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Newton’s Laws of Motion

1. Newton’s First Law of Motion

— Every object will continue in a state of rest or with constant
speed in a straight line unless acted upon by an external
force.

2. Newton’s Second Law of Motion

— When a net force act on an object, the object accelerates
in the direction of the net force. The acceleration is directly
proportional to the net force and inversely proportional to
the mass. Thus, a ~F/m or, a «« F/m

Mass vs. Weight

Mass Weight

ameasure of how much +  the force of gravity on an
matter an object is made of object

does not change, regardless * equal fo the mass of the
of where something or body times the local

someone is acceleration of gravity

Why do you ‘K
think the

person's
weight is
less on the

Mass = 59 kg Mass = 59 kg
Weight = 579 N Weight = 96 N
: xploratorium.edu/ronh/weight/index.
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Force? Newton's 3rd Law

A force is an interaction Forces come in "pairs"
between two objects.

An interaction pair is two
forces that are in opposite
directions and have equal
magnitude.
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Newton's 3rd Law Simple Formula
For every force that acts on an o“‘
object, there is a reaction force k(ﬂ\/ A ks on &

acting on a different object that
is equal in magnitude and opposite

in direction. w

ACTION = -REACTION ’B Ok A
(15 JN

The Horge and The Carriage

Horse and Carriage

A 500 kg horse pulls a 300 kg carriage with an
accelerationof 1.10 m/s?.. What is the net force,
ed by the horse on the carriage?
2on the carriage ¢

Free-Body Diagram

F“ ® F3. 1]
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Horse and Carriage Horse and Carriage
What force does the carriage exert on the horse? What is the net force acting on the horse?
= M 0, = (Sooka)l.16")
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Canoe Ride

o %F.l."
Canoe Ride }F S e
3 Q \
Two groups of canoeists meet in the i g \
middle of a lake. After a brief visit, a /i MQ@‘J!/
person in canoe 1 pushes on canoe 2 with ! :
a force of 46 N to separate the canoes. If 0 =)
the mass of canoe 1 and its occupants is FM 2 F {I °F
m,=150 kg, and the mass of canoe 2 and oo 2 "i
its oclzcupgnts Iils m2=l2159 kg, find tl}lle Ma,= G . M4,z Uia
acceleration the push gives to eac D . -
canoe. OSD \‘h & =N (e, J{Q
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