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Group Homework 1 

Semester 2/2022  EE320 Introductory mathematical economics 

Due date: Feb 3rd 2022 (before midnight /B.E. moodle).  

 

Note: Late homework will not be accepted. Use the format of filename as 

required; this will cost you two points if you don·t follow the instruction. 

 

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

 

1. Consider the market for good x. Suppose that the market demand equation is 

given by 

 

௫ܲ ൌ ͺ െ ܾܳ௫
ௗ ൅ ܿ ௬ܲǢ ���ܾ ൐ Ͳ�ܽ݊݀�ܿ ൐ Ͳ 

 

and the equation for market supply is given by  

௫ܲ ൌ ʹͲ ൅ ݀ܳ௫
ௌǢ ����݀ ൐ Ͳ 

where ௫ܲ is price of good X,  ௬ܲ is price of good Y, ܳ௫
ௗ is quantity demanded for 

good X and ܳ௫
ௌ  is quantity supplied for good X. Answer the following 

questions. 

a)   What is(are) the endogenous variable(s) in the model? What is(are) the 

exogenous variable(s) in the model? 

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User



Page 2 of 5 
  

b)   Specify condition(s) under which the market equilibrium for good x is 

guaranteed to exist. What restrictions do we need to place on the values of  ௬ܲ 

so that the market equilibrium exists? 

c)  Solve for the equilibrium price ( ௫ܲ
ሻ�and equilibrium quantity ሺܳ௫כ

 ሻ of theכ

market for good x.  

d)  Calculate the magnitude of the response of equilibrium quantity to the 

change in exogenous variable(s). 

 

2. (an old midterm exam question) Consider a market with 10 identical consumers. 

(DFK�RI�WKH�FRQVXPHU·V�GHPDQG�IXQFWLRQ�LV�JLven by: 

 

 ܲ ൌ ͳͲ ൅ ݇ଵ ௫ܲ ൅ ݇ଶܻ െ ܳ௝
ௗ,  

 

where ܲ is the unit price of the product sold in this market,  ܳ௝
ௗ is the amount of 

quantity demanded by the j-th consumer,  ௫ܲ is the price of product x,  and ܻ is the 

level of income. Assume further that the industry is controlled by two producers, 

each of whom has the following supply function:  

 

ܲ ൌ ͷ ൅ ݇ଷܹ ൅ ܳଵ
௦,   and   

 

ܲ ൌ ʹͲ ൅ ݇ସܶ ൅ ʹܳଶ
௦,   

 

where ܳଵ
௦   and ܳଶ

௦  are the amount of quantity supplied by the first and second 

producer, respectively. ܹ is the price of gasoline and ܶ is the level of technology. 

All the parameters are STRICTLY positive. 
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Use the information given to answer the following questions: 

  

a. ,V� ´SURGXFW� [µ� FRQVLGHUHG� DV� D� substitute product or a complementary 

product? 

b. Derive the market demand equation. 

Now, I supplement two pieces of information to be used in the remaining parts of 

this question. That is, I assume that  

(i) Ͳ ൏ ሺʹͲ ൅ ݇ସܶሻ ൏ ሺͷ ൅ ݇ଷܹሻ  and    (ii) ͳͲ ൅ ݇ଵ ௫ܲ ൅ ݇ଶܻ ൐ ͷ ൅ ݇ଷܹ 

 

c. What does the first condition mean in terms of the relative cost advantages 

between the two firms? Given your interpretation, derive the market supply 

equation.  

d. Given (i) and (ii), state the condition under which the market ceases to have 

only single firm that stays active in the business?   

Continue with the information given above, but now consider a specific case 

where the value of coefficients and exogenous variables are given in the following 

table: 

Coefficients ݇ଵ ݇ଶ ݇ଷ ݇ସ 

Value 2 2 3 1 

 

Variables ܻ ௫ܲ ݓ ܶ 

Value 5 10 10 5 

 

e. Solve for the equilibrium price and quantity.  
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f. Suppose that the government provides a subsidy of $5 for each unit of 

output that the consumers have purchased. Calculate the benefit that 

consumers and each of the two producers receive under the subsidy 

program. 

 

