
 Mr:Yousri El-Nagar  21 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Follow me on my facebook page 

Mr.yousri abdelgaber 

 Whatsapp:01142944654 

 

 

 

 



 Mr:Yousri El-Nagar  22 

 

A C 

B 

 

 

Vector Scalar 

It is a physical quantity known by 

its magnitude and direction. 

Such as; displacement, 
velocity, acceleration and 

force 

It is a physical quantity known by 

its magnitude only 

Such as;length, mass, time 
temperature and energy 

distance 
 

1- The difference between the distance and displacement  
Distance:   
   - It is the length of actual path the body moved in it. 

The distance is scalar quantity  

When the amount of distance coupled with the direction of the movement 

called in this case displacement. 

    
Displacement:  
It is the straight distance in a certain direction from the start point to the end 

point. 

   Displacement:  it is a vector quantity  

 

For example 
1-A car moved in curved line as shown from A to B.  

Solution: 

1) Distance = the length of the curved line. 

2) Displacement = the length of the straight line A B. 

 

2- a)When a body starts motion from point (A) to point (B) then to point (C) 
 
 

The displacement = AC 

The distance = CBBA   

 

                 b)When the body return to point (A) 

The distance = ACCBBA    But the displacement = Zero. 

 

     c)When the body travels from A to B only, distance = displacement=AB 
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Example(1): 

     A person travel in rectangular path ABCD from A to B of 50m then to C 

of 30m then to D of 50m. What are the distance traveled and the 

displacement and if he return to A again what is the distance and 

displacement? 

Solution: 

1) Distance = 50 + 30 + 50 = 130 m 
Displacement = AD = 30 m. 

2) Distance = 50 + 30 + 50 + 30 = 160 m 

Displacement = 0 
 

 

Example(2): 
 

A runner moves a displacement (50m) west, then move in the opposite 

direction displacement (30m) east, calculate the distance and displacement 

made by a runner 

Solution: 

Distance = 50+30=80 m  

Displacement covered (d) = +50 – 30 = +20 m 

The result shows that the body had displacement = (20m) in the west 

direction. 

Where we consider that displacement of the West is positive and a 

negative to the East  

If the result is negative what does it mean.the body crosses the 

stating piont. 

 

Example(3): 

A body moves from point (A) until it reached the point (B), covered a distance 

150 m and then returned the same way a distance of 50m until it reached the 

point (C), calculate the distance and displacement covered.  

  Solution: 
S = 150 + 50 = 200 m  

d =+ 150 – 50 = + 100 m (the direction of motion from A to B)  

It has been considered that the displacement in the direction of A to B is 

positive and from B to C is negative  

A 
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→ 

→ 

→ 

Example(4): 

A body moves from point (A), covered a distance 12m until it reached the 
point (B) and then move in the direction perpendicular to the first track 
distance 5m until it reached the point (C), calculate the distance and 

displcement → 

Solution: 

→S = 12 + 5 = 17 m   

 

d  ( Ac) =√ (AB)2 + (BC)2 = √144+25 = √169 = 13 m (the direction 

of motion from A to C)  

***********************      

 

 Vector representation:  
 

Vector is represented with directed line segment its length proportion with the 

value of the vector and the direction of the line segment represents the 

direction of vector.  

Vector is symbolized with dark or normal character and above it a small arrow   

 

 
 

 

 
                                  A= - B            A=B 
 

 Vector algebra basics:  
1- When two vectors be equal:  

If the two are same in the amount and had the same direction (even if different 

starting point each)  

2-When two vectors be equal numerically only 

Vector  A  =  B , but in opposite direction. 
 

Note that: 

If we multiply the vector – B by (-1) became equal to the vector  A 

magnitude and direction  
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*Vectors resultant (outcome)    

1ST CASE: 

-When two or more forces affect the body in same directions   

calculated by adding them.  

2ND CASE: 

-When two or more forces affect the body in opposite direction, 

calculated by subtracting 

3RD CASE: 

-when two vectors between them an angle ,Vectors resultant are : 
 

 

 

 

Firstly(by drawing): 

1- Draw a triangle as shown in Figure  

2- Draw a parallelogram where A and B are two adjacent sides  

the diameter represent the resultant .  

