
19/10/23 MATH14230 Tutorial

announcements :

-HW3 due 30/10

Review Midterm Problems :

(a)x(t) = (cs (5t) , sin(st) , 12t) ·

Find the speed and are-length panace . B ofa
x(t) = 1- 55m(5t) , 543(5t), 12)

(t) 1 = 13 .

sit)-SYs Cuilda=STsdu= 12t .

=> B(s)-(us(Ess) , silts), 3s
,

b) compoteK :
More complicated

: ((t) = ax")
13 .

simpler
:

use p(s) . K(S) =(B"(s)) = (Es)2 .



2) Compute the Frenet frame 3T ,N ,B] for B -

T(s) = p(s) . N = P
.

B= TxN .

d) Compote - : B =

--N .

2) a helix is a regular anne Sit . I fixed direction U ,
sit . targent A the

are meets u at a constant angle . Show that if a is a helix, then
& is constant. (12 , 540) ·

of : thelix condition means
: <T

,
u)=essto = const . -

differentiating both sides , me got 8= KT, us)' = <T , us + Tim
WLOG take

WLOG me take nt bea a para.
SIN

,
Us

.

unit vector
. by acclength.



k >0 => <N
, u) = 0

is perpendicular to normal vector N .

50 with a in the [T ,N , B] basis , me here

m
= c1s8T +o .N+sioB

.
<b/c .

his a wint vector
-

yB : them 1: 05t+y
U= costoT + SinFoB .

Differentiatin again gives
8 = KastoN-IsinGoN .

- Kosts= Isnto .

=> I
= tambo = constr
I /,



3) a) Compute N S.tr <N , C0, 3, 1) < <0 :

Xu = (V , zu, 3r-2n) X= (ur , u2 - v2 , 3ru - n2+v2)
Xv = (n , -2r, 3n+2r) ·

XuxX= (6n2+6r2 ,
-22-Zv, zn2-2v2) .

MuxXr) = 44 (u2 +v2) = 2π(r+v2) .
N =( , , it) ,

and clearly <N , 10 , 0, DC <0 ·

b) Compute the shape eperator for this surface .

Let veipM . Then lot a
: It s be a regular we sit .

a(0) = p . x C)
=v .

Then Sp(v) = -/-Yok(t)) = - - ,
in
,
int = 0



4) For a surface of revolution , show that it can be parm .
sot .

E = EIrl F = 0 , G= 1 : Z-axis

48 : wallne can assume the aris of rotation is the

z-axis s

(by rigid motion) -

2) Let x(t) bethe are weac revolving . Then

we can take + be ace-length pear X

x(t)= (f(t)
, g(t)) .

by aze-length param , 1= (x (t)1 = (f (t) + (g(t))2 :

then we classe the penan : for s "

X(t , 1) = (f(t)cs8 , f(t)sit , g(t)) .

- =I
,
8 - [ ,25) -

Compute 1
*) *8 .



X-
= (f(t) cost , f(tsint , g(t)) .

Xa = ( -flt)sinE , f(Hc658 , 8) -

E= (Ye
,
X) = f(ts28+f(tYrs28= f(t)2 v :

= t , here .

= E(r) -

F= + ,Xa) = 8 .

i by aze-length panan.
G = xx+,x+ >

= (f)(t)
=

+ ((t)) = 1 . /,



5) a) Show that foran eventable surface s , Sp(V) = 0 => Sis contained in

a plane .

P : S is ventable
,
so I am mientation/normal vector field N .

Sp(V) = 0 =c =- + ((t)) -

=> dNpLV) = 8 .

=> N is constant -> Sis contained in a plane .

1..
b) Show that if Sp(V) Satisfies Sp(r) =k(p) / for all ~ for some
differentiable function b : S-R , then R = Ro is constant .

·commen pitfalls : This is not the eigenvectorequation
eigenector egn . =Vo sit : Sp(V) = Novo for somedtR
But cond , abone is for all vectors v .

-



Sp(r) = k(p)r => if x is a care / 9(0)= p , x '(r) = V
,
then

k(p)v
= - N((t) = - N'(((0)) x-

= -N(x(0))v .

=> N'(p) = k(p) .

In penticular, using Sp(Yu)=-Nn , Sp(Xr)=-Nr , me get

S k(p) Xu
=

-Nu Recall: 1: S -R
, so ok than components
ku , kv .

k(p) Xn = -Nr .

Differenticity both equ's in and -above
,

kuxn + kXun = -Nun

buXv+kXrn =
-Num (1)

kuXv+hXon = kuXniNav=>)
kvXn +kXr

=
- Nur (2) /

krXv +Ar
=
- Nev . =>) kuXv = kuXn ·



=> by lin , indep . of Xu , Xu , kn
=kr = 0 .

= d = 0 - his constant
/S

One othe common pitfall forthis question is to confuse the mientation of a
surfaceo ,

with the normal vector N associated with a amea.


