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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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AHHoTanmusA. ByJ1 ®YMBICTBIH MaKcaThl — KEKe MOHACPIH dicTeMeNepiHiy Oip-
OipiMeH o3apa OalJaHBICBIH TIOHApAJBIK OaiJaHbIC apKBUIBI AINBIN, FHUIBIMH OLIIM
HeTi3IepiHiH OIpJIiriH TaHBITY XoHE CTYAEHTTEpAIH i3AeHicTepiH >kaHIaHabIpy. Kebinece
(U3UKaNbIK 3aHAapiAbl TaNJaraHAa >KOHE eCENTEepAl IIBIFApPFaHIa MAaTeMaTHKAJBIK
ecenTeyJepaiH omicTepi MeH omicTepiH KonmaHambe. CoHIail-ak —aHAJTUTHKAJBIK
TEeOMETpHUSIaH BEKTOPIApAsl KOJIIaHy OKYIIbUIapAsl (PU3UKa ecenTepiH TYCiHyre yiperemi
JKOHE MaTEeMAaTHUKAJBIK JaFIbUIApBIH JaMBITalbl, aKbUI-OM OCJIICEHINITiH apTTHIPaIbl JKOHE
onmapApl MpaKTHKaga KONAAHy YIIiH OUTIMAEpiH IIBIHAAWIBL. DJIEKTp epici TaKeIPHIOBIHA
ecernTep mIBIFapy MaTeMaTHKadaH TePeHIpeK KoHe Maimanpipak OutiM amyMmeH Oipre Gusmuka
3aHapblH 3epTTeyJi KaMTHIbl. ATaJMBIII >KYMBICTapAblH elkaiceichiHaa (Raymond
Serway, 2012), (Nurmukhamedova, 2016) BekTopiiap MeH KecTeJep.li KoJiaHaThlH MyH/1ai
9/IiC J)KOK eKEHIHe Hazap ayAapFbIM Kellelll. AHAJIUTHUKAIBIK Te€OMETPUSHBIH KOMeriMeH
ecenTep/i IIbIFAPYAbIH JKaHa TOCUTI ajFaH OUTIMIEpiH OCKiTeli, MaTeMaTHKAIBIK JKOHE
JOTUKAIBIK Oiylay KaOiNeTiH JambITabl, (U3MKaHBI OKyFa JEreH KbI3bIFYIIBUIBIFBIH
apTTHIpabl, MAKCaTKA XKeTyle TabaHIBUIBIK KepceTeni. bi3 o3 *KyMbICEIMBI3a €CenTepAiH
mIemTiMiH KecTe TypiHge Oepemi3. Bysl CTymeHTTEpIiH alTOpPUTMAIK OWIAYBIH NaMBITYFa
MYMKIHIIK Oepeni, Oy OoanrakTa OChl callaarbl TallChIpMaIapAbl OHAH KEHyTe MYMKIHIIK
Oepeni. «DIEKTp Opici» TaKBIPHIOB OOMBIHINA TATICBIPMAaIapAbl OPBIHAAY YIIiH KecTelepi
maiijayany CTyIeHTTepHi ©3 OeTIMEeH XYMEIC icteyre ne yhperemi. CTyneHTTep ecenTep
HIbIFapy YIIH KecTesep KYpYZbl, KeCTelepJeH KaKeTTi Iamanap MEH MoHIEpHi TaOyasl
JKOHE OJlap/bl (M3MKAIBIK JKOHE MAaTeMaTHKAaJbIK eCenTeylepie KOJIaHyabl YHpeHei.
DJeKTp epici MEH AMEKTP KYIIiH eCenTereH/ie OKyIbUIap (GU3UKaIbIK [IaManap apachbiHIaFbl
(yHKIMOHANABIK OalTaHBICTBI TYCIHyre YHpEHEeHdi, ONapAblH YIIKBIp OHBI apTambl. by
Makanaja »dJeKTp epicTtepi OemiMmiHAe GU3HKAHBIH TEOPHSUIBIK JKOHE MPAKTHUKAIBIK
MoceJleNiepiH MICHTyZe BEKTOpiapAsl NaiganaHy KapacTelpsiiagsl. CoHbIMEH Oipre
AHAIMTUKAIIBIK TEOMETPHUS dMlicTepi MEH (PU3MKAHBIH OCBI Calachl apachlHAAFbl OaillaHbIC
aIIbLIAbL.
