
a.) dy = 3×2-10×-17
DX

solve function ✗ ; (3×-7) (X - 9) = 0

i. ✗ =

Ig ,
9 > 0 It is an increasing function .

b.) From a.)

day
d2×

= GX - go

✗ = 3- ; 6 ( } )
- 10 = 4 > 0

↳ convex at ✗ = > minimum point
3

✗ = 9 ; 6 (9) - 10 = 4 < 0

↳ concave at ✗ = a maximum point

i. The answer is NO
,

there are both convex and concave .



only labor can change

L is the only variable
-

→
output

L
=

612 - ( 3a) AP,
=
QU)

,
= 6L - L2

↳ unit of labor L
= {

LZ
-

L
}

MPL = dQ
d. L

= Q' ( L ) = 12L - 3h2

b) to:m Max / minvososokibnatohsequationvosofswisoonann.eu *

The average output per labor = APL -_ 6L - L2

find DAPL
,
set result = 0 and solve for L

DL

from APL = 6L - L2

DAPL
= 6- 2L

0 = 6- 2L

←
It's a critical value .

2L = 6 i. L =3



Check the maximize of the average output per labor from

second order derivative test
.

AAPL
from = 6- 21

dL

d2APL
=
- 2

do

DZAPL
= -2 < 0 because there has NO L for us to plug in

d L ' L =3

so L =3 give the maximize of the average output per labor

suppose we have L = Lo is the critical value
, so we can

check by

plug L = Lo in
d
' AR

da

if
d
'

AR > 0
,
it shows that L = Lo causes the minimizedL2

if
d
'

AR < 0
,
it shows that L = Lo causes the maximize .

dL2

Then L = Lo neither max nor min .



c) because AP
,
=
QCL)

L

so the slope of AP, = % /Qft ) )
( use Quotient rule>

ÑHlñwun - uoslñwoiig )

Ñ7g2

=L -
QCL ) ) - QCL ) • 1

L2

=

L ' MPL - QCL )

L2

= X - MPL
_

QCL )

42 L2

= MPL
,

① ( <JAR
L L - L

= MY -

APL
L

d. (AR)
=

MPL - APL

DL L

DIAPL)
= o when MP,

- APL = 0

dL

MPL = APL

DIAPL)
= undefined when L=☒ L must higher than zero only 1dL

when APL is maximize , so we can conclude that MP, curve

must cross the APL curve .



d) from demand function Q= 100-2

P2P
= 100 - Q

p =
100 - Q

2

revenue product function = price . quantity

= P . Q

RIQ) = [ 100
- Q ] . Q
2

RIQ) = 50 Q - 12 QZ

MR =

DRCQ)

da
= 50 - EQ

MR = 50 - Q

from production function Q = 6h2 - L
'

MR = 50-(612-13)

MR = 50 - GLZ -1 [
3

MRP = MR ✗ MPL

MRP = [ 50 - 64 + I ] - [12L - 3 LZ ]



C) IT = TR - TC D) lumpsum tax = IT : TR - 9C - [ Tax ]

= P2 - SC §¥ =¥ [ TR - TC - Tax ] :O - with tax

= [40 -110¥ - 3,22 ] Q
- [623-8122-1752-10]

= 4021-105-3-23 - 623-18105-117521-10 4¥ - %
,

-

"

Max profit

§¥ = 401-92-22-180? -11622-1175=0 MR - MC - 0 = 0

: -13.52-11622-1215=0 MR = MC

= 13.522-1622-215=0 IT = TR - 9C - with out tax

Q = - b -1 b2 - 4ac § :& [TR - 9C ] :O2A

- 162 I -1622 - 4113.5 ) ( -215)

2 ( 13.5 ) MR = MC

= -1.21
, 13.21 Produce at MR - Mc [ same : not effective ]

Second order condition

c) 271 = 92-3621-162

dQ2

= -27113.211 -1162 ①

•



42 supply curve stc-o.IQ?7OQt5MCMC=0Tl
Market supply

n

OQ Qm=€,Qmi
Atc =dTl n -400

AUC do, Qm= 100113-101

MC = IQ -170 gin -- loop-1000
supply D= MC

P=Q -170

Q= -10-113-7 supply curve

413 Qsm=Q 'm

10013-1000=7100-5010

15011=2100

D= 74

substitute F- 14in Q 'm

1001741-1000=0, 'm
Qm=4oo

i. market price is 14 units

market quantity4oounitsbyioofirms.IQof 1 firm __Y¥=4 Unifil
short-run profit
F- TR - TC
=P .Q -10.51412-1101411-51
= 14.141-1531 i. short-run profit :3 Units

IT =3



4

imposed a €3 tax on producers

STC = 0.592-11091-51-39
= 0.542-11391-5

me = =/Q -113

MC =p = Q -173

Q = -13-1 P → firm 's supply
market supply

Qs = 1001-131-131

Qs = -1300 1- loop

new equilibrium

QD = Agnew
1100 - 50 P = - 1300-1 loop

2400 = 750 P

p = 16

substitute D= 16 in new market supply equation

Agnew = -13001-1001101
q

= 300

i. new price equilibrium€7.6

new quantity equilibrium = 300 Units
.



44 consumer burden

= p~- po

= 76-74

=€2 per unit →⑤ ✗ 100=66.61-1 .
tax

producer burden = tax - consumer pay
=3 -2

P sit# €1 per unit -75×100=33.34-1.
s ☐ tax

£2
16 -- ; E

14 - - -

-1-9
%
1 ! ☐

a
300400

4e

p p sttdx
S S

ki14 --1 13
ps

, I
10 1 D

q lo . D
Q

400 300400
9=-10+13
s new PI :{ ✗3×300
Q :O ; 13=10

Producer surplus __ txbilexhpight
= 450 Units

= { ✗ 4×400 change in Ps
= 800 Units

= 450-800
= -350 Units



change in total short-run profit
9=301 =3 units

100 firm

new IT = PA - 11-1-111×1

= 169 - 10.5941391-51
= 76131 - 10.51312-1131311-51
= -0.5

before tax profit -1=3

change in short
- run profit = -0.5-3

= -3.5 #

total profit = -3.511001

= -350

i. Total profit decreases# 50 .#


