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Abstract. The purpose of this work is to reveal the interrelation between methods of 

individual disciplines through interdisciplinary connections, to demonstrate the unity of the 
foundations of scientific knowledge, and to activate the search for students. Often when 
analyzing physical laws and solving problems, we use methods and techniques of 
mathematical calculations. The use of vectors from analytic geometry teaches students to 
understand physics problems and develops mathematical skills, enhances thinking activity, 
and hones knowledge for practical application. Solving problems on the topic of electric fields 
involves studying the laws of physics in conjunction with obtaining deeper and more useful 
knowledge in mathematics. It should be noted that none of the mentioned works (Raymond 
Serway, 2012), (Nurmukhamedova, 2016) use such a method with vectors and tables. A new 
approach to problem solving using analytic geometry consolidates students' acquired 
knowledge, develops their ability to think mathematically and logically, promotes increased 
interest in studying physics, and helps accelerate the solution path for such problems. In our 
work, we present solutions to problems in tabular form. This allows students to develop 
algorithmic thinking, which will enable them to easily cope with problems in this area in the 
future. The use of tables for problems on the topic of "electric fields" also trains students to 
work independently. Students learn to create tables for problem solving, find the necessary 
values and apply them in physical and mathematical calculations. When calculating the 
electric field and electric force, students learn to understand the functional dependence 
between physical quantities, and their perceptiveness is increased. This article discusses the 
use of vectors in solving theoretical and practical physics problems in the section on electric 
fields. At the same time, the interrelation of the methods of analytic geometry with this section  
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of physics is revealed. 
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Аннотация. Бұл жұмыстың мақсаты — жеке пәндердің әдістемелерінің бір-
бірімен өзара байланысын пәнаралық байланыс арқылы ашып, ғылыми білім 
негіздерінің бірлігін таныту және студенттердің ізденістерін жандандыру. Көбінесе 
физикалық заңдарды талдағанда және есептерді шығарғанда математикалық 
есептеулердің әдістері мен әдістерін қолданамыз. Сондай-ақ аналитикалық 
геометриядан векторларды қолдану оқушыларды физика есептерін түсінуге үйретеді 
және математикалық дағдыларын дамытады, ақыл-ой белсенділігін арттырады және 
оларды практикада қолдану үшін білімдерін шыңдайды. Электр өрісі тақырыбына 
есептер шығару математикадан тереңірек және пайдалырақ білім алумен бірге физика 
заңдарын зерттеуді қамтиды. Аталмыш жұмыстардың ешқайсысында (Raymond 
Serway, 2012), (Nurmukhamedova, 2016) векторлар мен кестелерді қолданатын мұндай 
әдіс жоқ екеніне назар аударғым келеді. Аналитикалық геометрияның көмегімен 
есептерді шығарудың жаңа тәсілі алған білімдерін бекітеді, математикалық және 
логикалық ойлау қабілетін дамытады, физиканы оқуға деген қызығушылығын 
арттырады, мақсатқа жетуде табандылық көрсетеді. Біз өз жұмысымызда есептердің 
шешімін кесте түрінде береміз. Бұл студенттердің алгоритмдік ойлауын дамытуға 
мүмкіндік береді, бұл болашақта осы саладағы тапсырмаларды оңай жеңуге мүмкіндік 
береді. «Электр өрісі» тақырыбы бойынша тапсырмаларды орындау үшін кестелерді 
пайдалану студенттерді өз бетімен жұмыс істеуге де үйретеді. Студенттер есептер 
шығару үшін кестелер құруды, кестелерден қажетті шамалар мен мәндерді табуды 
және оларды физикалық және математикалық есептеулерде қолдануды үйренеді. 
Электр өрісі мен электр күшін есептегенде оқушылар физикалық шамалар арасындағы 
функционалдық байланысты түсінуге үйренеді, олардың ұшқыр ойы артады. Бұл 
мақалада электр өрістері бөлімінде физиканың теориялық және практикалық 
мәселелерін шешуде векторларды пайдалану қарастырылады. Сонымен бірге 
аналитикалық геометрия әдістері мен физиканың осы саласы арасындағы байланыс 
ашылады. 
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Аннотация. Цель данной статьи – раскрыть взаимосвязь методов отдельных 

