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Ans Minimize Slrh 25th 258
y
both C

underconstraint Vfrh Trh 16T

Then DS 12Th 4hr 2hr
DV 12th Tir I 8

Consider F Ir h X 27th 2Tir X Tith 16T

4 8 III
21h 4TV 2Titrh
2hr XTV

O É TV'h 16T

Thr 47 0

V O or V

imposable

h ar 4th 2h
h 22
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So lush 12,4 is the only critical it
and 2 4 247

Home radius 2cm height 4cm give the
smallest fanfarearea 24Th 1m F



Ans Minimize fix y Z y't y't z
under constraint glx.az Z Xy 1 0

if 2x 77,22
Pg l y X I to
Consider Fly y z 1 x'titz X Z xy i

40
3 2 4

O Ey Ly xx
0 YE 22 X
0 Fa Z xy 1

4x Kxtx
14 Xx D

Case1 X O y 0 2 1
Case2 4 2 x y z 1 5 0

H Y Z 10,0 11
Case 4 2 x y 2 1

x2 L no Sol

Sime 10,011 is the onlycritilalpl
and there is no max distance from the surface totheorigin
so 1010,1 is the pl on the surface closest to theorigin
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Ans DU y 2 x

D g 2,11 to

Consider F x y x Xy 22 412 4 30
o y 2 2x
0 45 X X
o EE 2 4 30

2 12 27 30

X 8

IX y 18,141

So U 8114 128 is the wax value of U
under the constraint
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Ans a Let fix.az
xyZglxiy.zixtytz all C
g ix7 z xty Z

Maximize f subject to constraints 81 40

92 0

Df yz xz Xy
Dy I l 1

Dga I I
linearly independent

Consider FIX y2,4 to xyz X.lxtytz 407 Xilxty t
O YE y z Xi Xi
D X Z X X

L o É xy x x

o Ey Xtytz 40
O JE Xt y Z

yz xz IX 7 2 0
Case 1 x y I

2 2 40
24 Z D

X Y 10 2 20

Case L 2 0
1 4 40

xty 0 No Sol
So Max occurs at 1010,20 with value 110111717 2000



bl t Y I1,1 29 25 is Il to the lineof intersection

The line is I t 12,2 o t 110,10120

24 10,7 410,20

So w 1 2 1 Gttry to
20 100 4 t

whish has no min
hut has max at t 0 Ix1,27 110,10 a



Ans Let fly xu II Aix
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both C

Minimiz f subject to y 0

Consider Flam xn x Iii aix XIII Xi i
For Isis n O Ey ai 2xXi

O If I xi I
2XXi 9 70 X Xi O

Xi É
Ii It I

41 Iii ai
2x I Eisai

Carel 2x Eisai
f Zina E Iii ait max

Case 2 2x Eisai
f III ai

So the max of f subject toconstraint g o is Ei ail's


