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Mechanics  

Kinematics dynamics statics 
Motion it self Newton laws 

One dimensional 
 motion Two dimensional 

 motion 

three dimensional 
 motion 



To locate an object means to find it’s position relative to reference point  
origin ( or zero point ) of an axis . 

0 origin 

Positive 
direction 

Negative 
direction 



X= 3m  

X= -2m  

•Position: x 
•Unit: m. 



If the particle move from the position X1 to the position X2  
X1  X2  

Displacement : x= x2-x1 

• Unit: m. 
•It is a vector quantity: has magnitude and direction. 
• Direction: if x is positive  moving to the right 
                      if x is negative  moving to the left 
                              Distance : d 

It is a scalar quantity: has no direction. 

X=(-2)-(2)=-4m 

 x = 4m to the left 



What is the difference between  
displacement and distance? 

if a particle moves from x =0 m to x= 200m and then back to x=100m  

d= 200+100=300 m Δx= 100 – 0 =100 m 

x =0 x= 200m  

x=100m 



The ratio of displacement  that occurs during a particular time 
 interval to that interval. 

 Unit of is m/s. 



 

The ratio of total distance  that occurs during a particular time 
 interval to that interval 

 Unit of is m/s 











Velocity at any instant. 

Unit is m/s  
It is a vector quantity  



Motion 

x x vvavg , ????



Average Acceleration Instantaneous Acceleration 

When an object’s velocity changes( magnitude, or direction),We say 
the particle undergoes an acceleration. 

50m/s 100m/s 
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• is the ratio of a change in velocity to the time 
Interval in which the change occurs. 
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•  2m/s :Unit

• It is a vector quantity. 
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2m/s :Unit

 It is a vector quantity. 

dt

dv
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To the right 

upward 

Velocity increases 

a +ve 

Velocity decrease 

a -ve 

Velocity increase 

a -ve 

Velocity decreases 

a +ve 

downward 

To the left 



sample problem (2-4) 



 Constant acceleration does not mean the velocity is constant, it 
means  the velocity changes with constant rate. 

 Constant acceleration does not mean a=0. If a=0  v is constant. 



0x   Initial position 

x   final position 

0v   Initial velocity 

v   final velocity 

t   time 

a   Constant acceleration 
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Missing  
Quantity 
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 when the object starts from rest 00 v

 when the object stops  0v

problem. in the mentioned else something unless00 x  
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 Free fall is the motion of an object under influence of  
Gravity and ignoring any other effects such as air resistance. 
 
 All objects in free fall accelerate downward at the same  
rate and is independent of the object’s mass, density or 
shape. 
 
 This acceleration is called the free-fall acceleration. 
 
  downwardsmg 2/8.9



• The motion along y axis 
•  

yx
ga 
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• When substituting for g in the equations 
 g = 9.8m/s. 
• when the object is moving up (ascent). 
•When the object is moving down (descent) 

ve isv

ve isx

g-

ve isv

ve isx
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Max height 

0v

g-
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