
 
In 𝚫𝑨𝑩𝑪 holds: 

√𝟐𝒂 𝐜𝐨𝐬
𝑩

𝟐
𝐜𝐨𝐬

𝑪

𝟐
= 𝒔 ⇒ 𝐬𝐞𝐜(𝟐𝑩) + 𝐭𝐚𝐧(𝟐𝑩) =

𝒄 + 𝒃

𝒄 − 𝒃
 

Proposed by Daniel Sitaru – Romania  
Solution 1 by Ravi Prakash-New Delhi-India 
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𝟐
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𝝅
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𝝅
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Now, 𝐬𝐞𝐜(𝟐𝑩) + 𝐭𝐚𝐧(𝟐𝑩) =
𝟏+𝐬𝐢𝐧(𝟐𝑩)

𝐜𝐨𝐬(𝟐𝑩)
=

(𝐬𝐢𝐧𝑩+𝐜𝐨𝐬𝑩)𝟐

𝐜𝐨𝐬𝟐 𝑩−𝐬𝐢𝐧𝟐𝑩
=

𝐜𝐨𝐬 𝑩+𝐬𝐢𝐧𝑩

𝐜𝐨𝐬 𝑩−𝐬𝐢𝐧𝑩
=

𝐬𝐢𝐧𝑪+𝐬𝐢𝐧𝑩

𝐬𝐢𝐧𝑪−𝐬𝐢𝐧𝑩
 

[∵ 𝑩 + 𝑪 =
𝝅

𝟐
] 

=
𝒄+𝒃

𝒄−𝒃
 [using law of sines] 

Solution 2 by Cosqun Memmedoff-Azerbaijan 

√𝟐𝐚𝐜𝐨𝐬
𝑩

𝟐
𝐜𝐨𝐬

𝑪

𝟐
= 𝒔, 𝒔 =

𝒂 + 𝒃 + 𝒄

𝟐
 

𝒔𝟐 = 𝟐𝒂𝟐 𝐜𝐨𝐬𝟐
𝑩

𝟐
𝐜𝐨𝐬𝟐

𝑪

𝟐
 

𝒔𝟐 = 𝟐𝒂𝟐 (
𝟏 + 𝐜𝐨𝐬𝑩

𝟐
) (
𝟏 + 𝐜𝐨𝐬 𝑪

𝟐
) , 𝐜𝐨𝐬𝑩 =

𝒂𝟐 + 𝒄𝟐 − 𝒃𝟐

𝟐𝒂𝒄
, 𝐜𝐨𝐬𝑪 =

𝒂𝟐 + 𝒃𝟐 − 𝒄𝟐

𝟐𝒂𝒃
 

𝒔𝟐 = 𝟐𝒂𝟐 (
𝟏

𝟐
+
𝒂𝟐 + 𝒄𝟐 − 𝒃𝟐

𝟒𝒂𝒄
)(

𝟏

𝟐
+
𝒂𝟐 + 𝒃𝟐 − 𝒄𝟐

𝟒𝒂𝒃
) 

𝒔𝟐 = 𝟐𝒂𝟐 (
(𝒂 + 𝒄)𝟐 − 𝒃𝟐

𝟒𝒂𝒄
)(

(𝒂 + 𝒃)𝟐 − 𝒄𝟐

𝟒𝒂𝒃
) 

𝒔𝟐 =
(𝒂+ 𝒃 + 𝒄)𝟐(𝒂 + 𝒄 − 𝒃)(𝒂 + 𝒃 − 𝒄)

𝟖𝒃𝒄
 

(𝒂 + 𝒃 + 𝒄)𝟐

𝟒
=
(𝒂 + 𝒃 + 𝒄)𝟐(𝒂 + 𝒄 − 𝒃)(𝒂 + 𝒃 − 𝒄)

𝟖𝒃𝒄
 

(𝒂 + 𝒄 − 𝒃)(𝒂 + 𝒃 − 𝒄) = 𝟐𝒃𝒄 

𝒂𝟐 + 𝒂𝒃 − 𝒂𝒄 + 𝒄𝒂 + 𝒄𝒃 − 𝒄𝟐 − 𝒂𝒃 − 𝒃𝟐 + 𝒃𝒄 = 𝟐𝒃𝒄 

𝒂𝟐 − 𝒄𝟐 − 𝒃𝟐 = 𝟎 ⇔ 𝒂𝟐 = 𝒃𝟐 + 𝒄𝟐 ⇒ 𝐜𝐨𝐬𝑩 =
𝒄

𝒂
, 𝐬𝐢𝐧𝑩 =

𝒃

𝒂
 



 

𝐬𝐞𝐜(𝟐𝑩) + 𝐭𝐚𝐧(𝟐𝑩) =
𝟏

𝐜𝐨𝐬(𝟐𝑩)
+
𝐬𝐢𝐧(𝟐𝑩)

𝐜𝐨𝐬(𝟐𝑩)
=
𝐬𝐢𝐧(𝟐𝑩) + 𝟏

𝐜𝐨𝐬𝟐𝑩
= 

=
𝐜𝐨𝐬𝑩 + 𝐬𝐢𝐧𝑩

𝐜𝐨𝐬𝑩 − 𝐬𝐢𝐧𝑩
=

𝒄
𝒂 +

𝒃
𝒂

𝒄
𝒂 −

𝒃
𝒂

=
𝒄 + 𝒃

𝒄 − 𝒃
 

Solution 3 by Tapas Das-India 
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𝟐√𝟐 × 𝟐 × 𝑹 ⋅ 𝐬𝐢𝐧
𝑨

𝟐
⋅
𝒔

𝟒𝑹
= 𝒔 

√𝟐𝐬𝐢𝐧
𝑨

𝟐
= 𝟏 ∴ 𝐬𝐢𝐧

𝑨

𝟐
=

𝟏

√𝟐
= 𝐬𝐢𝐧

𝝅

𝟒
 

𝑨 =
𝝅

𝟐
 

∴ 𝐜𝐨𝐬𝑩 =
𝒄

𝒂
 

𝐬𝐢𝐧𝑩 =
𝒃

𝒂
 

𝐬𝐞𝐜 𝟐𝑩 + 𝐭𝐚𝐧 𝟐𝑩 =
𝟏 + 𝐬𝐢𝐧𝟐𝑩

𝐜𝐨𝐬𝟐𝑩
=

(𝐬𝐢𝐧𝑩 + 𝐜𝐨𝐬𝑩)𝟐

(𝐜𝐨𝐬𝑩 + 𝐬𝐢𝐧𝑩)(𝐜𝐨𝐬𝑩 − 𝐬𝐢𝐧𝑩)
 

=
𝐜𝐨𝐬𝑩 + 𝐬𝐢𝐧𝑩

𝐜𝐨𝐬𝑩 − 𝐬𝐢𝐧𝑩
=

𝒄
𝒂 +

𝒃
𝒂

𝒄
𝒂 −

𝒃
𝒂

=
𝒄 + 𝒃

𝒄 − 𝒃
 

 

 


