AP Calculus BC
Unit 11 - Parametric Equations & Polar Coordinates

Day 2 Notes: Parametric Equations & Calculus

DERIVATIVES OF PARAMETRIC
EQUATIONS -
If x= f() and y = g(f) represent curve C,

then the slope of C at point (x, y) is given by

Example: Find the equation of the.tangent to the
curve defined by x=+/7 and y =+f—1 whe
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y=1-cosé.
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HORIZONTAL & VERTICAL TANGENTS
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Example: Find all(foimts) of horizontal and vertical
tangency to the curve glvcn by x=cosf, y=2sné
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Another example: The prolate cycloid given by x=

tangent lines at this point.

pothO 2):) (Graph to confirm! Set T-min and T-max so that—27 <z<27z) Find the equations of both
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ARC LENGTH OF PARAMETRICALLY
DEFINED CURVES
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*Arc length gives the total distance traveled.
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Example: Find thel total distance |a particle travels
along a path given by x =¢°> +1 and y=4¢>+30n
the interval —~1<7 0.
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FINDING THE POSITION OF A PARTICLE

*¥Position of the particle uses the Fundamental
Theorem of Calculus!

x(t,) — x(8,) ix (r) dt
or

Y= y(E) = | y'(0) dr
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Example: The position of a particle in the xy-plane
is given'by (x(t), y(t)), with %'-—* t* +sin (31.‘2). At

¢t = 0, the particle at the point (5, 1). Find the
x-coordinate of the particle at r= 3.
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SPEED OF A PARTICLE
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Example: A particle follows a path defined
parametrically by x(t) =2vt -3, y@) = 3t*. What is
the(Qpeedyf the particle at = 72
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AREA OF PARAMETRICALLY DEFINED
REGIONS
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*+#Note: Since we are integrating with respect to x,
the limits @ and b are x-values. Use these to find the
corresponding values of # or £.
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Example: Find the area of the region enclosed by

the graph of y=sﬁ129,ﬂlandthe

vertical line x = 1. =0
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VOLUME OF PARAMETRICALLY DEFINED
REGIONS
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Example: Suppose the region desc ibed in the |
previous example is(rotated about the x-axis) Find
the volume of the resulting solid.
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