дисциплин друг с другом посредством междисциплинарных связей, 
продемонстрировать единство основ научного знания и активизировать поиск 
студентов. Часто при анализе физических законов и при решении задач мы используем 
приемы и методы математических вычислений. Применение векторов из 
аналитической геометрии учит студентов понимать также задачи физики и развивает 
математические навыки, повышает мыслительную деятельность и оттачивает знания 
для применения их на практике. Решение задач на тему «Электрическое поле» 
предполагает изучение законов физики в совокупности с получением более глубоких и 
полезных знаний в математике. Хотелось бы обратить внимание, что ни в одной из 
упомянутых работ (Raymond Serway, 2012), (Nurmukhamedova, 2016) нет такого метода 
с применением векторов и таблиц. Новый подход к решению задач с помощью 
аналитической геометрии закрепляет у студентов полученные знания, развивает 
способность к математическому и логическому мышлению, способствует повышению 
интереса к изучению физики, помогает ускорить путь решения данных задач. В нашей 
работе мы представляем решения задач в табличной форме. Это позволяет развить 
алгоритмические мышление студентов, что в будущем позволит им с легкостью 
справляться с задачами этой сферы. Применение таблиц для задач по теме 
«Электрическое поле» также приучает учащихся к самостоятельной работе. Студенты 
учатся составлять таблицы для решения задач, находить в таблицах необходимые 
величины, значения и применять их в физических и математических расчетах. При 
вычислении электрического поля и электрической силы студенты учатся понимать 
функциональную зависимость между физическими величинами, у них повышается 
сообразительность. В данной статье рассматриваются вопросы применения векторов 
при решении теоретических и практических задач физики в разделе «Электрические 
поля». При этом раскрывается взаимосвязь методов аналитической геометрии с 
данным разделом физики. 
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Introduction 
This article discusses the use of analytic geometry in solving problems related to the 

electric field in a physics course at a higher educational institution. It is important to teach 
students how to develop key questions and apply various mathematical modeling methods to 
solve problems in physics. In addition to providing subject-specific knowledge, higher 
education should broaden students' horizons and improve their ability to adapt to new 
knowledge and theories. 

In mathematics and natural sciences, a vector is a mathematical object characterized 
by magnitude and direction. For example, in the case of an electric field, a vector is a directed 
line segment in space. Other examples of vectors include radius-vectors, velocities, and lines 
of force. When a coordinate system is given in space, the vector is represented by a set of 
coordinates. In linear algebra, vectors are studied as elements of a vector space, which 
includes matrices and tensors. However, in the context of physics problems, vectors are 
typically represented as row or column vectors, or first-degree tensors. 

The properties of operations on vectors are studied in vector calculus. Quantities such 
as force, motion, or speed are represented as vectors, with the arrow indicating the direction 
of action and the length indicating the magnitude of the action in terms of the selected unit of 
measurement. For example, the force vector indicates the direction in which the force acts, 
and its length is a measure of the magnitude of the force. 

 For example, if there are two points A (x1, y1) and B (x2, y2) then according to [1. p 
678] the vector (=AB  x2-x1, y2-y1) (coordinates of the end point minus the coordinates of 
the beginning one). Therefore, a vector v= (x, y) can be represented as the product of its length 
(magnitude) and its direction. For example, if there is a vector ),( yxv =  then its 
representation is  

v
vvv ⋅= ,

 

as its length and direction. The same in details can be written: 

v� = �x2 + y2 ∙
(x, y)

�x2 + y2
= �x2 + y2 ∙ �

x

�x2 + y2
,

y

�x2 + y2
� 

 
This topic requires knowledge of trigonometry, which is why we are presenting the 

well-known table as shown in Table 3 (George Thomas, 2006) 
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Table 3 
 

Degrees−∝ 0 30 0 45 0 600 900 
radians−∝ 0 

6
π

 
4
π

 
3
π

 
2
π

 

sin ∝ 0 
0,5

2
1
=  0,707

2
2
=  0,866

2
3
=  

1 
 
 
 
 
 

cos ∝ 1 
0,866

2
3
=  0,707

2
2
=  0,5

2
1
=  

0 

 
The main task of teaching mathematical theory is to develop mathematical and 

physical knowledge, and the ability to provide clear and high-quality understanding of the 
main systems. In this context, students should study and master the areas of mathematics 
taught in higher education, including the concept of vectors, which are the basis of technical 
sciences. It is necessary to conduct more practice classes for students. Among those who 
contributed to the development of this branch of science are scientists K. Bill (1745–1818), 
K. Gauss (1777–1855), and Sh. Coulomb (1736–1806) (Raymond Serway, 2012). 

