
 

89.1 continued Calculus with Parametric Curves

Derivatives f Tangents
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Special Cases

In If If o and 0 at t to the curve

has a horizontal tangent line at t to

Iiil If I o and 0 at t to the curve

has a vertical tangent line at t to

liii If ff 0 and 0 at t to we must

examine him t to determine the slope at toto dx at



Ex Find all points x y where the tangent line is

vertical or horizontal then sketch the graph

al x sin Tt y 8t te 1,1

Solution Ia First day Tacos kit If 245

Horizontal tangents

We need dy O and dy t o
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at 24 2
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land day Tacos kit O here

Vertical tangents

We need y o and day to

If Tacos Ttl 0 t I 2

and 41 241 O here



Summary
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Xlt yea thatHorizontal
Tangent Tangents

To sketih the graph let's plot the starting point

xfl yl il 10 81 the ending point x 111 yall 10.81

as well as the above points and their tangent lines
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Solution We have day sin tl and If 2005124

Horizontal tangents Need 41 0 and to

If 2cos 12 7 0
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E I I I tf Also I sink to here
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Vertinal tangents Need 11 0 and If I 0
sin ttl O
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Summary
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We plot these points below and sketch the graph
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Area Enclosed by a Parametric Curve

Q what is the total area enclosed by the parametric curve

Costel y sina.tl te 0,2 1 from the previous example
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Ex Calculate the area enclosed by the parametric curve

cost y sint 1 0,2T

Solution This equation describes the unit circle
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Ari Length of a Parametric Curve

Q Given X x1tl y y t

ypwhat is the length of the

curve from tea to t b

Idea Let's shop up the curve into smaller pieces and

approximate the length of each pie le

sitting are length
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Taking a limit as n 10 we obtain the following

The arc length of a parametric curve

x1t1 y yet te a b

is equal to
t b
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Ex Calculate the arc length for each curve below

a cost y sint te 0,217

Solution This equation describes the unit circle

We have sint dy cost and hence
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