60 cHArTER 2 / Cost Concerts ano Design Economics

is the maximum profit per month related to the
—product? Also, determine Dy and D] 2.3)

Raw matenals
Dhrect labor
Depreciation 2:9. A company estimates that the refationship be-
. S—hween unit price and demand per month tor
a potential new product 1 approximated by
= $100.00 — 50 100, The company can produce
the product by increasing tixed costs $17,500 per
month, and the estimated variable cost 1 $40.00
per unit. What is the optimal demand. [, and
based on this demand, should the company pro-
duce the new product? Why? (2 3)
Rent a. Work out the complete solution by differential
Interest on borrowed money calculus, starting with the formula for profit
2-4. [n vour ouwn words, describe the life-cvcle or loss per month.
cost concept Why 1~ the potential tor achieving _b. Solve graphically for an approximate answer
life-cycle COz:tfa\zngs greatestin the acquisinon 2-10} A large wood products company s negoti-
phase of thu life cycle? (2.2) L—ﬁilmg a contract to sell plywood oy erseas. The

fixed cost that can be allocated to the production

Supplies

Utilittes

Property taxes

Administrative salaries

Payroll taves

Insurance building and equipment)
Clerical ~alanes

Sales commizsions

2.5. Explain whu zerfect competition 15 an ideal

that is difficult to attain in the United States.
List several business situations in which perfect
competition 1= approached. {2 3)
-G\ﬂbuppoae webknow thatp = LOW -D/5, where
\_,y’ price In dellars and 0 - annual demand
The fotal cost per vear can be approximated by
81,000 + 2D 123
a. Determine the value of D that maximizes
praofit
b. Show in part 1a) that profit has been maxi-

A company prodices circuit boards used to
1pdate outdated computer equipment. The fixed
ost is 542,000 per month and the variable cost is
53 per circult board, The selling price per unit is
= $130 — 0.0200. Maximum output of the plant
is 4,000 units per month. (2.3)

a, Deternune ortimum demand for this product.

b. What is the maxmum profit per month?

- At what volumres does breakeven ocour?
d. What is the companv’s range of profitable

demand?

ﬁ ‘ mized rather than minimized

{ 2-8. 1A company has eswablished that the relation-
\‘Gﬁip between the sales price for onc of its prod-
ucts and the quannoty sold per month is approx-
imately [' = 750 - Wy units (D is the demand
or quantity sold per month, and p is the price in |
dollars). The fixed_cost is $800 per month, and
the variable cost =530 per unit produced, What
number of units 07 should be produced per
month and «oid -0 vaumse net et What

of plvwood 15 one miilion dollars per month.

The wvamnable cost per thousand board feet 1

5131 3. The price charged will be determined by
= 5700 — {0 05)D per 1IN0 board teet (2.3)

a. For Hus situation determune the optimal
monthly sales volume for this product and
catculate the profit (or loss) at the optimal
volume,

a month?

/h. What is domain of protitable demand during

2-1 1. A company produces and sclls a consumer

product, and thus far has been able to control
the volume of the product by varving the sell-
ing price. The company is secking to maximize its
net profit. It has been concluded that the relation-
ship between price and demand, per month, is
approximately D = 500 - 3p, where pis the price
per unit in dollars. The hixed cost 15 $1,000 per
month, and the variable cost ts $20 per urut Ob-
tain the answer, both mathematically and graph-
wally, to the following questions: (2.3}
a. What is the optimal number of units that
should be produced and sold per month?
h. What is the maximum protit per month?
c. What arc the breakeven sales quantities

=, {range of profitable demand volume)?

s 212, A company estimales that as i increases its
~—<fles volume by decreasing the selling price of

its product, tevenue —= 2D — pI* (where D ren-
resents the units of demand per month, with
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2.8 / Problems 61

Sile A Site B tPr. 2-15)
Average hauling distance 4 mules 3 miles
Annual rentat tee for solid waste site S5 M £100,000

Hauling cost

month, and the variable cost is $4 perunit. If ¢ =
86 and b = SHOCL, determine the sales volume
tor maximum profit. and the maximum protit
per month. 12,51

213, A mnnicipal solid waste site tora city must be
located at Site A vr =ite B Atter sorting, some of
the sohd refuse wiil be transported to an electric
power plant whare it wall be used as fuel. Data
tor the hauling ot refuse trom cach site to the
power plant 15 shown in rhe table above

a. If the power pancwill pay 5800 per cubic
vard of sorted solid waste defivered to the
plant, where should the solid waste site be
located? Use the city’s viewpoint and assume
that 200,000 cutie vards of ntuse will be
hauled to the plant for one vear onlv. One site
must be seleced 2 2)

B, Reterring to the electric power planl above,
the cost Y oin deilars per hour to produce
electricity 1= = 12 ~0.2X £ 02747, where X
15 i megaw ati Revenue in dodlars per howre
from the salv of electricity is 16X - 1.2X7. Find

S1.50/yd -mile &) .50/)-’d:‘—mile

¢. What would be the effect on D7 if the lixed
costs were decreased by 10% and the variable
cost per unit increased by the same percent-
age?

216. A company produces and sells a consumer

product and is able to control the demand for the

product by varying Ihe selibng price. The appron.-

imate relationship between price and demand s
2,70 5000

P38 T T

for {7 1

where p is the price per unit in dollars andd D s

the demand per month. The company is secking

to maximize its profit. The fixed cost 13 51,000 per
month and the variable cost o) is S40 per unit

2.3}

a. What 15 the number of units that should be
rraduced and sold each month to maximize
protit?

b. Show that vour answer to part (4 maximizes
profit.

2-17. The fixed cost related to the preduction of o
product v S300,000 per vear. Assume that the
variable cost s 820,000 and the selling poce
i 30,000 for each percentage point of annual
autput capacity (which equals sales demand).

the valug of X that gives maomum profit,

(2.3)
{/2‘;4\>A plant has 2 capacity of 4100 hydraulic
S-purps per month. The fixed cost is S504,000

per month. The vanable cost is 166 per pump,
and the sales price 5 9328 per pump {assume
that sales equal outrut volume). What is the
breakeven point w aumber of pumps per month?
Ahat percentage meduction will occur in the
breakeven paint it tixed costs are reduced by
l\; and unit variable costs by 6767 (2.3}
218, I‘_-iuppuse that b ABC Corporation has a pro-
—duction (and saless vapadity of $1000.U00 per
month.[ts fixed costs—over a considerable range
of volume—are $3>0U0) per month, and the vari-
able costs are 50 ™ per dnllar of sales, (2.3)
a. What is the annual breakeven peint volume
(077 Develop taraphj the breakeven chart,
b. What would be the effect on £ of decreasing
the variable cost per urit by 2570 3f the fixed

costs thereby 1icreased by 1.7

Thus, the maximum sales per vear are 53 U0,
{at 100"» of output capacity), and we have: (2.3

Ci = SBDIN per vear {Fined cost)

o= 52000017 of annual {Variable
output capacily cost/unit)

o= 830,000/ 1" of annual (Selling,
output capacity price/unif)

a. Duotermine the breakeven paint tor this situa-
tion.

b. Develep the mathematical expression for
prafit or loss in this situation as a function
ar demand, £0,

2-18. A plantoperation has Fised comts uf 32,000,000

per vear, and its output capacity is 100,000 vlec-
trical appliances per year. The variable cost 1s $40
per umt, and the product sells for S90 per unit.



