
Practice lesson № 4. Cartesian coordinate system space. The concept of the vector. The projection 

of a vector by axis. Expansion of the vector in the basis. The scalar and vector product. 
 

Home task:   [3] 1-3 page 153, 7-11 page 155, 22-25 page 157, 43-45 page 160, 72-73 page 163, 

89-90 page 165.  
  

Examples of solving problems 

 

 

1. Determine the length and direction cosines of the radius vector of  4,5,-3M  and the 

vector 
21

MM ; if    3,2,1M,4,2,3M 21   

Solution:   

а)   2592516r;3,5,4MOr 


 

;25

3
Cos;

25

5
Cos;

25

4
Cos   

б)   211164MM;1,4,2MM 2121    

;
21

1
Cos;

21

4
Cos;

21

2
Cos   

   3,5,2B;4,3,2A   points are given. Find the coordinates of the point that divides the segment AB in 

the ratio of  

3

1
 ; 

   
1

4

4
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3

1
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2
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1
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 75,3,5,3,1C
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4

35
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4
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1
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
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

  

 

2. Find a job generated by force  F


,  if its point of application, moving in a straight line, 

moving from a point 
1

M  to point a 
2

M , i.e. 
21

MMS  . The work is by the scalar 

product of the vector F


 by the vector  S


.       

Решение:  

SFA


  

   

 

 5,3,1M

59948337642A2,4,3M

3,7,4MMS3,6,2F

2

2
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


 

 



3. vectors:    1,1,1b;6,4,1a 


, are given. 

Find:  а) vector: b2a5


  

             б) module: a


   

             с) baCos


  

Solution:   

а)          28,18,32,2,230,20,51,1,121,4,65b2-a5 


 

б) ;5336161a 


 

в) ;
159
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161421

zyxzyx
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2

b

2

b

2

b

2
a

2
a

2
a
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












 

4. Find   baba


432  ; if  
3

42


 bab,a


; 

Solution:   

  

1561924481612
3

Cos421142

b12ba11a2b12ba8ab3a2b4ab3a2 2222
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


 

5. Prove that the vectors c,b,a


form a basis.  Find the coordinates of the vector d


 in this 

basis, i.е. cbad

 . There is condition for vectors c,b,a


  

0
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zyx
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

 

Let 

           

 

 
 

 1,3,4d

3,1,2c

1,4,3b

1,1,2a

















;           

Solution:   

0619162612
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  

If 

















132

34

423

cbad


 is equate to X, Y, Z vectors c,b,a


 is equate to  vectosr x, y, 

z. Obtain d


  with help of  ,,  


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
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
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


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1
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

23   

 

6. Calculate the volume of the tetrahedron with vertices 

       1,2,3D;0,2,1C0,1,2B;11,1,A   



Solution:   

 

 
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1
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