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2.2 Vector/cross product 

 

Properties of cross product 

1. U× 𝑽 = −𝑽 × 𝑼 

2. U× (𝑽 + 𝑾) = 𝑼 × 𝑽 + 𝑼 × 𝑾 

3.  0× 𝑼 = 𝟎 
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Area of plane=|𝑈 × 𝑉| 

Example 1: Find U× 𝑽. 𝑰𝑭 𝑼 = 𝒊 + 𝒋 + 𝒌  . 𝑽 = −𝟐𝒊 +

𝟐𝒋 + 𝒌 and find area of plane.  

Solution // 

 U× 𝑽 =

[
𝒊 𝒋 𝒌
𝟏 𝟏 𝟏

−𝟐 𝟐 𝟏

] 

 

= 𝒊 [
𝟏 𝟏
𝟐 𝟏

] − 𝐣 [
𝟏 𝟏

−𝟐 𝟏
] + 𝒌 [

𝟏 𝟏
−𝟐 𝟐

] = −𝒊 − 𝟑𝒋 + 𝟒𝒌 

Area of plane=|𝑼 × 𝑽| 

 =√𝟐𝟔=√(−𝟏)𝟐 + (−𝟑)𝟐 + (𝟒)𝟐 
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Example 2: Find unit vector perpendicular to the plane 

. 𝑷(𝟏. −𝟏. 𝟐). 𝑸(𝟐. 𝟎. −𝟏). 𝑹(𝟎. 𝟐. 𝟏)𝒂𝒏𝒅 𝒇𝒊𝒏𝒅 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒑𝒍𝒂𝒏𝒆. 

Solution // 

PQ= (2-1)i+(0-(-1)j+(-1-2)k=i+j-3k 

PR= (0-1)i+(2-(-1)j+(1-2)k=-i+3j-k 

PQ× 𝑷𝑹 = [
𝒊 𝒋 𝒌
𝟏 𝟏 −𝟑

−𝟏 𝟑 −𝟏

] 

   

𝑷𝑸 × 𝑷𝑹 = 𝒊 [
𝟏 −𝟑
𝟑 −𝟏

] − 𝐣 [
𝟏 −𝟑

−𝟏 −𝟏
] + 𝒌 [

𝟏 𝟏
−𝟏 𝟑

]

= 𝟖𝒊 + 𝟒𝒋 + 𝟒𝒌 

|𝑷𝑸 × 𝑷𝑹| = √(𝟖)𝟐 + (𝟒)𝟐 + 𝟒)𝟐 = √𝟗𝟔 

  

Unit vector=
𝑷𝑸×𝑷𝑹

|𝑷𝑸×𝑷𝑹|
=

𝟖𝒊+𝟒𝒋+𝟒𝒌

√𝟗𝟔
 

Area of plane=|𝑷𝑸 × 𝑷𝑹| = √𝟗𝟔 
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Exercise: Find unit vector perpendicular to the plane 

. 𝑃(1.1.1). 𝑄(2.1.3). 𝑅(0.2.1)𝑎𝑛𝑑 𝑓𝑖𝑛𝑑 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑝𝑙𝑎𝑛𝑒                


