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Definitions

1- The scalar quantities:
     Is the quantity which determine by a real number whose the value of this quantity as:    
                 The length, the temperature, the mass, the volume.

2- The vector quantity:

          Is the quantity which determine by a real number whose the value of this quantity and a direction as:

              the force , the displacement , the velocity , the acceleration.

Remember that:

1) The directed line segment:

    Is the line segment which has initial point and terminal point 

[image: image48.wmf]1

F

uuv


[image: image51.jpg]



         The initial point :A
         The terminal point :B
2) The two directed line segment are equivalent to each other if they have the same length and the same direction
[image: image49.wmf]R

uuv

in the opposite figure
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3) The position vector
        The directed line segment 
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 is called   

        The position vector of the point A

which denoted by 
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 = ( x , y ) where A = ( x , y ) 
 and can be written by
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4) 
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Definition:-

               The force is define as the effect of a natural body upon an other one 

Kind of forces:-
1) Tension force

2) Weight force 

3) The reaction force 

Properties of force:-

        The effect of the force depends on :-

1) The magnitude of the force

2) The direction of the force

3) The point of action ( line of action )

Units of the magnitude of the force :-

                         kg.wt, gm.wt            & Newton, Dyne 

    Note that:-

                     
Definition :- (the line of action)

       The line of action of the force is the line passes through the point of action parallel to the direction of the force .


Equilibrium of a body under action of two forces 
If a body equilibrium under the action of two forces Then 

1) the two forces are equal in magnitude 

2) the two forces are opposite in direction 

3) Their lines of action are on the same st. line. 


For examples          
                                                            


The tension on a string does not change in a magnitude



1st)  the resultant of two forces meeting at a point:-  

         Rule (parallelogram rule to add two forces)


F1 represented by  OA
F2 represented by  OB 

       Then 

            OC represent the resultant R 

algebraically

R2 = F12 + F22 + 2F1F2COS
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And make an angle of measure ө with 

        The 1st force where :-
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note THAT:-
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: The measure of the angle between the two forces.

Ө: the measure of the angle between the resultant and the first force.



1) Two forces 9, 12 Newton including an angle of measure 90 find their resultant.
2) Find the measure of the angle between the two forces 7, 5 Newton if the resultant is 10 Newton.

3) F, 5 are two forces , the angle between them is 90 and their resultant = 13 calculate f.

4) F, 8 are two forces including an angle of measure 60 and R= 13 Newton calculate F.
5) R = 
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 kg.wt if the measure of the angle between the resultant and one of them is 30 then find the two forces.
6) 
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 , 60 dyne, 
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= 150, find R, Ө?.
7) f1 , f2 are two forces their resultant is 
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 Newton when f1 ┴ f2 , R =
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 newton when the angle between the two forces become 60 find f1 , f2 ?.

8) Two forces one of them exceeds the other by 9 , their resultant is 21 gm.wt , their resultant ┴ the smallest one , find the two forces and the measure of the angle between them. 
remember that
Two forces f1 , f2  included an angle of measure 
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Then          
R2 = F12 + F22 + 2F1F2COS
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.
And          
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Where   Ө  is the angle between the resultant and f1 .

         


1) The two forces have same line of action

a) And the same direction             b) and opposite in direction

  R = f1 + f2 (max. value)            
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  And in the same direction.            In the direction of the 

                                                           Greatest force


2) The two forces are perpendicular

R2 = F12 + F22 , and
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Where Ө is the angle between R , F1

3) The two forces are equal

          f1 = f2 =F

         Then   R= 2F cos 
[image: image22.wmf]2

q

    and 
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The line of action of R bisects the angle between the two forces.

                   
1) Two forces F , 2
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 Kg.wt acting at a point and the measure of the angle between them is equal to 150 calculate F in the following cases :-
a) R = F

b) R =2
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c) R makes an angle of measure 60 with F.

d) R ┴ F

e) R bisects the angle between the two forces.

2) Three forces 5, 10,
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 Newton meeting at a point if the measure of the angle between the 1st, 2nd  forces is 60, calculate the max, min value of R.
3) Three forces 8, 8, F kg.wt meeting at a point an they are equilibrium, the measure of the angle between the 1st two forces is 120 find the angle between F and the 1st force.
4) Find the resultant of two forces 10, 9 Newton act at a point and the angle between them is 
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 , tan 
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5) two forces 15 acts towards the east, 18 makes an angle 30 west of north find their resultant.

From general secondary education certificate examinations

: Three forces of magnitude 8 , 8 , 12 Newton act at a particle  in direction parallel to the sides of an equilateral triangle and taken in the same cyclic order , find the magnitude and the direction of the resultant.
: Two forces of magnitude 15 , 8 kg.wt act at a particle , if the magnitude of their resultant is 13 kg.wt , find the measure of the angle between these two forces.

(2nd session): the measure of the angle between two forces of magnitude 3 , 
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 kg.wt acting at a particle is 45
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, find the magnitude and the direction of their resultant.

: The measure of the angle between two forces of magnitude 20 , 10 kg.wt acting at a particle is 120
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, find the magnitude and the direction of their resultant.

(2nd session): two forces of magnitude 10 , 10
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 Newton act at a particle , if the magnitude of their resultant is 10 Newton , find the measure of the angle between these two forces.

 Two forces of magnitude 4 , F Newton act at a particle and the measure of the angle between them is 120
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, if their resultant is perpendicular to the 1st force , find F
 Two forces of magnitude 4 , F Newton act at a particle if the magnitude of their resultant is 
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 Newton , find the measure of the angle between them.
 Two forces of magnitude 8 , F Newton are applied to a point and the angle between them measures 120
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, if the magnitude of their resultant is F
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Newton  , find F.
 Two forces of magnitude F , F
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 Newton act at a particle , if the magnitude of their resultant is equal to 2 F Newton , find the measure of the angle between the two forces.
 Two forces of magnitude 16 , F Newton are applied to a point and the angle between them measures 120
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, if their resultant is inclined by 30
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 to the force 16 , find the magnitude of the resultant of the two forces.
 Two forces of magnitude 2F and 4
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kg.wt act at a point and the angle between them is 135
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, if their resultant equals 2F kg.wt , find the value of F.

 Two forces of magnitudes 12 , 15 Newton are applied to a point and the tangent of the angle between them is 
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, find the resultant of the two forces and the measure of its angle of inclination on the 1st force.

The sum of the magnitudes of two forces is 4 Newton and the magnitude of their resultant is of 
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Newton when the angle between the two forces is of measure 60
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, find the magnitude of
A
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1 Newton = 105dyne





1 kg.wt = 103gm.wt
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the resultant of two forces isa single force has the same effect as the two forces 





If two forces meeting at a point are represented  in magnitude and direction by two sides of parallelogram meeting at this point , then their resultant is  represented in magnitude and direction by the  diagonal of this  parallelogram which meeting the two sides at the same point .
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   If we want to calculate the angle between the resultant


    and the second force then:                      
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