
Assignment 3×4

3. a. Determine the level of revenue - maximizing output

Given that : Market demand function : P = 40 1- 1¥ - { Q'

cost function : CCQI = GOT -810T-17501+10

⇒ Revenue function : RIQ) = PLQ) ✗ Q

= 40 -1
'% - 2-Q' )Q = 40 Q - 3-20,3+105

Revenue maximization : MR = 0
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Calculate elasticity of demand at that level of output
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b. Construct the profit function 3

IT LQ) = RIQ) - CLQ)

IT LQ) = 40Q - Lois -1105 - (6013-81012-1750+10)

ÑLQ) = - 152 Of -1810,2+2150-+95 #



C. Determine the profit - maximizing level of output

ITIQ) = - ¥ Qs -1810,2+215Q -195

First order condition : IT
'

IQ) = 0

IT ' LQ) = - 4¥ Q' + 1620+215 = 0
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second order condition

IT
"

(Q) = -115 Q -1162

IT " (162+45594) = -45/162-1 45594 -1162 ( O
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Therefore
,
ITLQ) is concave at Q*= 162+45594 ; the profit is maximized at Q*

.
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D. If the government imposes the lump-sum tax on the monopolist , the total cost of the

firm will increase . However , the marginal cost will not change , so the output remains the

same . The price will be the same as well
,
but the profit will decrease due to the

additional fixed cost which is lump-sum tax
.

1. a. Show then domain of N where function is increasing .
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b.
.
Define domain of the function

D= HNEIR

-
The function is not concave all over the domain

.

Y con caves when HE (-0,7-3) ,
and

Y Con vexes when RE ( Iz too) .

2. A. Derive AP
,
and MPL

AP
,
= Ql¥ =
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b. Find L that maximizes AP
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AP
,
is maximized when 1=3

When AR is maximized
,
MP
,
= AR

• MR 11=3) = 1213) - 3137 = 9

• AR LL:3) = 6131 - 32 = g

D. derive MRP

MRP = MP ✗ MR

MP =
do

all
= 12L -322

TR = PXQ

Since Qd= 100 -2P

P = 50 - Q

⇒ TR = (50-0=2)Q= 50 Q -E2
MR= 50 - Q

⇒ MRP = (121-312)×150 - Q)



4. a. Short - run supply curve for each firm

From first order condition of profit maximization

IT = Pxq - TC

= Pq - 0.5g
'

-10g -5
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= p - q - 10 = 0
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From second order condition

d4T
day,
= -1 < 0 Hq ER ⇒ IT concaves and is maximized at q =P -110

Since STC = 0.592+109-15

STVC = 0.592 -110g

SAVE = 0.5g + 10

if q = 0 ⇒ min of SAVC = 10

: . Therefore
, each firm supply curve is q? = { P- 10 j P > 10

0 i PL 10

Short - run supply curve for market as a whole = Qs
= { 100 IP-10) ; P > 10

0 i P 510
b. Find the market equilibrium

Qs
= Qd =

Q*

1100 -50P = 100 (P- 10)

1100 -50 P = LOOP - 1000

2100 = 150P

⇒ p*
=
2100
150

= 14 Units #

⇒ Q*= 100114-107=400 Units #

Find each firm total profit
* Q* 400Each firm supplies : 9 ; = no

=
100

= 4 units

IT = P- q
- 0.592-109-5 = 14×4 - 0.5.42-10-4-5 = 56-53 =3 units #



C. If government imposed a €3 tax on each producer

ps
= pd- 3

New equilibrium : Q*=Qs= Qd

1001ps-101=1100-50Pd

100 (Pd-3-101 = 1100-50Pd

100 Pd - 1300 = 1100-50Pd

150 Pd = 1100 -11300

2400pd
= ,go

= 16

ps = Pd - 3 = 16 -3 = 13

Q* = 1001ps-10)

= 100 (13-10) = 300

Therefore
,
the new market equilibrium after tax is Ps = E- 13 ; Pd = E- 16

and Q*= 300 Units

d. The tax burden that the consumers ( pools
'

owners) have to bear is

pd
after tax

- P
before tax

= 16-14 = €2
unit #

The tax burden that the firms have to bear is

P
before tax

- Pfeffer tax = 14- B = € 1
unit #

e. Calculate the loss in producer surplus

loss of producer 's surplus = (14-13)×300 = 300

There is too identical firms in this industry ,
and each firm has profit = €3

therefore total profit in this industry is 3×100 = E- 300 which is equal to producer

surplus that is lost after tax is imposed .


