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        Calculations with the Metric Tensor- HW Problems 

 

1. Let the surface 𝑆 ⊆ ℝ3 be parametrized by  

     Φ⃗⃗⃗ (𝑢, 𝑣) = (𝑢, 𝑣, 𝑢2 − 𝑣2),   𝑢, 𝑣 ∈ ℝ.  

 

a. Find the metric tensor, 𝑔, at (𝑢, 𝑣) = (2,1).   

 

b. If  �⃗⃗� 1 = 4Φ⃗⃗⃗ 𝑢(2,1) − Φ⃗⃗⃗ 𝑣(2,1)  and 

     �⃗⃗� 2 = Φ⃗⃗⃗ 𝑢(2,1) + 2Φ⃗⃗⃗ 𝑣(2,1), 

find 𝑔(�⃗⃗� 1, �⃗⃗� 2).     

 

c. Find (𝐷Φ⃗⃗⃗ (2,1))
∗
𝑔(𝑣 1, 𝑣 2),   where 𝑣 1 =< 1,3 > ,  

 𝑣 2 =< −2,1 >,  where 𝑣 1, 𝑣 2 ∈ 𝑇(2,1)ℝ
2 . 

 


