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Solution to Assignment 7

Supplementary Problems

1. Find a parametric curve �(t), t 2 [0, 1], which describes the triangle with vertices at
(0, 0), (2, 0) and (2, 5) in anticlockwise direction.

Solution. The three sides of the triangle are given by

�1(t) = (t, 0), t 2 [0, 2];

�2(t) = (2, t), t 2 [0, 5]

and
�3(t) = (1� t)(2, 5) , t 2 [0, 1] .

Now, we rescale �1 so that it is on [0, 1/3] by c1(t) = (6t, 0). Recale �2 so that it is
on [1/3, 2/3] by c2(t) = (2, 15t � 5), t 2 [1/3, 2/3] and �3 to be on [2/3, 1], that is,
c3(t) = 3(1 � t)(2, 5), t 2 [2/3, 1]. Then c = c1 + c2 + c3 is our desired curve. Note the
solution is not unique.

2. Find the arc-length parametrization of the line segment y = mx+ b, x 2 [0, 2].

Solution. Let the line segment be C(t) = (t,mt + b), t 2 [0, 2]. Then s =  (t) =R t
0 |C

0(t)| dt =
p
1 +m2 t. Therefore, t = '(s) =

sp
1 +m2

. The arc-length parametric

curve is
C̃(s) = (s,ms+ b

p
1 +m2)/

p
1 +m2, s 2 [0, 2

p
1 +m2] .
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