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Point of Diminishing Returns (lﬁﬁ leckion PW‘{'S)

If a company decides to increase spending on advertising, it would expect sales
to increase. At first, sales will increase at an increasing rate and then increase at a
decreasing rate. The dollar amount x at which the rate of change of sales goes from
increasing to decreasing is called the point of diminishing returns. This is also the

amount at which the rate of change has a maximum value. Money spent beyond this
amount may increase sales but at a lower rate.

et Maximum Rate of Change Currently, a discount appliance store

is selling 200 large-screen TVs monthly. If the store invests $x thousand in an ad-
vertising campaign, the ad company estimates that monthly sales will be given by
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91. Production: point of diminishing returns. A T-shirt manu-
facturer is planning to expand its workforce. It estimates that
the number of T-shirls produced by hiring x new workers is
given by
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When is the raie of change of T-shirl production increasing
and when is il decreasing? What is the point of diminishing
returns and the maximum rate of change of T-shirt produc-
tion? Graph T and 7' on the same coordinate system.

Soln ) HOW‘C&)W\L .

94. Advertising: point of diminishing refurns. A company es-
timates that it will sell N{x) units of a product after spending

$x thousand on advertising, as given by
N(x) = —025x* + 132 — 180" + 10000 15 =x=24

When is the rate of change of sales increasing and when is il
decreasing? What is the point of diminishing returns and the
maximum rate of change of sales? Graph N and N' on the
same coordinale system,

St . Ny = -2 429%5 - 260X

N = —3x*+ 73 % -3¢0
= -3( %% - 26 +120)
=-3(x-20)(x=¢)
N®W=o = X=20 awd "><6
V\o-\— tn '\“ﬂﬂ.

domain

/ -
N is in crcO\Swg?

x| 15 20 %h ov (15,20) and
w' é ++ — 2 O‘eﬂ"co.s\‘ng own (Wulk‘
N 7\:\ ~> Heace Nzo)=4oo
‘_\; \J|,' N is the mpgimum

ru"t o,g, O'I\O\V\fﬁ °S,
seles .

On Hae o\'\nlr ‘:\pw\o‘) N(Zp): 2000
s +ae ?oin-k o_‘. c)siw'\vlis\nim%
rdvf’l'-

n(is)= FEFS |, NCu) = 3088

N'(15)= N'(24) =0

N/( 20\ ¢ Yl Lic. max

:Zwo be[ﬁ"' °‘F

4 T N(2e) diviaighin
e return
N <0
2. 000 4
! s *ue
: o, )=l s
pIvEIL o wa (NEL\ wma¥x rate 0
M\L ;b\.v}g of sales
¥ 1 v A/ b &
2L



