Parametric Curves
(continued)



Examples: Parametric curves can be interesting.
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Question: What is the derivative in
this setting?
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Note: If we have a parametric curve ( x(7), y(r) ) where x(¢) and y(7) are
differentiable functions, then we can compute x ' () and y ' (¢).

Question: What do these derivatives represent?
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Derivatives - The Complete Story...

1. ¥ x'(z,) #0 then y'{t) is the slope of the

x'(%,)

tangent line to the curve at (x(z,), (2, ))-

2. Ifx'(z,) and y'(7,) are not both zero, then
the vectarﬁtol)ﬂy'(to)j is tangent to the
curve at (x(to), ¥(%,)), and it points in the
direction of orientation along the curve.




Example: Give an equation for the tangent line to the curve parameterized by
(cos(?), t+sin(2¢) ) at the point (0,m/2).
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Popper 12
1. Give the slope of the tangent line to the curve given
by the parametrization (Zr‘ —1,s1n (f)) at the point

where =1.

2. Give the y-intercept of the tangent line to the curve

give'in the problem above at the point where ¢ =1.



Question: How can we parameterize the tangent line at ( x(#) , y(#p) ) to the
curve parameterized by (x(?) , y(¢) )?
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Example: Give a parameterization of the tangent line to the graph of
(_cos(t) 3sin(?)) }at the point where ¢= /4, and show the relationship between
the vector x'(#/4)i+y'(m/4)j and the graph of the parametric curve.
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Popper 12

3. Givg'the slopg of the tanggnt line $6 the ¢glirve paramgterized by
( cos(f) +2f , sif(2¢) )/at the point where /= ZP
4. (rive fhe dlope ¢f the normal line to the curve parameterized by

1) atthe point (4,—1).
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