
 
J.2581  In triangle 𝑨𝑩𝑪 holds: 

√𝟐𝒂 𝐜𝐨𝐬
𝑩

𝟐
𝐜𝐨𝐬

𝑪

𝟐
= 𝒔  ⟹ 𝐬𝐞𝐜(𝟐𝑩) + 𝐭𝐚𝐧(𝟐𝐁) =

𝒄 + 𝒃

𝒄 − 𝒃
 

Proposed by Daniel Sitaru, Dan Nănuți – Romania 

Solution by Titu Zvonaru-Romania 

Since 𝐜𝐨𝐬
𝑩

𝟐
= √

𝒔(𝒔−𝒃)

𝒂𝒄
, 𝐜𝐨𝐬𝟐𝒙 =

𝟏−𝐭𝐚𝐧𝟐 𝒙

𝟏+𝐭𝐚𝐧𝟐 𝒙
, 𝐭𝐚𝐧𝟐𝒙 =

𝟐𝐭𝐚𝐧𝒙

𝟏−𝐭𝐚𝐧𝟐 𝒙
  we obtain: 

√𝟐𝒂 𝐜𝐨𝐬
𝑩

𝟐
𝐜𝐨𝐬

𝑪

𝟐
= 𝒔  ⟹ 𝟐𝒂𝟐 ∙

𝒔(𝒔 − 𝒃)

𝒂𝒄
∙

𝒔(𝒔 − 𝒄)

𝒂𝒃
= 𝒔𝟐 ⟹ 𝟐(𝒔 − 𝒃)𝒔 − 𝒄) = 𝒃𝒄 

⟹ (𝒂 − 𝒃 + 𝒄)(𝒂 + 𝒃 − 𝒄) = 𝟐𝒃𝒄 ⟹ 𝒂𝟐 − 𝒃𝟐 + 𝟐𝒃𝒄 − 𝒄𝟐 = 𝟐𝒃𝒄 ⟹ 

𝒂𝟐 = 𝒃𝟐 + 𝒄𝟐 ⟹ 𝑨 = 𝟗𝟎° ⟹ 𝐭𝐚𝐧𝑩 =
𝒃

𝒄
⟹ 

𝐬𝐞𝐜(𝟐𝑩) + 𝐭𝐚𝐧(𝟐𝑩) =
𝟏

𝐜𝐨𝐬(𝟐𝑩)
+ 𝐭𝐚𝐧(𝟐𝐁) = 

=
𝟏 + 𝐭𝐚𝐧𝟐 𝑩

𝟏 − 𝐭𝐚𝐧𝟐 𝑩
+

𝟐𝐭𝐚𝐧𝑩

𝟏 − 𝐭𝐚𝐧𝟐 𝑩
=

(𝟏 + 𝐭𝐚𝐧𝑩)𝟐

𝟏 − 𝐭𝐚𝐧𝟐 𝑩
=

𝟏 + 𝐭𝐚𝐧𝑩

𝟏 − 𝐭𝐚𝐧𝑩
=

𝟏 +
𝒃
𝒄

𝟏 −
𝒃
𝒄

=
𝒄 + 𝒃

𝒄 − 𝒃
 


