Name: Class; Date:

1. (a) C{0) represents the fixed costs of production, such as rent, utilities, machinery ete., which are incurred even when nothing

i3 produced.

{b) The inflection point is the point at which €' () {¢) The marginal cost function is (). We graph it as in
changes from negative to positive; that 1s, the marginal Example 1 in Section 2.8,
cost C7(r) changes from decreasing to increasing. »

Thus, the marginal cost 15 minimized at the inflection
point. y=Cix)

0 x
2. (a) We graph (' as in Example 1 in Section 2.8. (b) By reading values of '{x) from its graph, we can plot
o clx) = O} /o
100 ]
oL
o] 2 4 & 100

{c) Since the graph in part (b) is decreasing, we estimate that the minimum value of ex) oceurs at @ = 7. The average cost

and the margingl cost are equal at that value. See the box preceding Example 1.

3. ofr) = 214 — 0.002¢ and o) = C(x)/z = Cz) = 214z — 0.0022% C'{z) = 21.4 — 0.004x and
C(LO00) = 17.4. This means that the cost of producing the LOOLst unit is about $17.40.
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4. (a) Profit 15 maximized when the marginal revenoe 1s egual to the n
marginal cost; that is, when £ and ¢ have equal slopes. See the box

preceding Example 2. |

c !

|

R

0 x
by P{r) = Biz) — C{x) is sketehed. {c) The marginal profit function is defined as P'{x).

i b

N
’ AN

5. (a) C(x) = 16,000 4 200x + 42 C{1000) = 16,000 4+ 200,000 + 40,000 +/T0 = 216,000 4 126,491, so

16,000 ‘- . .
C(1000) 2= $342,491. e(z) = Olz)/z = ——— + 200 + 42, e[ 1000) 2= §342.49/unit. (7(z) = 200 + 62,
£
C'{1000) = 200 4 60 10 = $389.74/unit.
(b} We must have ('(z) = ofx) < 200 + 622 = 16,000 + 200 + 4% = 22%? = 16000 =
£

T = I[E,'[]i[][]‘]-z"r:1 = 400 units. To check that this 15 a minimuom, we caleulate
— 16,000 2 2 s 0t
cx) = + -+ ? = —3[3:‘5’(3 — 8000). This is negative for = < (2000)%? = 400, zero at = = 400, and positive
- r =
for x> 400, s0 ¢ is decreasing on (0, 400} and increasing on (400, co). Thus, ¢ has an absolute minimum at z = 400,
[Vote: () is not positive for all o = 0]

() The minimum average cost is o400} = 40 + 200 + 30 = $320 funit.
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7. (a) Oz} = 3700 + Bz — 0.042° + 0.00032° = '(z) = 5 — 0.08z + 0.00092° (marginal cost).

' 700 .
(=) — + 5 — 0.0dx + 0.000%x? (average cost).
b

(b) 100 The graphs intersect at {208.51, 27.45), so the production

lewel that minimizes average cost 15 sbout 209 units.

300

o8

' 4700 : o 2 . R B

(¢} clz) = ——— — 0.4 + 0.0006x =0 = 3700+ 0.04z° — 0.00062" =0 = a1 = 20851
-

efan ) == 32745 /unit.
{d) The marginzl cost 33 given by C'{r), so to find its minimum value we'll find the derivative of O; that is, .
C2) = —008 + 000182 =0 = =, =E0 =4444  ((2) = $3.22/unit.

C*'{(x) = 0.0018 = 0 for all =, so this is the minimum marginal cost. ' is the second derivative of ¢

10. (z) = 16,000 + 500z — L6z + 0.0042", p(z) = 1700 — Tz, Then B{x) = xp(x) = 1700z — Tz*. If the profit is
maximum, then ['(z) = C'(z) « 1700 — 14z = OO — 3.2z + 0.0122% <« 0.0122° + 108z — 1200 =0 <«
a® 4 000z — 100000 =0 = (z+ 1000)(x — 100) =0 <« @ = 100 (since o = (). The profit is maximized if
P"(xr) < 0, but since P"(x) = R"(x) — C"(x), we can just check the condition B (z) < C"(z). Now
RB'(x) = —14 < =324 0.024x = C"(x) for = = 0, $o there 15 a maximum at = = 100.

15. (a) We are given that the demand function p is lingar and p(27,000) = 10, p{33,000) = 8, so the slope is

10— 5
2T, — 535,

y = p(r) = —gmge + 19 = 19 — (x/3000).
(b} The revenue is f{r) = xp(x) = 19z — (273000) = R'(z) =19 — {1500} = 0 when x = 28,500, Since
Rz} = —1/1500 < 0, the maximum revenue oceurs when @ = 28500 = the price is p(28,500) = $9.50.

= —ﬁ and an equation of the line sy — 10 = [—ﬁ}[.ﬂ — 27.000) =

16. (a) Let p{=) be the demand function. Then p(z) is lincar and ¥ = p(x) passes through (20, 10) and (15, 11), so the slope is
—% and an equation of the line s 3 — 10 = —%(r{r -2 = y= —%:r + 20. Thus, the demand is p{x) = —%3: + 20
and the revenue is #{r) = zp(r) = —32° + 20m.

(b} The cost is C'(x) = Gz, so the profit is P(r) = f{z) — Cx) = —%.1"2 + Mz Thenll = Pz} = —o+ 14 =
x = 14 Since P"{x) = —1 < 0, the selling price for maximum profit is p(14) = —3(14) + 20 = $13.
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18. Let v denote the number of $10 increases in rent. Then the price is p{2) = 800 + 10z, and the number of units occupied is
LO0 — . Now the revenue is
H(x) = (rental price per unit) ¢ (number of units rented)
= (200 + 102} 100 — ) = —10z* + 2002 + 80,000 for 0 < = < 100 =
RBiz) = —20x+200 =0 <+ «= 10. This is a maximum since B"{x) = —20 < 0 for all . Now we must check the
value of H{z) = (200 + 10x) (100 — &) at # = 10 and at the endpoints of the domain to see which value of 2 gives the

maximum value of £, 1{0) = 80,000, £{10) = {(200){90)) = 81,000, and B{100) = (1800){0) = 0. Thus, the maximum
revenue of 81,000/ week oceurs when 90 units are oceupied at a rent of 3900/ week.

20. She will have A /n dollars after each withdrawal and 0 dollars just before the next withdrawal, so her average cash balance at

any given time is £(A/n + 0) = A/(2n). The transaction costs for n withdrawals are 77", The lost interest cost on the

: AR . AR
average cash balanee is [A/(2n)] - H. Thus, the total cost for 2 transactions is C'{n) = wd" + o Now ("(n) =T — 53
T T
AR . AR [ AR
and (M) =0 = e T = n'= ET = = 5T the value of n that minimizes total costs since
i

AR A AN AT AT

(" (n) = —= < (). Thus, the optimal average cash balance is é? = m = ﬁ =\ 3
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