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1- 𝑖𝑓  𝑣1����⃑ × 𝑣2����⃑    
 
⇔  𝑣1����⃑   𝑃𝑎𝑟𝑎𝑙𝑙𝑒𝑙   𝑣2����⃑  

2- 𝑖𝑓   𝑉 = 𝐴 × 𝐵�⃑   𝑡ℎ𝑒𝑛   |𝑉| = 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙𝑜𝑔𝑟𝑎𝑚 .                                     
   Ex.: 𝑖𝑓   𝑣1����⃑ = 5𝑖 − 𝑗 + 𝑘  𝑎𝑛𝑑    𝑣2 = 𝑗 − 5𝑘  

   find  𝐶 ��⃑ = 𝑣1����⃑ × 𝑣2����⃑  

 

sol.   𝐶 ��⃑ = 𝑣1���⃑ × 𝑣2����⃑ = �
𝑖 −𝑗 𝑘
5 −1 1
0 1 −5

� = 𝑖[−1(−5) − 1(1)] − 𝑗[5(−5) − 0(−1)] +

𝑘[5(1) − 0(−1)] 
       𝐶 ��⃑ = 4𝑖 + 25𝑗+ 5𝑘 
 

 

a)  Scalar triple product 

𝐴 ∙ �𝐵�⃑ × 𝐶�    𝑠𝑐𝑎𝑙𝑎𝑟 𝑡𝑟𝑖𝑝𝑙𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 

 Let ,     𝐴 = 𝑎1𝑖 + 𝑏1𝑗 + 𝑐1𝑘 

             𝐵�⃑ = 𝑎2𝑖 + 𝑏2𝑗 + 𝑐2𝑘 

             𝐶 = 𝑎3𝑖 + 𝑏3𝑗 + 𝑐3𝑘 

 

𝐴 ∙ �𝐵�⃑ × 𝐶� = �
𝑎1 𝑏1 𝑐1
𝑎2 𝑏2 𝑐2
𝑎3 𝑏3 𝑐3

� 

𝐴 ∙ �𝐵�⃑ × 𝐶� = (𝐴����⃑ × 𝐵�⃑ ) ∙ 𝐶  

 

b) Vector triple product 

𝐴 × �𝐵�⃑ × 𝐶� = �𝐴 ∙ 𝐶�𝐵�⃑ − �𝐴 ∙ 𝐵�⃑ �𝐶 

  Triple Product      (الضرب الثلاثي) 
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Ex.:  Find a vector that is a normal to 𝐴 = 2𝑖 + 3𝑗 +  𝑘 and such that is 

lies in the plane determined by  𝐶 =  𝑖 − 𝑗 + 2𝑘 , 𝐵�⃑ = 2𝑖 − 4𝑗 − 𝑘  . 
sol. 

𝐿 = 𝑁 × 𝐴 

𝐿 = 𝐴 × �𝐶 × 𝐵�⃑ � 

𝐿 = �𝐴 ∙ 𝐶�𝐵�⃑ − �𝐴 ∙ 𝐵�⃑ �𝐶 

𝐿 = (2 − 3 + 2)(2𝑖 − 4𝑗 − 𝑘) − (4 − 12− 1)( 𝑖 − 𝑗 + 2𝑘) 
𝐿 = (2𝑖 − 4𝑗 − 𝑘) − 9( 𝑖 − 𝑗 + 2𝑘) 
𝐿 = 11𝑖 − 12𝑗 + 17𝑘 

 

 

 

𝑃𝑃𝑜�������⃑ = (𝑥 − 𝑥𝑜)𝑖 + (𝑦 − 𝑦𝑜)𝑗 + (𝑧 − 𝑧𝑜)𝑘 

  𝑖𝑓  𝑃𝑃𝑜�������⃑   𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝐿�⃑  

(𝑥 − 𝑥𝑜)𝑖 + (𝑦 − 𝑦𝑜)𝑗 + (𝑧 − 𝑧𝑜)𝑘 = 𝑡(𝑎𝑖 + 𝑏𝑗 + 𝑐𝑘) 

 

There are two forms of equation of line in space: 

1- Parametric Equation  

𝑥 = 𝑥𝑜 + 𝑎𝑡 

𝑦 = 𝑦𝑜 + 𝑏𝑡 

𝑧 = 𝑧𝑜 + 𝑐𝑡 

Where, 𝑥𝑜, 𝑦𝑜, 𝑧𝑜  is point on the line 

  Equation of line in space 
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And   x,y,z   is parametric of parallel vector 

2- Standard form (Cartesian form) 
𝑥−𝑥𝑜
𝑎

= 𝑦−𝑦𝑜
𝑏

= 𝑧−𝑧𝑜
𝑐

= 𝑡                        𝑎 ≠ 0, 𝑏 ≠ 0,   𝑐 ≠ 0 

 

Ex. Find the equation of the line that passes through A(2,1,4)  and   

B(3,2,7) 

Sol.     

 𝐴𝐵�����⃑ = 𝑖 + 𝑗 + 3𝑘 

𝑥𝑜 = 2,    𝑦𝑜 = 1,    𝑧𝑜 = 4  
𝑥−2
1

= 𝑦−1
1

= 𝑧−4
3

                         standard form 

 
𝑥 = 2 + 𝑡 

𝑦 = 1 + 𝑡                                               parametric form 

𝑥 = 4 + 3𝑡 

 

Note: to find equation of line in space we need : 

1- Point on the line 

2- Vector parallel to the line 

 

 

 

  Distance from a point to a line 
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There are to method to find the distance from a point to a line : 

 


