Length of an Arc Described by Parametric Equations
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Find the length of the curve C definedfor 0£f<x by
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Solution:

We have ':f=fr{:nsr—e" sint = e'(cost —sing)

% =&'(sint+ e cost = &' {cosr +sint).
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Thus, we obtain
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Solution:

We have j: =¢'cost— ¢ sint = ¢ (cost - sing)

dy

" =¢'(sine)+ ¢ cost = ¢ (cost +sint).

dx :_ dy] _» Lol o
Then (dr] [m] =g (CO8!-sInl) +¢ (cost+sinl)

11 i) ' = : ! - i .1
=¢ (008 ! - 2087 sing+sin ¢ +cos [+ 2008t sinf+5in71)

=2

Thus, we obtain

g .
T + 0 di= [vaetar = [V2da=n2[e]] = 2.






1. Attime ¢, a particle moving in the xy-plang is at position (x(t), y(1)), where x(r) and ¥(r)
(©*]) At time ¢ =0, x(0) = 0 and y(0) =

- L
S

.Au}Findlh:speednl'ﬂlepumdcuum 3, and find the acceleration vector of the particle of timeg 1 3
[ pah ofthe parice attime £= 3 (¢)), where x(z) and y(z) are not explicitly

(b) Find the slope of the line tangent 1o thy
im ¢ =3,

() Find the position of the particle at tim;

ralosess - x(0) = 0 and y(0) = -4

Ve ~———
(a) Find the speed of the particle at time ¢ = 3, and find the acceleration vector of the particle at time ¢ = 3

(b) Find the slope of the line tangent to the path of the particle at time ¢ = 3

(c) Find the position of the particle at time ¢ = 3
(d) Find the total distance traveled by the particle over the time interval 0 € t €3
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1. Attime £, a particle moving in the xy-plank is at position (x(r), ¥(r)). where x(r) and wr) are pot expligitly

given. For 1 a G =il ]) Attime 1 = 0, x(0) = 0 and (0) = 4.
— —

.;/[u} Find the speed of the particle at time ¢ = 3, and find the acceleration vector of the particle af timg ¢ 5 3,
./l.‘h} Find the slope of the line angent (ot







1. Attime f, a particle moving in the xy-plang is
= fin (¢ J) At time 1 = 0, x(0) =0 and y(0) = -4,

I ED s

,;/{u} Find the speed of the particle at time

at position (x(r), ¥(1)), where x(t) and ¥(r) arc

= 3, and find the acceleration vector of the particle af

(b) Find the slope of the line tangent 1o the

path of the particle at time ¢ = 3,

=3

{c) Find the positdon of the particle at img ¢
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