Secondly(mathematically) 

one in the direction of the X axis and the other in the direction of the Y 

axis or the angle between them=90 

 The application of the Pythagorean Theorem can find a numerical value for the 

resultant (outcome force) (F) as follows  

Fresultant =
22

YX FF   

 The angle between the direction of the 

resultant and x axis determined by 

tan θ =
X

Y

F

F
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Note that 
1-the resultant of two vectors equal zero when they equal and in 

opposite direction 

2-the difference between two vectors equal zero when they are qual 

and in same direction. 

3-The resultant has the maximum value when vector are in same 

direction and has the minimum value when they are in opposite 

direction 

 

Example(1) 

Find the resultant of two forces, one in the direction of the X axis is = 4N, 

and the other in the direction of the Y axis is = 3N.  

Solution:  
Because the two forces are perpendicular to each other.  

F= NFF YX 525916
22   

tan θ =
X

Y

F

F
= 3/4      

θ = 36.87° 
Example (2) 

two equal normal forces of 80N find the resultant force and the angle with 

X axis. 

Solution:  

F= NFF YX 56.5632008080 2222   

 

tan θ =
X

Y

F

F
= 80/80 =1      

θ = 45° 
Example(3) 
Two perpendicular forces of 8N and 6N, calculate the resultant force. 

Solution:  

F= NFF YX 1010068 2222   
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 Vector analysis 
  

It is the way to express vector by two component on x-axis and the other 

on y-axis .It is the reverse process of adding vectors  

For example  

a vector (force) in the direction makes angle θ ( with 

the horizontal), The vector (force) can be analyzed 

into two perpendicular component (forces) on (X, Y) 

axis 

Fx = F cos θ                 Fy = F sinθ         

 
Note that 
1-the component on x-axis equal zero when the vector along y-axis 

or makes angle 90with x-axis      Fx = F cos 90 = 0   

2-the component on y-axis equal zero when the vector along x axis 

or makes angle 0 with x axis. 

when the vector  axis-component on ythe  equalaxis -component on xhe T-3

 axis-makes angle 45 with x 

 
Example (1) 

Two equal forces , the resultant force = 20N and makes angle 45 with Xaxis 
find the value of the two forces . 

Solution:  

Fx = F cos θ                               Fy = F sinθ         

Fx=20cos45o=14.14N               FY=20sin45=14.14N 

 

Example(2) 

if  the resultant of two forces makes angle of 40o with X axis find FX when 

FY=21N. 

Solution:  

Fy = F sinθ              21 = F sin40                      F=32.67N 

Fx = F cos θ            FX =32.67cos40=25N 

tan θ =
X

Y

F

F
=          tan40=21/fx                   fx=25N 
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 Vectors product (multiply)  

There are different forms to vectors products  

1- Scalar (dot) product:  

The result of scalar product between two vectors  A , B 

 

                                    A . B  = AB cos θ 
 

 

2- Vector(cross)  product:  

The result of vector product between two vectors A , B  

 

C = A  ٨  B =A.B.sin θ n 

Where (n )  is the unit vectors in the perpendicular direction level which 

include two vectors  A. B   

 

To determine the direction of the result of the vector product  Right hand rule is 

used. 

By moving the fingers of the right hand of the first vector towards the 

second vector across the small angle between them, Shall be thumb 

points for the result of vector product.  

Note that: In the case of vector product  

(θ) located between   A.B 

 

A  ٨  B ≠ B ٨   A        
  

 

Note that 
1-the scalar product equal zero when the angle between the two 

vectors = 0 or they are in same line in same direction. 

2-the vector product equal zero when the angle between the two 

vectors = 90 or they are perpendicular. 

3-The scalar product  and the vector product to be equal  
 when the vectors makes angle 45 .   
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Example(1) 

two vectors of 16N and 12N between them angle 30o calculate  

a. the scalar product                          b. the vector product. 

A . B  = AB cos θ=16X12XCOS30=166.27 

C = A  ٨  B sin θ n=16X12XSIN30=96n 

 

 

Example(2) 

Two forces of 60N and 120N in opposite direction find  

a. the scalar product                          b. the vector product. 

A . B  = AB cos θ=60X120XCOS180=7200 

C = A  ٨  B=A.B sin θ n=60X120XSIN180=0 

 

 
 
 
 
 
 
 
 
 
 

 

 

 

 

 


