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e Extra Credit (5 points) Let Q = (z0,y0) and R = (x1,y1) be two distinct points on the
parabola whose equation is y = 22 4 2. There is a unique point S = (z2,y2) which lies
on both the tangent line at @ and on the tangent line at R. Show that for every pair of
distinct points Q and R on the parabola, 2z9 = x¢ + x1, i.e. the line passing through S
parallel to the y-axis bisects the line segment QR.

Solution: We know that f’(z) =y’ = 2x, and that the slope of the tangent line at @) and
R, respectively, is:

Y2 — Yo

2 = 1
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Now, we need to show that this implies 2zo = xg+ 21, first by solving these two equations
for yo, and the fact that yo = 23 + 2 and y; = 2% + 2.

270 (T2 —T0) = Y2 — Yo
2x0 (x2 —x0) = Y2 — a:% -2
2I0 (xg — .750) + x% + 2 = Y2
and
271 (v2 —21) = Y2— WY1
2x1 (k9 — 1) = yg—x%—Q
2 (g — 1)+ 22 4+2 = 1o
Since yo = o, we get:
2330(9327:1:0)+x(2)+2 = 2z (zg —x1) + 27 +2
2xg (x2 — o) + 28 = 221 (22 — 21) + 27
2x0 (2 — x0) — 221 (29 — 1) = x% — x%
2x0x0 — 2x§ —2x170 + 23:% = :c% - :1:%
2r0r9 — 2x1T2 = :1;3 — x%
2x2 ((13(] — .%'1) = (1’0 — 331) (.TL'() + xl)
209 = xp+ 21

Q.E.D.
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