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                  Principal Curvatures of a Surface- HW Problems 

 

1.   Find the principal curvatures and principal vectors for 

a.    Φ⃗⃗⃗ (𝑢, 𝑣) = (𝑢, 𝑣,
1

2
𝑢2 −

1

2
𝑣2) ;    at (𝑢, 𝑣) = (2,2). 

b.    Φ⃗⃗⃗ (𝑢, 𝑣) = (𝑣𝑐𝑜𝑠(𝑢), 𝑣𝑠𝑖𝑛(𝑢), 𝑢);  at (𝑢, 𝑣) ∈ ℝ2. 

 

 

2.   Find the principal curvatures of  

         Φ⃗⃗⃗ (𝑢, 𝑣) = (𝑢, 𝑣, 𝑢3 − 3𝑣2𝑢)    (Monkey Saddle), at 𝑢 = 0, 𝑣 = 0, 

        and at 𝑢 = 0, 𝑣 = 1. 

 

 

3a.   Find the principal curvatures at any point (𝑢, 𝑣) for the surface 

               Φ⃗⃗⃗ (𝑢, 𝑣) = (𝑢, 𝑣, 𝑢2),   where  (𝑢, 𝑣) ∈ ℝ2. 

b.   Using part "a", find the Gaussian curvature and mean curvature for 

      this surface at any point (𝑢, 𝑣). 

 


