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Mathematical concepts, problems and problems studied in high school, and the concepts of
coordinates and vectors, which are widely used and widely promoted in practice, are important.
Because it can be considered as a relatively simpler way to find the solution of the problem by
correctly entering the coordinate system in the given geometric problems or by applying vector
algebra to the given problems. In addition, it is the priority task of modern times to teach theory in
connection with practice in education.

In our opinion, the properties of vectors in the form of coordinates, vectors
operations on numbers, which lead to operations on the coordinates of vectors

Due to the simplicity of the vector calculation, the coordinate-vector method solves
geometric problems
is one of the reliable means of solving. This is the method of coordinates
studying geometric shapes with the analytical method, that is, with the help of calculations
method. It brings geometric problems into algebraic problems. Such issues
and it is easily algorithmized, that is, it leads to a sequence of exact calculations.

The method of coordinates is two branches of mathematics: algebra and geometry
is a meeting between geometric objects and algebraic formulas
establishes a connection. This connection is made through the coordinate system

Currently, this method is used in various fields of science and production
(graphs, tables, diagrams, maps, etc.) are used.

Problem 1: Prove that the midline of a triangle is parallel to the base and equal to half the base.

Solution: we introduce the rectangular coordinate system in the following form.

Let the coordinates of point B be B(0;0) and the coordinates of points A and C be A(x_1;y 1),
C(x_2;0).
In that case, since the point M is the midpoint of the section AB of the points M and K, it follows

M:(X1;y1;+(0;0) — (%'%)' Kz% — (x1;y1)2+(x2;0) :\ xl‘;xz;%) bo’ladi.
Now, in order to prove that MK is parallel to BC and equal to its half, it is necessary to

introduce vectors (MK) ~ and (BC) ~ and show equality (MK) "=k(BC) ".

Coordinates of vectors (MK) ~ and (BC) ~ (MK) "=K-M=(x_2/2;0)

(BC) "=C-B=(x_2;0) . It follows that (BC) "=2(MK) ".

Problem 2 In a right-angled triangle, the legs are equal to I, m. Find the length of the medians
transferred to these legs and the angle between them.
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v Solution: We find the coordinates of points A,B,C,D_1,D_2
A by placing the rectangular coordinate system in the following
form. If we consider point A as the origin of coordinates in the
selected coordinate plane, points B and C lie on the coordinate

v < axes. From this, A(0;0), B(0;l), C(m;0) will have coordinates.
' D, = A%B = (0; é), D, = Azi = (5;0) from which the length of

c .~ the medians is as follows

2

my = p(CDy) = |m? 7

m, = p(BD,) = /mTZ — 12 will be. The angle between these medians is equal to the angle between
the vectors (CD_1) “and (BD_2) ~ corresponding to the medians.

s m? [
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Issue 3. Find the third side of an arbitrary triangle by two sides and the angle between them.
Solution: this problem is known as the theorem of cosines in our school math course. We will try to

prove this theorem using the vector method. We place vectors a”, b 7, ¢ ~ on the sides of the triangle
in Fig. 3.

According to the vector subtraction rule, the

. following equality ¢ — b=4d isappropriate. If we square

c both sides of this equation, the equation c2 + b2 — 2¢b =

a? is formed. According to the rule of scalar multiplication

of vectors, if we take ¢ - b = |¢] - |I_5| - cos (é"Db), @ = é"b , the following equality is formed . ¢2 +

b% — 2cb cos @ = a?

Problem 4 Check whether the points A(xy; v1), B(x3; ¥,), C(x3; y3) lie on a straight line.

Solution: There are different ways to check that given points lie on a straight line. Below we will

check whether these points lie on a straight line using the method of vectors. Suppose these points lie

on a straight line, then the vectors corresponding to these points are collinear. That is, ﬁ| |FC, then

these vectors can be expressed in the following form. AB = XBC.. If we express this equality in
coordinates (x, — x1; y2 — y1) = A(x3 — x3; y3 — y,) we will have the following equality. If we find

A from this equation and equate it, we get the equation % = % The condition is created that
3742 372

these 3 points lie on a straight line.
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Using the coordinate-vector method is very effective in solving geometric problems. In this
case, on the one hand, the main aspects related to coordinate and vector methods (alternative choice
of coordinate system, creation of the necessary vector relationship to solve the given problem) are
used in the teaching process.
can be an effective weapon in the hands of students. Of course, in this process, along with solving the
given problem, the student strengthens his knowledge of the concept of coordinate system and vector
algebra.
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