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 𝐴���⃑ = 𝑂𝐴�����⃑ = 𝑎𝑖 + 𝑏𝑗              𝑉𝑒𝑐𝑡𝑜𝑟                     

 �𝐴� = √𝑎2 + 𝑏2                  𝐿𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑉𝑒𝑐𝑡𝑜𝑟 

 𝛼 + 𝛽 =
𝜋
2

 

𝐶𝑜𝑠𝛼 = 𝑠𝑖𝑛𝛽 
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𝑠𝑖𝑛𝛼 = 𝐶𝑜𝑠𝛽 

𝑖, 𝑗  𝑎𝑟𝑒 𝑡ℎ𝑒 𝑓𝑢𝑛𝑑𝑎𝑚𝑒𝑛𝑡𝑎𝑙 𝑢𝑛𝑖𝑡 𝑣𝑒𝑐𝑡𝑜𝑟 

𝑈𝑛𝑖𝑡 𝑉𝑒𝑐𝑡𝑜𝑟 = 𝑈��⃑ =
𝐴
�𝐴�

=
𝑎𝑖 + 𝑏𝑗
√𝑎2 + 𝑏2

 

𝑁𝑜𝑡𝑒: �𝑈��⃑ � = 1                  𝑈𝑛𝑖𝑡 𝑉𝑒𝑐𝑡𝑜𝑟 

∴  𝑈��⃑ = 𝑐𝑜𝑠𝛼 𝑖 + 𝑠𝑖𝑛𝛽 𝑗     𝑂𝑅     𝑈��⃑ = 𝑐𝑜𝑠𝛼 𝛽 + 𝑠𝑖𝑛𝛼 𝑗   

𝑊ℎ𝑒𝑟𝑒,     cos 𝛼 =
𝑎
�𝐴�

    &   𝑠𝑖𝑛𝛼 =
𝑏
�𝐴�

 

 
 
 
 

1- Vector Addition:                                    

 Let     𝑣⃑ = 𝑎1𝑖 + 𝑏1𝑗 
and     u�⃑ = 𝑎2𝑖 + 𝑏2𝑗 

𝑇ℎ𝑒𝑛, 

𝑣⃑ + 𝑢�⃑ = (𝑎1 + 𝑎2)𝑖 + (𝑏1 + 𝑏2)𝑗 

 

2- Vector Subtraction:                                                                                            

Let     𝑣⃑ = 𝑎1𝑖 + 𝑏1𝑗 

and    u�⃑ = 𝑎2𝑖 + 𝑏2𝑗 

𝑇ℎ𝑒𝑛, 

𝑣⃑ + 𝑢�⃑ = (𝑎1 − 𝑎2)𝑖 + (𝑏1 − 𝑏2)𝑗 

 

 

Vector Algebra Operation 
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3- Vector Length: 

Let     𝑣⃑ = 𝑎 𝑖 + 𝑏 𝑗 
 
∴  |𝑣⃑| = �𝑎2 + 𝑏2 

 
Examples: 
1-   𝑳𝒆𝒕  𝒗��⃑ = 𝟖𝒊 − 𝒋    𝒂𝒏𝒅  𝒖��⃑ = 𝟑𝒊 + 𝟓𝒋  , 𝒇𝒊𝒏𝒅: 

𝒗��⃑ + 𝒖��⃑   ,    𝒗��⃑ − 𝒖��⃑   , |𝒗��⃑ | , |𝒖��⃑ | , 𝒖𝒏𝒊𝒕 𝒗𝒆𝒄𝒕𝒐𝒓 𝒐𝒇  (𝒗��⃑ )& 𝒖𝒏𝒊𝒕 𝒗𝒆𝒄𝒕𝒐𝒓 𝒐𝒇 (𝒖��⃑ ). 

𝑺𝒐𝒍.: 

 𝒗��⃑ + 𝒖��⃑ = (𝟖 + 𝟑)𝒊 + (−𝟏 + 𝟓)𝒋 = 𝟏𝟏𝒊 + 𝟒𝒋 

𝒗��⃑ − 𝒖��⃑ = (𝟖 − 𝟑)𝒊 + (−𝟏 − 𝟓)𝒋 = 𝟓𝒊 − 𝟔𝒋 

|𝒗��⃑ | = �𝒂𝟐 + 𝒃𝟐 = �𝟖𝟐 + (−𝟏)𝟐 = √𝟔𝟓 

|𝒖��⃑ | = �𝟑𝟐 + 𝟓𝟐 = √𝟑𝟒 

𝒖𝒏𝒊𝒕 𝒗𝒆𝒄𝒕𝒐𝒓   𝒗��⃑ =
𝒗��⃑

|𝒗��⃑ | =
𝟖𝒊 − 𝒋
√𝟔𝟓

=
𝟖

√𝟔𝟓
𝒊 −

𝟏
√𝟔𝟓

𝒋 

𝒖𝒏𝒊𝒕 𝒗𝒆𝒄𝒕𝒐𝒓   𝒖��⃑ =
𝒖��⃑

|𝒖��⃑ | =
𝟑𝒊 + 𝟓𝒋
√𝟑𝟒

=
𝟑

√𝟑𝟒
𝒊 +

𝟓
√𝟑𝟒

𝒋 

 

 

a) 𝒄𝒗��⃑ = 𝒄𝒂𝒊 + 𝒄𝒃𝒋 

b) 𝒗 = 𝒖��⃑          𝒊𝒇  𝒂𝟏 = 𝒂𝟐 &  𝒃𝟏 = 𝒃𝟐 

c) 𝒗 = 𝟎         𝒊𝒇 𝒂 = 𝟎  &  𝒃 = 𝟎 

 


