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                                    Plane Curves- HW Problems 

 

1.  Find the signed curvature of each of the following plane curves: 

a.   𝛾(𝑡) = (𝑒𝑡 cos(𝑡) , 𝑒𝑡 sin(𝑡)) 

b.   𝛾(𝑡) = (𝑎(𝑡 − sin(𝑡)), 𝑎(1 − cos(𝑡)));    𝑎 ∈ ℝ. 

c.   𝑦 = cosh(𝑥)    (parametrize this first). 

 

2.   Consider the plane curve given by: 

                 𝛾(𝑠) = (∫ cos (
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) 𝑑𝑡, ∫ sin (
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) 𝑑𝑡)  .
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a.   Use the fundamental theorem of Calculus (i.e., 
𝑑

𝑑𝑠
∫ 𝑓(𝑡)𝑑𝑡 = 𝑓(𝑠)
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) 

       to show that 𝛾(𝑠) is a unit speed curve. 

b.   Find the signed curvature of 𝛾(𝑠). 

      Note: This problem hints at a way to construct a curve 𝛾 which has 

curvature equal to any given smooth function. 

 


