MthSc 207 6.3 Worksheet Key
1. InPickens County, it is possible to purchase high speed DSL service through a local cable provider.
The cost of the DSL service is added to the existing charge for cable service.

The demand for this high speed DSL service (which is charged as an add-on to a cable bill) can be
modeled by

D(p) =-0.085p*-0.23p + 710 hundred subscribers when the monthly add-on price is $p per
subscriber. (Use D(2) =709.2 to check your calculator entry).

a. If thereisa price where there is no demand, find that price. If there is not a price where there
is no demand, explain why not. (Answers must be based on the given model.)
Solve D(p) = 0 > P = $90.05 per subscriber

b. How many subscribers will there be when the add-on price is $30?
D(30) = 626.6 hundred or 62,660

Zonsumer Demand for D51 Service
300

c. At what price will there be 20,000 subscribers?
Solve D(p) = 200 hundred > p, = $76.12 per subscriber

4.21
600

d. Find the consumers’ expenditure for DSL service when the 400

add-on price is $26.50? On the first graph to the right
shade the area that represents consumer’s expenditure.
D(26.50) = 644.21 hundred or 64,421

200

hundred subscribef®

226500 &0 80 100
dollars per subscriber

CE = $26.50
subscriber

- $26.50
subscriber

J(644.21 hundred subscribers) = $17,071.565 hundred

j(D(26.50) hundred subscr'iber's) =$17,071.664 hundred

) , o Consumer Demand for DSL Service
e. Find the consumers’ surplus when the add-on price is 800

$26.50? On the second graph to the right shade the area

that represents the consumers’ surplus. B00-

90.05
C5= | D(p)dp=$24,106.552 hundred

26.50

400

hundred subscribers

200+
f. Briefly explain how a consumer’s surplus occurs.

A consumers’ surplus occurs when the market price is 20 26.5Q)0 60  8090.0800
Set below the amount that consumers are willing to pay. dollars per subscriber
This means that the consumers who were willing to pay
more than the market price are saving money.

Consumer Dermand for DSL Service
g00

g. Calculate the consumer's willingness and ability to spend
when the add-on price is $26.50. On the third graph to
the right shade the area that represents the consumer's
willingness and ability to spend.

hundred subscribers

CWAS =17071.565 +24,106.552 = $41,178.117 hundred

2026.5040 60 §090.0500
dollars per subscriber
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2. Frickel's Household Electronics has determined that the demand function for an extra-wide
toaster is given by d(p) =70.8(.935") toasters sold weekly when p is the price of a toaster in
dollars. (d(2)= 61.89513)

a. If thereis aprice where there is no demand, find that price. If there is not a price where there
is no demand, explain why not. (Answers must be based on the given model.)

No, there is no price because D(p) is an exponential function and has a horizontal asymptote
aty = 0.

b. Find the consumers' expenditure when the price of a toaster is $19.

D(19) 20 toasters

C.E. = [ $19 j(ZO toasters) = $380
toaster

r‘[ $19 J(D(IQ) toasters)=$375.15
toaster

c. Find the consumers' surplus when the price of a toaster is $19.

0 N

s - dp = li dp = $297.78 h
1[9 D(p)dp = lim 1jgb(l:) p=$29 N [ D(p)dp

19
100 292.51
200 293.78
400 293.78
800 293.78

d. Find the consumers' willingness and ability to spend when the price of a toaster is $19.

CWAS = CE + CS = $380 + $297.78 = $677.78
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3. Roland Corporation has determined that the weekly demand for their portable hair dryer is given
by D(p)=45-0.2p* hundred dryers where p is the price in dollars per dryer, 0 < p<15.
Check: D(11) = 20.8

a. Find the elasticity of demand, 77 = ‘&(p) .
D(p)
-0.4 -0.4p?
D'(p)=-0.4p therefore 17 = 'D( 'D)2 = =P 2‘
45-0.2p°| |45-0.2p°|
b. Find the point of unit elasticity.
-0.4p°
=|————{=1 when p = $8.66 per dryer
45-0.2p° p = $8.66 per dry
Flutz Flokz Wz—1=H Ye—1=H
x¥1E45 - 2ne n=160 = =0, 66925493?8.
H?EEabEii' 4] bound=t-1g99. 1. | bound={-1e39. 1.
45—, s left-ri=0
x$3:
:'-.-';; Choose a reasonable ALPHA ENTER
6= guess for the price || to SOLVE
of a blow dryer.

c. Is the demand elastic or inelastic when p = $8 per dryer?

-4(8)° o .
n(8) = iz =.795 <1; the demand is inelastic.
45 -0.2(8)
mtz mtz T
x'-h 545— . TROE3 18559
M?EEabsii' 4z s
(45—, 252000
M=
~hly=
“Ne=
“ME=

d. Is the demand elastic or inelastic when p = $10 per dryer?

-.4(10)

m =1.6 >1; the demand is elastic.

n(10) =

e. For what prices is the demand inelastic? For what prices is the demand elastic?

The demand is inelastic for prices less than $8.66 per dryer ($0 - $8.65). A small percentage
change in the price of a dryer will result in a smaller percentage change in the quantity demanded.

