Week 12 Description

10.1

10.2

Parametric Equations = Use wolfram. I cannot visualize these, maybe you can. Some are
simple enough, as in this video

Others are much harder

1. Graph x = sin(5t),y = 1 + cos(3t) We know that as t goes from 0 to 27, sin(5¢) goes
from —1 to 1 ten times, and 1 + cos(3t) will go from 0 to 2 six times.

Together they look like this Wolf
Use Wolfram to do this homework, it will be easy.

For 10.2 There are three main ideas: First:

dy _ af
dv %
2. For example if = cos(t),y = t? + 1 Wolf
then
dy 2t
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Nothing so hard about that. Tangent will be vertical when denominator is zero, (and
the numerator is not) so
t=mar=—-l,y=m>+1

Second, Area from t = a tot = [ is
B
/ y(t)2' (t)dt

3. For example the area enclosed by the ellipse = cos(t), y = 2sin(t) Wolf is

0

/02sin(t) x (—sin(t))dt = —2/ sin®(t)dt = 27
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https://www.youtube.com/watch?v=Fz6p4aC9e2Q
https://www.wolframalpha.com/input/?i=x%3Dsin%285t%29%2Cy%3D1%2Bcos%283t%29
https://www.wolframalpha.com/input/?i=x%3Dcos%28t%29%2C+y%3Dt%5E2%2B1
https://www.wolframalpha.com/input/?i=x%3Dcos%28t%29%2C+y+%3D+2sin%28t%29+for+t+from+0+to+2pi

Third, the length of the curve from ¢t = o to t = 3 is

p dz\? dy 2
L= — — | dt
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Amazing part about this is that they make up problems you can actually do, which
usually means the thing inside the radical is a perfect square. Try for example

.x:et—t,y:éle% for 0 <t <2

But we don’t care it the integral is easy or not. For example

. If 2 = cos(t),y =t + 1 for 0 <t < 4 then the arc length is given by the integral

4
/ \/sin®(t) + 4t2dt
0

Wolf


https://www.wolframalpha.com/input/?i=x%3Dcos%28t%29%2C+y%3Dt%5E2%2B1+for++0%3Ct%3C4