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AHHoTauus. Llens JaHHOW CTaThU — PACKPBITh B3aUMOCBA3b METOJOB OTAEIBHBIX
IUCUMIUIMH ~ Opyr € JPYrOM  IIOCPEACTBOM  MEKIWCLUMIUIMHAPHBIX  CBS3EH,
IPOAEMOHCTPUPOBATh EIMHCTBO OCHOB HAYYHOIO 3HAHHMS M aKTHBU3HPOBATH IIOMCK
ctyneHToB. Yacto npu aHanm3e GU3MYECKHUX 3aKOHOB U IIPH PELICHNUH 3a/1ad MBI UCIIONB3YeM
OpHeMbl ¥ METOABl MaTeMaTHMYeCKUX BbIYMCICHMH. [IpriMeHeHHE BEKTOpPOB U3
AQHATUTUYECKOW T'€OMETPHUHU YUHUT CTYICHTOB IIOHUMATh TaKoKe 3aadd (pU3UKHU M pa3BUBAET
MaTeMaTHYeCKUE HABBIKU, MOBBIIIACT MBICIUTEIbHYIO ACSITEIBHOCTh U OTTAYHBACT 3HAHUS
Ul TIPUMCHEHWsI WX Ha MpakTuke. PemieHue 3agad HA TeMy «DICKTPHYECKOE MOJIE»
HpearosaraeT U3y4eHue 3aKOHOB (PM3MKH B COBOKYITHOCTH C MOJIy4eHHEM OoJiee TIyOO0KHX U
MOJIE3HBIX 3HAHWHM B MaTeMaTHKE. XOTEIOCh ObI O6paTI/ITI) BHHUMAaHUEC, YTO HHU B O[lHOi/i u3
ynoMmsHyThIX padot (Raymond Serway, 2012), (Nurmukhamedova, 2016) et Takoro meroza
C NPUMEHEHHEM BEKTOPOB M Tabnui. HOBBIH MOAXON K pELICHHIO 3a7ad C ITOMOIIBIO
AQHATUTUYECKOW TEOMETPHH 3aKpeIUIieT y CTYACHTOB IIOJNYYCHHBIC 3HAHUS, pa3BHBACT
CIIOCOOHOCTD K MaTEMAaTHYECKOMY U JIOTHYECKOMY MBIIUICHHUIO, CIOCOOCTBYET MOBBIICHUIO
HHTepeca K U3YUeHHUI0 (QU3UKH, IOMOraeT yCKOPHUTh My Th PEIICHHS JaHHBIX 3a1a4. B Hamen
paboTe MBI NpencTaBisieM pEIleHHs 3agad B TaOmumyHOW (opme. DTO MO3BOJSET Pa3BUTh
AITOPUTMUYECKUAE MBILUICHHE CTYACHTOB, YTO B OyIyIIeM MO3BOJUT UM C JIETKOCTBHIO
CHpaBIATBCS € 3ajayaMu dTod cdepbl. [lpuMeHeHne Tabmum Juiss 3ajad 10 TeMe
«DIEKTPUYECKOE MOJIe» TAKKE MPUYYaeT yyaliXxcs K CaMOCTOsTeNIbHOI pabore. CTyIeHTHI
ydaTcda COCTaBJIATH Ta6HI/II_[I)I I pe€lI€HuA 3aJa4d, HaXOOAUTh B Ta6J'H/II_[aX HeO6XO}II/IMI)Ie
BCJIMYMHBI, 3HAUYCHUA W NPUMCHATHL UX B (bHBI/I'—IeCKI/IX U MAaTEMAaTHYCCKUX pacyeTax. HpH
BBIYUCJIICHHUN JJICKTPUYCCKOTO IIOJIA U 3HeKTpH'—IeCKOﬁ CUJIbl CTYACHTBI Y4YaTCsa IOHHUMATb
(byHKHI/IOHaHI)HyIO 3aBUCHUMOCTb MECKIY (bHBI/I'—IeCKI/IMI/I BCJIMYMHAMH, Y HHUX ITOBBIIIACTCA
coo0pa3uTenbHOCTh. B MaHHOI cTaThe paccMaTpHBAIOTCS BOMPOCH IPUMEHEHHS BEKTOPOB
OpH PEIICHUH TEOPETHYECKUX M MPAKTHYSCKUX 3anad QU3HKU B pasaene «DICKTPUYECKUE
nosisiy. [Ipu 3TOM pacKpbIBaeTCs B3aUMOCBSI3b METOJOB AHAUTHYECKOW TI'COMETPHH C
JaHHBIM pa3lenoM HH3HKH.
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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 v =(x,)) then its

