Math 163
10.2: Calculus with Parametric Equations
Questions for flipped class
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(10.2.1 solution)
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(10.2.2 solution)
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Find the exact length of the curve.
24122, y=s+8f, osts<2
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z=9sin(t), y=£+t (0.0).
dy _dy/dt _ 241

dr ~ dz/dt ~ 9cos(t)”
slope of the tangent at that point is }. An equation of the tangent is therefore
y—0="4e—-0),0ry="1r

20

The point (0,0) corresponds to £ = 0, so the
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T =cost+cos2t, y=sint+
dy _ dy/dt _ cost+2cos2t
dr — dr/dt — —sint—2sin2t’
to the point (~1,1), solve z = —1 = cost +cos2t = —1 = cost +
2cos?t — 1 1 = cost(1+2cost)=0 = cost=0orcost i

(-L1).
To find the value of ¢ corresponding

The interval [0, 2] gives the complete curve, 5o we need only find the valués

of t in this interval. Thus, t = J ort = % or t = & or t = %. Checking

t=% % % and % in the equation for y, we find that f = § corresponds
0-2

to (~1,1). The slope of the tangent at (~1,1) with ¢ = § is 5 =2
An equation of the tangent is therefore y — 1 = 2(z + 1), or y = 2z + 3.
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‘Solution or Explanation

et ym et o 9L gyt
x=ely=te & = dxjdt & s

2A(1-t) =

¥+ (1-t)(-2e7%) _ eH(-1-2+20)
o g

2
3t(2t - 3). The curve is CU when ‘szl >0, that
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‘Solution or Explanation

—3ty=-8 9o Yo et= =(0,-8). L o32- - o
x=€-3aty=-8 Losod=0ot=0o(n)=0-8). L= e+ 1)(e - 1), 50 L
~lor1 = (xy) = (2 ~7) or (-2, =7). The curve has a horizontal tangent at (0, —8) and vertical tangents at

(2, -7) and (-2, -7).

y





image11.png
Solution or Explanation
By symmetry of the ellipse and the x- and y-axes,
o 12 w2 |
// bsin 6(-2 sin 6)d8 = 4ab/ sin26.d0 = 43:;/ 1 - cos 200
frr2
72 -
= 2a5(%) = mab
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de/dt = 24t and dy/dt = 2412, s0
(dz/dt)? + (dy/dt)* = 5761 + 576t
Thus, L = [ /57612 + 5760t = [ 24ty/T+ 2dt
=2} Ju(3du) [u=1+ £ du=2tde)
=12 [27]] = 8((5)2 ~ 1) =8(5v5 - 1)
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Find an equation of the tangent to the curve at the given point.

osin(®), y=8+t (0,0

Graph the curve and the tangent.
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Find an equation of the tangent to the curve at the given point.

() +sin(2e), (-1, 1)

x = cos(t) + cos(2t), y
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ind dy/dx and d?y/dx?.
x=e, y=tet

For which values of ¢ is the curve concave upward?
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Find the points on the curve where the tangent is horizontal or vertical. If you have a grap!
check your work. (Enter your answers as a comma-separated list of ordered pairs.)

x=f-3t y=-s

e, graph the curve to
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Use the parametric equations of an ellipse, x = a cos(6), y = b sin(8), 0 < 6 < 2, to find the area that it encloses.




