
Group Homework 7 & 8 

Semester 2/2021    EE320 Introductory mathematical economics 

Due date: May 7th  2022 (before midnight /B.E. moodle).  

 

1. Theory of firm 

Suppose that production function is given by ܳ ൌ ݂ሺܭǡ ሻܮ ൌ ܭξߙ ൅  where K ܮߚ

and L are the unit of capital installed and the number of employees hired, 

UHVSHFWLYHO\�� $VVXPH� WKDW� SULFH� RI� .� DQG� /� DUH� VHW� HTXDO� WR� ´Uµ� DQG� ´Zµ��

respectively. Consider the following problems. 

a) The firm wants to minimize cost and seek for combination of the two factor 

inputs to produce output level ܳ଴. Derive the factor inputs demand.  

b) Confirm your result with the second order derivative test. 

c) State the condition under which demand for capital and labor are both 

strictly positive.  

d) Suppose that the condition required for strictly positive solution holds, 

derive the long-run optimal cost function, and show that marginal cost 

function is equal to the LaGrange multiplier of your cost minimization 

problem. 

2.� Theory of consumer 

Consider a household with the utility function given by, 

ܷሺݔǡ ሻݕ ൌ ሾݔଶ ൅ ଶሿݕ
ଵ
ଶ 

 
Chonchanok Keardjam 6304640235
Ruj Choocharn 6304641316
Tharithron Surapongprapa 6304641639
Waris Jiwannan 6304641787



where ݕ�݀݊ܽ��ݔ��are two different consumption goods, i� e� � good x and good y��

Suppose that � i� � the prices� for� each of the two consumption goods are ݌௫� and ݌௬ 

respectively, and �ii��householdus income is equal to M��Consider the following problems 

a) Calculate the total differential of the utility function� 

b) Set up the constrained optimization problem and derive the Marshallian 

demand function�� 

c) Does the demand function satisfy the law of demand? Mathematically, how 

do you know that? 

d) How does the�demand for good y respond to price of good x?  

e) What is the numerical value of �ɉכ when ܯ ൌ ̈́͵ͲͲǡ ௫݌ ൌ ͳǡ ௬݌ ൌ ͳ�ǫ� 

f) Without redoing the optimization problem, what would be the new 

optimized level of maximum utility when income increases to $310� 

3.  Suppose that a monopolist has its marginal cost function given by  ܥܯ ൌ ͳ͸ ൅

͸ݍଶ where q is the amount of output produced. The monopolist faces the market 

demand function given by ܲ ൌ ͳ͸Ͳ െ ͳͲݍଶ� where P is the price per unit of output. 

Consider the following problem. 

a) Suppose that fixed cost is equal to $240. Calculate the total and the average cost 

when q = 9  units.  

b) Determine the profit-maximizing level of output for the monopolist. Also, 

confirm your result by using the second derivative test. 

c) Calculate the social welfare under the monopoly environment.   

d) Calculate the social welfare loss under the monopoly environment.   

 

4. Suppose the demand and supply curves are ܲ ൌ ଺଴଴଴
ொାହ଴

 and ܲ ൌ ܳ ൅ ͳͲ. Find the 

equilibrium price and quantity, and compute the consumer and producer surplus.  



 

5. Let ܴܯ ൌ ʹͷ െ ͷݔ െ ܥܯ ଶ andݔʹ ൌ ͳͲ െ ݔ͵ െ  .ଶ, where x is the unit of outputݔ

Assume that fixed cost is $7. Determine the level of production that contributes to 

maximum profit and determine the level of maximized profit.   

