Practice lesson Ne 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 M (4,5,-3) and the
vector MM, ; if M1(3,—2,4), MZ(L2,3)

Solution:

a) F=OM =(4,5-3); [f|=16+25+9 =512
4 5 3

Cosoo=——:; Cosp=——:; Cosy =——+—
572 g 552 ' 52

&) M;M, =(-2,4,-1); ‘MlMZ‘ = J4+16+1=+/21

2 4 1
Coso=———; Cosfp=—=; Cosy=-——;
V21 P v21 ! \21
A(2,3,4); B(—25,3) points are given. Find the coordinates of the point that divides the segment AB in

the ratio of
A= 1 ;
3

4 3.4
1
4+=
__ 3_53_
Z. = R =3,75
3
C(, 35, 3,75)

—

2. Find a job generated by force F , if its point of application, moving in a straight line,

moving from a point M, to point a M, i.e. S=M M, . The work is by the scalar

product of the vector |E by the vector S .

Pemenne:

A=F-S
F=(2,63) S=M;M, =(4,7,3)
M, (-3,-4,2) A=2.4+6-7+3-3=8+4?+9=59

M, (1,3,5)



3. vectors:d = (L4,6); 5 = (1,1,1), are given.

Find: a) vector: 53 — 2b
6) module: a

¢) Cos/ab
Solution:
a) 5a-2b=5(1,4,6)-2(1,1,1)=(5,20,30)—(2,2,2)=(3,18,28)
6) [a] =v1+16+36 = /53;
ab X1 Xy +Y1Yo + 242, ~1.2+4-1+6-1 11

|§”6‘ ) \/Xé2 +Ys 25 -\/XB2 + yB2 + 252 - B33 - \/@;

s Find (22-36)a—4b):it fa|=2,[p|=4 b=

B) Cos/ab =

Solution:
(28— 3b Ja — 4b) = 232 — 3ba — 8ab + 1252 = 242 — 1140 +12b° =
=2:4-11-2-4-Cos > +12-16 =8 44+192 =156

—

5. Prove that the vectors a,b,C form a basis. Find the coordinates of the vector d in this

basis, i.e. d = 08 + BB + yC . There is condition for vectors &,b,C

XEI yé Zé
X- Y, Z;|#0
X(f yC ZC
Let

a=(112)

b=(341)

¢=(213)°

d=(431)
Solution:
1 1 2
3 4 1=12+6+2-16-9-1=-6=0
2 1 3

oa+3B+2y=4
If d=0d+Bb+y€ =1 a+4B+y=3 isequate to X, Y, Z vectors &, b,Cis equate to vectosr X, y,
200+B+3y=1

2. Obtain d  with help of o, B, v

o=-3

=1

y=2
d=-3a+b+2¢

6. Calculate the volume of the tetrahedron with vertices
A(1,1,1; B(2,1,0) C@20) D3 21)



Solution:

0
1 - =%(0+0+0+2+0+1)=
10

v =1ty :%A—B’.rc.ﬁ=%

Tetp E nap—na
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