HOMEWORK SOLUTIONS MULTIVARIABLE CALCULUS
Section 14.8 - 3, 6, 9, 21, 27, 30, 37

L flryl=r"+y.glry)=oy=Land V= AVe = {2z, 2y} = (M. Az), 502z = Ay, 2y = Az, and oy = 1.
From the last equation, = #£ Dand y £ 0,502z = Ay = A = 2y, Substituting, we have 2y = (2z/y)z =
yi=1" = y==r Bulzy =1, %0 =y = %1 and the passible points for the extreme values of f are (1, 1) and

{—1. —1). Here there is no maximum value, since the constraint zy = 1 allows r or i to become arbitranly large, and hence

flz,u) = =* + y* can be made arbitrarily larze. The minimum value is f{1,1) = f{-1,-1) =2

b flz y) =™, glz,y) = 2 4yt =16, and Vf=AVg = {ye™, 2™} = {3}12, Rlyz}, so ye™¥ = 3ax® and
o™ = 347 Notethat z =0 < y = 0 which contradicts =* + % = 16, s0 we may assume = 3£ 0, y 5 0, and then
A=y Gt =2 By") = =3 = r=p Buf +y'=1602"=16 = z=2=y
Here there is no minimum value, since we can choose points satisfying the constraint 2® + 3 = 16 that make f{z,y) = £

arbitrarily close to 0 (but never equal to 0). The maximum value is £(2,2) = &%,

9 flr.y.z)=aysz, glz,y.3) =t 4+ 2+ 3 =6 V=AYV = {yz, xz, oy} = A2z, 4y, 6z). IFany of @, y, or = 15
zero then x = y = = = 0 which contradicts z° 4+ 2y* + 327 = 6. Then A = (y=)/{22) = (z2)/(4y) = (xy) /(6z) or

=2 and =* = %y?. Thus = + 2y* 4+ 3z =6 implies 6" = 6 ory = £1. Then the possible points are

(1.-"5: +1, V@)’ (v"ﬁ il,—v'g), (—\-’E: +1, v'%} (—ﬁ,il, —VE) The maximum value of f on the ellipsoid is

T'jg, occurring when all coordinates are positive or exactly two are negative and the minimum is —::& oceurring when 1 or 3 of

the coordinates are negative,

. flz,y) =e™"". For the interior of the region, we find the critical points: fe = —pe™¥, fi = —ze™¥, s0 the only
critical point is (0, 0), and f{0,0) = 1, For the boundary, we use Lagrange multipliers. giz,y) =" + 4" =1 =
AW g = (2Ax, By}, so setting WV = AVg we get —ye™¥ = 2z and —xe™¥ = Bhgy. The first of these gives
€= = _ 257y, and then the second gives —z(—2Azfy) = 8dy = z* = 4p°. Solving this last equation with the
constraint z° + 4y¥ =1 gives x = :I:T}E and y = :I:ﬁ;. Mow _f(:I:FIE1 :F:*_:-"E} = &' =2 1,984 and

j{:l::}u_;. :I:ﬁ-) = e~ %% = ). 779, The former are the maxima on the region and the latter are the minmza.

27. Let the sides of the rectangle be = and . Then flz.y) = oy, glz.y) =22+ 2y =p = Vfiz,y) = {y. 1),

AWg = {2, 22}, Then A = ,‘éy = %I implies = = y and the rectangle with maximum area 15 a square with side length %p.

30. The distance from (0, 1, 1) to a point (z, i, =) on the plane isd = /2% + [y — 1)° + (= — 1), 50 we minimize
d* = flz,y.z) =2 + (w— 1)* + (= — 1) subject to the constraint that (z, y, =) lies on the plane © — 2y + 3z = 6, that is,
glry.zl=r—2y+3:z=6 ThenVf=AVg = (2r.2{y—1),2(z—1))={A -20 30 sox=Af2 y=1-X
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z =3+ 2)/2 Substituting into the constraint equation giw:s% —21—-A)+3- % =G = A= %,m:r
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yand = = % This must correspond to a minmmum, so the point on the plane closest to the point (0, 1, 1) is []—Ed %, 1—23}



I flryz) =zyz, glrwzl=z+ 2+ 32 =6 = Vf=(y=.z= my) = AVg = (A, 20, 31).
Tl'n:n}.=y::=%1:::=%1:yimp]ie:::=2-y,.:=§»y.Bu12y+2y+2y=ﬁsuy=1,:r= ::=§um:lllﬂ:\'nlumt

51 =4



