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Die 2/10 1:29pm :

21 : Compute the aza-length , curvature, torsion of the Logarithmic spiral guien by3

x:1 - R ,

<(t)= (aebost, websit , 0) , a s8
,
b >0 renstants ·

T a

↑~
Sin

:

X is aplanedue, so t=0 ·

-i ↑= Si =/ (u)/du .

S&
va a(u)=(abebressu-aebusine

,
abebesintarosn

,same algebran o)
I'(u) * abrebu (oszu- sin) + arebu(cosin+zenn)- -

= abu(Hby .



I Call
= aebr2

.

Sit)=Sambu du=aberda
k(t) =2xa"(t))

=ebult- bilebt-1)-
ICP

x"(t)= (ab2ebtcost -Zabe**suit - abebtrst ,
abebtsint +Zabebtcst -websit, 0) ·

S

a'(t) xx" (t) = I I k

abebtost-aebtsit abebtsmit+attrst 8

abebtest-tabebtsn't ablebtsint +ZabedtestI
- abebtpst - websit -

I I



= a (Hb2)e2b t 2

kx'(t) xx "(t)) = a= (Hb2)e2bt
.

v

Ax Ct)B = a<est (Hb2)
-

kIt) =
b2 .

Sin
22 : Suppose & : ItR

Y
/IFO , k'F0 farall SeI and x lies on

a sphere . Show that

pe+(p/
=x2 = constr

I
where p

=

r
,
x = tit : differentiate (a) three times Acbtain

9= -pN-p'XB .- of :

< ies an asphere, 507 rio sot

kx(s)2 =
2 forall SeI .



Differentiating, we here
8 = las = 2 a

***
-x = 0 (a - T=6) .

Differenticity again, wehere
0 = x .x + x " - a

= (a(sR + a " - a
= x" - x

=

- 1
IIacc-length -- " kN . < =- 1 ·pann

.

=> Nix = =
- P .

Differentiat again , usehave I

8 = 2x". x + a . x + 2" - x = 34 + x*.
=> a . x

= 8 .

-> 0 = (kN) : = kN -c + k(kT+2B) · <
= -k2I + k'N - x +k : x

-



k
+ kB .

x

=> B . a= -p
So < = - pN - pixB .

again, since a lies on a sphere ,
const = (a(ssR = (p)2 + (px)2 = p2 + (p)

Note: +(p')= const -> < lies on a sphere .

a - (- pN - piB) = must.
a 3 : x = 2- RY param , by azc-length , 170 . Usingthe local canonical
form, showthatthe osculatryplace is the

lit

position of places
passing through <(s) , <(Stte) , Alsttz) as histhe+ 0 ·



B = (0,0 , 1) .

Y
By the leal comical form xY((s) = (X(x) , y(s),z(s)) + 0(s) -> N=(0 , 1,)

2
,)

T = (k0%)

-(s- st
, 3) +O(s) .

9(h2)
let ax+by+ cz= 0 be the plane passing
through xCO)

, <Chil , x(G2)
F(s) = ax(s) + by(s)

+ cz)s)
,
note F(0) = F( ,) = F(hz) = 0 .

F'(0) = a By MUTX2 , Ep = (0 ,4) , 22E(h, h) site
#
Y(0) = bk .

set F (e) = * F(0) =O
h

F(hm)-F(hF(e) I -
=I

This shows a 8 as hi , be
-00 hich

,



Using MUT agains will show bl to an h ,R2- 0 .

=> b- 8 :

Then truly e ,
k2 50 , F(s) -> <z .

=0 '/.


