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Math 1A Fall 2001: Section 4.6, Assignment 1 Solutions
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2. The two numbers are x + 100 and x. Minimize f(x) = (x + 100)x = :1:2 + 100:1:. f(x) = 2:1: + 100 = 0 =*'

x = -50. Since I" ( x) = 2 > 0, there is an absolute minimum at x = -50. The two numbers are 50 and -50.
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(b ) Let x denote the length of the side

of the square being cut out Let y

denote the length of the base.
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The volumes ofthe resulting boxes are 1,1.6875, and 2 ft3. There

appears to be a maximum volume of at least 2 ft3.

(c) Volume V = length x width x height =*' V = y .y .x = xy2

(d)Lengthofcardboard=3 =*' x+y+x=3 =*' y+2x=3

(e) y+2x = 3 =*' y = 3- 2x =*' V(x) = x(3 -2x)2

(f) V(x) = x(3 -2X)2 =*'
V'(x) = x. 2(3- 2x)(-2) + (3 ~ 2x)2 .1 = (3- 2x)[-4x + (3- 2x)] = (3- 2x)(-6x + 3),
so the critical numbers arex = ! and x = I. Now 0 < x < ! and V(O) - V( ! ) - 0 th .. ; 2 2 --2 -2- ,so emaxlmumlS

~ v(i) = (i)(2)2 = 2ft3,WhiChiSth~!~~ur~rdfigureinpart(a).
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10. Let b be the length ofthe base ofthe box and h the height. The volume is 32,000 = b2h =*' h = 32,000/b2.'

The surface area ofthe open box is b2 + 4hb = b2 + 4(32,000/b2) b = b2 + 4(32,000)/b. So

V'(b) = 2b -4(32,000)/b2 = 2(b3 -64,000)/b2 = 0 <:} b = f/64;oofJ = 40. Thisgivesanabsolute

~mumsinceV'(b) < oifO < b < 40 andV'(b) >Oifb > 40. Theboxshouldbe40 x 40 x 20.
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~~ V = lwh ;---l0~)(w)h = 2W2h, so h = 5/W2. The cost is

10(2w2) + 6 [2(2wh) + 2(hw)1 = 20w2 + 36wh, so

C(w) = 20w2 + 36w(5/w2) = 2Ow2 + 180/w.

2w C1(w)=40W-180/W2=40(W3-~)/w2 =*' w=~isthe

critical number. There is an absolute minimum for ~ when w = ~ sinoe G' ( ..) ~<~~

O'(w) > O for w > v'i. 0( v'i) = 20( v'i) +~~~
--, ,
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4. Let x > 0 and let I(x) = x + l/x. We wish to minimize I(x). Now

!'(x) = 1- ~ = ~(X2 -1) = ~(x + 1)(x -1), so the only critical number in (0,00) is 1.
x x x

!'(x) < 0 for 0 < x < 1 and !'(x) > 0 for x > 1, so I has an absolute minimum at x = 1, and /(1) = 2.

Or: !"(x) = 2/x3 > 0 for all x > 0, so I is concave upward everywhere and the critical point (1, 2) must