representation is
- v . o . . .
V=1 ‘T , as its length and direction. The same in details can be written:
v

= /7Xz+yz.ﬂ:\/m_< X y )

x2 +y? \/Xz—i-yz'\/xz—i-yz

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—x 0 300 450 60° 90°
radians—o 0 T T T T
6 4 3 2
sin o 0 1
5=05 V2 _ 0,707 V3 _ 0,866
2 2
cos & 1 1 0
2
V3 _ 0,866 V2 _ 0,707 5 =0
2 2

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 q: and q» are a distance r apart, the particles
exert forces on each other of magnitude

1911192

F=k—3

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=R-r

R = quirl#, where
k= 41115 =9-10% g, = 8.85-10712 é; Electric charge =1.602176634-10"19 C
0
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

2.00m!

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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~ J
(9:%2) (0,5,0)=0,5(1; 0) B
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 60°, using the formulas of the right triangle,

we have the following coordinates of the points:
A(0.5 cos 60°,0.5 - sin60°) = (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 — sin60°) = 0.5(0.5, —0.866); R,
OA = 0.5(0.5—0,0.866 — 0) = 0.5(0.5,0.866); R,

5) Calculate the unchangeable parts of each force.
R, = 9. 1001710210 o s
e 0.52 -
10-311—4.10-3
R, = 9-10° 2122 -1008- 103
6) Fill in the table 2 with the given items.

Tablel.
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F Direction | point1 | qi | point2 | q2 distance | V vector F=R-r
I
1 J 1 J
0 1 2 3 4 5 6 7 8 9 10
F, 0A 0 2q | A 7q |05 05 |0866 | R,-0.5 | R,-0.866
F, AB A 79 | B 4q |os 0.5 |-0866 | R,-05 | =R, -
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=F +F,=(R;-05+ R,:0.5)i+ (—R;-0.866 + R, - 0.866)]
(1008 -10%- 0.5+ 504-10°-0.5)i + (—1008 - 103 - 0.866 + 504 - 103 -

0.866)] = 756 - 10%i — 436.454 - 103].

ANSWER: 756 - 103%i — 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 aty =d.

F1

+Q

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 45° and using the formulas of the right triangle we have the following
coordinates of the points: A = d(0,1); B =d(1,0); 0 = (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); R,
= 1 1
5) Let’s calculate the unchangeable parts of each force
12QI1Q| 2Q?
Rl =9- 109 dz = k?
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Il -Ql _ @

R, =9-10° =k-—

2d2 2d2
6) Fill in the table 3 with the given items.
Table 2.
F Directio | point1 [ qi | point2 | q2 | distance | V vector F=R-r
f r .
1 ] 1 ]
0 1 2 3 4 5 6 7 8 9 10
F, 0A 0 |2Q| A Q d 0 1 0 R,
Fy AB A Q B -Q V2d i _i R i —R i
V2 VZ| Y V2 ‘vz
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
1 1
F=F +F,=R,-—=)i+ (R, — R, —=)]
] ] 1 ) 2 ( 2 \/EZ ( 1 j \/E) ]
L) 20 @ L)y o (k)i 4k (2o ) = (KL
(kﬁ \/E)H_(k Ko ﬁ)l_(kzdz ﬁ)l+kd2 (2 2ﬁ>]_(kd2

1. Q? 1 Q%1 1
7)1tk (2 25)) = kGl + (2 - 35)))
After getting such solution we can easily write the ellectric field.
F Qr1

_ 1
E=g=kailzg + (0~ 23|
ANSWER: F=k&[Li+(2- )]

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

2q q S =
F“ ':l
a \/
i ,/, \\;:5\2
~
> - ~ y .
3 4q <q - <q
3q a -+ as b -+

a
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F.
Di0l A(0.0)
+ + F:
a
Y2a
+ +
C(-a,a) B(0,-a)

We should calculate three forces:1) F,in the direction BA; 2) F, in the direction
DA ; 3) F, 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); R,
DA =a(0—(-1),0 — 0) = a(l 0);R,

CA=2a(0—-(-1),0—(-1) =a(1,1) = \/_a( ) R
NP
5) Let’s calculate the unchangeable parts of each force
4qllg] _ , 4q*
Rl =9- 109 2 k?
R.—9. 109IZquI kgg_
, = =
BquI 3q
R3 =9- 109 2a 2 = ﬁ
6) Fill in the table 4 with the given items.
Table 3.
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F Direction | pointl | qi | point2 | q2 distance | V vector F=R-r
T
i j i j
0 1 2 3 4 5 6 7 8 9 10
F,F| BA B |4q| A q a 0 1 0 R,
F, DA D |2q| A q a 1 0 R, 0
Fs | CA C |[3q| A a | vza | L | L [g. LR L
V2 | V2 V2| P2
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

1
F—F1+F2+F3 (R2+R3 \/_)1+(R1+R3'ﬁ)]=

2q 32 1 4q 32 1
(k— K22 Trz> (“— K7’ ﬁ)’z
K (2+ )ie ks (4 ) =i (2+ )1+ (4 )] = (e +
15 )i+ (4+ 15- )]]_

—[(2+ 1.5-0.707)i+ (4 + 1.5-0.707)]] =

q_z [(2+ 1.061)i+ (4 + 1.061)]] =
2
kL [(3.061)i + (5.061)]] =

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

E= Z = k2 [(3.061)i + (5.061)]

ANSWER: a)E = k > [(3.061)i + (5.061)]];

2

b) F= k > [(3.061)i + (5.061)]]

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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