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Annotation: this article explores the solution of some problems of varying
............. severity, and through their study and solution, it is aimed to develop the skills of

independent solution of geometric problems in graduates of Secondary School,
as well as to familiarize themselves with various methods related to the joint
application of basic concepts, theorems and formulas in solving geometric
problems.
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AHHOTanMs: B JaHHON cCTaThe HU3YUYEHO pPEIICHUE HEKOTOPBIX 3aJay C
pPa3IMYHON HAKJIIOHHOCTBIO, LIEJIbI0 M3YYCHUS M PEHICHUS KOTOPBIX SIBISETCS
dbopMupoBaHHE Yy BBIMYCKHUKOB OOIIE00pa30BaTEIbHBIX IIKOJ HAaBBIKOB
CaMOCTOSTENIbHOTO PELIEHUs TEOMETPUUECKUX 3a/a4, a TAKKE€ 03HAKOMIIEHHUE C
Pa3JIMYHBIMA METOJIaMH COBMECTHOT'O MPUMEHEHUSI OCHOBHBIX TIOHSTUI, TEOPEM
U GOopMyJI MPU PEIICHUH T€OMETPUUECKHUX 3a/1a4.

KiaroueBbie cioBa: Teopema, Qopmyna, OuccekTpuca, MeaMaHa, BBICOTA,

JlnoreH, yMHOKEHUE, IEPIEHAUKY ISP, YO, BBITYKIOCTb.

Solving some geometric problems of varying difficulty requires the joint
application of the basic theorems and formulas of geometry (planimetry).
Engaging in the study and solution of this type of issue helps teachers, students
and students to strengthen their knowledge, skills and abilities. Below we will
study several geometric issues of this type.

Issue 1. Is that the square of the bisector of the angle of the Triangle is equal to
the subtraction of the product of the cuts that we separate from the integer against
the bisector by the product of the integers attached to it, i.e.

1?="ab — ab, prove equality.

Solution: we look at the triangles ACD and BCD (fig. 1):
1) according to the cosine

theorem B’ =b®+12 —2bl cosa
yA®

a’ =a’+I’ -2alcosa , inthis « ==, Fromthis
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2 12 W2
2bl.cosa  b"+IS —b _
2, thatis

2al_cosa  a’+1?-a’
12(b—a) = ab(b—a)— (ab? — a’h)

(A)
2) According to the property of the

bisector of the Triangle %:ﬁ that is

ab, =ba,. Without it
ab’ —a;b=abb, —aba=ab (b-a) and (a)
equality

I?(b—a)=ab(b—-a)-ab,(b—a) comes to view or
it bza if, Il=ab-ab. If a = b then

2 2

C

2 2 2 2

b -—a —— and | —a‘— .
’ :I c

Say, I?=ab - a.b, appropriate.

Issue 2. Two circles intersect at a right angle (that is,
their attempts through one of the points of fig 2

intersection are mutually perpendicular). If the radii

of the circles are R and r, Find the cross section (length)of the total attempt of
these circles.

Solution: O, and O, are given centers of circles, M-one of their intersection

points, AB - let it be a common attempt (fig.2)
From the intersection of circles at a right angle, it

follows that O;M is perpendicular to O,M .

Therefore 0,0, =V R* +r?

Let R >r . We pass BC parallel to 0,0, and look at . o

AABC (£A=90°. According to the Pythagorean

SHHHHHE theorem i o

AB=VBC2? = AC2=,/R2 + 12— (R —1)2=V2Rr.

If R=r, then c B 5

AB= 0;0,=R+/2. S0, AB=+/2Rr . fig 3

Issue 3. The sides of a triangle are 25, 24, and 7.
Determine the faces of the circles drawn inside and outside it.
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Solution: It is convenient to solve the problem in the following order:

1)  Let's mark the sides of the triangle with a, b, c.

Suppose a=7, b=24, c=25.

2)  We determine the type of AABC: a?+b?=625 and ¢?=625, that is, since
a?+h?=c?, according to the reverse theorem of the Pythagorean theorem, AABC
Is right-angled (fig. 3) .

3)  The center of the circle drawn outside the triangle is O, - at the point of
intersection of the middle perpendiculars transferred to the sides of the triangle.
In a right-angled triangle, the center of the inscribed circle is the center of the

hypotenuse, that is, R= % =12,5.

