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Introduction:  In this chapter we study the motion of a single particle in a straight line. The basic concept and mathematical  The 

The techniques we develop here remain fundamental to study the motion of a particle (or particles) in two or more dimension.

BASIC DEFINITIONS

Definition (Kinematics) In physics, the study of motion itself, without regard to its case, is called  kinematics
Definition (Translation motion) the motion of a single particle moving along a straight line is called translation motion

Definition (A particle)  A particle is an isolated point  of mass whose size, structure and internal motion are insignificant. 

Example  To astronomer describing Earth’s orbit, our plant is a particle, but for geologist it is a complex system with array of internal motion

Definition (Vector) A quantities that has both magnitude and direction are called a vectors, and represent in diagrams by arrows.
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Example  

( The blue arrow represent the vector whose magnitude is 40 meter and whose direction is to the right ( East)

( The red arrow represent the vector whose magnitude is 65meter per second and whose direction is to the Up ( North)
( The pink arrow represent the vector whose magnitude is 45mile and whose direction is to (North-West)

Definition (Scalare) Quantities that have magnitude but not direction are called scalar quantities 

Example  The distance between your house and a library.  The  mass of any object. 

Definition (Component) We define a Component of vector as a projection of the vector on to a given axis.

Example Finding the x and y components of a given vector V
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Definition (Displacement) The change in position of the particle, x2-x1=(x, is called the Displacement.
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Let Xf  and  Xi are the final and initial position of the object  respectively.  Then the displacement  of the object is given by
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(1.1)

Example 1:  Suppose you drive 15 minutes to a pizza place stand 10 miles  away, grape your pizza, and return home in another 15 minute. Calculate the total distance you traveled, and what is your displacement.  

Solution:  The total distance is 10miles+10miles=20miles. The final position  Xf the same initial position Xi. Therefore, from equation (1.1) it follows that the displacement (( = 0

Example 2:  A person walks 1km east and 250 meter west calculate the total distance traveled and his displacement.

The total distance = 250+1000m= 1250m.

We can calculate the displacement as follows
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((=1000-250=750  meter  east

Definition 
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2.2 AVERAGE VELOCITY

(
2.2 AVERAGE VELOCITY 

In describing motion, we went to know not only the displacement an object under go, but also how rapidly that displacement occurs. 

Definition (Average Velocity) The displacement divided by the time it takes to complete this displacement is called The average velocity.  The above definition can be written as: 

[image: image26.wmf]
To see more clearly the definitions of average velocity, let as consider  a car that is moving on the on the x-axis  shown in the figure 
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Using symbols, we can write the average velocity as 
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Example 1(Runners average velocity): The position of a motorcyclist as a function of is time is plotted as moving along the x-axis. During a 30 second time interval the cyclist position change from x1 =2km  to x2 =50m  as shown in the figure. Calculate the cyclist average velocity.
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2.3 THE INSTANTANEOUS VELOCITY 

To understand the concept of instantaneous velocity-the velocity at a given at any given instant, we consider first motion at constant velocity as shown in the figure  























                                                        

In case one the average velocity is given by 
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In case two the average velocity is given by 
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Definition (Instantaneous velocity) The average velocity obtained over a short and a short interval of time is called the instantaneous velocity, and the magnitude of the instantaneous velocity is called instantaneous speed.

We will soon see how we calculate the instantaneous velocity mathematically given a displacement as a function of time. To do so we consider the following figure.

 

From the above figure  it follows that he average velocity at of the particle during the interval (t1 is 
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and the average velocity at of the particle during the interval (t2 is 
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As (t become smaller and approach to zero in limit , the average velocity approach to the velocity of the particle at appoint P. This velocity is called instantaneous velocity of the particle at a point P. We can say this by writing 
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In  elementary calculus  we learned that 
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is called the derivative of x respect to t( symbol dx/dt). So the instantaneous velocity is given by







The slope of the secant line joining 2 points on x vs t graph equals the average velocity
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Slope of tangent line mtan to x vs t to curve equals instantaneous velocity
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Example (climbing man instantaneous velocity): the position of   a stone droop from rest from a cliff is given by 
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.  Where x is in m and t is in s.  what is the instantaneous velocity at time 

t=3s?






2.4 ACCELERATION 
In section 2.3 we defined velocity as the rate of change of position. Similarly we define acceleration as rate of change of velocity. 

Definition (Average Acceleration): The average acceleration over a time interval (t is given by 

                                                      

Where  

(v is change of velocity  and  (t is time elapsed 

Just we defined instantaneous velocity through a limiting process we define instantaneous acceleration.

Definition (Instantaneous Acceleration): The instantaneous acceleration a defined as

                                                      

Here  (v represents the very small change in a velocity during the very short time. 

Based on the definition the unit of acceleration must be (unit of velocity) per(unit of time), and it can be 

[a]=[m/s2],  [km/h2],  [ft/s2]  or [mi/h2], etc

Example (Average Acceleration): A car accelerating along a straight road from rest to 75km/h in 5s.  What is the magnitude of the average acceleration?

The car start from rest so v1=0. The final velocity v2=75km/h

So the average acceleration is given by 
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The Physical Meaning of Average Acceleration
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Chapter 2


                               Kinematics in One Dimension
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Chapter Objectives


The Motion is the fundamental argument that apply in all branch of Physics: the atoms are in movement, in all forms of the materials; the motion of the electron produce electrical current; the plants are moving around the sun; also the galaxy are moving in the space.


The Kinematics studies the motion of objects, independently from the source that produce the motion.





After completing this section you should be able to explain and analyze: 





(  The definition and properties of rectilinear uniform motion





( The definitions of the average speed, the average velocity and instantaneous velocity





(The relationship between the average velocity and instantaneous velocity





(  The definitions of the average acceleration and instantaneous acceleration





( The motion of uniformly accelerated objects


 (The motion of freely falling objects
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The x component of the vector Vx





The y component of the vector, Vy





The original vector V





( We need to distinguish between the distance actually traveled and the over all change in position, i.e, displacement





(The Displacement is a vector quantity while the distance is a scalar quantity 
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