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Motion ① Wha t i s speed of a a w e

② How do w e measure the length of

a curve?
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velocity of a c u r v e i s 8ft) = A l t )

speed = H i l t ) 11=11Mal l
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Recall: Distance travelled = I I I speed d t
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Ardength

s = fabllrttilldt-fabfxfly.pt#Fdt.



I n Calc 1 1 2 w e s aw :

g - f l y the aralenth behear H a , x=b i s
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t-b. -parameterize the graph of y=fkd a s
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speed: 1154411 = F E AT = Fifth



s = fabiffffdt. Cool

E± Consider the spiral

f l u f f cos t , S i n t , t ) fo a E E 2 1 T .

Goal! fml length of this a u r a for
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T''t h e L-Sint, c o s t , 1 7

11f ' ta l l = r ¥ E o s t P t #

= A t t e s t # = 5 2

So: S = f)TE d t . = 2 µ m



EI l o s t , S i n t > m 1122.
= Itt)

0¥
O f T E 2 1 T

What does Fl2t) look like?
0 £ E E 2 T .

double speed ⇒ ne teffect i s w e traverse tea rde l x .



h t t ) = (cos 2T, s i n 2 h O E T E I T

I s a "reparaneterization" of Itt).
9

traces o u t some c u r ve ,

b u t slightly differently.

Same curve, wri t ten differently.



Defd let THI a w h i n e .

defied o n a e t s b .

SH I = fat 1151-411 d e ← (defed for

a s t s b).

ardengthfunction



E I fleffcost, S i n t , t >
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"E)So s e t fotrzdz = t f for this function.

⇐ S l a - t r s = t E

I
Inver t & plug back i n .
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reparaneterizd function

T l s ) - (Costin),
Sinka), s l oe ) .

This i s called arc-length parameterization.



Flt) = (Eh , 8-3631
2,

4 T ) o n O t t 2 A

F ' t ) - (2£ , 4th , 4 7

If E ' Lt) 11 = ¥+1671167 = 2 ¥ 2 5 = 2 G t 2 ) .

= 2£14
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SH =
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d I = 7442¥.=L2t4b



s=E t4 t . o r t 2 t4E - s t o

solve fo r t .

By Quad formula: f - '4±¥ts

ta-4+2=4+5

t = 2 4 ¥
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