Section 16
Trigonometric mequalities

Almost a quarter century as a trigonometric inequality ceased to be offered
to entrants on the entrance exams in mathematics. Why is it so? The answer
remains a mystery. However, in the last five years, some universities in Ukraine
have abandoned this "fashion".

Indeed, when solving equations and their systems containing, in addition to
trigonometric functions, roots or logarithms, the range of permissible values is
often given by trigonometric inequalities. It is difficult to overestimate the role of
trigonometric inequalities in solving exercises using the derivative of monotonicity
of trigonometric functions in undefined numerical intervals.

It is advisable to recall the definition of the unit circle, sine, cosine, tangent
and cotangent axes; values of trigonometric functions of some arguments.

A circle whose center is at the origin of the coordinate system and whose
radius is equal to one is called a unit circle.

The vertical diameter of a unit circle is called the sine axis, the horizontal
diameter is called the cosine axis. The tangent to the unit circle at a point (1; 0)
called the axis of tangents, and at the point (0; 1) - axis of cotangents.

The solution of any trigonometric inequality by transformations is reduced to
solving the simplest inequalities:

). sinx<a.

a). at |a|<1 —arcsina+ (27 —1)- 7 < x <arcsina +2/m,n € Z.

0). at a>1 x— any real number.

B). at a<-1 xed.

2). sinx > a.

a). at |a|<1 arcsina+2m <x<-arcsina+(2n+1)- 7,ne Z.

0).at a>1 xed.

B). at a < -1 x— any real number.

3). cosx<a.
a). at |a|<1 arccosa +2m < x<-—arccosa+(n+1)-2r,neZ.

0). at ¢ >1 x— any real number.
B).at a<-1 xed.
4). cosx>a.
a). at |g| <1 —arccosa +2/m < x <arccosa +2m,n e Z.
6) ata>1xe@.
B). at a <-1 x— any real number.
5). tgx<a.

V4
—5+7m£x£arctga+7m,neZ.

6). tgx>a.



V4
arctga+7m£x£5+7m,neZ.

7). ctgx < a.

arctga+7zn£x<(n+1)7r,neZ.
8). ctgx>a.

m<x<arctga+m,ne’.

In the process of solving trigonometric inequalities, in addition to identical
transformations, it is useful to introduce an auxiliary variable.

After the inequality has been reduced to a simple one by means of identical
transformations, one can complete its solution in one of three ways:

1). the use of formulas for the solution of simple trigonometric inequalities;

2). use of the unit circle;

3). using the graph of a trigonometric function, which was formed as a result
of identical transformations.
Solve inequality:

ésinz X +lsin2 2x > cos2x.
4 4

Solution:
Let us reduce all the terms of the inequality to one function. We apply the degree-
lowering formulas on the left-hand side of the inequality:
§-ﬂ+l-(l —cos’ 2x)> cos2x|>< 8;
4 2 4
5(1—cos 2x)+ 2(1 — cos’ 2x) > 8cos2x;
5-5c0s2x+2—2cos’2x—8cos2x > 0;

—2cos? 2x—13cos2x+7>0|><(—1);

2co0s” 2x +13cos2x -7 <0.
Let's solve the square inequality with respect to cos2x:
D=13-4-2-(=7)=169 + 56 = 225 =15%;

~13-15 _ C—13+15 1

cos2x = =7, cos2x= E

Ny

i Vi cos2x

—7<c052x<l.
2

Inequality —7 < cos2x holds for any real values of x.



3

We solve the inequality cos2x < % Because |- < 1, then using the formula (3), we

obtain solutions of this inequality:

arccos% +2m<2x < —arccos% + 27m;
Z+27z71£2x£—£+27m;

3 3
Z+27z71£2x£5—7z+27m|:2;

3 3
Z+7z71£x£5—ﬂ+7m, ne’/.

6 6

Answer: [%+ m; 5?7[+7m} nelZ.

Inequality cos2x <% can be solved with the unit circle.

Ny
1

Wiy

-1 3

A short algorithm for solving inequalities using the unit circle:
1). construct a unit circle;

2). on the cosine axis denote the number % (a miniature circle in the case of a strict
inequality and a shaded circle in the case of a nonstrict inequality);

3). through point G Oj draw a chord parallel to the ordinate axis (mark the points

of its intersection with the circle as indicated by the intersection point of the chord
on the abscissa axis);

4). the intersection points of the chord with the circle are aligned with the origin;
5). it is fatter to point the part of the cosine axis and the part of the circle that
corresponds;

6). taking into account the period of the trigonometric function, we write down the
result, and after simplifying it (if necessary) - its answer (preferably in the form of
a numerical interval).



The third way to solve inequality cosx <% is that:

1). build graphs of two functions y =cos2x and y = %;

2). denote the points of their intersection;
3). project these points onto the abscissa axis;
4). As an intermediate result, write down the numerical interval on which the graph

of the function y =cos2x posted below the function graph y = %

5). with the period of the function y =cos2x and after identical transformations
write down the answer.
5+2cos2x <3-[2sinx—1|

Solution:
Reduced to one function and one argument:
5 +2(cos2 x —sin’ x)s 3-[2sinx -1
5+2(1—sin2 x —sin’ x)S 3-2sinx -1
5+2(1-2sinx)<3-[2sinx -1
5+2-4sin’x<3-[2sinx—1
7-4sin’ x <3-[2sinx—1
Let the sinx =+, then:
7-41* <32t -1

9

3

b

b

9

2t-1=0, 2t =1, tzl.
2

oy
/t

—

On (—oo;%j. 2t—-1<0,

2t-1|=1-2¢, and the inequality takes the form:

7—41* <3-(1-2¢);
7—41* -3-(1-2t)<0;
T—4t* -3+6:<0;
—41° + 6t +4 <0} (-2)
20 =3t-22>0; D=9+16=25=5%;
235 2 1, 345

2.

o4 4 277 4



by

(2;+)~ is not a solution to inequality.

On [%;—kooj 2t—-1>0,

1|=2t-1.

7—4t <3-(2t 1) 7-4>-3- (2t—1)£0
7—4> -6t +3<0; —4f —6t+10<0|(

2t° +3t-5>0. D=9+40=49="77,

AL ST \

25 ol /1 “t

2% +3¢-5.

y=
(—oo; 2,5]¢{2 j
(-
[

o0;—2,5] is not a solution to inequality.

I;+00)c B j well then [I;+«)— is a solution to the inequality.

( o0; —ﬂu I;+o)— Solving inequality 7-4¢* <3-[2¢ -1



Returning to the substitution, we get:

sin x < —%. According to the formula 1) we have:
. 1 . 1
arcsin| — ) + (2n - l)7z < x < arcsin| — ) + 27m,

—(—£j+27m—7zﬁxé—£+27m,
6 6

—5—7Z+27mﬁx£—£+27m,n62.
6 6
sin x > 1. This inequality is correct only for x that satisfy the equation sinx =1, that

1S, when x=%+27m,neZ.
Answer: [—%+27m;—%+27m}u{%+27m},n e”/.

. 6 6 13
sin” x +cos” x > —.
16

Solution:
The left side of this inequality requires large transformations in order for the latter
to become simple.
6444444449704 444444 43

sin® x + cos® x = (sin2 x)3 + (0052 x)3 = (qingf‘gczk gps@x} : (sin4 x —sin® x-cos® x + cos” x)z
1
64444444444 CK0T8" 44444444448
=sin* x —sin® x-cos® x + 3sin” x - cos® x + cos* x —3sin’ x-cos’ x =
2
= (qin;fégczk gfogfo,xj —3sin’ x-cos® x =1—-3sin’ x-cos’ x =
1

2sin x-cosx-2sin x-cosx 3., 3 1-cos4x
. =l-=sin" 2x=1--———=
2-2 4 4 2

=1-3

:1—3-(1—cos4x)=1—§+§cos4x=§+§cos4x.
8 8 8 8 8

Then the original inequality will have the form:

53 13 3 13 5 3 13
—+=cos4x>—, —cosdx>———, —cosdx>—
8 8 16 8 16 8 16

5 X g cosdx > % According to the

formula (4) we have:

—arccos%+27zn<4xarccos%+27zn, —%+27m<4x<%+27m,n62,

T T T m
——+—n<x<—+—,ne’”.
12 2 12 2

Answer: - =+ Doy < 24T ez, (—1+ﬂ;1+@} neZ
12 2 12 2 12 212 2
sin 2x +tgx > 2.

Solution:



Because rgx = :)nsi , then the range of valid values cosx = 0, that 1s x = z, m, neZ.
Using the half-argument tangent formula sin2x = littggxzx , We obtain an inequality
equivalent to the original:

lfttggxzx +1gx > 2; After replacement zgx =+ we have:

1?:2 1t-220x(147) 60 1422 >0, 2+£(1+8)-201+£)20, 2+t+£ —2-2¢ >0,

£ —2t*+3t-2>0.
+1; +2 - divisor of a free member.
1: ’-2-1"+3-1-2=0, and therefore 1 - root of the equation ¢’ —2¢* +3t-2=0,

a2 e i
g Pyl

E
T
S 2t-2
059
0
t?—t+2=0, D=1-8=-7<0. This equation has no roots.

Inequality ¢’ —2¢* +3¢-2>0 equivalent to the following inequality

(t—l)-(t124—2t4-52j20, well then t-1>0, t>1. 1gx>1.

>0

T T
—+m<x<—+m, ne”.
4 2
T T
Answer: [ZJF m; E+7znj, nelZ.

2 3
cos” x < =—.
4

Solution:

Let us apply the degree reduction formula cos® x = Icos2x

The inequality takes the form:
1+cos2x

;< % < 2; 1+ cos2x < % cos2x < % According to the formula (3):

arccos%Jr 2m < 2x < —arccos%Jr 27(n+1);
£+27zn<2x<—£+27zn+27z;

3 3
%+27m<2x<§7z+27m . 2;

T b4
g+7m<x<?+7m, nelr.



Answer: (%4‘ m; 5?”+ ﬂnj neZ.

sin(z — 2xj > ﬁ
3 2
Solution:

Since sinus - an odd function, then:

ol 52 {25 ) -on{2e-5)

Inequality is as follows:

—sin(2x—%j > §|>< (-1), sin(2x —%) < —ﬁ,

2
- arcsin(— ?] + 72'(21’1 - 1) <2x —% < arcsin(— gj + 27m,

T
+5

4—7[+27m<2x—£<5—7z+27m
3 3 3 3

ST”+2;m<2x<27r+27m|:2;

b2
?+7zn<x<7z+7zn,neZ.

Answer: (5?7[+7m;7r+7mj,n62.
(3x 7 3
cos’| —+— |>=.
2 12 4

1+ cos(3x + ﬂj
6

2

Solution:

3 V4 3 T 1
>—; 14+cos|3x+— |>—; cos| 3x+— |>—;
4 6 2 6 2
1 V4 1
—arccos—+ 27m < 3x + — < arccos— + 27m;
2 6 2

“Ziom<sx+Z<Ziom _Z;
3 6 6

—£+27m<3x<£+27m|:3;
2 6

T 2m T 2m
L < x <=
6 3 18 3
( T 2m 27271}
Answer: |- =+, =+~ | neZ
6 3 18 3
sin i <L
x—1 ﬁ
Solution:
N2

sin

<—; —arcsin—2+ z(2n-1)< T < arcsin—2+ 27m,
x-1 2 2 x—1 2



== 42k < <= +2krl|m
x_

3okl (O oy 38k 1 948k,

x—1 4 4 x—1 4
"We flip" double inequality: 1). k=-1;

4 4 8k+9+4 4+8k+3

<x-1< +1 1+ <x< +1; <x< :

8k+9 3+8k 8k+9 3+8k 8k +9 3+8k

8k +13 8k +7
<xX<——;
8k +9 3+ 8k
2). At k=-1;
5 1 1 1 5 1

——<—<—, #0;, ——<
4 x-1 4 x-1 4 x-1

<0; 8<x—1<—§; 4<x—-1<o0, x<§ or x>5.

Answer: x<%, x>5,at k—-1.

8k +13 8k +7

<x< , at k=—1.
8k +9 8k +3
. X 1

cos| 27 -sin— |<——.

[2rang)<-3

Solution:

2—7Z+2k7z<27z-sinﬂ<4—7z+2n7z,:27z
3 2 3
1 .o 2 . X .o . e
Frr<sin=<o+n Because sin—- <1, then for this inequality to be valid it is

necessary that n =0, §< sin% <§ (A) or

n=-1, l—l<sinﬂ<z—1, —z<sinﬂ<—l (B)
3 2 3 3 2 3

We raise the inequality (A) in a square:
I .,m 4 1 l-cosmx 4
—<sin —<—; —<———<—

9 9 2 9

[ 2; 2<1—cos;zx<§|(—1); 2—1<—cosyzx<§—l;
9 9 9 9

—Z< —cosmx < —l|><(—1); 7 > COS /X >l; l< COS 71X <Z; (C)
9 9 9 9 9 9
Since the I and IV quarters have the function y =cosx decreases, then the solution

to inequality C is arccosg +2/m < mx < arccosé +2ml 7,

1 7 1 1 1 7 1 1
—arccos—+2n < x < —arccos—+2n, x €| —arccos—+2n; —arccos—+2m |,n € Z.
4 9 V4 V4 9 T

Let us solve the equation B, lift it into the square.
2

. 1 4 1 7
—<sin —<—; —<1l-cosmx <—; arccos| —— |+ 27m < 7x < arccos| —— |+ 27m,
9 2 9 9 9 9 9

1 1 1 7
2n+—arccos| —— |< x < —arccos| —— |+ 2n.
s 9 s 9

Answer: l arccos Z +2n; l arccos l +2n | | 2n+ l arccos(— lj, 2n+ l arccos(— Zj .
V4 9 V4 9 s 9 b 9
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2cos’ x—sinx >1.

Solution:
Let the sinx =1, [f|<1, cos’ x=1-sin’ x=1-1>.

The original inequality becomes:
2-(1=22)-1>1; 2-20 —1=1>0; —2> —1+1> 0 (-1},

2 4t-1<0. D=1+8=9, =5 __j ;131
2.2 22 2
/\y
/y=2t2+r—1
i N
-1 /‘i t
2

te (— 1; %) which does not contradict the condition [f|<1.

Returning to the substitution, we obtain the double inequality —1<sinx < %

equivalent to a system of inequalities:

sinx > —1,
) 1
SiIn x < —.
2
Ny
S 1 x
6 & 6
N
[1] ’x
-1
b4

—+27m<x<3—ﬂ+27m, 37”+27m<x<13?ﬁ+27m.

Answer: (5?7[+27zn; 377[+27znj,neZ; (37”+27zn; 13?”+27znj,neZ.

tﬂ—ctﬂ>—
85 TR T

Solution:
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Let's introduce a new variable tg% =t, then ctg% = %

The inequality takes the form:

2 1 2 t%/§—ﬁ—2t>0_ 3t =213

1
[——>——t >0—

BB 13 R

In the domain of definition, this inequality is equivalent to:

L (3 -2-3)>0, D=4+43=16=4>

>0,1#0.

V3
2—-4 2 1 2+4 6 3
a3 23 BT 23 23 B ’
- + — + \
IR T %
3
1
t-|t+——|-{t=+3)>0.
e - 8)
1 1
1 =1+—== _1_\/5 :u_n'n_n'n_n:n_n; 11+ == 1_\/5 :n_n;
g o) [+ 5o
1 1 1 1 1
. __+_ o 3 :VV_||'||+||'||_||:||+||; 2 2+_ 2_ 3 :”"f‘”;
10( 10 3)( 10 \/_j ( ﬁj( \/_)
te (— L; Oj U (\/5 T+ oo) Using substitution.
NE)
X T X
-—<tg—<0,| -—= — ,neZ.
ﬁ g > 6+7zn< 5 <m,ne
tg%>3. %+ﬂn<%<%+ﬂm,m62.
T 1
—§+7m<7zx<27m |:7z —§+2n<x<2n,neZ.
27

T+27zm<7zx<7z+27zm |:7r. §+2m<x<l+2m.

Answer: (—§+2n; 2nju(§+2m; 1+2mj, ne/, meZ.

sin® x —3sin x-cosx +2cos’ x < 0.
Solution:
Suppose that cosx =0, then sin’ x—3sinx-0+2-0% =sin’ x.
Taking into account the sign of the original inequality, we arrived at the absurd
inequality sin® x <0. Well then, cosx = 0. Well then, cos” x > 0.
We divide both sides of the inequality by cos” x:

sinx 3sinx-cosx N 2cos’ x

2 2 2 <0’
cos” x cos’ x cos’ x

1g’x —3tgx +2 <0.
The roots of the right-hand side of the inequality zgx =1, tgx =2.
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T
x=—, x=arctg2
4 g

y=tg'x —3tgx+2

arctg2 71gx

=N

V4
Z+7m<x<arctg2+7m, neZz.

Answer: (% +7m; arctg2 + ﬂnj, neZ.

4sin” x —3sin x-cosx +3cos® x > 2.
Solution:
2=2-1 :2-(sin2x+coszx}
4sin® x —3sin x-cos x + 3cos” x > Z(Sin2 x+cos’ x),
4sin® x —3sin x-cosx +3cos® x —2sin® x —2cosx > 0;
2sin’ x —3sinx-cosx+cos’ x> 0;
If cosx =0, then 2sin® x—3sinx-0+0” =2sin” x.
2sin” x > 0— correct inequality, and therefore divide both sides of the inequality
cos’ x not allowed.

From the condition cosx =0 it follows that x = % +kr, keZ.
Let us find the remaining solutions to the inequality. They satisfy the condition

7
x #—+m, then cosx#0, a cos” x> 0.

Dividing both sides of the inequality by cos® x, we get:

2sin’x  3sinx-cosx N cos’ x . 0

cos’ x cos” x cos’x  cos’x’
2tg*x —3tgx +1>0.
We will solve this square inequality in a graphical way.:
N ES O

3-1
D=9-8=1; tgr=""2—1. 1o
BETy Ty Ty



\ 'y =2fg’x—3tgx+1
1 1 1gx
2
V2 1
—5+7m<x<arctg5+7m, nelZ.
Let us solve the set of inequalities:
1gx < l
& 5
tgx > 1.
ANy
v
1
2
f \
IK: L 7x
o
/\)5
1
z
4
N

dh

Vs Vs
Z+7zn<x<3+7zn,neZ.

Answer: (—%+7m; arctg%+ ﬂnju(—+7m; %+7mj
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Given a group of roots x = %+ kx, The answer can be written like this:
( T 1 j (7[ T
——+m; arctg—+m (V| —+m; —+m |, ne”.
2 2 4 2

cosx—sin2x—cos3x < 0.

Solution:
Inequalities of this kind are addressed in specific ways. Consider one of them.
Let we have a function f(x)=cosx —sin2x—cos3x.

Since the period for the function y=cosx is T =2x, for y=sin2x is T =7, for
y=cos3x 1s T = 2%[ then the period for the function f(x)e27.
Let us solve this inequality on the interval [0;27):

£(x)=cosx—sin2x—cos3x = (cos x — cos3x)—sin 2x = 2sin x+23x -sin 3x2—x —sin2x =

=2sin2x-sinx—sin2x = sin2x-(2sinx—l).
Let us find the roots of this function on the interval [0;27):
sin2x =0,

=0; sin2x-(2sinx-1)=0
f(x)=0; sin2x-(2sinx—-1)=0, {2sinx—1:0.

2x =7m, xzﬂ:
2

n=0,x=0, sinx:l; x:(—l)”-£+7m.
2 6
nzl,xzz, n=0, xzz.
2 6
T Sx
n=2x=x,n=1, x=——+1r=—".
6 6
n=3,x=3—7r,
2

T 5 RY/4
——, T, —.

2

Found roots of the function f(x): 0,%, R
They share the interval [0;27) 6 intervals of constant sign:

— + = + — + N
5% x 3z 2z ‘x
2

x i
6 2 G
On O;%j sin2x >0, 2sinx—1<0, f(x)<0.
On %%) sin2x >0, 2sinx—1>0, f(x)>0.

T St\ «w b4 Sm . .
On 5? E<x<?, 7r<2x<?, sin2x <0, 2sinx—1>0, f(x)<0.

On 57[;71') 5?7[<x<7z,5?7z<2x<1077z, sin2x <0, 2sinx—1<0, f(x)>0.
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On (7[; 37”) 27 <2x<37, sin2x >0, 2sinx—1<0, f(x)<0.

On (37” 27[) 37 <2x<4x, sin2x <0, 2sinx—1<0, f(x)>0.

On [0;27) the original inequality has solutions:

V4 T Sr RY/2
xe|0;,— |Vl —— || T;— |
6 26 2
Given the sine period 7 =27, we write down all solutions to the inequality:
xe[Zﬂn;%+27mju[§+27m;%{+27mju(ﬂ'+2ﬂn;377[+27mj, neZ.

Answer: (27271; % + 27znj u(%Jr 27m; 5?7[ + 27znj ) (7[ + 27m; 37”+ 27znj, neZ.
ctgx > ctg3x.
Solution:
ctgx —ctg3x > 0. f(x) =ctgx—ctg3x, T =r.
Let us solve this inequality for [0; z):
T 2r

On this interval, the inequality is defined for all values of x, except 0; 33

: V4 : 2z :
[cth HE ICHYE, ctg(3 ?j HE ICHYE, ctg(3 ?] HE ICHYC}

0 & 2z
3 3
Find the zeros of the function f(x)= ctgx—ctg3x:
(x)= cosx cos3x _ sin3x-cosx—cos3x-sinx _ sin(3x—x) _ sin2x
sinx sin3x sinx-sin3x sinx-sin3x  sinx-sin3x’
sin2x =0,
sin2x .
f(x):O; —————=0; <sinx=#0,
sin x -sin3x .
sin3x = 0.

dx=1m; x =%— the only zero in [0; 7).

Thus, the function f(x)=—— 2_x on the interval [0; z) has such intervals of
sin x -sin 3x
constancy:
+ = + = N
0 n z 2o F.3 ’x
3 2 3

Let us define the sign of the function f(x) on each of them:
2sinx-cosx 2cosx
(x)= =

sinx-sin3x  sin3x
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On 0;%) cosx >0, O<x<%,0<3x<ﬂ, sin3x>0, f(x)>0.
On|Z.Z| cosx>0, Z<x<£|-3 7z<3x<3—7z, sin3x <0, f(x)<O0.
3°2 3 2 2
T 27 Vs 2r 3z )
On E,T 3<x<7|-3 7<3x<27z, cosx <0, sin3x<0, f(x)>0.

[98)

On ?ﬂ-;ﬂ'j cosx <0, 2%<x<7z|-3 27 <3x <37, sin3x>0, f(x)<0.

We choose the intervals at which f(x)>0:

[O; %j u(%; 2%) Adding a function period f(x) T=7:

Answer: (k;r; % + kﬂ'j ) (% +kr; 277[ + kﬂ'j, keZ.

) . 5
cos’ x-cos3x—sin’ x-sin3x > 5

Solution:
By the formula of the triple argument, we have:
cos3x=4cos’ x—3cosx, sin3x=3sinx—4sin’ x,

4cos’® x =cos3x+3cosx, 4sin’ x =3sinx—sin3x,

5 cos3x+3cosx . 3 3sinx —sin3x
cos’ x=———— sinx="—-———
4 4
Then the original inequality will have the form:
cos3x-;3cosx 08 3x — 3sinx —sin3x sin 3 >§ |.4

(cos3x +3cosx)-cos3x—(3sin x —sin 3x)-sin 3x > é,
2
cos’ 3x+3cosx-cos3x—3sinx-sin3x +sin’ 3x >§,
2
qos” Iyt ging 3x +3-(cosx-cos3x —sinx-sin3x)> %,
1

1+3-cos(x+3x)>§,
3cosdx>2,5-1,

cos4x>1’—5,
3
1
cosdx >—,
2

—%+27m<4x<%+27m 4

T mn T m
——+—<x<—+—, ne’/.
12 2 12 2

Answer: (—£+ﬂ;£+ﬂ}n62.
12 1212 2
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Self-study assignments:

sinx>—l. Answer: —£+27m;7—7z+27m ,neZ.
2 6 6
cosxS—l. Answer: 2—ﬂ+27m;4—ﬂ+27m ,neZ.
2 3 3
tgx < 2. Answer: —%-I—ﬂn; arctg2+7znj,neZ.
sin(§x+£j>i. Answer: i72'+i ; 272'+—7mj,neZ
27 12)° 2 9 3779

cos2x —sin3x > 0. Answer:

sinx+cos2x > 1. Answer:

/—ﬂxl—u—l/—ﬂ\lﬁ/—ﬂ/—ﬂ/—ﬂ
oo | W
B
+
I
+
|i|
S
m
N

6
sin3x-cosx+cosx-sinx21. Answer: £+ﬂ; 3Z  m ,neZ
2 24 2 4 2
. 2 . Vs hY/4
6sin” x—5sinx+1>0. Answer: €+27m, —+27zn}, neZ
1 1 2sinx Answer: | X +2m; 5—ﬂ+27znj, neZz.
sinx+1 6 6
sin?| x— 2~ <l. Answer: | kz; Z1kr | keZ.
6) 4 3
2—%—sinx>cos2x. Answer: (—?+27m —+27znj neZ.
2sin2x < 5-(1+cosx —sinx). Answer: (—7:+2k7z; 5+2k7zj, keZ.
sinx+cosx—1 z 4
>0. Answer: ——+2k7Z’; 2k7Z’ ) 2](72', —+2k7Z 5 keZ.
sinx—cosx+1 2 2

sin 2x < sin 3x.
. V4 3 7 9
Answer: | 2kr; 5 +2krm |U gﬂ' +2km w4+ 2km |U gﬂ' + 2k7z;g7r +27 |.

2—-x 1

sin >E. Answer: (6kz+3,57+2;6kx +557+2), ke Z.

1 77z T 2
cos/l—x <—. Answer: |1—|2kn+— | 1-| 2kn+=| |, keZ.
V2 4 4

X
tg———>/3. Answer: (3;+o).
3(x—1)
) .
2sin” xasiny—l Answer: (£(4n—1);£(12n+1)j,n62.
sinx—1 2 6

2cos2x+sin2x > tgx. Answer: (— % + mm;—arctg2 + ﬂnj v [— % + 727’1;% + 7Z7’lj|, neZz.
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4sin£-cos££—1. Answer: 7—7T+27zn; 11—7T+27m , neZ.
2 2 6 6

ctg(%—gjsﬁ. Answer: |:—7Z'+7Z7’l; 277[+7m} neZ.



