Homework 31 Solutions Math 141

18. Letx = length of the north side. Let y = length of the west side.
Cost = 2x(10) + 20(15) = 20x + 30y = 480
We want to maximze xy subject to 20x + 30y — 480 =0.
F(x.y.A)=xy+A(20x+30y —480)
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The dimensions of the garden should be 12 ft x 8 ft.
Let x = length of a side of the base. Let v = height of the box.

Area= x2 +4xy =300

Maximize the volume = xzy subject to 4 Ay -300=0.
F(x. v. D) =xy+ A(x" + 4xy - 300)
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The sides of the base should be 10 1. and the height should be 5 1n.

Let x = the number of units of labor and let y = the number of units of capital cost. The problem is to

minimize 10004/6x> + y* subject to 5000 — 480x — 40y = 0.
F(x. y. A)=100046x2 + > + A(5000 — 480x — 40y)
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There should be 10 units of labor and 5 umits of capital to muminize the amount of space required.
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The length of the rectangle 1s 2x, and the width of the rectangle 1s 2y
The problem is to maximize 4xy subject to 1— X — yz =0
Flx. v. D=4+ A1-x"—y?)
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The dimensions of the rectangle are w.E ¥ -.E
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Assumung x>0, y = 0,

Followmg the hint_ the problem 1s to munimize (x — lf::)2 + [y —%] subject to y— =0
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To decide which of (0, 0) or (2. 4) 1s the closer point, check that (0 — l'fi)2 + [ 0-

Thus (2, 4) 15 the desired point.
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The problem 1s to maxinuze 3x + 4y subject to 18, 000—9x2 —43:1 =0.x=0.y=0.
F(x. v. A)=3x+4y+ A(18.000—9x° —4y")
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These both give smaller values in the objective function 3x + 4y than does (20 60).
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24. We want to minimize the function P = 2x + 10y subject to the constraint 4x° + 25y° = 50,000

F(x. v, A)=2x+10y+ A(4x” + 25y — 50.000)
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Solving gives %‘] yz = 50,000 or y =40, hence x = 350.
They should produce 50 umts of product 4 and 40 units of product B.
25, a. F(r.y. A)=96x+162y+ A (3455 - 64x3"4y1"4]

Note that 3456 = 64x° *31'* implies x £ 0.y £ 0.
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27. Flx,y.z. A)=xpz + A36 —x — 6y — 32)

a—F:.yz—.&:ﬂ A=y
dx 3-26
oF , R
a:x:—ﬁnzﬂ A _Y 3(63) =36
a_sz}J_M:[: A
oz
oF x+6y+3z=36

ﬁ:?’é—x_ﬁy_?’::ﬂ‘ x+6y+3z=36

28. F(x.yv.z. A)=xy + 3xz+ 3z + A9 —x32)

E]'_F =y+3z—-Ayz=0
dx

a—F:x+3:—ixz=ﬂ

i

I
=
1]

Il
—
[

x
6 x=06y x

r
I
=

w|g af

-
I
+

L
I

+
I

=
I

[FeY TRy

]

aa—‘f‘:?:—x+3y—;1_.w=ﬂ

aF
—=9—xz=0
a2 J gz =9

k

ooy
I
+

1=
Il

'-.;-l_lll.,,;.l\j||—- Ly | =

0z="9 }{V[ J=901’y3=2?01'}‘=3

29. F(x, y.z. i):3x+5y+:—x2 —yz —22+E(6—x—y—z]

—=3-2x-A=0 |A=3-2x |-2x+2y=2 Jx=-1+y
—=5=-2y-A=0 |A=5-2y |2yv+2z=—4|z=-2+y

a_le_zz_j:[} A=1-2z

oz
a_Fzﬁ—x— y—z=0|x+y+z=6|Xxty+z=06 |1+ +y+(-2+y)=6]
a4 ' '
30. Fix,y, z. E:]=Jr2 +,‘Jr‘2+zz—31—5}‘—14'1(2“_23‘_-}'_:)
I or-3-22=0 |i=x-3 |x-2y=-L |i=2y-1
dx 2 2 2
oF =g
EZE}‘_)_‘A:G A=2y-5 2y-2z=4 z=-24y
' 7
P o em1-2=0 |9, dx+y+z=20 E[E-V‘E]J’-”-’”_z:m

L

oF
& —20-2x—y-2z=0
oA o )




3l.

32

33.

g
The problem 1s to muninuze 3xy + 2xz + 2yz subject to the constramnt xyz = 12 or gz — 12 = 0.
Flx, v,z A) =3xy+ 2z + 2yz + A(12 —p2)

(Note that xyz = 12 implies thatx £ 0, vy £ 0, z#0)
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Theboxi1s 2 ftx 2 fi < 3 ft.

The problem 15 to maxumze xyz subjecttox +y+z—15=0,x=0,p =0,z = 0.
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The numbers are 3. 3 and 5.

Let x, v, z be as shown 1n the figure. The problem 1s to minimize
xy+ 2z + yzsubjecttoxpz =32 0r 32 —xpz =0,
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The dimensions of the tank are 4 ft x4 ft x 2 fi.



252 Chapter 7 Functions of Several Variables

34. - - - Let x, v. z be as shown in the figure. The problem is to maximmze xyz subje
toxy+xz+2yz=96,x>0,y=0,z=0.
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The dimensions of the shelter are 8 ft x4 ft x4 ft.
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Applying the result of Exercise 35, at the optimal values (x, ¥). % = 50 E =5 or i— o



