Comparison between the trandation and rotation:

Trandation

Rotation

The basic quantity isoordinate x — the distance of a moving
body from the reference body along some choosemn axi

The basic quantity isoor dinate angle 8 — the angle with respect t¢
the reference position of the rotating body (refeeeline).

O

Theinitial value of the coordinatex, =x (t = 0)

Theinitial value of the coordinate angly =6 (t = 0)

Thedisplacement s=x — % = Ax reached during the time
intervalAat =t —t, Ut=tif t,= 0)

Theangular displacement ¢ =6 —6, = A0 reached during the tim
intervalAat =t'—t; (At =t if t;= 0)

AX S 460 @
Thevelocity in case of the uniform translatiod= s = y Theangular velocity in case of the uniform rotatio®? = Tt = n
S| unit: meter per second (1 m/s) Sl unit: radian per second (1 rad/s of'] s
The equation of motion in case of the uniform trainen: The equation of motion in case of the uniform rotat
X=X+ Vvt f=0u+wt
AX . : :
Theaverage velocity of the non-uniform translatiorV,,, = it Theaverage angular velocity of the non-uniform rotationw,,, = TS
_ _ . Ax  dx _ _ .40 do
Theinstantaneous velocity: V(t) = lim g A0 Theinstantaneous angular velocity @(t) =1im i g A0
The constanacceleration: 5_Y—Y% (Sl unit 1 m/$) The constanangular acceleration: ,_@—®, (Sl unit 1 rad/9y
t t
Dependence of the velocityon timet: v =\v,+at Dependence of the angular velocityon timet: o = wp+ at
2 2
Theinstantaneous value of accelerationa(t) = % = % Theinstantaneous value of angular acceleratiorn:(t) = ?j—cto = %

The equation of motion in case of ttanstant acceleration:
2

at
X:XO+VOt+7

The equation of motion in case of ttmstant angular acceleration;

t2
9:90+a)0t+“7

The case ofinknown timeinterval: v —v,°=2as

The case ofinknown time interval: o —w,° =2 a ¢

The velocity of change of acceleratiog. 8—& (m/s)
t
Dependence of the acceleratianon timet: a=a+b't

The velocity of change of angular acceleratiolg::a—ao (s
t
Dependence of the angular acceleratiamn timet: o= ap+ [t

The equation of motion in case of ttmnstant parameteb:

X=X+ Vot +apt¥2+ Db t6

The equation of motion in case of ttastant parametey :

0=0o+ wot+ a2+ f1/6




The intensity of the interaction is describedfbrce F The action of a force on the rotation of the baglgescribed by

Sl unit newton: 1 N = 1 kgm/s. torque t=r X F (vector product).Sl unit newton-meter: 1 Nm
The property of the body to maintain its statehaf translationall The property of the body to maintain its statehef totational motion
motion (the property of inertia) is described bg (mertial) is described by theotational inertia | (Sl unit 1 kg n¥). The
mass m (Sl unit 1 kg) single particle with the mass rotating at the distance (radius)

from the rotational axis has the rotational ineittia m r*.

TheNewton’s 1-st law: If Fret= 0, thera=0 andv =const. | TheNewton’s 1-st law: If 1,= 0, thenaa =0 and® = const.
The body is at rest or in uniform motion along sti@ight line. | The body is at rest or performs uniform rotation.

TheNewton’s 2-nd law: If Fpe # 0, thena:%Fnet, Fret =ma TheNewton’s 2-nd law: If t,e # O, thenaz%rnet, Tet = | @

The body moves translationally with an acceleratubich is The body moves rotationally with an angular acegien which is
proportional to the net forcé . proportional to the net torqug,, .
TheNewton’s 3-rd law: Fi, = —F;;. TheNewton’s 3-rd law: 1= —15; .

The force Fy, exerted by one body (1) onto the other one (2) isThe torquex;, exerted by one body (1) onto the other one (2jjise
equal by magnitude to the ford&; exerted by second body (2) py magnitude to the torque; exerted by second body (2) on the first
on the first one (1), whereas these forces havesigpdirections|. gne (1), whereas these torques have oppositeidimect

The linear momentunp = mv shows us the ability of the The angular momenturh =1 @ shows us the ability of the
translationally moving body to bring other bodietimotion rotationally moving body to bring other bodies imotion
(Sl unit 1 kg m/s). (Sl unit 1 kg m’s). The single particle with the massrotating at

the distancer (radius) from the rotational axis with the vetgar
has the angular momentum=m v r.

The net linear momentum of the isolated systenomnserved: The net angular momentum of the isolated systesonserved:
2 pj = const 2 L; =const
The fundamental equation of the translational nmoftbe The fundamental equation of the rotational motite Newton’s
Newton’s second law):g — a second law): . — a
dt dt
The forceF causes the change of the linear momerum The torquer causes the change of the angular momeritum
Work in case of translationW =F - s (scalar product) Work in case of rotation:W =t ¢ (scalar product)
mv? | o2

Kinetic energy in case of translation:g, , =—— Kinetic energy in case of rotation: g, ,,, =——




