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1-Motion in aStraight Line :
VELOCITY – SPEED – ACCELERATION -the formulas 

for motion

2-Motion in aVertical Plane :
ACCELERATION OF GRAVITY 

3- Laws of Motion :
MASS – WEIGHT

4- STATIC AND KINETIC FRICTION 



Position, Distance, and Displacement

The distance is the total length of travel ( m ); 

Displacement is the change in position. 



VELOCITY :

The velocity of a body is a vector quantity that 

describes both how fast it is moving and the direction 

in which it

is headed. The magnitude of a velocity is sometimes 

called speed.





SOLVED PROBLEM (1) :



ACCELERATION :

Abody whose velocity is changing is accelerated.Abody

is accelerated when its velocity is increasing,decreasing,

or changing in direction.



the formulas for motion under 
constant acceleration :

• vf = vi + a t

• vavg = (vi + vf ) /2

• d = vit + ½ at2

• vf
2 = vi

2 + 2 a d

• a = ∆v/t

• v = d/t



SOLVED PROBLEM (2) :



ACCELERATION OF GRAVITY :

All bodies in free fall near the earth’s surface have the same 

downward acceleration of
g = 9.8 m/s2

SOLVED PROBLEM (3) :





NewtoN’s First  Law :

states that an object at rest will remain at rest and an object in 
motion will remain in motion with a constant velocity unless acted 
on by a net external force. 

* Can conclude that any isolated object is either at rest or 

moving at a constant velocity 

* The First Law also allows the definition of force as that 

which causes a change in the motion of an object.

* The tendency of an object to resist any attempt to 

change its velocity is called inertia.



* Mass is that property of an object that specifies how much 
resistance an object exhibits to changes in its velocity.
* Mass is a scalar quantity.      The SI unit of mass is kg.
Mass and weight are two different quantities.

* Weight is equal to the magnitude of the gravitational force exerted 
on the object. 
Weight will vary with location. 

mearth = 3 kg;    mmoon = 3 kg 

wearth = 30 N; wmoon ~ 6 N 



NewtoN’s secoNd Law :
states that the acceleration of an object is directly 
proportional to the net force acting on it and inversely 

proportional to its mass. .
F = ma

Net force = (mass)(acceleration)

the unit for force is the newton (N)



WEIGHT :

The weight of a body is the gravitational force with which the 

earth attracts the body.

w = mg

Weight = (mass)(acceleration of gravity)

NewtoN’s third Law :
The action force is equal in magnitude to 
the reaction force and opposite in 
direction. 



SOLVED PROBLEM (4) :

SOLVED PROBLEM (5) :

SOLVED PROBLEM (6) :



Frictional forces act to oppose relative motion between surfaces that are in contact.

F = Ff = μkN = μkmg



SOLVED PROBLEM (7) :






