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Exercise 43

Find the points on the lemniscate in Exercise 31 where the tangent is horizontal.

Solution

The equation representing the lemniscate in Exercise 31 is 2(z? 4 y?)? = 25(2? — ?).
Differentiate both sides with respect to .

2 + 7)) = (2507 — )

d d d
) 2 2y @ 9 2y _ a9y A o
2-2(z" +y°) dx(w +y°) =25 dm(w) dx(y)

2222 +y?) - (20 +2y-y) =25 [(22) — 2y -]
8x3 + 8z%yy’ + Sxy? + 8y>y' = 502 — 50y’
423 + 422yy’ + dxy® + 443y = 252 — 25yy/

Solve for 7/.

(422y + 4y> + 25y)y’ = 252 — day® — 4a®

,  25r — 4ay? — 4a3
4y + 4y3 + 25y

Y

To find where the tangent is horizontal, set 3’ = 0.

;25w — 4y? — 4a3

y_41:2y+4y3—|—25y:0 — Wr—dzy? —423=0 — 2(25-4y*—42%) =0

This occurs when

Plug each of these values into the equation for the lemniscate.

r=0: 2(0°+y*)? =25(0% — ¢ - y=0
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Note that having x = 0 and y = 0 makes v’ undefined, so they’re discarded. The y-values
corresponding to x = +5v/3/4 are

2
25 5v/3 25 5
2
N A _ 12
¥y =7 ( 4) 6 YT*a

Therefore, the points on the lemniscate that have a horizontal tangent line are
5B 5N (BB (5B 5 g (5VB 5
4 7 4 4 "4 4 7 4 4 "4 )
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The lemniscate is shown below with the points that have a horizontal tangent line.
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