M520 3.6 HW

d d
5.5(:023;—!—35;;2]:5(3:3) = (mzy"—i—y-2x)—l—(a’:~2yy"—|—y2-1)=3 = 2%/ 4+ 2y =3 —2zy—y® =

3 — 2y —¢°

o2 2 r
y (I Iy) Ty — Y y =2 + oy

?.di(mzyg-f—xsiny}:di(i} = 222y 4+ 22 +zcosy-y +siny-1=0 =
x x

—2zy® —siny

22%yy +wcosy -y = —2zy —siny = (232y+m{:usy]y’=—2my2—siny = y=——
2xy + xcosy
5. 22 +oy+1°=3 = 2xtay +y- 142y =0 = oy +2y/=-22—y = yYiz+2y)=—-2x—y =
—2z — —2-1 —3

!

y = y.%enx:landy:l,wehavey’:

x+ 2y 1+2-.1 3
y—1l=—1l{z—1) ory=—x+2.

= —1, so an equation of the tangent line 1s
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f = % = —%,muianequationofthetangmt lineisy+2=—3(z—1) or y=—Jz+ 1.
(b) The curve has a horizontal tangent where ¢ = 0 < (c) 3

CENWA

32°+6x=0 & 3x(rx+2)=0 & z=0o0rz=-2
But note that at 2z = 0, y = 0 also, so the derivative does not exist.

Atz=-232= (-2 +3(—2) = -8+12=4s0y = +2 S 2
So the two points at which the curve has a horizontal tangent are \ /-i11 —2)
(~2,~2) and (2,2). (22 |\
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25. From Exercise 19, a tangent to the lemniscate will be horizontal if y' =0 = 25z —4z(z® +¢%) =0 =
225 —4(z” +4°)] =0 = z*+3° =2 (1). Note that when x 1s 0,  is also 0, and there 1s no horizontal tangent
at the origin ) Substituting 2 for 2® + 3 in the equation of the lemniscate, 2(z* + 3*)* = 25(2® — y?), we get

z* —y* = 2 (2). Solving (1) and (2), we have z* = 12 and y* = 22 so the four points are (:I:ET"IE, :I:%)_
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36. (a) Lety = cos '2. Thencosy =zand0 <y <7 = i(cosy}=i(m) = —sinyd—y=1 =
dx dx dx
‘j‘%‘=—&hlly=—~V/1_1mmgy=—\f11_1r2 (Note thatsiny > 0for0 <y < w)
b y=zcos'z—v1—a2 = y’={:us_1m—\x1img—|—\flimg=cus_1m
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