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In 2-space there are two unit vectors that are orthogonal to T(¢), and in 3-space there are infinitely
many such vectors (Figure 12.4.3). In both cases the principal unit normal is that particular normal that
points in the direction of T'(¢). After the next example we will show that for a nonlinear parametric
curve in 2-space the principal unit normal is the one that points “inward” toward the concave side of
the curve.

AY C AZ

T()

\
V\<

There are two unit vectors There are infinitely many unit
orthogonal to T(%). X vectors orthogonal to T(2).

Tek,

MED ’ &3\“\1‘“*”{‘; #¥audousloe (o an o! RO RN lﬁo

\Lﬁ_‘daﬁlﬁ'f inavas auney Caivenlor Redine) MNedo
L= acet Y= it = e (a>o)

t-t
K Qo S Uy
%Az @VV\ “‘Z{‘c)

Navwen  wCt) = acsshy mmt—)’-wtlz

=) lf'c’r)
WA
NI [ \/msunthcacwb‘tc*

fieao = YaiCsint b et =

r(f) = acos fi+ asin fj + ctk Jﬂe na\Mo ¢ ﬂ’;hﬂ'c(uao\hdov M t: toﬁo

Tedy = bed) = —asmtii *m}j «k
Wwttol  VaZd-  Vare ~ Vamer

—sint «awt; vck




@ Ndo [T'Ur)
“-‘T’C'\’)' 1 t=3m

Tet) = -asmt ( -\-OlCoH’j +._C k¥
o o e e
-W'd‘) = —aost -asmts +ok Vv s
Vaket Va™ec>

uf! | e
1Tehll= _a o=stoning
Alect
d""c'i’e / - .
N(;\-o) = _“-(‘,\") = —Cc)tl - ﬂ\'\t)
I Veky H

° t\'f\um\.( C lﬁl\l}:twad fv\'fw:g K’\Vil—mm: ((;{d “’d’)

ks * omned duosan * (Binacwal veety) ?(S’:m’:rc,

™ Q\Af T Rectifying pre i
Bch =Th X Nty L, /
[Nte! 1B el = Teh xNebl N

= TebllINcpl s @
= 1 l'Sl\ng = A ]



ooty « Aow lomms(o womn (Linormal veetw) 3‘:&&'{

m‘uN‘z?(Mwm‘\c.
b = sm’(u.e st) R

L Bty = Ty X Net) )
R | Tt = Ceost -(-st b .\.(Ooﬂ'—S[n 2)

Netr = (ost-smt)( - Gt -+l

V2 V2

= - CSIvo‘t*%Sﬂ - Ccosl'-—stn’() k

-_1[-3( Mt .mr.m \'-m"l‘-\-w-eh‘ﬂl

= -2_(“\1*' &C“H)k = -k
2~




3.8 amad us Yo Jana
CC\AYVQ‘\VW‘Q— owmd Radiu of meo\‘l'wve,)

¢ v v OV oo T her,atls ek
w:th kel mohle en
M & Courvature ) Shaalle

xt) = \\Tlc-\')\! [z \ wid) x Il"’(’r)ll]
Wv'chl Wychus

viaodh | tvmam.u Nﬂomdmag{g?,a‘ NELSYTBLPTTN na(iuv/
(\mmg (o,0)
A "3%, ﬁm«m n‘ummmmdﬁ' AN LuJOo\lNQ]a\aiuo aa1) (09)

Ktd) - acosti 4 asimt y (j?:)

=



