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             The Second Fundamental Form- HW Problems 

 

1.   Calculate the second fundamental form for the following 

parametrization of the upper hemisphere: 

       Φ⃗⃗⃗ (𝑢, 𝑣) = (𝑢, 𝑣, √1 − 𝑢2 − 𝑣2) ;   𝑢2 + 𝑣2 < 1. 

 

 

2.   For the following surfaces calculate the second fundamental form 

and identify all points that are elliptic, hyperbolic, parabolic, or planar. 

a.   Φ⃗⃗⃗ (𝑢, 𝑣) = ((cos(𝑢)) sin(𝑣) , (sin(𝑢)) sin(𝑣) , 3(cos(𝑣));   

               where  (𝑢, 𝑣) ∈ [0,2𝜋) × [0, 𝜋).    (Ellipsoid) 

 

b.   Φ⃗⃗⃗ (𝑢, 𝑣) = ((cosh(𝑣)) cos(𝑢) , (cosh(𝑣)) sin(𝑢) , 𝑣) 

                  where  (𝑢, 𝑣) ∈ [0,2𝜋) × ℝ.    (Catenoid) 

 

c.    Φ⃗⃗⃗ (𝑢, 𝑣) = (𝑢, 𝑣,
1

2
𝑢2 +

1

3
𝑣3) ;    where  (𝑢, 𝑣) ∈ ℝ2 

 

d.    Φ⃗⃗⃗ (𝑢, 𝑣) = (𝑣𝑐𝑜𝑠(𝑢), 𝑣𝑠𝑖𝑛(𝑢), 𝑢);    where (𝑢, 𝑣) ∈ [0,2𝜋] × ℝ 

            (Helicoid). 

 