 
----------------------- 



a) step I set objective
min (= wltrk

St A-. dfkt PL

• = ""- on + tea, ru , , ,,

i ±
= '

÷ = ÷ - n
'"

step L Laga._ function

✗
"i = 2¥,

K = ( ¥;)
2 sub in 6)

step ] Fol
a-- a fFÉ't BL4

( =
W - D k :O

w :D t ! A: 2%1 + Be
2h = 8 - tr ti

"t f = 0
rba

-
-

w
'

w trBi

FBI = 7pA - 2the
o = t
,
r h
-"
l d ③

i = oPQjp!oh = A - T Th - bl =0

A = & if +Bl③



b) 8 , = w - ish

Lu : 8 -1,4h
-th

9 CX ) : ✗ Fit DL
dz, = 0

9 , =D4211--0

9h = f.on
-
"
i

✗ U, =
0

✗ an -. taxi"%

4--1 : :/
O B You

-"
i

0 D titi
"

ti = [ 0 ° ) ti = / no ° \
You
-
'

to {4h
" "
't

';rhi◦↓dh%.

Hi =

/
O D

/ =
- 13
'
co

B 0

is =
-{✗n'↳ Bio

µ ◦

{✗ hi
"L ◦

Hi

/
◦ ☐

☐ 0
0

Eriko tgdti
"
't/ {and 're o

1-1 , and
H
,
have the same sign Min

k -- l ' I

L : 8Pa
- 2 dtw

8 D
'



! a :( 7¥72 ⑨ C-- wltok
h : 2pA -222W

spa
:k :(2J;)

'

L : dPQ-2ñw
8132

i. K
'

means it always be positive
C=w( 8130 -22W) +812!;]L being positive when opi

LPQ -2kW 70
ypgz imaginal cost .de

✗ PQ - 2Ñw 70 da

apQ-2Ñw >0 ¥a =

-7%4=752Pa > 222W

Q > 2Ñw i. MC : w a
213 13

Q > 22W
w= }, ] Equal

p
#

A- Way
t*¥¥¥



a) AU รวบ
.
☒✗ + % บุ b) Max U ร 1 ✗

"

+ Yง ±
ว้✗ dy st การ Px ✗ + คุ Y

step 1 ว U d. 1 ✗"+YYI + h 1M-pxk Py YI

Foci

ร 1,1 ☒ำyฑุ้แ×] dxs { 1 ✗
ʳ
+หุ้วั๋ 12✗] - Pxh ร 0

step 2 @ รู่ 1✗ำ y
2 jf 2×| = Pxh - ①

⊕ Y

sµ ×ำหุ้]รั่ ( 2 4) dy ร รู่ 1 ✗2 + ทู้ j 1.2k ] - Pyh ร 0

step 3 { 1 ✗% y
" [ะ 1 ะ 4J s Pyh -②

OUs ยู่ 1×2+หุ้ ]
ำ
12×] + :(×ำหุ้ ]แ4) ☒

dh r M- Px X - Py Ys 0

M ร Px✗ + PyY -③

① .

ฐ
, วู่ 1 ×ำy " ]ำ 12✗1 s Pxh

วู่ 1 ×"+ y" |%1แ1 Pyh

i
✗ s Pxy

Ty

การ Px 1 ทูภื |้ + Pi

Pym s Px
"

Y + Piy
"

4

PYM s LPI + pyyy

Y ร PYM
1 Pxkpหุ้ | ☒

☒ ร Pxm

i.⇔- หุ้ 1 *



C) xs Px M
[ PxำPผุ้ ]

dx s [PI+ Pyym - PxMl 2 Px ]
TP× 1 Px

2
xpหุ้]

"

s MPI +Mpf -2ต Px2
lpi + Py2J

ร MPหุ้ - MP×
ะ

s 111 Pหุ้ - RI/
[ Px"+ Pผุ้ !. l Px"+ py 2)

⊖ Px > Py na law ot demand

④ Py > Px → Not tollow thc lawotdemand



y
= Pym
[P×2+P'y ]

✗ = Pxm

[P×2+Pif ]

2. d. dy = [ P×2+Py)[01 - [ Pym][2Px]
dpx

[ Px?p2y]2
=

- PyM2P✗
[ Px:p ; /

2

PM -46

2 e

1-21×2+12 [2×1=8×11 ant

y= Pym
[ + pyz ]

