10.2 Plane Curves and Parametric Equations
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The orientation is found by observing that as ¢

increases, so does x.

11C ULICHLAUULL 13 LULLIU UY UUSCLY LG WiaL as ¢

increases, so does x.
Observe that as € increases from 0 to 27r, the
curve ( is traced once in a clockwise direction
starting from the point (0, 2).
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37. a. x =x1+ (x2 —x))tand y = y; + (y2 — ) f. From the first equation, we find r = -
X
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cxpression into the second cquation gives y = y| + (2 — ¥1) ( Al ) =7 n-n, n 02— )’1)1 which is a
X3 — X
linear equation in x and y. Since (x], ¥1) and (x2, »2) both satisfy the equation, we see that P (x1,y1) and P (x2, ¥2)

both lic on the line.
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b. If t =0, x = x| and y = y|,s0 (x1, y1) ison the line. If r = 1, then x = x3 and y = 2, so (x2, ) is on the line. As ¢
increases from ¢ = 0 to ¢ = 1, the line segment joining Py (xy, y1) and Py (x5, y7) is traced out.

10.3 The Calculus of Parametric Equations
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6. x =2(8 —sinB), y =2(1 —cos8) = g—é- =2(1 —cos8) and j = 2sin@. The slope of the tangent line at 8 = % is
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B.x=t2-4y=£-3%= %‘,; =2t and %} =312 — 3. To find the point(s) where
the tangent line is horizontal, set % =0=32-3=30+1H)(—-1)=0=

i = =+1. Since %“,; # 0 at cither of these ¢-values, the required points are
(x (=1),y(=1)) =(=3,2) and (x (1), y (1)) = (=3, =2). To find the poini(s)

where the tangent line is vertical, set %} =0=2r=0=1r=0. Since % #0at

this value of 7, we see that the required point is (x (0), y (0)) = (-4, 0).
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