
MAS231 Geometry II
Assignment 3 Due on 4 February 2008

Write your name and student number at the top of your assignment before
handing it in. Staple all pages together. Post the assignment in the Green
Post-Box on the ground floor in the Maths building before 16:00 on Monday.

1. Let a, b and c be vectors in R3. Prove that a× (b× c) = (a · c)b− (a · b)c.

2. Let γ(t) and µ(t) be curves in R3.

(a) Prove that d
dt

(γ(t) · µ(t)) = d
dt

γ(t) · µ(t) + γ(t) · d
dt

µ(t).

(b) Prove that d
dt

(γ(t)× µ(t)) = d
dt

γ(t)× µ(t) + γ(t)× d
dt

µ(t).

3. Prove that d
dt

(γ̇ × γ̈) = γ̇ ×
...
γ for any curve γ.

4. (a) Sketch the curve γ(t) = (cos(t), sin(t), t) where t ∈ (−∞,∞) and determine its arc
length for t ≥ 0 starting from γ(0).

(b) Use your answer to part (a) to find a unit-speed reparametrization γ̃(s) of the curve
in (a).

5. Sketch the following curves and determine which of them are regular (justify your answer).

(a) γ(t) = (t, cosh(t), 0) for t ∈ (−∞,∞).

(b) γ(t) = (t2, cos(t2), sin(t2)), t ∈ (−∞,∞).

6. Consider the curve

γ(t) =

(
1

3
(1 + t)3/2,

1

3
(1− t)3/2,

t√
2

)
, 0 < t < 1/2.

Show that γ(t) is a unit-speed curve.


