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Suppose you see the -
vapor

trail of a passenger jet
In the Sky ,

and you are informed

that it's Flying at a
constant speed ( 500mm .

Which of the following can you
determine ?

@ If!+( s ) SH ) = 500 .tt cast

@ Ee + It)=rI!fsH@both @ & @ Tt

@ none of The above
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@ hone of these
.
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Suppose that particle P TMPis moving along
the shown

curve and that the velocity
and acceleration vectors are orthogonal .

Which of the following is true :

@ the particle is
speeding up .

Intent

@ slowing down

@ neither @ her @ #
£± siftIEn

@ insufficient information
.

÷jorformu=
top = SHIEH )

Ep = sent a Ip en

examp#: Consider the path defined in poker cards

r4O)=Z cos 20 ft
2 ( Bernoulli

)

# aeen:a#
⇐okmaisaatecyclist is at point P

,

OH)=3C2-Zt_-
Find : I

,
at and p

at point Aime P
.



We have two sets of equivalent formulae :

==F£rtrO°Eo ; E=(r°0tzrO°)eo+ C F- royer
re =s0E+

0
a- = jet # Inps=EEEEDIE£n= - er

s÷=r02 . F =D f- rose
To complete the problem we need 0,0 ,

r
,

EirAt point P we have

r2=ZcoRO=Dt¥'
FE

O°=6tt2 ,
0=6

To get the derivatives of r :

r2=Z cos 20
←

Zri =f4sinzO)O° =D °r(

01=0
zp+2r ie = f2cos2O)( 205-4 sin ( 20 )0

'

=D irco )= - 8Mz

Now apply the relationships .

. v-= rig =2fj

Pik = ¥2
Hats - za

a- =(r8y-sjc_



MotionFRigidBod=
. A A ri

t.ee#i:EtTateiiee*satisfy yeah , -84111 = const
-

If the
"

7- coordinate
'

of every point on the

body is constant
, we say

we have planar motion
.

t.n.EE?IY .
÷a=iop + Epa↳ ⇒ = #

tiesp¥FnfQ

Janine- -
. .

So in polar coordinates :

rIa= 11%11 ( cosoe + sing g) ←
due rigidity

Fpo
,
-11 Fpallitsinoeicoscq )

Fpo
,

= @E) ×fatsoes )

We call 0°F = at the angular velocity of the

rigid body .

=D to = # +utxr



Thought experiment

Detain'aQi÷


