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KINEMATICS

Displacement
Displacement refers to the change in position of a particle and is given by:
Az = x5 — 134
where z; and xy represent the initial and final positions, respectively. It is a vector
quantity.
Average Velocity and Speed
Average Velocity: It is defined as total displacement divided by the total time taken:

Az
e At

Average Speed: It is the ratio of total path length to total time:

Total Distance
Average Speed = ————
e Total Time

Average and Instantancous Acceleration
Average Acceleration: Rate of change of velocity:
_Av vy -y
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Instantaneous Acceleration: Defined as:

dv  d’z
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Instantaneous Velocity

Velocity at a specific time:
v(t) = -
' dt

It represents the slope of the position-time graph.

Equations of Motion (Constant Acceleration)

l.v=u+at
2 s=ut+ %atz
3. v =u®+2as

4. 3, = u+ 3(2n — 1) (Displacement in nth second)

Relative Velocity

Velocity of one object with respect to another:
Upap = Uy — Up
e Same direction: |vy — vp|

e Opposite direction: |va + vgl

Projectile Motion

An object projected under gravity follows a parabolic trajectory.
e Time of flight: 7' = 2uinl

. v sin 20
e Horizontal range: R = .

e Maximum height: / = '—’ﬁj:—xa
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Circular Motion

For a body moving in a circle of radius r with speed »:
e Angular speed: w=*

e Centripetal acceleration: a, =

5

=wlr
r

Tangential and Normal Acceleration
e Tangential acceleration (a;): Due to change in speed.

e Normal (centripetal) acceleration (a,): Due to change in direction.

= Ja2 4 a2
a=ja; + ag

e Total acceleration:



