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Section 17

Proof of trigonometric inequalities
When solving exercises for proving trigonometric inequalities, it is necessary to carry out such transformations as a result of which we arrive at an inequality of the form 
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Prove that when 
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Proof:
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In the first quarter of the unit circle, choose a point 
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Since the circle is tangent, then 
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It can be considered as the area of a sector in 
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The figure shows that 
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Substituting the values of the areas into the double inequality, we obtain the inequality:
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Since the Sine function in the first coordinate quarter is positive, dividing the last inequality by 
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Prove that 
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Proof:

According to reduction formulas 
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We use the inequality А:
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 Let's square both sides of the equation:
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Prove that when 
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Proof:
From the inequality 
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Insofar as 
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Replace 
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Prove inequality 
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Proof
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Function 
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Well then, 
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Prove that inequality 
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Proof
It's obvious that 
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Divide the numerator and denominator of the fraction by 
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In that 
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Expression value А - positive.

Well then, 
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 Inequality is proved.

Prove inequality 
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 For what values of x is the inequality?

Solution:
By the basic trigonometric identity 
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Let's square both sides of the equation:
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Well then, 
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The equal sign is attained at 
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Prove inequality 
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At what values of x and y is the equality?
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Since both terms are integral, then their sum is also integral. Inequality is proved.

Equality is achieved when: 
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Solving the second equation of the system, we obtain: 
[image: image99.wmf].

 

,

2

 

,

2

Z

n

n

y

n

x

Î

+

-

=

+

=

p

p

p

p


Answer: 
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Prove that 
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Proof
Consider the function 
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This is a quadratic function with respect to 
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Let the 
[image: image105.wmf],

sin

t

x

=

 then 
[image: image106.wmf],

1

3

2

2

+

+

-

=

t

t

y

 
[image: image107.wmf]0

2

  

,

1

1

<

-

£

£

-

t

 So the branches of the parabola facing down. 
Find the coordinates of the vertex of the parabola: 
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Find the value of this function at the ends 
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So, the smallest function value on 
[image: image115.wmf][

]

1

 

;

1

-

 is equal 
[image: image116.wmf],

4

-

 and the largest value 
[image: image117.wmf].

8

1

2


Thus, 
[image: image118.wmf].

8

1

2

sin

3

2

cos

4

£

+

£

-

x

x


Prove that: 
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Proof
Because 
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