In this regard, we have decided to solve physical and mathematical problems on the 
topic of vectors. Our work program includes 10 hours of lectures on the topic of electric fields 
in physics and 5 hours of practical work. When issuing a task, it is advisable to first perform 
light training tasks, then move on to more complex tasks, and only then let students solve the 
tasks on their own. 

In the process of issuing an assignment, students must first discuss and understand 
the condition and content of the task. Since our topic is related to Coulomb's law, it is 
advisable to briefly dwell on the theory and explain further problems. The force of interaction 
between two stationary charged point bodies in a vacuum is directly proportional to the 
product of their charge magnitudes and inversely proportional to the square of the distance 
between them. We should briefly formulate this definition for the students themselves, that 
is, remove some words from it without changing the meaning of the definition (stationary, 
point, vacuum, and magnitudes). Then, the definition becomes: the force of interaction 
between two charged bodies is directly proportional to the product of their charges and 
inversely proportional to the square of the distance between them. Students may ask what 
formula this is similar to; I will answer in the section on mechanics (if the answers to the 
questions are given correctly, the formula of Newton's law of universal gravitation is 
obtained). 

Next, we will state the definition of Newton's first law: if no force acts on the body 
or if the acting forces are equal to each other, then the body moves in a straight line smoothly 
or maintains its constant speed. 

So what is positive and what is negative?  It's entirely up to us! Franklin established 
the convention that a glass rod that has been rubbed with silk is positively charged. That's it. 
Any other object that repels a charged glass rod is also positively charged. Any charged object 
that attracts a charged glass rod is negatively charged. Thus a plastic rod rubbed with wool is  
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negative. It was only long afterward, with the discovery of electrons and protons, that 
electrons were found to be attracted to a charged glass rod while protons were repelled. Thus 
by convention electrons have a negative charge and protons a positive charge. (Randall 
Knight, 2007) 

A little about Coulomb's law. In the last few sections, a model of charges and electric 
forces has been created. This model is very good at explaining electrical phenomena and 
provides a general understanding of electricity. Now we need to move on to quantitative 
measurement. The electric force increases for objects with a large charge and decreases as the 
charged objects move away from each other. The law of force describing this behavior is 
known as Coulomb's law. 

Charles Coulomb was one of many scientists researching electricity in the late 18th 
century. Coulomb had the idea of studying electric forces using a torsion balance scheme, 
with which Cavendish measured the value of the gravitational constant G. It was a difficult 
experiment. The Cavendish masses could be placed in the right position and they did not 
change, but the Pendant constantly had to recharge the ends of its balance. How could he 
make it reproducible? How could he know if two objects were "equally charged"? How could 
he know exactly where the charge was? 

Despite these obstacles, in 1785 Coulomb announced that the electric force obeys 
the inverse square law, similar to Newton's law of universal gravitation. Historians of science 
argue about whether Coulomb really discovered this law based on his data, or perhaps he 
made unreasonable conclusions because he really wanted his discovery to correspond to the 
discovery of the great Newton. Nevertheless, the discovery of the Pendant or a lucky guess, 
whoever it was, was subsequently confirmed, and the basic law of electric force bears his 
name. 

2. The forces are directed along the line joining the two particles. The forces are 
repulsive for two like charges and attractive for two opposite charges. (Randall Knight, 2007) 

What is an electric field definition? An electric field (sometimes an electric field) is 
a physical field that surrounds charged particles and exerts force on all other charged particles 
in the field by pulling or pushing them. This also applies to the physics of charged particle 
systems. 

If two charged particles having charges q1 and q2 are a distance r apart, the particles 
exert forces on each other of magnitude 

F = k
|q1||q2|

r2
r = R ∙ r 

How would you define an electrical force by electrical field? The repulsive or 
attractive interaction between any two charged bodies is called as electric force. Similar to 
any force, its impact and effects on the given body are described by Newton's laws of motion. 
The electric force is one of the various forces that act on objects. And the electric field 
connected with the electric force by the formula (Raymond Serway, 2012) 

F = q ∙ E 
Where k is called the electrostatic constant. These forces are an action/reaction pair, 

equal in magnitude and direction. Let ‘s denote unchangeable part of this formula as  
 
                                                     R = k |q1||q2|

𝐫𝐫2
, where  

k = 1
4πε0

= 9 ∙ 109;  ε0 = 8.85 ∙ 10−12 f
m

; Electric charge = 1.602176634⋅10^19 С 
We introduce this unchangeable part, as it is calculated easily without any action, 

just by substitution necessary values. 
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In the considering problems the step which needs in accurate calculations are vectors. 
This moment in the solutions were omitted in the solutions presented in the book (Raymond 
Serway, 2012). Anyone can find the solutions of problems in the book (Raymond Serway, 
2012), but without explanations how they received the answers. Our tabular method lets 
anybody understand such problems and solve them very quickly. 

