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What did we cover last week?




Force as a vector quantity characterizing
interactions between bodies

pull ¢ Force
#A - e quantitative measure of interaction between
Y . two bodies (unit: 1 newton = 1N)
C,ﬂb P, é\ e vector quantity with magnitude and direction

Principle of superposition

The total (net) force acting on a body is
the vector sum of all the forces acting on

the body:
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FL+F,+F+-=>F

R=R,i+R,j+Rk
Expressing net force by components:
Pressing ycomp R,=Y'F,andR =Y F andR =3'F,




Newton’s First Law:
objects in equilibrium

“When the vector sum of all forces acting on a body (the net force) is zero,
the body is in equilibrium and has zero acceleration. If the body is initially

with constant velocity.”
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Caution:
Newton’s 15t law is valid only in inertial (non-accelerating) frames of reference




Newton’s Second Law:
accelerating objects

“The acceleration of a body under the action of a given set of forces is directly
proportional to the vector sum of the forces (the net force) and inversely
proportional to the mass of the body.”

— resulting
acceleration

Y F=ma

Mass m > F,=ma,, Y F =ma,, ) F,=ma,

Caution:
Newton’s 2"9 law is valid only in inertial (non-accelerating) frames of reference




Mass and weight

The mass m of a body characterizes inertial properties of the body

The weight ﬂof a body is the gravitational force exerted on the body by earth
Q Mass m
— — —
W = mg g

Newton’s 2"9 law: weight = mass x acceleration due to gravity

The weight of a body depends on the location of the body
X
The mass of a body is location independent



Newton’s Third Law:
action and reaction pairs

“When two bodies interact, they exert forces on each other that at each instant
are equal in magnitude and opposite in direction. These forces are called action
and reaction forces. Each of these two forces acts on only one of the two bodies;
they never act on the same body.”
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Free-body diagrams

Free-body diagrams indicate magnitudes
and directions of all the forces applied to
the studied body by the various other
bodies that interact with it.
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What will we cover today?




Lesson plan

1. Using Newton’s first law: particles in equilibrium
2. Using Newton’s second law: dynamics of particles
3. Frictional forces

4. Dynamics of circular motion



