Math 1A Fall 2001: Section 3 6 Solutlons
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At the last step, we used the fact that = and y must satlsfy the ongmal equatlon z? + 6:cy + V= 8
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there are four points of intersection: (+£3,+2). 22 —¢y*=5 = 2r—2yy’ =0 = ¢ =z/y,and

4z’ + 97 =72 = 8z+18yy' =0 < ¢ = —4z/9y. At(3,2), the slopes aremy = $ andmg = -2 ,50.

_the curves are orthogonal. By symmetry, the curv&sarealso orthogonal at (3, —2), (—3,2) and (-3, -2).

54, a:2+4y —5 = 2:c+4(2yy) =0 = y ———- Nowlcthbcthehelghtofthelamp,andlet(a b) be the

(Note that siny > 0 for 0 <‘y‘ <m)

. point of tangency of the line passing through the points (3, h) and (—5,0). This line has slope
- (h=0)/ [3 = (—5)] = k. But the slope of the tangent line through the point (a, b) can be expressed as y' = -
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4b® = —a? ~5a <« a?+ 4b? = —5a. But a® + 4b? = 5 [since (a, b) is on the ellipse], s0 5 = —5a
a=—1.Then4b® = —a®? —5a = —1 — 5(~1) =4 = b =1, since the point is on the top half of the ellipse.

So i_l- = —b—_ = —1- = -1- = h — 92 9-~the lamp is located 2 units above the r-axis.
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