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[image: image1.png]2. The two mumbers are 7 + 100 and 2. Minimize f(z)
50, Since /*(z) = 2 > 0, there i a absolute minimu s

(@ +100)z = 2* +100z. f'(z) =22 +100=0 =
50, The two numbersare 50 and —50.





[image: image2.png]6. If the rectangle has dimensions = and , then its area is zy = 1000 m", soy = 1000/z. The perimeter
P = 2242y = 22 + 2000/ 2. We wish to minimize te funcion P(s) = 2z + 2000z for = > 0
P(2) = 2 2000/% = (2/%) (= — 1000}, s the oy cicalnumber inh domain of Pis = /000,
PY(z) = 4000/2* > 0,5 P s concave upward trosghout s domai and P(/T000) = 4TG0 is e absolte
inimum vale. The dimeasicnsof th ectangle with minimal pesmete v = y = VI000 = 10V m.
(The rectangle is a square)





[image: image3.png](b) Let  denote the length of the side
of the square being ct vt Lety
denoteth length of the base.

L0}

The voumesofthe resuling boves w1, 10875, and 2 1. There
appears 0 be  mimum volume of st east 2,
(0 Volume V = ength x widh x heght =
(O Lenghof cardbowrd =3 = 2 +y+7
©utd=3 = y=3-% = V()
OV@ =s6-22° +
V'(a) = 223 - 20)(~2) + (3= 20)° 1 = (3 = )it + (3 - 2] = (3— 20)(~62 +3),
sothe crtical numbers are = § and z = . Now 0.< < 3 and V(0) = V/(§) = 0,50 the maximun is:
V(3) = (2)(2)? = 2 4%, which s the value found from our third figure in part (2.





[image: image4.png]10, Lot bbe the length o the base of the box and the height The volume s 32000 = 8% = h = 32,000/
The surfce arc of the pen box is ¥ -+ 4hb = 2 + 4(32.000/4%) b = B + 4(32,000)/b. S0
V() = 25 4(82.000)/87 = 2(5* ~ 64000)/1F =0 > b= YEED0D = 40. Thisgives n abolute
i since V(5) < 0 1£0 < b < 40and V'(8) > 0ifb > 40, The box should be 40 x 40 x 20





11.

 [image: image5.png](b) Let p be the perimeter and z and y the lengths of the sides, sop = 2z + 2y = Zy=p-3= =
v fp - Thosrais Ae) = x{kp ) = bpe — 2% Now A) =0 = fp—20=0 =
2e=tp = 2= dp Since A"(z) = 2 < 0, ereis an absoluie maximum for A when £ = 3p by the
Secand Derivative Test. The sidesofthe rectangle re 3 and 3 — 4 = 19,5 te rectanle is a squar.
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[image: image7.png]Let  be the length of the wire used for the square. The total area is
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[image: image8.png]Lt b the ime, inhours,ater 200 . The position of the bt eading
ot i ime i (0,~20¢). The posiion o theboat heading st t ime ¢
is (<15 +16t,0). 1 D(¢) s thedistance betwesn thebouts t e £, we
(DO =207 4157 - 1)

1250t~ 450 = O when ¢ = 8 =036

minimize (1)
(6) = 800 4 450(t -1
036h x £88 = 216 min = 21 min 36, Since /(8 > 0, tis gives s
minimu, 5o the boats ae lossttogeher a1 221136 PM.
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