
1 
 

         Space Curves and the Frenet Formulas- HW Problems 

 

1.   Find the curvature, 𝜅(𝑡), and the torsion, 𝜏(𝑡), of 

 𝛾(𝑡) = (𝑡 − sin(𝑡) , 1 − cos(𝑡) , 𝑡). 

 

2.   Calculate the torsion, 𝜏(𝑡), of 𝛾(𝑡) = (cosh(𝑡) , sinh(𝑡) , 𝑡). 

 

3.   Calculate the curvature, 𝜅(𝑡), and the torsion, 𝜏(𝑡), and the Frenet 

frame 𝑇⃗ , 𝑁⃗⃗ ,  and 𝐵⃗  for the curve 𝛾(𝑡) = (2𝑡,  𝑡2,
𝑡3

3
 ). 

 

4.   Let 𝛾 be a curve in ℝ3 with 𝛾′(0) = (1, 1, 1), 𝛾′′(0) = (2, 0, 1),   and 

𝛾′′′(0) = (0, −1, 1).  Calculate 𝑠′(0), 𝑠′′(0), 𝜅(0), 𝜏(0), the Frenet 

frame 𝑇⃗ , 𝑁⃗⃗ ,  and 𝐵⃗ , and 
𝑑𝑇⃗ 

𝑑𝑡
,
𝑑𝑁⃗⃗ 

𝑑𝑡
, and 

𝑑𝐵⃗ 

𝑑𝑡
 at 𝑡 = 0, where 𝑠(𝑡) is the arc 

length function. 

 

5.    Let 𝛾(𝑡) = (𝑥(𝑡), 𝑎, 𝑧(𝑡));  𝑎 ∈ ℝ, be a smooth, regular curve.  

Show by direct calculation that 𝜏(𝑡) = 0 for all 𝑡 as long as             

‖𝛾′(𝑡) × 𝛾′′(𝑡)‖ ≠ 0. 

 


