DIRECTED ACTIVITIES IN PHYSICS1 SERIE 02 --------=-mnmmmo- CHAPTER 02: PARTICLE KINEMATICS

SECOND PART: particle kinematics

Exercise 01:

Consider a point particle M described by the following Cartesian coordinates:

x =R(1 + cos(20)), y = Rsin(20), 0 = vt

1- Find in Cartesian coordinates:

The equation of the trajectory and plot it.

The position, velocity, and acceleration vectors. Calculate the magnitudes of the velocity and acceleration.
2- Find in polar coordinates:

The equation of the trajectory p = f(0) and plot on the trajectory curve the polar and intrinsic unit vectors.
The position, velocity, and acceleration vectors. Calculate the magnitudes of the velocity and

acceleration."”

4.3.1-Corrigé
1-L’équation de la trajectoire :
Ona:

{x = R(1 + cos26) y
y = Rsin260

1-I"équation de la trajectoire

{x — R = Rcos?28
y = Rsin26

= (x —R)*+ y* =R?

C’est un cercle de rayon R et de centre (R,0) .

v

o 0’(R.0)

Le vecteur position :
- - -
r=xi+yj

7 = R(1 + cos26)T + Rsin20]
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Le vecteur vitesse :

B(t) = d’;i”

U(t) = 2Rw(—sin267 + cos26]+)
7]l = 2Rw
Le vecteur acceleration :

dv(t
7o =20

Y(t) = —4Rw?(cos261 + sin26]+)
I¥ll = 4Rw?

2-en coordomnées polaires :

-I’équation de la trajectoire p = f(8) :

p=x*+y?

= p = R/(1 + cos28)? + (sin28)?

};r r 9
= p=RJ2(1 + cos28)

Ona: cos28 = cos?H — sin*@

= c0s26 = 2cos?0 — 1 —

= p = Ry/4cos?8

= p = 2R|cos8|

Le vecteur position : -
X

11

= pi;
=7 = ZRCﬂsﬂ'ﬁ;

Le vecteur vitesse :

= #(t) = ERm[—sinBﬁ; + cosBig]

7]l = 2Rw
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Le vecteur acceélération :

. dv(t)
tl =
yt) =—
= ¥(t) = —4Rw?|cosbi, + sinbig )
I7ll = 4Rw?
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w
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