4)  The center O of the circle inscribed in the triangle is at the point where the
bisectors of the triangle intersect.

5) BD=BF=x, AE=AF=y, according to the property of cross-sections of
attempts made from a point outside the circle.

6). BC=a=7 or r+x=7 according to the condition. AC=b=24 or r+y=24 by
adding these equalities 2r+(x+y)=31 or 2r+AB =31, 2r+25=31. From this r=3.
7). Let S;-inscribed and Sy-external be the faces of circles.

: 625 .
Then S, =7r* =97 (sq. unit.) S2=7R’ =12,527Z=T7r (sq. unit.).

.. . abc ¢
Note: R and r radii can be found using the formulas R=Tm=§=12,5 and
abc ¢ S ab 168
wec = P 2ab 2 ’ p a+b+c 56

Issue 4. A triangle ABC with face equal to 1 is given. (figure 4). The medians of

the triangle are AK, BL and CN, respectively, and points Q and R are taken

AP BQ 1 CR 5 _. .

L] == — == _

PK 1 OL 2’ RN 4 Find the face of triangle PQR

Solution: Let the point O be the point of intersection of the medians of the

triangle  ABC. In  that case
1

Spnos = Sasoc = Spmoc = Smsc = 5

Let's look at the triangle APOQ. In this

op=2ak-Lak=1ak
3 2 6




International Conference on Developments in Education
Hosted from Saint Petersburg, Russia

https: econferencezone.org Nov. 24th 2022
1 .
OngBL—lBLleL, And Sapoq == OP-0Qsin ZPOQ,
3 3 3 2
1 .
Spnoe = EOA'OB sin ZAOB | if it is taken into account that
1 1
Swoo _ OP-0Q _ "< '3BL 1 1

= = = From this Saorq =5 Sanos We will have.
S,z OA-OB EAK ZBL 8" AOPQ — g A

o 1 1
Similarly, we have S,opq :E Saeoc,  Sapor = o Swoc

APQR — ;(% é ﬂ) == (Sq Unlt)

Issue 5. Find the ratio of the radu of the inner and outer circles of an equilateral
triangle with the base « -acute angle.

Solution: AABC is an equilateral triangle.

Let £A =£C=« . (fig. 5). We can define AC=b. According to the theorem of

Therefore S

) b ) )
sines ﬂ =R Here, R is the radius of the outer

circle. Since the angles at the base of the triangle
are equal to & ,

........... /B =180" -2 and
sinB = sin(180° — ) =sin2« . So,
sina

Now let point O be the center of the inscribed

(04
circle. Then «OAD =

5 that is why

b .
r=0D=AD tgﬂz—tgg From this

L sin2atg &
R 2

Issue 6. The sides of triangle ABC are equal to a, b, c. Find its m, , my, mc -
medians (figure 6).

Solution: Method 1. my,=BB; to find the median, we continue it to the B;D-
section equal to BB1 and connect point D with points A and C. The resulting
quadrilateral ABCD is a parallelogram because the diagonals AC and BD are
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bisected at the point of intersection. The sum of the squares of the diagonals of a
parallelogram is equal to the sum of the squares of its sides, i.e.

b?+(2m,)" =2a®+2¢>. From this

m, =%\/2a2 +2¢° -b? |
Similarly, the medians m, and m. are
found.

T Method 2. Let ZABB=«a. Then
1 /BBC=180"-«. According to the
theorem of cosines

2
b
&l = m; —2m, > cos(180° —a)
Adding these equations,

Considering that cos(180° —a) = — cosa,

2
1
+c :E+2m§_ Erom this M, :E\/2a2+202—b2 _

In conclusion, we can say that it is not difficult to understand that the study of
geometric problems with a high degree of complexity, including the solution of
the geometric problems presented in this article, lies in the expansion of the basic
methods and substitution formulas. In this process, it is important to correctly
Imagine the shape of the geometric figure (shape) given in the problem and reflect
it in the drawing and to be able to use its properties correctly, and by strengthening
the acquired knowledge, one or the other the ability to solve problems develops.
There are also many complex problems related to other topics of geometry[1-16],
regularly continuing to solve them for a certain period of time helps to develop
mathematical ability.
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