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NON-STANDARD TASKS WITH SOLUTIONS
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Uppiwwnwbipnid  Ghpluyugyué kb dwpbdunhliughg ns
unwinupn  ubphpbbph  jménidukp, npnbp Jupng kb
ophtial Swnuyly bdwbhwwhy wy fubghpbbkph médwb
hwdwip: 1y vnwbnupuy wnuewnpuiiph hwulwgnieniip
hwpwptpwlwt E Zkhg niunighsp niuwbnnibphb
dwinpwghnid b bdwl pjbnphpbbph médwi dbpnpikphb,
ppuwip  pupupmd kb jpbly s unwinupuy
wnwownpubiphbp:  Nppul  pwwn  qhwnkhphlp nibkbw
dwpnp, wjbpuwl  wykjp  puquuqub  jhtkh Gpu
Unnbgmuabkpp  uwnbpdwgnpbwlwl, ns  unwbnupn
Jubiphpbbph niédwi hwipgni:

Ujiniwdkbuyipy], hwdwwyuwnwupiul ghnkjppilpp wlnp
E pukl puquulnpuwbh, pubh np uylh Jupnnnienil niip
Unpuunpnokint  JwnwéSnnnipiniip  jbphpbbph  niddwb
wuppkp  Ununbgnidibph  nugnnipyudp; 1y unwinupun
hwjwuwpnidabph (nidmdp wwhwienid E ny unwinupn
Uwnwénnnipnil, nuwnngnienibbkp o Jupijws b oppubg
niddwilr thnpdhg, dbunhnpunienibbbph  wkubhluyhg b
Ubpnnblph whpuwybnbinig: 1y unwinupun pbnhpbbph
nisdwl ny wywhnuuh puwbwlh htphnipnyh npninidp
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bwwuwnnmd  F uwmbkpdwgnpSwlub dwnwsnnnipjul
qupquguwip: Znpjwsh bwwwwllh E qupqughly ns
wjwhpulul  dnwéngnienibp  nuwhnnbbph  opowbnul
bkpluyughbing  dbwhnpnipniabbph  dbpnnubpt m
wnkuuhfwb:
Pwihuyh  pwnkp  hwyjwuwpnid, ns  unwingupn
huwjwuwpnidikp, jniénid, wpwnuwhujunnieind i,
unknbwgnpéwljul Jwnwdngnipnil, dhunhnpunipiniibbph
wnkplhlu:

P .Apyronsn , JI. Abpaman

HECTAHZIAPTHBIE 3A/JAYH C PEIIIEHHAMH

B pabome npusedenvi pewienus HecmaHOapmuebIX 3a0a4 O
mamemamuke, KOMopvle MOZYM CIYHCUMb 00PAYOM O/l peuleHUs.
opyaux nOO0OHBIX 3a0auy.
Tousmue «Hecmandapmuas» 3a0aua omuocumenvHo. Kax moavko
npenooasament 3HAKOMUM YYAWUXCS C  MEmooamu peueHus
Makux 3a0ay, OHU nepecmaiom OblMb KHECMAHOAPMHBIMUY
3a0auamu. Yem Oonvuie y uenogexa 3HaHuil, mem pazHooOpasHee
0y0ym e2o nooxoovl K pPeuleHuio MmMeEopyYecKux, HeCmaHOApmHbIX
3a0au. OOHaKo 3HAHUSA OOAIHCHBL ObITNG PASHOHANPAGIEHHBIMU, AK
KaK 001adarom cnocoOHOCMbIO OPUEHMUPO8AMb MblulieHUe Ha
PasHvle nooxoovl K pewleHuro 3a0ad. Pewenue necmanoapmuuix
VpaeHeruil mpeOyem HeCmaHOApmMHO20 MbIULIEHUS, CYHCOCHULl U
3a6ucum Om OnLIMA UX PpeueHus, O06IA0eHUs Memooamu U
npuemamu  npeobpaz08aHus. Camocmosimenvhulii.  HOUCK
HeCmaHOapmHno20 Ccnocoba peuwieHusi HeCMmaHoapmusix 3a0ay
cnocobcmeyem pazeumuro meopuecko2o mvlulienus. Llens cmamou
- paszeumue HempaoUyYUOHHO20 MbIULIEHUS V CMYOeHmMOo8 nymem
npeocmasieHust Menmooos u NpUemMos npeoopaz06anuil.

Kniwouesvie cnosa: Ypaenenue, Hnecmandapmmuvle YpagHeHus,
peuleHue,  GblpadiceHue,  MEOpUecKoe — MblulleHue, — Npuemvl
npeobpazosanuil.

The paper presents a solutions of non-standard tasks in
mathematics, which as a result can serve as a model for solving
other similar tasks.

The concept of a “non-standard” task is relative. As soon as the
teacher introduces students to the methods for solving such
problems, they cease to be "non-standard" tasks. The more
knowledge a person has, the more diverse his approaches to
solving creative, non-standard problems will be.

However, the relevant knowledge must be multidirectional, as it
has the ability to orient thinking towards different approaches to
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solving problems. Solving non-standard equations requires non-
standard thinking, judgments and depends on the experience of
solving them, mastering the methods and techniques of
transformation. An independent search for an unconventional way
to solve non-standard problems contributes to the development of
creative thinking. The purpose of the article is the development of
non-traditional thinking among students by presenting the methods
and techniques of transformation.

Key words: equation, non-standard equations, solution, analysis,
expression.