Now let’s consider three examples from the book (Raymond Serway, 2012), which 
contains various number of problems connected with topic “Electric field”. For easy 
understanding the method of solutions of such problems let’s offer the scheme consisting from 
the following steps: 

1) Place the given points of figure on the coordinate Deckard’s plane. Define 
the convenient point for the origin of the system of coordinate 

2) Using the definition of trigonometric functions define the coordinates of all 
points, which are the vertices in the considering geometric figures. 

3) Find the required directions, in which it is necessary to calculate Electric 
forces. 

4) Evaluate vectors of necessary directions as product of the length of the 
vector and its direction. 

5) Calculate the unchangeable parts of each force. 
6) Fill in the table with the given items. 
7) Add the values in the columns 9 and 10 in the corresponding parentheses 

before i and j, and write the rezulting force F. 
8) Evaluate the Electric field if necessary. 
Example 1. (Raymond Serway, 2012) 
Three charged particles are located at the corners of an equilateral triangle as shown 

in picture. Calculate the total electric force on the 7.00-mC charge 

 
The electric charge is divided into two types, conventionally called positive charge 

and negative charge. Charges of the same name repel each other, while each charge of same 
name attracts each other. The electric charge of a body is the algebraic sum of the electric 
charge of all the particles that are part of it. The electric charge is quantized, meaning the 
smallest elementary electric charge is a multiple of the electric charge of all particles and 
bodies. In an isolated electrical system, the law of conservation of charge is upheld. 
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1) Let’s put the point C at the origin of the coordinate system on plane. It is 

most convenient position for such equilateral triangle.  
2) As all angles of the triangle are 60o, using the formulas of the right triangle, 

we have the following coordinates of the points: 
 A(0.5 cos 60o , 0.5 ∙ sin60o) = (0.5 ∙ 0.5,0.5 ∙ 0.866) = 0.5(0.5,0.866); 
 B(0.5, 0) = 0.5(1,0);  
 C(0, 0).  
3)  There are two necessary directions: AB and OA. 
4) As the distances between points are the same then the vectors of the 

required directions, which we need are: 
                                           AB���� = 0.5(1 − 0.5, 0 − sin60o) = 0.5(0.5,−0.866); R1 

OA���� = 0.5(0.5 − 0, 0.866 − 0) = 0.5(0.5,0.866); R2 
5) Calculate the unchangeable parts of each force. 

R1 = 9 ∙ 109
|7 ∙ 10−3||2 ∙ 10−3|

0.52
= 504 ∙ 103 

 
                                                R2 = 9 ∙ 109 |7∙10−3||−4∙10−3|

0.52
 =1008∙ 103 

6) Fill in the table 2 with the given items. 

 
Table1. 
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F Direction point 1 q₁ point 2 q₂ distance 

r  

V vector  F = R ∙ r 

i  j i j 

0 1 2 3 4 5 6 7 8 9 10 

F1 OA���� O 2q A 7q 0.5 0.5 0.866 R1 ∙ 0.5 R1 ∙ 0.866  

F2 AB���� A 7q B -4q 0.5 0.5 -0.866 R2 ∙ 0.5 −R2 ∙
0.866  

 
7) Now we are adding  the values in the columns 9 and 10 and we are writing 

in the corresponding parentheses before i and j. These operations give the resulting force F 
F = F1 + F2 = (R1 ∙ 0.5 +  R2 ∙ 0.5)i + (−R1 ∙ 0.866 + R2 ∙ 0.866)J 

 (1008 ∙ 103 ∙ 0.5 +  504 ∙ 103 ∙ 0.5)i + (−1008 ∙ 103 ∙ 0.866 +  504 ∙ 103 ∙
0.866)J = 756 ∙ 103i − 436.454 ∙ 103j. 

