Activity 7.4 — The Extreme Value Theorem and Optimization

. Length: L =2x+5y (minimize)
Area: A=xy=3600 — y =300

L(x) =2x+ 5(36X0°) 2x + 18000
L'(x)=2-28%0_-0 — x*=9000 — x=+/9000
X

Minimum length of fencing is L(\/9000)z 379 ft.
. Area: A=xy (maximize)

Cost: C=10x +30y =540 — y=240-10x_ 54-x

30 3
A(X) = x(54 X) 18x—1x?
A'(x) =18- x 0 > x=27

Maximum area is A(27) = 243 ft?.

. Volume: V—xzy (maximize)

Area: A=x?+4xy =1400 — y = 1400 X’

V(X) = X (%):BSOX——X

V/(x)=350-3x* =0 — x* =140 _, - /1400
Maximum volume is V(\/m) 5040 cm®,

. Cost: C=26x%>+30xy (minimize)

Volume: V =2x’y=52 — y——f

C(x) = 262 +30x(L§)=26x + 78

C'(x) =52x — =0 > x*=15 > x=315

Minimum cost is C(\/_) $110.50.
. Volume: V = zr?h (maximize)

Area: A=m?+2mh=86 — h:—862‘ﬂ’f2

V(r)=ar (86 ar ) A3r —% h

"(r) = 43— 37 (2 — _86 _ |86
V'(r)=43 > _0—>r—3”—>r— o
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86—7(86/(37))

Heightis h = )

~3.02in. Maximum liquid is V(\/%) ~86.6 in.



