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INTRODUCTION

Newtonian Mechanics --that science which describes and plgqlgls lhe conditions of rest or motion of
bodies under the action of forces. lt is divided into three parts:

mechanics of rigid bodies--

mechanics of deformable bodies:-

avE(= of
mechanics of fluids--
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CVEN 22L and CVEN 363 are focused on mechanics of rigid bodies

?21
Statics - the study of bodies that are at rest with respect to a non-accelerating reference frame
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Basic Concepts of Newtonian Mechanics - These concepts cannot be truly defined - they must be

Space -

accepted on the basis of our intuition and expEiiEiie (f?il[) and
(guide) fol our study of mechanics. ,ll '

rbry
K

Time -

L:+ r-r-r eec>

) ^6,^-+

S<s6 A, ,,^.-) ''--j+ €;> It r> )^ 75-) ' 
)

Mass- p*p- Ar * wrzr-=+{ et'
= ou r^,\(a evurl IJL--(

Force - 7. al;r'c)^ -u-+ ta i= irn .";\"J 
)

a\

aJ

.I
5ta\\-"\



Beer and Johnston l962lBeer, Johnston, Mazurek, and Eisenberg 2013

lmportant terms

Non-accelerating reference frame -
,l - 
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Scalar magnitude only

Vector - magnitude and direction
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Parallelogram law _

Vector addition
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Orthogonal Coordinates _
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Pri nsr p!_e of tra nstr issibility
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Newton's Four Laws

Newton's First Law - lf the resultant force acting on a particle is zero, the particle will remain at rest (if
originallv at rpst) or will move with constant speed in a straight line (if originally in motion).
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trleurtonl$ecOnd-hw - lf the resultant force acting on a particle (of constant mass) is not zero,
particle will have an acceleration proportional to the magnitude of the resultant force and in the

the
direction

of this resultant force. J| ,/ p^ r.t t-lt
>'- -Sn+'C4f =mA '
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where e 3L=
+F is the resultant external force vector acting on the particle,

m is the mass of the particle, and

A is the acceleration vector of the particle in the direction of the same direction as the force
vector.
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Newton's Third Law -- The forces of action and reaction between bodies in contact have the same
magnitude, same line of action, and opposite sense.
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Newton's Foutth Law or Newton's Law of Gravitation - Two particles of mass M and m are mutually

attracted with equal and opposite forces F and -F according to the following relationship:
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WARNING: NEWTON,S LAW OF GRAVITATION !SINOTIIDERIVED FROM

NEWTON'S SECOND LAW -- FAILURE TO INTERTffiE1HIS SIMPLE TRUTH

WILL RESULT IN A COMPLETE LACK OF UNDERSTANDING OF

FUNDAMENTAL NEWTONlAN MECHANICS.

GRAVITY MANIFESTS ITSELF AS FORCE -
NOT ACCELERATON.
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