Calculus | Homework #7 Section 4.5

7. (a) The areas of the three figures are
12,500, 12,500, and 9000 ft*,

There appears to be a maximum

L] 100 120

251

125 area of at least 12,500 f°.

(b) Let o denote the length of cach of two sides and three dividers.
Let iy denote the length of the other two sides.

{¢) Arca A = length » width =g -

(d) Length of fencing = 750 = Hr + 2y = TA(

e} Br+2y =750 = y=3875—2z = Ax)= (375 iz)x =375 — 2o

(fy Alz) =875 —5xr =0 = x =75 Since A”(x) = —5 < 0 there 13 an absolute maximum when = = 75. Then
¥ = 27 = 187.5. The largest area is 752 ) = 14,062.5 ft*. These values of = and y are between the values in the first
and second figures in part {a). Our original estimate was low.

12. V=lwh = 10={2w){wh =2wh, so h = 5/w?. The cost is

1[1{21453] + 6]2(2wh) + 2 haw)| = 200 + 36wh, so

- ) = 20w? + .’-H:iw(&,-"wzjl = 20w? + 180w,

2w

({w) = 40w — 180w = 40 {u.!'i - %]Ig"*rr:‘; = W= 1;.-% is the critical number. There is an absolute minimum
for ' when w = {I@ since O} < O for 0 < w < .:/% and C'(w) = 0 forw > {f%

'rZ'; r Z.'l.;g 180 i
f,({jgj 2'[]'(1:,-3) +ﬁn—$lﬁd.a4_

23. Wt =/ = V==Irfh=L(R - hh =S - 0"

V' (h) = Z(K* — 3h") = Owhen h = ﬁh’._ This gives an absolute maximum, since

Vi(h) = 0for0 < h < ﬁh’. and V'(k) < 0 for h > ﬁ!:’.. The maximum volume

. 1 R B B - - A T T
is V(35 R) = 7(H 8 - i) = g
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. Wk — €7
“z) . then, by Quotient Rule, we have o (z) = M Now ¢'(x) = 0 when =0 (z) — C(z) =0

T e

35 (a) Ifelx) =
o C(x) : . _ .
and this gives (7' (x) = —— = e(x). Therefore, the marginal cost equals the average cost.
T

{(b) (i) C(x) = 16,000 4 200z + 4™ C(1000) = 16,000 + 200,000 + 40,000 /10 = 216,000 + 126,491, so
16,000

C(1000) = $342.491. o(z) = Clx)/x + 200 + 422, {1000} = $342.49 /unit.

') = 2004 62, (7(1000) = 200 + 60 /10 == $389.74 /unit.

y 2 16,000 :
(i) We must have C'(x) = e(z) < 200+ 62"°% = —— + 200+ 40'? & 2277 = 18000 <
o

o = (2,000)%* = 400 units. To check that this is a minimum, we calculate

16000 2 2, 4. - . -
= T = = = (& — 8000). This is negative for z < (S000)%® = 400, zero at = = 400, and

W= t T
positive for = = 4000, so ¢ is decreasing on ((), 400) and increasing on (400, oc). Thus, © has an absolute minimum
at i = 400, [Nose: ' (x) is mot positive for all @ = 0]
(111) The minimum average cost 15 ¢(400) = 40 + 200 + 80 = $320/unit.
40. Let o denote the number of 310 increases in rent. Then the price is p(z) = 800 + 10z, and the number of units occupied 1s
L0 — @, Now the revenue is
fi{zx) = (rental price per unit) * (number of units rented)
= (800 4+ 10z){ 100 — =) = —10z* + 200x + 80,000 for 0 < z < 100 =
Riz)=—200+200 =0 < == 10. Thisisa maximum since 1" {z) = —20 < 0 for all =. Now we must check the
value of Hiz) = (800 + 10z} (100 — =) at = = 10 and at the endpoints of the domain to see which value of = gives the
maximum value of K. B} = 80,000, £(10) = (200)(590) = 81,000, and L(100) = (1800)(0) = 0. Thus, the maximum

revenue of $81 000 /week ocours when 90 units are occupied at a rent of 8300 fweek.
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4. P Ifd = |QT|, we minimize f{1) = |PH| + |BS| = acscdy + bese s
¥

Differentiating with respect to &4, and setting ;ﬂi equal to 0, we get

a !
]
1 16
| & a4 0 = —acscth cot 1 — besefz cot 2 —= . So we need to find an
fﬂ}l fﬁjl
o R T
, fl’ﬂz . . - . L . .
expression for T We can do this by observing that |7 = constant = a cot 8, + beoot §;. Differentiating this equation
LEStS ]
e : 2, df i) 2o . .
implicitly with respect to 81, we get —acse” #; — besc® #a :a‘.fi'_f =0 = ::in = —%. We substitute this mto
. i s’ O
the expression for % to get —a sl cotf — besc s cot fa (_ZETT{?;) =0
2
sc” fh cot i i t k.
—aesebheotf Fam o 0 & eotfhescly = esclicotfr & — 2 =202 o cosfh = cosfa
ese fz csefh csclla

Since &y and &5 are both acute, we have 8, = .
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