
 
UP.620 Find the curvilinear integral of the first kind: 

𝛀 = ∫𝒛
𝜸

𝒅𝒔; 𝜸: {

𝒙 = 𝒕 𝐜𝐨𝐬 𝒕
𝒚 = 𝒕 𝐬𝐢𝐧 𝒕

𝒛 = √𝟑𝒕

; 𝒕 ∈ [𝟎, 𝝅] 

Proposed by Daniel Sitaru – Romania 

Solution by proposer 

𝒙(𝒕) = 𝒛 𝐜𝐨𝐬 𝒕 ⇒ 𝒙′(𝒕) = 𝐜𝐨𝐬 𝒕 − 𝒕 𝐬𝐢𝐧 𝒕 

𝒚(𝒕) = 𝒕 𝐬𝐢𝐧 𝒕 ⇒ 𝒚′(𝒕) = 𝐬𝐢𝐧 𝒕 + 𝒕 𝐜𝐨𝐬 𝒕 

𝒛(𝒕) = √𝟑𝒕 ⇒ 𝒛′(𝒕) = √𝟑 

(𝒙′(𝒕))
𝟐
+ (𝒚′(𝒕))

𝟐
+ (𝒛′(𝒕))

𝟐
= (𝐜𝐨𝐬 𝒕 − 𝒕 𝐬𝐢𝐧 𝒕)𝟐 + (𝐬𝐢𝐧 𝒕 + 𝒕 𝐜𝐨𝐬 𝒕)𝟐 + (√𝟑)

𝟐
= 

= 𝐜𝐨𝐬𝟐 𝒕 + 𝒕𝟐 𝐬𝐢𝐧𝟐 𝒕 − 𝟐𝒕 𝐬𝐢𝐧 𝒕 𝐜𝐨𝐬 𝒕 + 𝐬𝐢𝐧𝟐 𝒕 + 𝒕𝟐 𝐜𝐨𝐬𝟐 𝒕 + 𝟐𝒕 𝐬𝐢𝐧 𝒕 𝐜𝐨𝐬 𝒕 + 𝟑 = 

= (𝐬𝐢𝐧𝟐 𝒕 + 𝐜𝐨𝐬𝟐 𝒕) + 𝒕𝟐(𝐬𝐢𝐧𝟐 𝒕 + 𝐜𝐨𝐬𝟐 𝒕) + 𝟑 = 𝒕𝟐 + 𝟒 

𝒅𝒔 = √(𝒙′(𝒕))
𝟐
+ (𝒚′(𝒕))

𝟐
+ (𝒛′(𝒕))

𝟐
𝒅𝒕 = √𝒕𝟐 + 𝟒𝒅𝒕 

𝛀 = ∫𝒛
𝜸

𝒅𝒔 = ∫ √𝟑
𝝅

𝟎

𝒕 ⋅ √𝒕𝟐 + 𝟒𝒅𝒕 = √𝟑∫ 𝒕
𝝅

𝟎

⋅ (𝒕𝟐 + 𝟒)
𝟏
𝟐𝒅𝒕 = 

=
√𝟑

𝟐
∫ (𝒕𝟐 + 𝟐)′

𝝅

𝟎

(𝒕𝟐 + 𝟒)
𝟏
𝟐𝒅𝒕 =

√𝟑

𝟐
⋅
(𝒕𝟐 + 𝟒)

𝟑
𝟐

𝟑
𝟐

|

𝟎

𝝅

= 

=
√𝟑

𝟑
((𝝅𝟐 + 𝟒)

𝟑
𝟐 − 𝟒

𝟑
𝟐) =

√𝟑

𝟑
((𝝅𝟐 + 𝟒)√𝝅𝟐 + 𝟒 − 𝟖) 

 


