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Annotation: In this article, the solutions of some problems that belong to the analytical
geometry part of geometry, are not included in the school geometry course and the higher
geometry course, and are considered non-standard. That is, the solution to the problematic
questions related to rectangles with a relatively high level of complexity was found analytically.
The considered issues serve to develop the geometric worldview of students who want to master
analytical geometry in depth.
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Annotatsiya
Ushbu magqolada geometriyaning analitik geometriya qismiga tegishli bo_lgan, maktab

geometiya kursi va oliy geometriya kursiga kiritilmagan, hamda nostandart hisoblangan ayrim
masalalarning yechimlari yoritilgan. Ya‘ni, to‘rtburchaklar bilan bog_liq murakkablik darajasi

nisbatan yuqori bo_lgan muommoli savollarga analitik usulda yechim topilgan. Qaralgan
masalalar analitik geometriyani chuqur o_zlashtirmoqchi bo_lgan talabalarning geometrik
dunyogarashini rivojlantirishga xizmat giladi.

Kalit so'zlar. nostandart masalalar, analitik geometriya, to'rtburchaklar, bissektrisa,
parallelogramm, to'rtburchak, moda shunga o'xshash, romb.
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AHHOTAIMSA
B nmaHHOW cTarhe pemeHHss HEKOTOPBhIX 3aJad, OTHOCSAIIUXCS K aAHAUTHYECKOU

FCOMCTpH‘—ICCKOﬁ qaCTHu rcoOMCTpHH, HC BKIIFOYCHBI B IIKOJIbHBINA KypC recoMeTpumn 1 BBICIIINH KypcC
reoMCETPUN U CHUTAIOTCA HCCTAHAAPTHBIMHU. To ectb pemIcHuC HpO6JIeMHBIX BOITPOCOB, CBsA3aHHBIX
C MNpSAMOYIOJbHUKAMHM CpPAaBHHUTEIBHO BBICOKOTO YPOBHSI  CJOXHOCTH, OBUIO HaWJIEHO
AHAJIUTUYCCKU. PaCCMOTpeHHHe BOIIPOCHI CIIYXKAT PAa3BUTHIO T'COMCTPHUYCCKOTO MHPOBO33PCHUA
CTYACHTOB, KCJIAI0MUX er’Iy6J'I€HHO OCBOUTH AHAJIUTUYCCKYIO IT'COMCTPHIO.

KuaioueBble cjoBa. HCCTAaHAAPTHLIC 3aJa4u, aHAJIUTUYCCKas TCOMCTPUA, MMPAMOYTOJIbHUKHA,
OuccekTpuca, napajjiesiorpaMM, YeThIPEXyToJIbHUK, T000ue, poMo.

Introduction. In this work, the problems related to the internal properties of a square, a
square and a parallelogram were solved. The goal of finding a solution to the problems presented
in the article in an analytical way is set, and for this, the task of using the necessary fundamental
properties is assigned. The solved problems are completely non- standard and are relevant for the
development of geometric imagination for students of mathematics in higher education.

Difenation. A triangle is a simple closed curve or polygon which is created by three line-
segments. In geometry, any three points, specifically non-collinear,form a unique triangle and
separately, a unique plane [1:179].

The SAS Similarity Theorem. Given a correspondence be-tween two triangles. If two pairs
of corresponding sides are proportional, and the included angles are congruent, then the
correspondence is a similarity[1:189].

The ASA Similarity Theorem. If two angles and the included side of one triangle are
congruent to two angles and the included side of a second triangle, then the two triangles are
congruent[5:220].

Theorem-1.
The trisectors of the angles of a rectangle are drawn. For each pair of adjacent angles, those

triseciors that are closest to the enclosed side are extended until a point of intersection is
established. The line segments connecting those points of intersection form a quadrilateral. Prove
that the quadrilateral is a rhombus.

Proof. As a result of the trisections,
isosceles A AHD = isosceles A BFC, and isosceles A AGB ~ isosceles A DEC (Fig.

