
Answer on question 37118 – Math – Differential Geometry 

Let 𝑟(𝑠) = (𝑥(𝑠), 𝑦(𝑠),0) be a unit speed curve prove that 𝐾 =
|𝑥′𝑦′′−𝑥′′𝑦′|

((𝑥′)2+(𝑦′)2)
3
2

. 

Solution 

The curvature can be found using the following formula 

𝐾 =
|𝑟′(𝑠) × 𝑟′′(𝑠)|

|𝑟′(𝑠)3|
.                         (∗) 

Let us apply this formula for our case. 

|𝑟′(𝑠) × 𝑟′′(𝑠)| = |

𝑖 𝑗 𝑘

𝑥′ 𝑦′ 0

𝑥′′ 𝑦′′ 0
| = |𝑥′𝑦′′ − 𝑥′′𝑦′||𝑘| = |𝑥′𝑦′′ − 𝑥′′𝑦′|. 

and 

|𝑟′(𝑠)3| = ((𝑥′)2 + (𝑦′)2)
3
2. 

Substituting these into (*) we get 

𝐾 =
|𝑥′𝑦′′ − 𝑥′′𝑦′|

((𝑥′)2 + (𝑦′)2)
3
2

. 

QED. 
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