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SECTION – A 

ANSWER ALL QUESTIONS (2 × 2 = 4) 

1. Find the Cartesian equation of the parametrized curve 𝛾⃗(𝑡) = (𝑒𝑡, 𝑡2). 

2. State the Frenet-Serret equations. 

SECTION – B 

ANSWER ANY TWO QUESTIONS (2 × 6 = 12) 

3. Compute the curvature and torsion for the curve 
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4. State and prove Euler’s theorem. 

5. Prove that the unit sphere in ℝ3 is a surface. 

 

SECTION – C 

ANSWER ANY TWO QUESTIONS (2 × 17 = 34) 

6. a) Let  be a unit – speed curve in R3 with constant curvature and zero torsion. Then prove that  is 

part of a circle. 

b) Compute the first and second fundamental form of the elliptic paraboloid 

 𝜎(𝑢, 𝑣) = (𝑢 − 𝑣, 𝑢 + 𝑣, 𝑢2 + 𝑣2).  

7. State and prove the fundamental theorem on uniqueness and existence of space curves.   

       8. State and prove Gauss’s remarkable theorem. 
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