ANSWER:  756 ∙ 103i − 436.454 ∙ 103j 
Example 2. (Raymond Serway, 2012) 
A point charge +2Q is at the origin and a point charge -Q is located along the x axis 

at x = d as in picture. Find a symbolic expression for the net force on a third point charge 1Q 
located along the y axis at y = d. 

 
1) In this problem the points are already placed in the condition of the task.  
2) The triangle in the given case is evidently isosceles and right. As two angles 

of the triangle are 45o and using the formulas of the right triangle we have the following 
coordinates of the points: A = d(0, 1);  B = d(1, 0);  O = (0, 0). 

3)  Let’s write the necessary directions: OA; AB. 
4)  These directions are presented as the vectors, finding the differences 

between the coordinates of the end point and the beginning one. 
                                                 OA���� = d(0,1); R1 

AB���� = d(1 − 0, 0 − 1) = d(1,−1) = √2d( 1
√2

,− 1
√2

); R2 
5) Let’s calculate the unchangeable parts of each force 

R1 = 9 ∙ 109
|2Q||Q|

d2
=  k

2Q2

d2
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R2 = 9 ∙ 109
|Q|| − Q|

2d2
= k

Q2

2d2
 

6) Fill in the table 3 with the given items. 
 

Table 2.  

F  Directio
n 

point 1 q₁ point 2 q₂ distance 

         r  

V vector  F = R ∙ r 

       i      j       i       j 

0 1 2 3 4 5 6 7 8 9 10 

F1 OA���� O 2Q A Q d 0 1 0    R1  

F2 AB���� A Q B −Q √2d 1
√2

 −
1
√2

 R2 ∙
1
√2

 −R2 ∙
1
√2

 

 
7. Now we are adding  the values in the columns 9 and 10 and we are writing in the 
corresponding parentheses before i and j 

F = F1 + F2 = (R2 ∙
1
√2

)i + (R1 −  R2 ∙
1
√2

)J 

 �k Q2

2d2
∙ 1
√2
� i + �k 2Q2

d2
−  k Q2

2d2
∙ 1
√2
� J = �k Q2

2d2
∙ 1
√2
� i + k Q2

d2
�2 − ∙ 1

2√2
� J = �k Q2

d2
∙

1
2√2

� i + k Q2

d2
�2 −  1

2√2
� J = k Q2

d2
� 1
2√2

i + �2 −  1
2√2

� J�. 
After getting such solution we can easily write the ellectric field.  

E =
F
Q

= k
Q
d2
�

1
2√2

i + �2 −  
1

2√2
� J� 

 
ANSWER:  F = k Q2

d2
� 1
2√2

i + �2 −  1
2√2

� J� 
 

Example 3. (Raymond Serway, 2012) 
Four charged particles are at the corners of a square of side a as shown. Determine 

(a) the electric field at the location of charge q and (b) the total electric force exerted on q 
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We should calculate three forces:1) F1 in the direction BA����; 2) F2 in the direction  

DA���� ; 3) F3 in the direction CA���� 
      1) In this problem the point with the charge q is placed at the origin of the coordinate 
system on the plane. It is most convenient position for such square.  

2) As all sides are the same a then the coordinates of all the vertices of the 
given square are:  

A = (0, 0); B = a(0,−1); C= a(−1,−1) D= a(−1, 0). 
3) Let’s write the necessary directions: BA; DA; CA. 
4) The vectors for these directions can be found as differences of the 

coordinates of the end points and the beginning. 
                                                           BA���� = a(0 − 0,0 − (−1)) = a(0,1); R1 
                                                           DA���� = a(0 − (−1), 0 − 0) = a(1,0); R2 

            CA���� = a(0 − (−1), 0 − (−1)) = a(1,1) = √2a(
1
√2

,
1
√2

); R3 

5) Let’s calculate the unchangeable parts of each force 

R1 = 9 ∙ 109
|4q||q|

a2
=  k

4q2

a2
 

R2 = 9 ∙ 109
|2q||q|

a2
= k

2q2

a2
 

R3 = 9 ∙ 109
|3q||q|

2a2
= k

3q2

2a2
 

6) Fill in the table 4 with the given items. 
Table 3.  
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F  Direction point1 q₁ point2 q₂ distance 

      r  

V vector  F = R ∙ r 

     i       j         i         j 

0 1       2   3      4     5        6      7      8          9          10 

F1F1 BA���� B 4q A q a 0 1 0          R1  

F2 DA���� D 2q A q a 1 0 R2 0 

F3 CA���� C 3q A q √2a 1
√2

 
1
√2

 R3 ∙
1
√2

 R3 ∙
1
√2

 

