MATH 436
HOMEWORK 1
DUE SEPTEMBER 11, 2007

SOLUTIONS

(1) Find a parametrized curve a: R — R? whose image is the circle
{(m,y) € R? | 24y = 1},
with a(t) running clockwise around the circle, and «(0) = (0, 1).

Solution: There are many possible solutions. The first that occurs to me is
a(t) = (sin(t), cos(t)) .

(2) Let 8: R — R? be defined by
B(t) = (3cos(t), 3sin(t), 4t) .
Compute the arc-length of 3 between 0 and ¢ for any ¢.
Solution: We can compute
B(t) = (=3sin(t), 3cos(t),4)
16(8)]* = [=3sin(t)]* + [3 cos(t))* + 4°
=25
So Hﬂ(t)H = 5 for all ¢, hence

(1) = / 13w du
=5t
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(3) Let v: R — R3 be defined by
v(t) = (cosh(t),sin(t), cos(t)) .
Find a unit-speed reparametrization of ~.
Solution: First we need to compute the arc-length function.
A(t) = (sinh(t), cos(t), — sin(t))
I(8)]12 = sinh?(t) + cos2(t) + sin?()

= cosh?(t)

0= [ Il du

- /0 cosh(u) du
— sinh(t).

So s7(t) is arsinh(¢), and a unit-speed reparametrization of v is
~(t) = (cosh(arsinh(t)), sin(arsinh(¢)), cos(arsinh(t))) .

Let’s check that this actually is a unit speed curve. To do this, we’ll need to recall

inh(¢) 1

— arsinh(t) = ,

@ iTe
So let’s compute |[5(¢)]%:

3(t) = (sinh(arsinh(t))\/%,Cos(arsinh(t»\/%, — sin(arsinh(t)) 11+t?>
= 11+ = (t, cos(arsinh(t)), — sin(arsinh(t)))
1
3@ = 11 [¢* + cos® (arsinh(t)) + sin®(arsinh(¢))]
1
BEERE [#+1]
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(4) Let 0: (a,b) — R? be a curve, and v € R* a fixed vector. Suppose that d(to) is
perpendicular to v for some ¢y € (a,b), and that for all t € (a,b), d(t) is perpendicular
to v. Show that 0(¢) is perpendicular to v for all ¢ € (a,b).

Proof. Recall

d .
E(ab):ab—l—ab,

so using this and the fact that v is fixed hence v = 0,

d : .
%(5-0)—5-114-(5-1)
=00
= 0.

So § - v is constant as a function of t. But () -v = 0, so §(¢) - v = 0 for all
t € (a,b). O
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