Section 4.7 Solutions

2_
3. Thetwonmnbersarexand— where z > 0. D\vIn]:LmJ:{ef(:r:}—x+E flla)=1—— 100 I—m.Thecﬂﬁcal

x? x?
mumber is x = 10. Since f'(x) << 0 for0 < = < 10and f'(x) > 0 for = > 10, there is an absolute minimum at = = 10.
The numbers are 10 and 10.

. 1001
. ::" N = —
8. We need to maxinuze P for 7 > 0. P(I) e )
P = (I* + I +4)(100) —1001(27 +1)  100(J>+T+4—21° —1) —100(J* —4) —100(J +2)(I —2)
B (IP+1+4)? n (I +1+4)? S (P+T+4)2 0 (P+I+44)p2

P'(I) > 0for0 < I < 2and P'(I) < 0 for I > 2. Thus, P has an absolute maximum of P(2) =20at I = 2.

18. The square of the distance from a pomnt (x, y) on the lime y = —6x + 9 to the pomt (—3. 1) 1s
D(z)=(z+3)+(y— 1) =(z+3)°+(—6x+8)°=37T2" — 90z +73. D'(z) =Tdxr — 90,50 D'(z) =0 =
x =2 D"(x) =74 > 0,s0 D is concave upward for all z. Thus, D has an absolute minimum at = = £2. The point on the
line closest to (—3, 1) 1s (33, 33)-

2

22, ¥ b The area of the rectangle 1s (22)(2y) = 4xy. Now — + E = 1 gives
(x, ¥) , \
Ty a y = —v/a? — 2%, so we maximize 4(x) = 4-x/a® — 2.
) o -
0 3
\ -l( :}— [ . ( — ) 1/2[ 23}_'_(& Iz)l,’z 1]

4b
— p2l/2

= — (a [ac2 — 2;::2]

[—2® +a® — 27 m

So the critical number is x = %a, and this clearly gives a maximum Then y = %b,soihemaximmnarea

154(7}5 a) (715 b) — 2ab.
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29 = The cylinder has surface area

2(area of the base) + (lateral surface area) = 2m(radius)® + 27 (radius)(height)

= 2my® + 2my(2x)
h Nowz?+y P =r? = ¥ =r—2 = y=+r?—z2, sothe surface area is

S(z)=2m(r’ — ) +dmzy/r? —22, 0< e <r
= 2mr® — 27z’ +4m(zvr? —2?)

T‘hm, 5“(.3') =0—A4d7rx +4'.'T|:$ . %[1‘“2 _ 1‘2)_1',2(_21:) + (1"2 _ x2}1/2 . ]:|

2

x - = —xr?—z? — 2+t —2?
+r?—x?| =4m-

=47 |—r — ———
| =

2 — 2

S'z)=0 = zrP—af=r'-22 (») = (xmf=[r2—2$2}2 =

22— =r -2 +42* = PPt =r'— e = B2t =0

This is a quadratic equation in ~*. By the quadratic formula, z*> = 228, but we reject the root with the + sign since it

doesn’t satisfy (x). [The right side is negative and the left side is positive.] Soz = 4/ 5——1[}5 r. Since S(0) = S(r) =0, the

5—+6_2 2 _ .2 B5—+6_2_ B4++6_2
T = Yy =r mr—mrzb-

maximum surface area occurs at the eritical number and 2 =

the surface area is

—vB)6+v5
2?(5_‘50\!5)?‘24—4? ;5—65 xsﬁuﬁrzzﬁrz[zs-ﬁafﬁ_‘_‘iy‘(s fﬂ{ + 5)} =Fr2[5+5v’5+2@]

o

= n_rz[—a+ﬁ4ﬁ_z-zﬁ} = :'rrz[“;‘+5"§] = m‘z(] + \/5_!) )

B

30. - Perimeter =30 = 2y+3:+7r(§)=30 =
2
y=%(30—x—%)=15—%—%.Theareaistheareaoftherectangleplustheareaof
» .4 T
¥ thgsemicﬁcle,omy+%n(§) ,s0 A(z) =I(15_ % _Tx) +1ra® = 150 — a7 — 222
X
15 60

A@)=15-(1+%)e=0 = == .—1"[;::}=—(1+E)ﬁﬂ,sothisgivesamaximum

1+7/4 4+=

4E-S:) frandy — 15— 30 15w _60+15r—3‘ﬁ—15n= 30 fi. 5o the height of the
. _

The dimensi = — =
o are = A+7 447 i+ 1+

rectangle is half the base.
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56. (a) Let p(x) be the demand function. Then p(x) is linear and y = p(x) passes through (20, 10) and (18, 11), so the slope is
—2 and an equation of the lineis y — 10 = —2(x — 20) <« y= —3z + 20 Thus, the demand is p(x) = —2= + 20
and the revenue is R(z) = zp(x) = —12* + 20z

(b) The cost is C'(x) = 6z, so the profit is P(z) = R(z) — C(z) = —22® + 14z. Then0 = P'(z) = -z + 14 =

x = 14. Since P"(z) = —1 < 0, the selling price for maximum profit is p(14) = —3(14) 4+ 20 = $13.
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