
13-Mavzu: Trigonometrik

tenglamalarni berilgan oraliqdagi

yechimlari



1 - misol

1 − 𝑐𝑜𝑠 𝜋 − 𝑥 + 𝑠𝑖𝑛
𝜋

2
+

𝑥

2
= 0, tenglamaning 0; 4𝜋 oraliqdagiyechimlarini toping.

Foydalaniladiganformulalar:

cos 𝜋 − 𝛼 = −𝑐𝑜𝑠𝛼; sin
𝜋

2
+ 𝛼 = 𝑐𝑜𝑠𝛼;

𝑠𝑖𝑛2𝛼 + 𝑐𝑜𝑠2𝛼 = 1; 𝑐𝑜𝑠2𝛼 = 𝑐𝑜𝑠2𝛼 − 𝑠𝑖𝑛2𝛼
Yechilishi:

1 − cos 𝜋 − 𝑥 + sin
𝜋

2
+
𝑥

2
= 0 ⟹ 1 − −𝑐𝑜𝑠𝑥 + 𝑐𝑜𝑠

𝑥

2
= 0 ⟹

⟹ 1+ 𝑐𝑜𝑠𝑥 + 𝑐𝑜𝑠
𝑥

2
= 0 ⇒ 𝑐𝑜𝑠2

𝑥

2
+ 𝑠𝑖𝑛2

𝑥

2
+ 𝑐𝑜𝑠2

𝑥

2
− 𝑠𝑖𝑛2

𝑥

2
+ 𝑐𝑜𝑠

𝑥

2
= 0 ⇒

⇒ 2𝑐𝑜𝑠2
𝑥

2
+ 𝑐𝑜𝑠

𝑥

2
= 0 ⟹ 𝑐𝑜𝑠

𝑥

2
2𝑐𝑜𝑠

𝑥

2
+ 1 = 0 ⇒

𝑐𝑜𝑠
𝑥

2
= 0; 2𝑐𝑜𝑠

𝑥

2
+ 1 = 0;

𝑐𝑜𝑠
𝑥

2
= 0 ⇒

𝑥

2
=
𝜋

2
+ 𝜋𝑛 ∙ 2 ⟹ 𝑥 = 𝜋 + 2𝜋𝑛, 𝑛 ∈ 𝑍



1 - misol

n gabirnechtaqiymatberib, x ning 0; 4𝜋 gategishliyechimlarinitopamiz:

𝑛 = 0 ⟹ 𝑥1 = 𝜋 + 2𝜋 ∙ 0 = 𝜋; 𝑥1 ∈ 0; 4𝜋
𝑛 = 1 ⟹ 𝑥2 = 𝜋 + 2𝜋 ∙ 1 = 3𝜋; 𝑥2 ∈ 0; 4𝜋
𝑛 = 2 ⟹ 𝑥3 = 𝜋 + 2𝜋 ∙ 2 = 5𝜋; 𝑥3 ∉ 0; 4𝜋
𝑛 = −1 ⟹ 𝑥4 = 𝜋 + 2𝜋 ∙ −1 = −𝜋; 𝑥3 ∉ 0; 4𝜋

2𝑐𝑜𝑠
𝑥

2
+ 1 = 0 ⟹ 𝑐𝑜𝑠

𝑥

2
= −

1

2
⟹

𝑥

2
= ± 𝜋 −

𝜋

3
+ 2𝜋𝑛 ⟹

𝑥

2
= ±

2𝜋

3
+ 2𝜋𝑛 ∙ 2 ⟹ 𝑥 = ±

4𝜋

3
+ 4𝜋𝑛

n gabirnechtaqiymatberib, x ning 0; 4𝜋 gategishliyechimlarinitopamiz:

𝑛 = 0 ⟹ 𝑥 = ±
4𝜋

3
+ 4𝜋 ∙ 0 ⟹ ±

4𝜋

3
⟹

𝑥1 = +
4𝜋

3
,𝑥1 ∈ 0; 4𝜋 ; 𝑥2 = −

4𝜋

3
, 𝑥2 ∉ 0; 4𝜋

𝑛 = 1 ⟹ 𝑥 = ±
4𝜋

3
+ 4𝜋 ∙ 1 ⟹ 𝑥3 = +

4𝜋

3
+ 4𝜋, 𝑥3 ∉ 0; 4𝜋 ;

𝑥4 = −
4𝜋

3
+ 4𝜋 =

8𝜋

3
, 𝑥4 ∈ 0; 4𝜋 Javob: 𝜋; 3𝜋;

4𝜋

3
;
8𝜋

3
.
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𝑡𝑔2𝑥 + 3 = (1 + 3) ∙ 𝑡𝑔𝑥tenglamaning 0; 3𝜋 oraliqdagiyechimlarini toping:

Yechilishi: 𝑡𝑔2𝑥 + 3 = 1 + 3 𝑡𝑔𝑥 ⟹ 𝑡𝑔2𝑥 + 3 = 𝑡𝑔𝑥 + 3𝑡𝑔𝑥 ⟹

⟹ 𝑡𝑔2𝑥 − 𝑡𝑔𝑥 + 3 − 3𝑡𝑔𝑥 = 0 ⟹ 𝑡𝑔𝑥 𝑡𝑔𝑥 − 1 − 3(𝑡𝑔𝑥 − 1 = 0 ⟹

⟹ 𝑡𝑔𝑥 − 1 ∙ 𝑡𝑔𝑥 − 3 = 0 ⟹ 𝑡𝑔𝑥 − 1 = 0, 𝑡𝑔𝑥 − 3 = 0 ⟹

𝑡𝑔𝑥 − 1 = 0 ⟹ 𝑡𝑔𝑥 = 1 ⟹ 𝑥 =
𝜋

4
+ 𝜋𝑛, 𝑛 ∈ 𝑍

𝑡𝑔𝑥 = 3 ⟹ 𝑥 =
𝜋

3
+ 𝜋𝑘, 𝑘 ∈ 𝑍
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ngabirnechtaqiymatberib, x ninh 0; 3𝜋 oraliqdagiqiymatlarninitopamiz:

𝑛 = 0 ⟹ 𝑥1 =
𝜋

4
+ 𝜋 ∙ 0 =

𝜋

4
, 𝑥1 ∈ 0; 3𝜋

𝑛 = 1 ⟹ 𝑥2 =
𝜋

4
+ 𝜋 ∙ 1 =

5𝜋

4
, 𝑥2 ∈ 0; 3𝜋

𝑛 = 2 ⟹ 𝑥3 =
𝜋

4
+ 𝜋 ∙ 2 =

9𝜋

4
, 𝑥3 ∈ 0; 3𝜋

𝑛 = 3 ⟹ 𝑥4 =
𝜋

4
+ 𝜋 ∙ 3, 𝑥4 ∉ 0; 3𝜋

𝑛 = −1 ⟹ 𝑥5 =
𝜋

4
+ 𝜋 ∙ −1 = −

3𝜋

4
, 𝑥5 ∉ 0; 3𝜋
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𝑡𝑔𝑥 − 3 = 0 ⟹ 𝑡𝑔𝑥 = 3 ⟹ 𝑥 =
𝜋

3
+ 𝜋𝑘, 𝑘 𝜖 𝑍

𝑘 = 0 ⟹ 𝑥1 =
𝜋

3
+ 𝜋 ∙ 0 =

𝜋

3
, 𝑥1 ∈ 0; 3𝜋

𝑘 = 1 ⟹ 𝑥2 =
𝜋

3
+ 𝜋 ∙ 1 =

4𝜋

3
, 𝑥2 ∈ 0; 3𝜋

𝑘 = 2 ⟹ 𝑥3 =
𝜋

3
+ 𝜋 ∙ 2 =

8𝜋

3
, 𝑥3 ∈ 0; 3𝜋

𝑘 = 3 ⟹ 𝑥4 =
𝜋

3
+ 𝜋 ∙ 3, 𝑥4 ∉ 0; 3𝜋

Javob: 
𝜋

4
;
5𝜋

4
;
9𝜋

4
;
𝜋

3
;
4𝜋

3
;
8𝜋

3
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𝑠𝑖𝑛𝑥 ∙ (
1

2
cos 𝑥 +

𝜋

3
− 𝑥 +

2𝜋

3
− cos 𝑥 +

𝜋

3
+ 𝑥 +

2𝜋

3
=
1

4
⟹

𝑠𝑖𝑛𝑥
1

2
cos −

𝜋

3
− cos 𝜋 + 2𝑥 =

1

4
⟹

𝑠𝑖𝑛𝑥
1

4
+
1

2
𝑐𝑜𝑠2𝑥 =

1

4
∙ 4 ⟹ 𝑠𝑖𝑛𝑥 1 + 2𝑐𝑜𝑠2𝑥 = 1 ⟹

⟹ 𝑠𝑖𝑛𝑥 + 2𝑠𝑖𝑛𝑥𝑐𝑜𝑠2𝑥 = 1 ⟹ 𝑠𝑖𝑛𝑥 + 𝑠𝑖𝑛3𝑥 − 𝑠𝑖𝑛𝑥 = 1 ⟹ 𝑠𝑖𝑛3𝑥 = 1 ⟹

⇒ 3𝑥 =
𝜋

2
+ 2𝜋𝑛 ⇒ 𝑥 =

𝜋

6
+
2𝜋𝑛

3
, 𝑛 ∈ 𝑍.
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ngabirnechtaqiymatberib, x 

ning 3𝜋; 6𝜋 oraliqqategishliengkattavaengkichikyechimlarinitopamiz:

𝑥 =
𝜋

6
+
2𝜋𝑛

3
=
𝜋

6
1 + 4𝑛 , 𝑛 ∈ 𝑍 𝑛 = 5 ⟹ 𝑥𝑚𝑖𝑛 =

7𝜋

2
;

𝑛 = 8 ⟹ 𝑥𝑚𝑎𝑥 =
11𝜋

2
masala shartigaasosan

𝑥𝑚𝑎𝑥 + 𝑥𝑚𝑖𝑛 =
7𝜋

2
+
11𝜋

2
=
18𝜋

2
= 9𝜋

Javob: 9𝜋


