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Introduction

Kinematics:

Describes motion while ignoring the external agents 
that might have caused or modified the motion. 

For now, will consider motion in one dimension 

Along a straight line. 

Motion represents a continuous change in the 

position of an object.
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Introduction

Types of Motion 

Translational :An example is a car traveling on a 
highway. 

Rotational: An example is the Earth’s spin on its 
axis. 

Vibrational: An example is the back-and-forth 
movement of a pendulum. 
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2.1 Position, Velocity, and Speed

 A particle’s 

position x is the 

location of the 

particle with 

respect to the 

origin of a 

coordinate 

system .

Position



 Position-Time Graph : The position-time graph shows the motion 
of the particle (car). The smooth curve is a guess as to what 
happened between the data points. 
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Displacement vs. Distance







The average speed of particle is a scalar quantity 





The slope of a graph of physical data
represents the ratio of change in the quantity
represented on the vertical axis to the change
in the quantity represented by the horizontal
axis.

2.2 Instantaneous Velocity and Speed



The instantaneous speed is the magnitude of the 

instantaneous velocity. 

The instantaneous speed has no direction

associated with it and hence carries no algebraic sign. 

we use the word velocity to designate instantaneous 

velocity. When it is average velocity we are interested in, 

we shall always use the adjective average.

Instantaneous Speed







2.3 Acceleration





 Instantaneous acceleration

The slope of the velocity-time graph is the acceleration. The 

green line represents the instantaneous acceleration. The 

blue line is the average acceleration. 



2.3 Acceleration 

19



2.3 Acceleration 
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Acceleration and Velocity, Directions



2.5 One-Dimensional Motion with Constant 
Acceleration 
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Exercise 1

A truck covers 40.0 m in 8.50 s while smoothly slowing down to 

a final speed of 2.80 m/s. (a) Find its original speed. (b) Find its 

acceleration.



2.6 Freely Falling Objects
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Free fall equations







Example :John throws the ball straight upward and after 1 second it reaches its 

maximum height then it does free fall motion which takes 2 seconds. Calculate the 

maximum height and velocity of the ball before it crashes the ground. (g=10m/s²(