 
7) Now we are adding  the values in the columns 9 and 10 and we are writing in the 
corresponding parentheses before i and j 

F = F1 + F2 + F3 = (R2 + R3 ∙
1
√2

)i + (R1 + R3 ∙
1
√2

)J = 

�k
2q2

a2
+ k

3q2

2a2
∙

1
√2
� i + �k

4q2

a2
+ k

3q2

2a2
∙

1
√2
� J = 

 K q2

a2
�2 + 3

2√2
� i + k q2

a2
�4 +  3

2√2
� J = k q2

a2
��2 + 3

2√2
� i + �4 +  3

2√2
� J� = k q2

a2
��2 +

 1.5 ∙ 1
√2
� i + �4 +  1.5 ∙ 1

√2
� J� = 

k
q2

a2
[(2 +  1.5 ∙ 0.707)i + (4 +  1.5 ∙ 0.707)J] = 

 

k
q2

a2
[(2 +  1.061)i + (4 +  1.061)J] = 

k
q2

a2
[( 3.061)i + (5.061)J] = 

8) After getting thuch solution we can easily write the ellectric field.  

E =
F
q

= k
q
a2

[( 3.061)i + (5.061)J] 

 
ANSWER:  a) E = k q

a2
[( 3.061)i + (5.061)J]; 

b)    F = k
q2

a2
[( 3.061)i + (5.061)J]                                                             

Conclusion 
Physical problems are known for their complexity, and students often use 

trigonometric laws of vector addition, such as the Pythagorean theorem, to solve problems 
involving vector quantities. However, this article presents a method that allows for the use of 
tables and knowledge of analytic geometry to obtain solutions. Analytic geometry is the basic 
subject of high Mathematics. The vectors are studied in the high school as some simple 
operations then this topic is considered in deep way by freshmen. The students collect skills, 
which they can apply in different situations, that why this offered method will enlarge the 
students’ knowledge. The article gives a wonderful example how the physics is connected  
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with the mathematics. We know that at the beginning of evaluating of the force gave the 
developing the notion of vectors. This article with the tabular method let anybody understand 
such problems and solve them very quickly. 

In this article, complex problems in electrostatic fields are solved using vectors. The 
use of tables allows for easy understanding of the given data, and the application of vectors 
in analytic geometry simplifies the solution for electrostatic vector quantities such as electric 
(Coulomb’s) force. 

Solving physical problems using vectors not only tests students' knowledge but also 
assesses their skills and abilities in previously completed sections. It is necessary to conduct 
more practice classes for students. Increasing the interconnection of physics and mathematics 
strengthens students' mental activity, broadens their perspectives, and helps reveal their 
creative abilities. Furthermore, this method of studying such topics helps students develop the 
ability to work independently and improve logical thinking. 

It's worth noting that the topic of vectors on a plane is closely related to complex 
numbers, which form the basis of the theory of electrical circuits. Therefore, using vectors to 
solve problems on a plane improves students' ability to solve electrical circuit problems. 

Thus, in this article the complex physical problems of electrostatics fields were 
solved. The use of tables in tasks allows to distribute data to the corresponding cells, which 
provides easy understanding the given data of the tasks. The application of vectors in the point 
of view of analytical geometry to electrostatics vector quantities such as Electric (Coulomb’s) 
force simplified the solution. 

In this article, by solving physical problems using vectors, you can check not only 
the knowledge gained by students, but also the skills and abilities acquired during the study 
of previously completed sections. It is necessary to increase the inter connection of physics 
and mathematics, thereby strengthening the development of the student's mental activity, 
contributing to the formation of a broad-minded personality and the disclosure of creative 
abilities. We should make note that one of the useful aspects of this method of studying such 
topics is the further development and deepening of knowledge, skills and ability to work 
independently among students. And moreover, we also noted that with the help of a new 
approach by constructing the tables in solving traditional problems logical thinking is 
constantly improved, and students develop intellectually in many areas. 

In addition, we would like to say that the topic of vectors on a plane is closely related 
to the topic of complex numbers, which have a very important role in theory of electrical 
circuits and complex numbers are real base in this branch of science. Therefore, solving 
problems using vectors on a plane improves the ability of students to solve electrical circuit 
problems. 
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