The demand is elastic for prices greater than $8.66 per dryer ($8.67 - $15). A small percentage
change in the price of a dryer will result in a greater percentage change in the quantity demanded.
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4. The supply of add-on DSL service by the cable provider in Pickens County can be modeled by

S(p) = 0 hundred subscriberswhen p < 40
P)=10.025p2 +6.047p- 46.09 hundred subscriberswhen p = 40

when the monthly price is $p per subscriber.
a. What is the shut-down price for the supplier?
$40 per subscriber

b. Explain what is meant by the shut-down price.

S(42) = 251.984

Producer Supply for DSL Service

8004

Producers will not supply the DSL service if the o
market price falls below this price ($40). % °
2 450
c. Find the producer’s revenue when there are 450 % 400
hundred purchasers of the add-on DSL service. E S00-

Shade this area on the first graph to the right.

Solve S(p) = 450 > p =$64.72 per subscriber

20 40 B64.7230 100
dollars per subscriber

PR = [$64'72j(450 hundred subscribers)=$29,124 hundred

subscriber

d. Find the producer’s surplus when the price for the add-on
DSL service is $78. Shade this area on the second graph
to the right.

hundred subscrbers

78
PS = j S(p)dp = $15,227.221 hundred
40

e. Briefly explain why a producer’s surplus occurs.
A producer’s surplus occurs when the market price is
set above the shutdown price. That is, producers are
selling the product at a higher price than they would
be willing to accept.

f. Find the producer’s willingness and ability to receive when the
price for the add-on DSL service is $78. Shade this area on
the third graph to the right.

PWAR=PR - PS

= ($78j (5(78) hundred SUbSCf‘ibel"S) - $15,227. 221 hundred dollars per subscriber

subscriber
=$29,831.507 hundred

Spring 2008
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G600

400

200

hundred subscribers

Praducer Supply for DSL Senice

20 40 g0 780 100
dollars per subscnber

Producer Supply for DSL Service

20 40 60 780 100
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5. The willingness of a local cake decorator to make specialty cakes can be modeled by

S(p) = Ocakes, if p<20
P =) 0.011p? +1.4p-1.7 cakes, if p>20
when the cakes are sold for p dollars each. s5(21)= 32.551

a. Find the producers’ surplus if the price of a cake is $31.
31
PS = [ S(p)dp = $453.90
20

b. Find the producers’ revenue if the price of a cake is $31.

$31](s(31) cakes) = $1,620.40
cake

PR = [$31j(52cakes):$1,612 OR (
cake

c. Find the producers’ willingness and ability to receive if the price of a cake is $31.
PWAR=$1,612-$453.90 = $1158.10

6. This problem combines problem 1 with problem 4. Both graphs are shown together on the
axes below.

Supply and Demand for DSL Service

a. Find the point of market equilibrium. Report your £00-

result in a sentence that explains the idea of
market equilibrium for this specific context.

Find the point where S(p) and D(p) intersect or
solve S(p) = O(p)

p = $59.15 per subscriber

qQ = 399.03 hundred subscribers or 39,903

500

400+

2004

hundred subscribers

When the add-on DSL service is $59.15 per
subscriber, 39,903 subscriptions are supplied

and demanded. 20 40 .
dollars per o owiiew

b. On the combined supply and demand graph, shade the area that represents the tota/ social gain at
the point of market equilibrium. Label all relevant points.

c. Set up the integrals used to find the fotal social gain at market equilibrium. Evaluate this amount.

59.15 90.05
[ S(p)p+ | D(p)dp=$12,632.350 hundred
40 59.15
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7. The demand for digital cameras can be modeled by
d(p)=-.007p*-.39p +120 hundred cameras when the price is $p per camera.
The supply of these cameras can be described by
0 cameraswhen p <60
s(p) = {

0.006 p* -.09p - 3.1 hundred cameraswhen p = 60

when the price is $p per camera.
Inpply and Demand of Cameras

a. Sketch both graphs on the axes 1257
provided to the right. Label the

following, using specific values when

d(p)

100+

possible:
- dp) B 754
. sp) :
*  the shutdown point k
« P the price where d(P)=0 E A0

» the equilibrium point

3396
« the producers’ surplus at the 0
equilibrium price, PS
» the consumers’ surplus at the PS
equilibrium price, CS a : i :
0 25 50 &0 75 @645 100106 125
dollars per camera

b. Find the equilibrium point and explain the numbers in the context of the situation. Be sure to
include information about the amount supplied and the amount demanded at the equilibrium point in
your interpretive statement.

Find the point where S(p) and D(p) intersect or solve S(p) = O(p)
p = $86.45 per camera q = 33.96 hundred cameras or 3,396 cameras

When the digital cameras are sold for $86.45 each, 3,396 cameras are supplied and

demanded (or produced and purchased).

c. Set up the definite integrals that would be used to find the social gain. You may use d(p)and s(p)
for the formula representations but you must use specific values for the limits of the integral.

86.45 106
[ S(p)dp+ [ D(p)dp
60 86.45

d. Find the numerical value of the Social Gain. Give your answer with units.

$944.724 hundred
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