1.Introduction

In recent years, much attention has been paid to the solution of so-called non-
standard problems in the methodical press. School students often find complete
helplessness in the simplest situations, how unusual the proposed method is for the
student, how non-standard it is. The concept of a “non-standard” task is relative. As
soon as the teacher introduces students to the methods for solving such problems,
they cease to be "non-standard" tasks. The more knowledge a person has, the more
diverse his approaches to solving creative, non-standard problems will be.

However, the relevant knowledge must be multidirectional, as it has the ability
to orient thinking towards different approaches to solving problems. Solving non-
standard equations requires non-standard thinking, judgments and depends on the
experience of solving them, mastering the methods and techniques of transformation.
An independent search for an unconventional way to solve non-standard problems
contributes to the development of creative thinking. The purpose of the article is the
development of non-traditional thinking among students by presenting the methods
and techniques of transformation.

The study and analysis of solutions to non-standard problems was mentioned in
the literature [1-5]. In particular, Poya noted that each solved problem becomes a
model for solving similar problems in the future.

And in the works of Robert Djijian, we see that to solve each problem we use an
already solved prototype problem. By the way, both authors referred to the steps of
problem analysis [5].

2. Purpose and problem statement

Solutions to mathematical problems do not always consist of a clear statement, in
many cases the necessary explanations are missing, which does not serve well in the
process of solving subsequent problems. The work presents several non-standard
problems of mathematics, the solutions of which can serve as examples, where the
methodology of their solutions is detailed, which will be both solutions of the
mentioned problems and research and methodology of problem solutions.
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The work provides not only the solutions to the problems, but also their analysis
and the selection of the necessary methods, which as a result can serve as a model for
the solutions of such problems, that is, the ability to solve and analyze the problem
will gradually be formed.

Let's present problems, the solutions of which require unique, special approaches
and analyses, using the well-known toolkit of mathematical operations.

Task 1.Solve the equation

x3
X" =36 (@D}
Solution. The equation (1) can be written in the form  x*°=36 =62;
If we square the left and right parts of the resulting equation, we will get:

(x%*)’=(62)3 @
Considering that (a™)™ = (a™)™, from (2), we will get:
(x3)x3 =66
from where we will have: x3 = 6, and finally x = %:

Answer: x = V6
Task 2. It's a given
x3+—=18 (3)
X
to find x7 + —-q:
X
Solution. Using the well-known formula for the sum of the cubes of numbers, we will
have |

3
2= (e () = (ee (1),
on the other hand, given that a® + b3 = (a + b)3 — 3ab(a + b) , we will have
1\3 1

(x+3) —3(x+;)=18 4)
denoting t = x + i from (4) we obtain ¢t3 — 3t =18, or t3 — 3t — 18 = 0:
Lets present the last equation as follows:

t3—3t2+3t2 -9t +6t—18 =0,

t?2(t—3)+3t(t—3)+6(t—3)=(t—-3)(t*+3t+6) =0.
If we need to find real solutions to the equation (3), it is obvious that the trinomial in
the second bracket has no real solution and t = 3, will be the only real solution,

wheret = x + i = 3 . By squaring the left and right parts of the resulting equation,
we obtain:

2 14 1 1
t=3, 9X+—9 =3=9 then X*+5+2=9, X +=7:
e Xg X X

By squaring the left and right parts of the resulting equation, we obtain:
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(xz + i)2 = 72 = 49,

x2
then
.. 1
x* + 2 +2 =149
X
or
Xt +— =47 (5)
X
Multiplying the left and right parts of equations (3) and (5) , respectively, we obtain:

(2+5) () =710
x7 +x + =+~ = 846,
X X
from last equation we obtain
x7 +— = 846 — 3 = 843
Answer: x7 + % = 843:
Task 3. Solve an equation

1 x+1._ 1 23
(1+3) =(1+3) (6)
Solution. Let's note that
1 + i e ﬁ’
23 23

hence the right-hand side of (6) can be represented as in the following form:(l +

1\23 _ 2453 _ ,23\_53 _ ,—23\_p3 _ ,—23-1+1\_p3 _ 1\7%3 _
5) =OF=OT=C =P =(1ry) =

a1 :EZ —24 —24
—24+
(1r=5)
Comparing the left side of the equation (6) and the modified right side, we obtain:

x+1 —-24+1
(1 + l) = (1 + L) , from which we obtain x = —24.
X —24

Answer: x = —24:

2021

1
Task 4. Calculate X+ if it is known, that X+;=\/§:

2021
X

Solution:

1
By squaring the left and right parts of equation X+; = \/E , We obtain:

x2+2+i2:2
X

x*+1=0

x* = -1.
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2021 2020

Then considering that X™~ = X" XX , we obtain:
1 1 1 1
2021 2020 4505
X +—=X XX+ =(x XX+—:—X——:—\/§:
X2021 X2020 XX ( ) (X4)505 XX X
Answer: - \/E
Task 5. Calculate without a calculator:
Vv1111111155555556
Solution.

Using the form of representation of the number in the 10 system and the form of the
formula of the square of the binomial and making simple pretensions, the root
number can be represented as follow

1111111155555556 = 11111111 -108 +50-1111111 +6 =

108 -1 107 -1
108 + 50 -

1
+6=§(1016—108+5-108—50+54)

1 1
= 5(1016 +4-10% +4) = 5(108 + 2)2
So, we obtain:

V1111111155555556= /3(108 +2)2 = §(108 +2):

Answer; %X(lo8 + 2):
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