S-2).
Since AH = HD = FB = FC,and AG = GB = DE = CE,
and £HAG = £GBF = £LFCE = _ right angle,
¢HDE ="'

3
AHAG =AFBG =AFCE = AHDE (S.AS.).

Therefore, HG = FG = FE = HE, and EFGH is a rhombus.
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Challenge 1 What type of quadrilateral would be formed if the original rectangle were
replaced by a square?
Consider ABCD to be a square (Fig. S-3). All of the above still holds true; thus we still

maintain a rhombus. However, we now can easily show A AHG to be isosceles, m£AGH =
mLAHG = 75°, Similarly, m4BGF =75°. m«AGB = 120°,
since m~GAB =

m«GBA = 30°. Therefore, m£HGF = 90°. We now have a rhombus with one right

angle; hence, a square.

Theorem-2.
In right A ABC, with right angle at C,BD = BC,AE LK and

= AC,
"IKL A Provethat DE = EF + DG.

(S-4)
Proof. Draw CP 1 AB. also draw CE and CD (Fig. S-4).

ms3 + msl +ms2 =90°
ms3 + ms1l = ms4 (#5)
By substitution,
ms4 +me2 = 90°
butinright ACPE, mz4 + m«1 =90°.
Thus, 21 = 22 (both are complementary to £4), and right
A CPE = right A CFE,and PE = EF. Similarly,
ms9 + ms7 + ms6 = 90°
ms9 + ms7 =ms5 .
By substitution, m«5 + m«6 =90°. However, inright A CPD,
ms5 +mse7 =90°
Thus, 26 = 27 (both are complementary to £5), and right
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ACPD = right ACGD and DP = DG.
Since DE = DP + PE,weget DE = DG + EF.

Theorem-3.

Prove that the sum of the measures of the perpendiculars from any point on a side of a
rectangle to the diagonals is constant.

D

c
(S-3)
Proof. Let P be any point on side Aof rectangle ABCD (Fig. S-5).
Rand Fare perpendiculars to the diagonals. Draw 4 perpendicular to Band then
“Hperpendicular to 4. Since PHJF is a rectangle (a quadrilateral with three right
angles),we get PF = HJ. Since PHand Bare both perpendicular to 4, His parallel to
‘B Thus, 2APH = £ABD. Since, AE = EB, £CAB = £ABD. Thus, by transitivity,

LEAP = £APH; also in A APK, AK = PK . Since£AKH = £PKG, right A AHK =

right A PGK (S.A.A.). Hence, AH = PG and, by addition, PF + PG = H] + AH =
A]J, a constant.

Theorem 4.
Given square ABCD with m£EDC = m«ECD = 15°, prove
A ABE is equilateral.
Method 1: In square ABCD, with m£EDC = m«ECD = 15° draw A AFD on
such that m£FAD = m«FDA = 15°. Then draw F(S-7).
AFAD =AEDC,and DE = DF.

Since £ADC is a right angle, m2£FDE = 60° and A FDE is equilateral so that DF =

DE = FE. Since m«DFE = 60° and mczAFD =

150°, m<AFE = 150°. Thus,
m«FAE = 15°and msDAE = 30°. Therefore, m£EAB = 60°. In a similar fashion it may

be proved that m£ABE = 60°; thus, A ABE is equilateral.

Method 2: In square ABCD, with m£ZEDC = m«ECD = 15° draw equilateral

A DFC on Iexternally; then draw_F"( S- 7).;Eis the perpendicular bisector of I
Since AD = FD, and mcADE =

m«FDE = 75°, A ADE =A FDE. Since
m«DFE = 30°, m«DAE = 30°. Therefore, mzBAE = 60°. In a similar fashion, it

may be proved that m£ABE = 60°; thus, A ABE is equilateral.
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(5-8)
Method 3: Extend IFand (Eto meet Band Dat K and H, respectively (Fig.S-8) In
square ABCD, m«KDC = m«£HCD = 15°, therefore, ED = EC. & ©
Draw and
perpendicular to IK In right A DGC, m«GCD = 75°, while mzADF = 75° also. Thus,
AADF =ADCG, and DF = CG. m£4GEC =30° In A C 1 .
GEC, G = *EC) Therefore,
C,DF Y(ED),or _  1(ED). Since Ais the perpendicular bisector of DE, AD = AE. In
G = = 2

2
a similar fashion, it may be proved that BE = BC; therefore, A ABE is equilateral.
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