Math 4530
Solutions to hw due January 28
Chapter 1: 6.2-6.6, 6.9 (kappa3,kappad), 6.10 (kappa3dl, tau3dl).
Chapter 2: 1.6-1.7, 5.1-5.5
| have decided to break the solutions into two files. Thisfile contains the chapter 1 portion. thefile
hwsolsan28b.mws will contain solutions to the chapter 2 problems.

6.2: | have loaded the procedures from the posted file curtor.mws. These compute curvature and torsion.
> hel:=[a*cos(t),a*sin(t), b*t]:
hel 1: =subs({a=4, b=2}, hel ):

curv(hel 1);
tor (hel 1);
_1
““s5
_1
10

6.3
> wth(plots):
War ni ng, the nanme changecoords has been redefined

T > spacecurve(hel 1,t=0..10*Pi , scal i ng=unconstr ai ned,
t hi ckness=1, col or =bl ue, axes=boxed, nunpoi nt s=100) ;
#| increased nunpoints to get a snoother picture

é.4, 6.5, 6.6 have alot of work that is easier to do by hand, and | intend to minimize my work.
6.4) Using the formulafor involute (exercise 2.4 page 17), and noting that for us, s(t)=sgrt(2)*t, one
deduces that the involute of the given helix isa curve in the x-y plane, with formula



> Invo:=[cos(t)+t*sin(t),sin(t)-t*cos(t)];

L Invo :=[cogqt) +t sin(t), sin(t) —t cog(t)]

We recognize that thisis actually the involute of aunit circleaswell. Here' sapicture:
> plot([cos(t)+t*sin(t),sin(t)-t*cos(t),t=0..2*Pi]);

6.5-6.6) See hand-worked notes, for the formula derivations. Here's a picture of the evolute:
> plot([t-cosh(t)*sinh(t),2*cosh(t),t=-1..1]);
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6.9: | have loaded the procedures from the posted document planecurve.mws. | adjust the parameter
ranges to make nice pictures:

> kap3: =t->exp(t):

| kap4:=t->sin(t):

> recreate(kap3,-3,3,-3,1,-1, 3);
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6.10: | have loaded the procedures from the posted file frenet.mws:
> kap3dl:=t->t:




tau3dl: =t->t/ 10:
recr eat e3dvi em kap3dl, t au3dl, 0, 10,0, 2,0, 2,0, 1);




