Ball will slack in between

Condition: /2gR <u</5gR

u? - 2gR

L ] =
cos ¢ 3SR

.V

Ball will reach B

Note: At height h from bottom of ball velocity will be, =Ju? -2gh

5 3 Condition: u < /2gR

@ Ball will oscillate between CAB

® Velocityv=0butT #0




