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Annotation
In the process of solving trigonometric equations, when we make some changes of forms or
when the left side is replaced by the right side of the formulas given in the article, the solution
may disappear. This is why it is important to check the roots that we find when using these
formulas.
Key words: equation, change of form, field of determination, root, solution, system of
inequalities .
Some one trigonometric equations solve in the process roots lost to stay cases happened will give
. This left and right parts each different identification to the field have has been formulas apply
as a result happen will be For example the following formulas :

ctga tga’ 1-tgatgB’ 1+tgatgB’
2tg ¢ 1-1g2% 2tg
sing =——=— COSaz—é;tga:—za
1+t9° — 1+t9° — 1-tg°~
J 2 J 2 0 2

1
and others _tga:t— the left side of the formula a¢%+ﬂk; k e Z at, right part
ctga

1
a+ % -m; m e Z defined in .Ctga = t_ on the left side & # zzN; N € Z of the formula , on
o

. V4 :
the right part  # > m; m € Z meaning at have _ The rest formulas the same for comments

conduct can _

Trigonometric the left side of Eq shown of formulas right part with when replaced of the solution
lost to stay cases happened to give can _ That's why for this formulas when we use his right part
unspecified , left part determined of the unknown values checking to see need will be For
example ,

2tg ¢ 1-1g2%
sinaz—a; COSox = é
1+tg® = 1+tg® =

9 2 g 2

formulas when we use @ # 7+ 27N, ne Z.
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_ _ Sin X + COS X
Example 1. This the equation solve : ——— + 2tg2X + 052X =0.
SIN X —CO0S X

_ SinX+cosX _ _ .
Solving .——  of the fraction photo and the denominator COS X to being and

SINX—COSX

2tgx —tg?
tg2x = 92 ;cost:1 tgzx
1-tg°x 1+tg°x

formulas supporting
tgx+1  4tgx  1-tg°x

+ + =
tgx -1 1-tg®x 1+tg°x

(1)

the equation harvest we do Given of Eq identification field X # % + %n; N e Z. Harvest has

been of Eq identification field as wellx¢%+%n; neZz, x¢%+7rk; keZ. Given

equation for

X = % + 7zk; kK € Z solution will be (1) equation we solve .

tgx+1  4tgx +1—tgzx_0_ (th+1) 4th 1- tgx

+ - ]
tgx -1 1-tg’x 1+tg°x tgx —1 1+tgx
(tgx—l)2 _tgzx—l_o_ tgx—1 (tgx-1)(tgx+1)
tg’x—1 tg’x+1 = tgx+1 tg?x+1

From this tgx =1, Xx=—+ zm; m e Z.This is the solution because it wo n't given equation

identification to the field belongs to it's not .

1 tgx+1
tgx+1 tg’x+1
2tgx =0; tgx=0, x=7l; l e Z.

=0; tg°x +1—tg°x — 2tgx —1=0;

Answer : 7l; %+7zk; {k,l}ez or%p; peZ.
Example 2. This the equation solve : tg (X + %j + Ctgx = —»\/§.

Solving . Given equation for X#7N; NeZ, X¢§+7Zk; keZ. Given the equation the
following equation with we will exchange .
tgx+ — L
1 J3tgx 1
SERNE =3 @)

1—itgxt \/_tgx tgx

J3
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—+7zm; me Z inappearance numbers given of Eq identification to the field corresponding to

, but (2) of Eq identification to the field belongs to it's not . That's why for %+ rm;, meZ

numbers given of Eq root to be that it won't be checking we will see .
T
tg(g%mm]ﬂtg[gwmjz_@; g =3, meZ

Example 3. This the equation solve : «/—COS 2X = \/Ctgx +1.

Solving . The equation acceptance to do possible has been values the following inequalities
system satisfies .

cos2x <0,
ctgx >0,

tg°x

— 1
from this Xe[%+7rn, %+ﬂn};nez. COSZX=1—2 and CtgXx=— formulas

1+tg°x tgx
supporting the following the equation harvest we do :

2 J—
ftgzx 1: /1 1 3)
tg°x+1 '\ tgx
1

1
=Y, y >0 designation we enter In that case tgX =—; into equation ( 3). the following
y

2

.
a
P

appearance takes
A 4
1 y4 =y+1or 1+ 3;4 :(y+1)2. y >0 that it was for
1+ yz):(1+ y4)(y+1); 1+ Yy —y—y =y +1+y° +y*:

+y3—y2+2y=0. y >0 that it was for

[
+
<

(1-y)
Yy +y
V' 4y +y —y+2=0.

—_

IS

This is an equation positive to the roots have not because _ Yy >0at y4+y3>0 and

. : T
y2 —y+2>0. Eqinsolving X # =+ zn; ne Z has been from formulas was used . Check
V4 . :
as a result E + zzNn; n e Z in appearance numbers of Eq root will be

T
Answer :E+7rn; neZ.

sin X

3 —— +1igx=2.
C0S” X +SIN° X

Example 4. This the equation solve :

) T T .
Solving . X # E +7zn,nel, X+ _Z+ zm; m e Z . Eq form we will exchange .
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sin x
in3 1 1+ctg’x 1
sin"X =2 93 + _
COS’X+sinx  ctgx 1+ctg®x  ctgx
sin®x
The last one in Eq X # 77K; K € Z. Inspections X = 7zK; K € Z numbers given the equation not
satisfied let's see can _ Harvest has been the equation we solve .
Ctox + ctg>x +1+ ctg®x = 2ctgx + 2ctg*x; 2ctg*x — 2ctg®x + ctgx —1=0;
(2ctg3x +1)(ctgx -1)=0.

2

_ 1
From this CtgX = —% or ctgx =1.

_ 1 T
to Eq we will come As a result X=—arCCtgg—+7zp, X=Z+7zq; {p,q} el.

P

Answer :—arcctggiwzp, %qu; {p.q}eZ.

2
Example 5. This the equation solve : 15sin® X + 2tgx = ctg (% + Xj -1.

Solving . Eq identification field we find :

X¢%+72'n; neZ, x¢—%+7zk; keZ.

. 5 1 1 T ctgx -1
Sin X=—2, thZ—, ctg —+ X |=
1+ctgx ctgx 4 ctgx+1
formulas attention take
15 2 2

—+ + =
l1+ctg°x ctgx ctgx+1
the equation harvest we do In this above identification to the field again will X# zm; M e Z

also be added . X =7m; Me Z given equation root to be or that it won't be checking we will
see .

15sin® zm + 2tgzm = ctg (%wzm)—l, meZ

at equality right , then X=7zm; meZ given equation the solution will bectgx=y

replacement we will do it .
15 2 2
>+—+——=0.
1+y" y y+1
From this 15y* +15y +2(y° + y* + y +1) + 2y (1+ y*) =0;
4y° +17y* +19y +2=0; 4y* +32+17y* —68+19y +38=0;

A(y+2)(y* -2y +4)+17(y-2)(y+2)+19(y+2)=0; (y +2)(4y’ +9y +1)=0;
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—-9++/65
3 :

+./65

In that case X =arcctg(—2)+zp; peZ, x=arccty __T

+./65

Answer : 7M; me Z, arcctg(—2)+zp; p€Z, arccty _Q_T

y+2=0o0r 4y’ +9y+1=0; y=-2 or y=
+7q; ge .

+7q; ge’Z.
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