2.5 Business and Economics Applications

Max/Min of Cost/Revenue/Profit

Ex. The cost of selling x clocks is (in dollars)
C(x) = 10x +3
The revenue from selligg x clocks is
R(x) = 50x - 0.5x

a) Find the equation for profit
P(x) = R(x) - C(XL
= 50x -79.5x - [10x + 3]

=-0.5x +40x -3
b) Find the number of clocks to sell to maximize profit
P'(x) = -x + 40
-Xx+40=0 (critical point)
X =40

c) Find the maximum profit
P(40) = -800 + 1600 - 3
= $796

d) Verify that it is a maximum
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Optimizing ltem Price

As the price of an item increases,
the number sold at that price decreases.

Goal: Find the price/item which maximizes profit

Ex To sell x tubas, the price per tuba must be
p = 1000 - x
The cost for producing x tubas is
C(x) = 2000 + 300x

a) Find the revenue

R(x}‘: PrX = (lOOO—x»)(
=~ 000 x — x*
b) Find the profit

P(e RO - 1000 x ~x*- | 2000 +3004]
= =X +7OOK —-2000
c) When is profit maximized?

P(x)= 2% + 700

—2Lx+700 = Q (P(=0)
x =350
d) Find max profit
P=-122°500+245,000 -2000
= 3 lj_O 500
e) Find optimal price
= |000 -350

P 9650 /iuba



Ex Tickets for a Football Game

When tickets are $21 each, 8000 people attend.
For every decrease of $2, 1000 more people attend.

Also, each person spends an average of $5 on
concessions.

Find the ticket price that maximizes revenue.
se= B ol Aicresses

a) Find the price/ticket with x decreases.

0 2]~ 2%

b) Find the number of total people with x decreases.
ANOOO +1000 x

c) Find the revenue R(x 7L1ck(+5qbs t Conce $6rdm Sq/wg_g
= (21-2x) (EOC‘JOHOODx) + 5.( 8000 +000, )
= 14 %000 -1, 000 x 121, 000x =2, 000 x*+140 000 +S, 0dx

— "*’%OO@ = +10,000¢ + 20 8) ovd

d) For what x is R(x) maximized?

R'G = ~H 000x 10,000 = O Ceotnl pai)

10,000 _
000 2 °

e) Find the optimal price/ticket and expected # of %eople
pe 7_\ 1()2 S) %000 + 1000(7.5
= |0, 500 peo()f-z
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Minimizing Inventory Costs

There is a cost associated with maintaining an
inventory of items to sell.

If the yearly perchase rate is fixed, should one order
- few large batches? OR
- many small batches?
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Let x = number of units in an order
2= GV“’"‘JL nUmb{r opumr')‘s
Equation to minimize: in veators/
(Total Cost) = (Storage Cost) + (Reorder Cost)



Ex. A store sells 180 chairs per year.
It costs $10 to store one chair for a year.
To reorder, there is a fixed cost of $100,
plus $50 per chair.

Find the optimal order size, and
number of orders per year.
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(10)(£)+ (100+ 50,) (2
- Ty + @%QQ + 4000 x

= 5x +1%000x™" +9000

mimimize C(x)
C'G6Y= 5 =8 0ok

— 1300V _

5 — 13000
X =2

5x* = |y 000
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