
 
UP.619 Find the curvilinear integral of the second kind: 

∫𝒚𝒛
𝑪

𝒅𝒙 + 𝒙𝒛 𝒅𝒚 + 𝒙𝒚 𝒅𝒛 

𝑪: {

𝒙(𝒕) = 𝒕

𝒚(𝒕) = 𝟐𝒕

𝒛(𝒕) = 𝟑𝒕

; 𝒕 ∈ [𝟎, 𝟏] 

Proposed by Daniel Sitaru – Romania  

Solution 1 by proposer 

𝑷(𝒙(𝒕); 𝒚(𝒕); 𝒛(𝒕)) = 𝒚(𝒕)𝒛(𝒕) = 𝟐𝒕 ⋅ 𝟑𝒕 = 𝟔𝒕𝟐 

𝑸(𝒙(𝒕); 𝒚(𝒕); 𝒛(𝒕)) = 𝒙(𝒕)𝒛(𝒕) = 𝒕 ⋅ 𝟑𝒕 = 𝟑𝒕𝟐 

𝑹(𝒙(𝒕); 𝒚(𝒕); 𝒛(𝒕)) = 𝒙(𝒕)𝒚(𝒕) = 𝒕 ⋅ 𝟐𝒕 = 𝟐𝒕𝟐 

𝒙′(𝒕) = 𝟏; 𝒚′(𝒕) = 𝟐; 𝒛′(𝒕) = 𝟑 

∫𝒚𝒛
𝑪

𝒅𝒙 + 𝒙𝒛 𝒅𝒚 + 𝒙𝒚 𝒅𝒛 = ∫ (𝟔𝒕𝟐 ⋅ 𝟏 + 𝟑𝒕𝟐 ⋅ 𝟐 + 𝟐𝒕𝟐 ⋅ 𝟑)
𝟏

𝟎

𝒅𝒕 = 

= 𝟏𝟖 ∫ 𝒕𝟐
𝟏

𝟎

𝒅𝒕 = 𝟏𝟖 ⋅
𝒕𝟑

𝟑
|

𝟎

𝟏

=
𝟏𝟖

𝟑
= 𝟔 

Solution 2 by Jose Luis Diaz Barrero-Spain 

1. Computing the differentials, we have 𝒅𝒙 = 𝒅𝒕, 𝒅𝒚 = 𝟐𝒅𝒕, 𝒅𝒛 = 𝟑𝒅𝒕. 

2. Substituting the parametric equations into the integral components, we get 

𝒚𝒛𝒅𝒙 = (𝟐𝒕)(𝟑𝒕)𝒅𝒕 = 𝟔𝒕𝟐𝒅𝒕 

𝒙𝒛𝒅𝒚 = (𝒕)(𝟑𝒕)(𝟐𝒅𝒕) = 𝟑𝒕𝟐(𝟐𝒅𝒕) = 𝟔𝒕𝟐𝒅𝒕 

𝒙𝒚𝒅𝒛 = (𝒕)(𝟐𝒕)(𝟑𝒅𝒕) = 𝟐𝒕𝟐(𝟑𝒅𝒕) = 𝟔𝒕𝟐𝒅𝒕 

3. Adding up the components and integrating from 𝟎 to 𝟏 yields 

∫𝒚𝒛
𝑪

𝒅𝒙 + 𝒙𝒛 𝒅𝒚 + 𝒙𝒚 𝒅𝒛 = ∫ (𝟔𝒕𝟐 + 𝟔𝒕𝟐 + 𝟔𝒕𝟐)
𝟏

𝟎

𝒅𝒕 = 

= ∫ 𝟏𝟖𝒕𝟐
𝟏

𝟎

𝒅𝒕 =  𝟏𝟖 ⋅
𝒕𝟑

𝟑
|

𝟎

𝟏

=
𝟏𝟖

𝟑
= 𝟔 

 

 


