MA216_13 2 Assignment#3

15. Let b be the length of the base of the box and h the height. The surface area is 1200 = b* +4hb = h = (1200 — b*)/(4b).
The volume is V' = bh = b*(1200 — b*) /4b = 3006 — b°/4 = V'(b) = 300 — Zp°.
Vie)=0 = 300=3p = » =400 = b = /400 = 20. Since V'(b) > 0 for 0 < b < 20 and V'(b) < 0 for
b == 20, there is an absolute maxinmmum when & = 20 by the First Derivative Test for Absolute Extreme Values (see page 253).

If b = 20, then h = (1200 — 20%)/(4 - 20) = 10, so the largest possible volume is 6k = (20)*(10) = 4000 ecm?
57. (a) If e(z) = %,then,byihe Quotient Rule, we have ¢'(z) = M Now ¢’(z) = 0 when
xC'(z) — C(z) = 0 and this pives C'(z) = @ = e(z). Therefore, the marginal cost equals the average cost.
(b) @) C(x) = 16,000 + 200z + 42°/%, C(1000) = 16,000 + 200,000 + 40,000 /10 ~ 216,000 + 126,491, so

16,000

x

C(1000) == $342.491. c(z) = C(z)/z = + 200 + 4z'/2, ¢(1000) == $342 49 /unit. C’(z) = 200 + 6z'/?,

C’(1000) = 200 + 60 /10 == $389_74/unit.

) 16,000
(i) We must have C’(z) = e(z) < 200+6z"/? = —— 4200 +4z'? & 2277 =16,000 <

x
@ = (8,000)%/% = 400 units. To check that this is a minimum, we calculate

d(z) = —16000 2 _ 2 (z?/? — 8000). This 1s negative for z < (8000)%/3 = 400, zero at x = 400,
2 V/; 72

and positive for z > 400, so ¢ is decreasing on (0, 400) and increasing on (400, co). Thus, ¢ has an absolute minimum
at z = 400. [Note: " (=) is not positive for all z > 0]

(111) The minmmum average cost 15 ¢(400) = 40 + 200 + 80 = $320 /umt.

61. (a) As in Example 6, we see that the demand function p is linear We are given that p(1000) = 450 and deduce that
p(1100) = 440, since a $10 reduction in price increases sales by 100 per week. The slope for p is % = —1—10,
so an equation is p — 450 = — 5 (z — 1000) or p(x) = —<5z + 550.
1) R(z) = zp(z) = —52° +550z. R'(z) = —1x + 550 = 0 when = = 5(550) = 2750.
p(2750) = 275, so the rebate should be 450 — 275 = §175.

(©) C(x) = 68,000 + 150z = P(z) = R(z) — C(z) = —=2® + 550z — 68,000 — 1502 = — =z + 400z — 68,000,

P'(z) = —2x + 400 = 0 when = = 2000. p(2000) = 350. Therefore, the rebate to maximize profits should be
450 — 350 = 3100.
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17.

28.

30.

34

50.

14.

16.

24.

dw dy dy dw
Letw =1— 3. Then — = —3. Also, — = — —
v “’ o % dwds
1 2 1 3 w 3 3 _ 3
g = Y gu— L W g, Gw_ 4 W g dw W gy 3(1—32)
dr fi_z. 1+ dw J, 14+ u® dx dw J; 1+u? dx 1+ w? 14+ (1 — 3z)?

fﬁl (3+xﬁ}dx=ful(3+m3”}dx= [3m+%x5f2]: = [(3+§:} —0] = 1?7

LBu—DQy+)dy=[J(2* —y—Ddy=[2' —1y* —y], = (L -2-2)-0=14%

st 41 z . 15 1]° g8 1 1 T 1 17
/1 5 Qe )ds= g =10 =373 3 372 %

. flz) = i:; is not continuous on the interval [—1, 2], so FTCZ cannot be applied. In fact, f has an infinite discontinuity at
&

2
zr=ﬂpsof id:.,v-doe:-'.11::;te:v;i5t_
R

14+-2= 0 142z 1—-2x 14+-2=
g(:.c)=f tsintdt = tsintdt—l—f tsintdt=—f tsintdt—l—f tsintdt =
1-2I=x 1-2x 0 0 0

o'(z) = —(1 — 22) sin(1 — 22) - d;iu — 22) + (1 + 2) sin(1 + 2) - d%u +22)

= 2(1 — 2z) sin(1 — 2&) + 2(1 4 2z) sin(1 + 2x)
Letz = 1 —u® Thendr = —2udu and udu = —1 dz, so
JuvT—wldu= [r(—Lde)=—-1[a?de=-1.22"+0c=-11-u)*+C

1 1
——dzrand 2du = —= d=x, 50
T

2z 7z

fsu;,\_'ﬁdm= sinu (2du) = —2cosu+ C = —2cos/z + C.
T

Let u = +/z. Then du =

Let u = 1 + tant. Then du = sec® ¢ dt, so

dt sec® tdt du —1/2 w/?
= =] —= [ u du = +C=2+/14tant+C.
fcos”tv‘l +tant v1+tant Vu f 1/2
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30. Letu=2"+1 [sox® = u— 1]. Thendu = 2z dr and x dz =  du, so

/= Va? +ldz= IES v’:cz—ﬂxda:=j(u—l]ﬁ(%du)=%f(u3f2_ulf2)du

zi(guﬁﬂ _%us,‘z) +Co= %(xz+1}5fz_%(_rz+1:}3/z+c_

Or: Letu=+2>+ 1. Thenu’ =2 +1 = 2udu=2xdr = udu=adz,so
JEVal+lde= [2° Vo +1loder = [(v’ — V) u-udu= [(u* —u®)du
=S - LA +o=1"+1)" -1 +1)*+C

Note: This answer can be written as = vz2 + 1(3z* +2° —2) + C.

48. Let'u,=1+2.r,s':).1."=%(u.—l‘}éi.rl(fle:.’.t,s=2t:l':.,"_‘E’\-T]len.r=l3,u=l;\:!.'hen:.':=-’-l,14:='9_'I']:ﬂ.15P
f 9 l(u—l)du_ f( ul/? _ _I;z)d [2 3;2_2u1;3:|9=l.2|:u3,’2
\f]+2x 1 1 *°3
10

= 1j27 - 9}—(1—3) —

=73

d In z)’
69. Letu = Inz. Then du = — s.c.f(“""']I de = [wldu=1u® +C=1(nz)’ +C
& x

82. Letu = —x*,sodu = —2xder. Whenz = 0, = 0; when = = 1, u = —1. Thus,

Jowe ™ dz = [ et (—ddu) = —1[e*] T = —L(e =) = 2(1 - 1/e).

. Suuz]

9
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