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            Level Surfaces and Quadric Surfaces- HW Problems 

 

1.   Prove that the following surfaces are smooth surfaces: 

a.   
𝑥2

𝑝2 +
𝑦2

𝑞2 +
𝑧2

𝑟2 = 1;  (ellipsoid) 

b.   𝑧 =
𝑥2

𝑝2 −
𝑦2

𝑞2 ;     (hyperbolic paraboloid) 

c.   
𝑥2

𝑝2 +
𝑦2

𝑞2 = 1       (elliptic cylinder) 

d.    {(𝑥, 𝑦, 𝑧) ∈ ℝ3|  𝑥2 + 𝑦2 + 𝑧4 = 1} 

 

 

2.   Identify the following quadric surfaces by putting the equations in 

standard form: 

a.   𝑥2 − 𝑦2 − 2𝑥 − 𝑧 + 1 = 0 

b.   Φ⃗⃗⃗ (𝑢, 𝑣) = (𝑢𝑠𝑖𝑛(2𝑣), 𝑢, 𝑢𝑐𝑜𝑠(2𝑣)) 

c.   Φ⃗⃗⃗ (𝑢, 𝑣) = (2 sin(𝑢) , 𝑣, 2 cos(𝑢)) 

d.   Φ⃗⃗⃗ (𝑢, 𝑣) = (sinh2 𝑢, (sinh(𝑢)) sinh(𝑣) , (sinh(𝑢)) cosh(𝑣)). 

 


