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Question I: [2+3=5 points]

A. Define a regular curve.

B. Decide which of the following curves is regular, justify your answer.

(i) a: (0,0) — R3, defined by a(t) = (1,Int, t3).

(i) B: R — R3, defined by B(t) = (cost, t?,t — eb).




Question II: [4+2=6 points]

A. Reparametrize the regular curve a by its arc length, where a:(—1,1) = R3 is defined by

at) = ( %mé)

B. Let a be a unit speed curve with Frenet-Serret apparatus {k, 7, T, N, B}. Prove that the tangent spherical image
of « is a constant curve if and only if « is a straight line.



Question III: [5.5+2+1.25+1.25= 10 points]

Let a: R — R? be a unit speed curve defined by

1
a(s) = —(sins + coss,coss — sins,s).

V3

Then answer the following:

(i) Compute its Frenet-Serret apparatus.



(ii) Deduce that the curve a a helix. Find its axis and pitch.

(iii) Find the equation of the rectifying plane to a(s) at s = 0.

(iv) Write the vector v = (1,0,1) in terms of T, N, and B.



Question 1V: [4 points]

A. Let a(s) be a unit speed curve with Frenet Serret apparatus {T, N, B, k, t}. For k # 0. Prove that if the image of
a lies in a plane, then the binormal vector field B is a constant vector.



B. Prove that if a(s) is a unit speed curve with k # 0,7 # 0, lying on a sphere, then

o'
Tp=—[?].

(Hint: Recall the radius 7 is given by 72 = p? + (p’0)?, where p is the radius of curvature and o is the radius of
torsion).

Good Luck
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