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1. Let α : I 7→ R3 be unit speed curve whose torsion τ(t) = c, where c is constant. Show that

the curve α is Bertrand curve. [3 marks]

2. Let α : (−π
2
, π
2
) 7→ R2 be a curve given by α(t) = (2t + sin 2t, 1 + cos 2t), where t ∈ (−π

2
, π
2
).

Find the involute curve of α. [3 marks]

3.

Let X(u, v) =
(
u+ v, u− v, u2+v2

2

)
.

(a) Show that X defines a regular surface patch.

(b) Calculate the coefficients E, F , G of the first fundamental form for this surface.

(c) Write down an integral which gives the length of the curve γ1(t) = X(t, 1) on this surface

from t = 1 to t = 2. You do not need to evaluate this integral.

(d) Is X true map. Why.

(e) Calculate the coefficients e, f , g of the second fundamental form for this surface.

[10 marks]

4. For the surface X : R2 7→ R3 given by X(u, v) = (u, v, u2 + v2). Let α(t) = X(cos t, sin t) be

a curve on the surface X. Find a unit normal vector to the surface X at a point X(u, v). Find the

geodesic curvature κg, normal curvature κn and geodesic torsion κt? Is α(t) principal curve? Why?

[9 marks]
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