=
300<17 = 150

[12+12]

✗ : AM
[Px:py2]

= "◦ ED =/SO

12+12

{ [1502+1502]+2 [211501] = IX

1=0.7071

f 11=0.70
M↑I 09=0.7

MT 10 V9 = 0.7×10 = 7



a) TGJ แ +6หู้ da b) TR - TC
% 169+6ฏื๋ c s (160-1092) 9- (169+293+240) Single variable

= 16 q +2g
3
+C = 1 609 -1093-169 - 293-240

= 16 (9) t 2 (9)
3
+ C s 144g - 1 293_ 240 d# = -72 a

Td
os 2letasq i Tl = 1892 dTls 144 - 3692 s 0

nnn

AIC s 1842 = 204.61 ☒
ᵈ9 3691-144 รอ i. dH s -144 < 0

T นะ
92-4s 0 - -

n
(9+2) (9-2) ร0

Max

9 s 2c) (
g.1 1 60 -10ยั่ dq -2C ""

p = แอ

≤ 160Q - I.0 a
3 2.

_ 2C 120) mc
3

๐ 1 20 11 l
_

-

ร 53.33
๓0 I

PS s PQ -% Sdq I
=

PS s 2C 120) - ฎู่ 16+6ยู้ dq = Ps D

2

Pss 21 1101 - [แq -หุ่ [ | mo

1 20 11 1

=

PS s 192 ☆ ±

I
= MR Ps D

2



Mc

DWL"° " '

_ h- a Step 1 Ps MO

I
=

160-10ยู้ - 16+6หู้
-

=

I E 144 ร 16ยู้
= E P=D ยุร 9
2 •

q ร 3

Step 2 3
3

DWL s fDd - fsd
2

1
3

รำ f 1เอ - เอ
" d - d 16 t6 ห้ d

รฎู่ 160-10 2-16-6
2

ร ฎู่ 144-16
" d

DWL ร 144 - หุ๋ | ำ
o 1144131-161ถุ๋ | _ 1 144(ยา -16

_หุ้ |
ร 42.67



p

4
g is = JD da - P -

Ops
: Pa - Ssdcr

GO :P - - - - -
,

i steps
I

D= S
' D
I 60-00 = 0-1-10

09=50
A 0-+50

6000 = (Atto) (D- +so)

step 2 ps -. PA
_ JHA booo = +Soa +10A

PS : 1603150] a
"

+ GOA
- 5500=0

-

% / 0-+10 (D- + too) (A-So) :O

d- = SO

DS = 3000 - [A)+10A]
PS = 3000 - (5%+10150)
ps = 1250



stop ] IS = [ D da - p -A

f
SO

o /
'Ida
Atso

6000% ¥5M
0

6000 / In La +so] ] /%
6000 ( In Cbs)

- In Iso )]

= 4158

Cs = 4158
- bocso)

CS = 1158.88 A

perfect Price discriminate

5
.

Max profit : MR: MC

profit = TR
- TC

① Onion Pi Mc

profit
-
- Th- Th

TR = fmRdX Tn =fP2x

71 = ftcdx Tl -- fried a

TC = flo - in -✗
"

dx
MR = Ml

is - 5×-2×2=10 - sx -×

"

= lox
- 3×1 _×

}

I g-
to

✗

"

tix -15=0
1-( ( o) = O - O - O + C-- 7

(✗ +s ) (✗ - 3) :O
[ = 7

✗ =3
.

-

.
Tb = '◦✗ -

3¥ - ¥+7
TR: fmtidx

Profit -
-TR - TL

= [ IS - 5×-2✗
'
dx

✗ =3

-1h : IS ✗
- s ¥ 1- C The 34.5

TR (D) = 0
Tl = 20 . / IS

c :O profit = 14 . 3451-7

Tn
-
- is× -5¥ - 4×3


