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/ Point-like Object (P. O.)
Is it a Point-like object ?
e R

Is it a Point-like object when
it’s small with respect to environment

1in which it moves

gsition defined by its coordinates at that instant of time
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/ Trajectory (of a P. O.)

~

Trajectory: geometric curve described
by P.O. in time, when P.O. moves

Classification of motion (according to type of

traiectory):

straight, circolar, elicoidal, spiral,....

\_
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-

Description of motion

~

S(H

S(t) Law of motion

»
»

t

Classification of motion (according S(t)):
K Uniform, Various, accelerated, retarded, .....

/
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/ Description of motion \

t(t) =x(t)x+y(t)y+z(t)z

1. x(t)

2. y(t)
3. z(t)
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/ Average Velocity \

P position at time t, t(t)

P’ position at time t” = t+At, t(t)
displacement Ar= r(t+At)- r(t)

v._= Ar /At

v, average velocity

direction of v_= cord PP’

\_
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/ Instantaneous Velocity

v(t)=lim Ar/At = dr/dt

At— 0
direction of v = tangent in P to trajectory

when |Ar| gets small

|Ar| = |AS| (arch and cord

almost the same)

V()= [v()| = lim |Ar| /At = lim AS/At=dS/dt

At— 0

if T 1s unit vector tangent V(t) — V(t) T = (dS / dt)

\_ 7
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/ Velocity in terms of Components \

r(t)=x(t)x+y(t)y+z(t)z
r()=x()x+y({t)y+z(t)z
v(t)=lim Ar/At = dr/dt

=(dx(t)/dt)i+(
dy(t)/do)j+d(z(
t)/dtk

dy

. :—;Vy :—;VZ —
dt dt dt

\_
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/ Acceleration

Velocity at time t, v(t)
Velocity at time t'=t+At, v(t)
Av= v(t+At)- v(t)
a_=Av /At

a_ average acceleration

[a,]= 102

\_

m/s

2

P’
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/ Instantaneous Acceleration

a(t) :lAitrEoAV/ At = dv/dt
v(t)= v(t)T

a= (dv/dt)T + v (dt/dt)

a = (dv/dt)r

a_tangent acceleration /

a =v (dt/dt) = (v*/R)n

a_ centripetal acceleration

\_
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/ Circular Motion (trajectory is a circle) \

S()= bt =2xrl/T)t =2xnlvt =lwt

T: period, [ T ]=t, s

v: frequency, [v]=t!, Hz; v=1/T,
number of turns in unit time

w: angular velocity [o]=t",

Krad/s, w=2mv=2n/T j
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/ Uniform Circolar Motion

~

AverageVelocity
- BExample 1 At=T

v_=Ar /At

(which At ?)
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-

\_

Uniform Circolar Motion

~

AverageVelocity v_=Ar /At
m
- BExample 1 At=T

v, =0

- Example 2 At=T/2

Direction of A\

v,_= 21/At=41/T

(which At ?)
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/ Uniform Circolar Motion \

Average velocity V.= Ar / At

-Ex 1 At =T
v, =0

-Ex 2 At =T/2
v,_= 21/At=41/T

-Ex. 3 At =T/4

K v = IN2/At=4IN2/T
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/ Uniform Circolar Motion

~

Velocity ~ V(D=lim Ar/At = dr/dt

v(t)= v(t) T =(dS/dt) 1

direction of v

module of v:

S(t)= bt =2xlt/T=2nlvt=lwt

v()= dS/dt= b =2xl/T=2xlv =lw

\_

|

e
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/ Uniform Circolar Motion

Velocity  v(t)= 2nl/T=2xlv =lw

a= (dv/dt)t +(v?/R)n
a = (dv/dt)T =0

a_= (v2/)n=4721/THn =472 =lw?

only a_ centripetal acceleration
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