11.7:30; 11.8: 2, 18, 40(b)

30. /- = 3;2 and fy = 2oy, and since fr =0 <y = 0, there are no eritical rh

points in the interior of D). Along Ly, y = Oand [z, 0) = 0. Along L2,

w=0and f(0,y) =0 Along La, gy = 3 — 2%, s0let glz) = iR +3) L
3
flev/3=27) =3z — 2" for0 < = < /3. Then g’ () =3 — 32" =0 L

< & = 1. The maximum value 15 j'{l. \,-"E]I = 2 and the minimum occurs

Lo L oA f

both at = 0 and = = V'3 where f(0,v3) = f{+/3.0) = 0. Thus the
absolute maximum of f on 12 is f(1,+/2) = 2, and the absolute

minimum is () which occurs at all peints along L1 and La.

2. (a) The values = = £1 and ¢ = 1. 25 seem to give carves which are 14
B —
tangent to the circle. These values represent possible extreme values L y=125—x"

of the function =* + ¢ subject to the constraint 2+ _r,l"i =1

(b) ¥ = {2z, 1), AWg = (22, 2)y). S0 22 = 2Ax = either —1Lzs Y 129
A=lorxr =0 1A =1 theny = _-i and so ¥ = :I:-‘?’iﬁ {from the
constraint). If i = 0, then y = £1. Therefore f has possible extreme Edumint s
values at the points {00, £1) and (:"T"_i %) We calculate 18
,f(:%Fi %) = I’ {the maximum value), f{0.1) = 1, and f{0, —1) = —1 (the minimum value). These are our answers
from (a).

8. f(ey) =20 +3" —4r—5 = Vf={de — 46y ={0,0) = =z =1y =0 Thus(1,0) s the only critical point
of £, and it lies in the region =* + y* < 16. On the boundary, g{z. 1) = 2" + 9" = 16 = AVg = (2Xhz, 2y}, s0
Gy =20y = cithery=0o0rA=3 Ify=0thenx = =4;if A =3, thendr —4 =2Ar = r=—2and
w = +2/T Now f(1.0) = —7, f(4.0) =11, f(—4.0) = 43, and f(—2,+2yT) = 47 Thus the maximum value of

Fx, ) onthedisk 2* +y* < 16 is fl—2.x2 ﬂ} = 47, and the minimum value is f(1.0) = —T.



40. (a) Parametric equations for the ellipse are easiest to determine using
cylindrical coordinates. The cone is given by z = r, and the plane is
drcosll — 3rsind + 8z = 5. Substituting z = r into the plane
equation gves dreosfl — Araind + 8r =5 =

5
"= Tcosd —dsnO+ 8

Since z = v on the ellipse, parametric

equations (in cylindrical coordinates) are

0=t r—z= - 0<t< 2
doew=d — F=sinl + 8

{b) We need to find the extreme valuzs of f{z,y, z) = =z subject to the two constraints g{x, . z) = 4r — 3y + 8z = band

Wy z) =2 +y? = =0V f=AVg+pVh = {0,0,1) = M4, -3 8) + p{2x Yy -2z}, 50 we need

() 4A +2puz =0 = =z= —j—j‘,m “3A+2uy =0 = y= %.{3) EA—2puz=1 = z= *;;1,
(4) 4o — Jy + Bz = 5, and (5) o+ yz =z [Mote that p 7 0, else A = 0 from (1), but substitution into (3) gives a

contradiction.] Substituting (1), (2), and (3) into (4) gives 4(—i—f‘) — 3(&) + S(M) =h = u= SEA—8

o o 5 and nto
1 Y- ¢ 2 ) ) . i

(rgives (-2) + () = (822) = 162+ =(EA-1)* = B -160+1=0 = A=Fo

A—%.[f}.—ﬁthcn,u.——%and;r—ﬁ,y——%,z—%.[f).—%thcn;;—%and:r——:—:‘,y—l,z—f—;.Thus

the highest point on the ellipse 15 {—% 1. =} and the lewest point 1s I:ﬁ —1—1 1-'1]



