Polar and Parametric



Polar Functions




Know the unit circle!!!
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Polar to/from Cartesian
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Compare and Contrast
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Finding the limits...

» Bounds (limits) on integrals must be largest
interval the does not result in graph tracing over
itself.

» Most simple functions are O to 2.
» Rose curves with odd petals are just O to Tr.

» More complicated functions, use calculator
trace.

» You can also use symmetry to simplify the
integral
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Piecewise

Distinguish between piecewise and
area between curves problems.
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Parametric Functions




The formula for finding the slope
of a parametrized curve is:

dy
dy _ di
dx  dx
dt

This makes

sense if we
r///thinkabout

canceling
dr.



To find the second derivative of a
parametrized curve, we find the derivative of
the first derivative:
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1. Find the first
derivative (dy/dx).

2. Find the derivative of dy/dx with respect to t.

ivide by dx/dt.
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2. Find the derivative of dyv/dx with respect to .
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Position, velocity, and acceleration
in 2-dimensional space

N | dr
r(t) = Position at time ¢ v(t)=—
| _ dt
v(t) = Velocity at time ¢
a(t) = Acceleration at time t a(t) _ dv . dzi"
dt drf
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ut we need way to ldeal with 2-dimensions




We can describe the position of a moving particle by a vector, (7).

g(7)]

/()i r(t)=1(t)i+g(1)]

If we separate 7'(f) into horizontal and vertical components, we can

express () as a linear combination of standard unit vectors i and j.




Most of the rules for the calculus of vectors are the same as we have
used, except:

“Speed” is magnitude of velocity. Speed

Speed = ‘V (tj has no direction.

velocity vector \ (I )

speed - ‘v (t)|

“Direction” is a unit vector that indicates direction
but not magnitude.

Direction =




Example 5:

r(z)=(3cost)i+(3sint)j

a) Find the velocity and acceleration vectors.

dr

=—=(—3sint)i+(3cost)j
v=— (—3sinz)i+(3cost)j
a:%:(—%ost)i—@sinr)j

b) Find the velocity, acceleration, speed and direction
of motion at t=717/4




Example 5:

r(7)=(3cos?)i+(3sint)j
dr dv

v=—rs (—3sinz)i+(3cost)j a =E=(—3cost)i—(35im)j

b) Find the velocity, acceleration, speed and direction
of motion at :
t=r/4

velocity: vy = —?)'S,inE i+ 3COS£ ] = 3\/_ \/_J
4 4 4 2

acceleration: 3(5]: (—3COSEJi _(3 Sinﬁ)j _ 3\5 i 3\5 J
4 4 - I
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Example 5:

r(z)=(3cost)i+(3sint)j

v :% =(-3sint)i+(3cos?r)j a =%= (—3cos?)i—(3sin?)j

b) Find the velocity, acceleration, speed and direction
of motion at :
t=r/4

direction:

|\v(r/4) 3 3 2 2

v(iz/4)| 3J2/2. 32/2. 2. 2.
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Curve lengths

Rectanqgular

Polar

Parametric




