Math 1A Fall 2001: Section 4.6, Assignment 1 Solutions

2. Ihe two numbersia.ré T + 100 a.lld T ’ = (T + = + ‘ ’ )= 23 + ”“’ = ” =
. Minlmlze (z) ( ;
T = "'50- Slnce ’ (:l:) = 2 > 0, the]e 1S an abSOlutC mimmum atx = '—50 'The two lfulzlbc 5 -
. TS are 0 and 50.

4. Letz > Oandlet f(x) = x4+ 1/z. We wish to minimize f(z). Now

f’(a:)=1——1—-=-1—-(w2—-1)———1—
P o Rl =3 (z + 1)(z — 1), so the only critical number in (0, 00) is 1.
z) < 0for0 <z < 1land f'(z) > 0for z > 1, so f has an absolute minimum at z = 1, and f(1) = 2.

Or: f"(z) =2/z* > 0 forall i
z > 0, so f is concave u, it i
et 8 okt it o . pward everywhere and the critical point (1, 2) must
r . f

6. If the rectangle has dimensions z and y, then its area is zy = 1000 m2,s0y = 1000/z. The peﬂmﬂ
P=2z+2y=2c+ 2000/z. We wish to minimize the function P(z) = 9z + 2000/ for z > 0.

P'(z) = 2 — 2000/ z? = (2/2%) (= 1000), so the only critical number in the domain of P isz = v/1000.
P"(z) = 4000/ z3 > 0, so P is concave upward throughout its domain and P (v 1000 ) = 4+/1000 is an absolute
minimum value. The dimensions of the rectangle with minimal perimeter are £ =Y = /1000 = 10v/10 m.

(The rectangle is a square.) —
8. (a) Let = de .
. 3 I (b) Let z denote the length of the side
5 4 % of the square being cut out. Let y
1 ey 3 3 ; e denote the length of the base.
x
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10. Let b be the length of the b;se of the box andhthe height. The \;olume is 32,000 = b2h =

The volumes of the resulting boxes are 1, 1.6875, and 2 ft3. There

appears to be a maximum volume of at least 2 ft°.
(c) Volume V' = length x width x height = V =y -y-z= zy?
(d) Length of cardboard =3 = c+y+z=3 = y+2z=3
(y+2c=3 = y=3-2z = V(z) = z(3 - 27)*
6 V(z)==z(3- 2z)2 =
V(z) = 2 2(3 - 22)(~2) + (3 — 20)? - 1= (83— 22)[~4z + (3 — 23)] = (3 — 22)(~6= + 3),
so the critical numbers arez = S andz = 3. Now 0 <z < $and V(0) = V(£) = 0, so the maximum is
V(i) = (%,) (2)* = 2 %, which is the value found from our third figure in part (a).

e .
h = 32,000/b%."

The surface area of the open box is B2 + 4hb = b2 + 4(32,000/6%) b= b2 + 4(32,000)/b. So

V' (b) = 2b — 4(32,000) /b? = 2(b® — 64,000) /BP=0 & b= $/GE;000 = 40. This gives an absolute

minimum since V" (b) < 0if0 < b < 40 and V' (b) > 0if b > 40. The box should be 40 x 40 x 20.
”””” > 9u2h, so h = 5/w?. The costis

since V(b)) <080 <0 =
[ ——— s 4
N V=lwh = 10=@uwh= 2w?h,

10(2w*) +6 [2(2wh) + 2(hw)] = 20w? + 36wh, SO
= 20w? + 180/w.

" C(w) = 20w? + 36w (5/w2)
2w O () = 40w — 180/w? =40 (" B)w? = w= Y3 s the

. 3 .9-
al number. There is an absolute minimum for C when w = Q/—%- since C'(w) < 0for0 <w < \/—; and

critic

C'(w) ,> 0 forw > §/§. C({‘/?;) = 20{/;)2 + ,,?/Eﬁf&sl‘.

14. The square of the distance from a ;;oint (z,y) on the parabola z = —y?is ) ~
2+ (y+ 3 =y*+ v +6y+9= D(y). Now D'(y) = 4P +2y+6=2(y+ 1)(23;2 — 2y + 3). Since
2y? — 2y +3 =Ohasno real roots, y = —1 is the only ¢ itical number. Then z = —(-1)? = —1,sothe point is

(—'1’ "'1)'



