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The Calculus of Parametric Curves

dy/dx and also d*y/dx? for each of the following parametrically described curves
at the given value of the parameter. You may wish to check your results by
eliminating the parameter, if possible, and re-working the problem as a non-
parametric problem. You should also use your graphing calculator to examine the
graphs and judge whether your calculated information looks graphically plausible.

(a) x=t+1,y=t2+31 1=3

(b) x=+t,y=+t-1 :t=2

() x=cos’d, y=sin’#

Find the slope of the tangent line to the curves below at the given points:

(a) x=2cotd, y= 2sin* 4 at (0,2) and (2‘/3_, 1/2)

(b) x=2-3cosf, y=3+2sinf at (2,5

Find all points of horizontal and vertical tangency to the curves below:

(@) x=1-t, y=1¢*
) x=1-¢t,y=¢t-3t

(¢) x=cost+tsint, y=sint-tcost on [0, 3r]
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Find the arc-length of the following parametric curves over the given intervals:

(@) x=e"cost, y=e "sint :[0,27]
(b) x=1* y=2t:[02]

5

t 1
(c)x—t,y—1—0+a?. [1, 2]

Find the surface area generated by revolving the given curve about the given axis:

(@) x=t, y= 2t revolved about x -axis, 0< t< 4
(b) same curve as in (a) revloved about y - axis
(c) x=4cost, y=4sint, 0< t< /2, revolved about y - axis

Find the area of the region in the first quadrant bounded by the given parametric
curve , and the line x=2;

x=2sin’t, y= 2sin®ftant, 0<¢< /2

Find the area of the region bounded by the given parametric curve and the entire
X-axis:

x=2cott, y=2sin’t, O<t<zx
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