
Section 11 .4 Unit Normal + Turgent

Given #(E) , ill) points inthe direction

of travel.

~
It encodes both direction + speed, 115/l is speed.

It's sometimes useful to have a vector that points

in the direction of travel but does not encode speed .

We'll use the mit rector :

F(t) = It
11F'Sill
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e
.g. (t) = (cos (wt)
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counter clockwise ,

& 't) = w [sinIwE), -cosloCt]G Ilrill = w

=(t) = [sinlots-costrtt]↑↑ (a) = (0-1]
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F(d) = + 1917= <0,13

T(=
3, 17 o

=
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↑(t) . F(t) = 1

ETH) · T)= 0

So (t) is orthogod to F
.
We call it the
al vector,

↳
-

But itmight nothe mit length,

it tells you the direction I=)
is tanes to



e . g F(t) = (cosly-sinIwt)]

5 ) = 1 [-sindot), -coslot]
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Elt)= <- coslot), sir lott]
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- s() = IIE't)/l = speed

r'(t) = S(t)T(t)

F"(t) = S'(t)T + ST't)

= s'(t)T + SIIt'll I'
It'll

= s'(t) + SIT11i

Acceleration his two components one tamental

and Meother Normal,

Tarential compet : sit) hou is the spend
Cages,

Normal is about turns instad,

i "(t) .T = 4)

aT

5"IE) ·- = an nonoal componentof accelented,



(usually 11F"- E"F1)) cus t is a paint

↑ (t) = <cos(t2)
, sin(t2)]

rit) = [Itsin /E27
,
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T(t) = Losin 14
, 10s(t47

F"(E) = < -2 sin1E4
, Lag14) + 74eEcos(t)

,
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For" = +2

targential component a+
=2

↑"(t) - Fr T =
-42 [10g/t2)% sin(E2)]

11 "(t)-Fir "Fll= 42
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F = L-Itai),Zt smIt2)7
E = (cos12 , Su(t)7


