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3.3 Dot product 

The dot product of two vectors P and Q ( in figure below) is defined as the product 

of their magnitudes times the cosine of the angle between them. 

 

     P  .  Q   =  𝑃   . 𝑄  cos 𝜃 
 
 P  .  Q      =    Q    .   P 
 

𝜽   is the smaller angle  from the first vector to  

the  second  vector . 𝟎 ≤  𝜽 ≤ 𝟏𝟖𝟎  

 

 

 
Note:- 

 

i . i   = 1 

j . j   = 1 

k . k = 1 

P 

Q 

𝜃 

 

i . j    = 0 

j . k   = 0 

i . k   = 0 

 

A .  𝑩 + 𝑪  = A . B  +  A . C 

 

A . B  = (𝑨𝒙𝒊 + 𝑨𝒚𝒋 + 𝑨𝒛𝒌 ) (𝑩𝒙𝒊 + 𝑩𝒚𝒋 + 𝑩𝒛𝒌 ) 

 

A . B   = 𝑨𝒙𝑩𝒙  +  𝑨𝒚𝐵𝑦  +  𝑨𝒛𝑩𝒛  
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Let  𝑭𝑨𝑩  a force and CD is a line. The projection or (component) force 𝐹𝐴𝐵  on 

line CD 

Projection (component) of force on line 

To find the angle between fore  𝐅𝐀𝐁 and line CD 

Proj. 𝑭𝑨𝑩 =  𝑭𝑨𝑩 . 𝒏𝑪𝑫  

Proj. 𝑭𝑨𝑩 =  𝑭𝑨𝑩 . 𝒏𝑪𝑫  . 𝒄𝒐𝒔𝜷 

C 

𝑭 
B 

A 

D 
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EX:- find the projection of force 2 KN on the line  CD 

Proj 𝐹𝐴𝐵  on CD = 𝐹𝐴𝐵  . 𝑛𝐶𝐷 

  

𝐹𝐴𝐵  = 𝐹𝐴𝐵  . 𝑛𝐴𝐵   

 

𝐹𝐴𝐵   = 2. (
0.4𝑖 + 0.2𝑗 + 0.2𝑘

(0.4)2+(0.2)2+(0.2)2
) =  2.  (0.816i  +  0.408j + 0.408k) 

 

 𝑛𝐶𝐷 = 
0.4𝑖 − 0.2𝑘

(0.4)2+(0.2)2
 =   0.895i − 0.447k 

 

Proj 𝐹𝐴𝐵  on CD = 𝐹𝐴𝐵  . 𝑛𝐶𝐷  

(1.632i  +  0.816j + 0.816k)(0.895i − 0.447k) = 1.632 * 0.895  + 0.816*(−0.447)  

= 1.0958 kn. 

 

 

    

Solution:_ 

A (0, 0.2, 0),       B (0.4, 0.4, 0.2) 

C (0, 0, 0.2),       D (0.4, 0, 0) 

𝐹  = 2 kn 

0.4 m 

C 
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The product of multiplication of a vector 

 𝑨   * 𝑩  = 𝑪    

1) The magnitude of 𝐴 ∗ 𝐵  = 𝐶  is equal to   𝐴  . 𝐵  sin 𝜃(𝐴,𝐵) ,  

𝜽 :-  is smaller angler from the first vector to the second vector 𝟎 ≤  𝜽 ≤ 𝟏𝟖𝟎  

 

 

 

 

 

 

2) The direction of the cross product (i.e. vector c) is particular to the plan formed 

by A and B. 

 

3) The  sense of the direction is according right hand. 

 

4) 𝑨 + 𝑩 ∗ 𝑪 = 𝑨 * 𝑪 + 𝑩 * 𝑪 

 

3.4 Cross Product of two vectors:- 

𝐵 

𝜃 
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5)  𝒊  ∗ 𝒊    = 0 

𝒋   * 𝒋   = 0 

𝒌  * 𝒌  = 0 

𝑨  * 𝑩 = 
+𝒊 −𝒋 +𝒌
𝑨𝒙 𝑨𝒚 𝑨𝒛

𝑩𝒙 𝑩𝒚 𝑩𝒛

 =  

 

𝑨𝒙𝑩𝒛 − 𝑨𝒛𝑩𝒚  𝒊  - 𝑨𝒙𝑩𝒛 − 𝑨𝒛𝑩𝒙  𝒋 + 𝑨𝒙𝑩𝒚 − 𝑨𝒚𝑩𝒙  𝒌   

𝒊  ∗ 𝒋    = 𝒌                             𝒋  ∗ 𝒊    =     −𝒌     

𝒋   * 𝒌   = 𝒊         𝒐𝒓                    𝒌   ∗ 𝒋   =    −𝒊   

𝒌  * 𝒊   = 𝒋                              𝒊  * 𝒌   =      −𝒋 

𝑨  * 𝑩  = 𝑨𝒙𝒊 + 𝑨𝒚𝒋 + 𝑨𝒛𝒌  * 𝑩𝒙𝒊 + 𝑩𝒚𝒋 + 𝑩𝒛𝒌    6)  
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Moment’s in (3D)systems 

 

A) Moment about point. 

1. M = F * d (is the magnitude) 

2. Direction is     to the plane formed  by the force 𝐹 and the point 0 (right 

hand rule). 

3. The point 0 is the point of action of the moment. 

F 

M0 

90 
d 0 
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𝑀0 = 𝑟   ∗ 𝐹𝐴𝐵 

 
𝑟   :- arm of force 

𝑟    = 𝑂𝐴 𝑐𝑜𝑜𝑟𝑑𝑖𝑛𝑎𝑡𝑒 𝐴 − 𝑐𝑜𝑜𝑟𝑑𝑖𝑛𝑎𝑡𝑒 𝑜   𝑜𝑟 

(𝑐𝑜𝑜𝑟𝑑𝑖𝑛𝑎𝑡𝑒 𝐵 − 𝑐𝑜𝑜𝑟𝑑𝑖𝑛𝑎𝑡𝑒 𝑜 𝑟    = 𝑂𝐵 ( 

 

F = Fxi + Fyj + Fzk 
r =  (Fxi + Fyj + Fzk) 

 

𝑀0= 𝑟   ∗ 𝐹  
 

𝑀0= 

𝒊 𝒋 𝒌
𝒓𝒙 𝒓𝒚 𝒓𝒛

𝒇𝒙 𝒇𝒚 𝒇𝒛

 

    

      = 𝒓𝒚𝒇𝒛 − 𝒓𝒛𝒇𝒚  𝒊  - 𝒓𝒙𝒇𝒛 − 𝒓𝒛𝒇𝒙  𝒋 + 𝒓𝒙𝒇𝒚 − 𝒓𝒚𝒇𝒙  𝒌    

 
 
  

x 

y 

z 

𝐹  

𝐵 

𝐴 

𝑟 𝑜𝐵 

𝑟 𝑜𝐴 
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EX:- the tension in the cable AB is 10Kn, find the moment of the 

 tension a bout point (0) 

z 

x 

y 

15 m 

12 m 
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EX:- Find the moment of the force (400 N) about point (o) 

x 

y 

R= ? 

F= 400N 

200 mm 