3. Consider a simple macroeconomics model given below 

ܥ ൌ ͲǤ͵ ௗܻ െ ݇ଵݎǢ���������������݇ଵ ൐ ͲǤ 

ܫ ൌ ͲǤͷܻ െ ݇ଶݎǢ�������������������݇ଶ ൐ ͲǤ�������������� 

ௗܻ ൌ ܻ െ ܶ 

ܩ ൌ  ଴ܩ

ܶ ൌ ଴ܶ 

ௗܯ ൌ ݇ଷܻ െ ݇ସݎǢ�������������������������݇ଷ ൐ Ͳ���ܽ݊݀��݇ସ ൐ ͲǤ   

௦ܯ ൌ  ଴ܯ

where ܻ ൌ ܥ���ǡܲܦܩ ൌ ܫ����ǡ݊݋݅ݐ݌݉ݑݏ݊݋ܿ ൌ ǡݐ݊݁݉ݐݏ݁ݒ݊݅ ܩ ൌ

ǡ݁ݏ݄ܽܿݎݑ݌�ݐ݊݁݉݊ݎ݁ݒ݋݃ ܶ ൌ ǡݔܽݐ ݎ ൌ ǡ݁ݐܽݎ�ݐݏ݁ݎ݁ݐ݊݅ ௗܯ ൌ

ǡ݀݊ܽ݉݁݀�ݕ݁݊݋݉ ௦ܯ�݀݊ܽ� ൌ   ݕ݈݌݌ݑݏ�ݕ݁݊݋݉

a. Write the system of linear equations in matrix form with two 

variables included, namely ܻ and  ݎ. 

b. Solve for the equilibrium solution ሺܻכǡ  �ሻכݎ

c. Has fiscal policy, for example, the change in government purchase, 

become more effective if both �݇ଵ and �݇ଶ are getting bigger? Show 

your numerical result, and explain your result with some economic 

intuitions. (Hint: how do we measure the effectiveness of a policy?) 
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4. Let the demand function be ܲ ൌ ͳͶ െ ͵ܳ and the supply function be ܲ ൌ Ͷ ൅

ʹܳ. Suppose that the government imposes tax by $t per unit of output. This 

tax is assumed to impose on consumer. Answer the following questions. 

a. Find the equilibrium under pre-WD[�VLWXDWLRQ��7KDW�LV��ZKHQ�´Wµ�LV�VHW�WR�

equal to zero. 

b. StatH�WKH�FRQGLWLRQ�WKDW�OLQNV�EHWZHHQ�FRQVXPHU·V�DQG�SURGXFHU·V�SULFH 

c. Find the equilibrium after tax. (Hint: your solution should be written in 

WHUPV�RI�´Wµ�� 

d. &DOFXODWH�WKH�FRQVXPHUV·�DQG�SURGXFHUV·�EXUGHQ��:KLFK group is paying 

more for the tax under the equilibrium? 

e. Find the expression of the revenue that the government can collect from 

the market under the equilibrium. 

f. If the government were to collect tax so that total revenue is maximized, 

ZKDW�LV�WKH�DSSURSULDWH�OHYHO�RI�XQLW�WD[��´Wµ���WKDW�LW�VKRXOG�LPSRVH�WR�WKH�

market?  

  

  

========================= 
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P = 10 t K
,
P
×
+ K24 - Qdj

→ Qf. = 10 + K
,

P
✗
+ Kz 4 - P

10 identicd 1 Consumers = 10 C Gi ) = 10C 10 + k
, Pxt Kz4- P )

= 100t 10K
, Pxt 10K

,
4- 10 P

① ะ P = 5 + K 3W + Q" ② :P = 20 + KyT + 2 Qำ
$ = 5 + Kgw _ p % = 20 + kyT - p

2&๋. = 10 t K
,
P
×
+ Kz Py - P Qf = า 0 + K

,
Px + KzY - P

P 9 → Qdjh PT → &๋เ
i. Product × is a complementary product sincetheprices
trom Producer ① & ② increases make &๋ decreases

.



Qdj = 10 tk
,
P
×
# kzy - P

→ *่ = า 0 (Qi )
= 10 1 10 + K

,PxtkzY
- P)

= 100 + 10K
, Px + 10 kzY - 10P #

Qd = {เอ ( 10 + MP× + KzY - P )
,
P > 10 t K

, Px + KzY
า P E 10 t K

, Px +

kzYH.pro
ducer ② hos lower reservotion thon ⑦

hวง higher oost วdvontoges omong two producer

/ = P - ( 5+1<3W ) ; $ > 0 i P > ( 5 t K3W )

&๋ = 0 i Ps ( 5+ K3W )

①ำ = P - ( 20+ KgT) { ; 0 > o ; P > 120 tkat)

0 = 0 i Pf 120 tk
,
T)

0+0
, 0 s Pf ( 20 t K4T ]

Qg f p - ( 20 tk 4T ) { ,
( zo + K,T )

< Pf (5+ K3W )

$ + ①{
, P > ( 5+ k3W )



10 ( 10 t K , Pxtkz4-
P )

,

P > 10 + K
, Pxt Kz

4

Gd = f
o ,

ps 10 t K
, Pxtkz 4

0 t 0
,
Of Pf ( 20 + KgT )

QS = f P - ( 20K4T ) × { ,
( zo + k,T ) < Pfl

5 + BWJ

$ t ①{ ,
P > ( 5 t 1<3W )

Equilibrivmi Qd = QS

100+ 10hPxt 10kzyt0P = lp- 5- Isw )+ CP-20 -K4T)
2

xzj 200 +20kPx
+20k2520P = 2 P -10-2k3W t P-2 อ .1<4T

210 +2dg Px +20kzy = 23P-2kgW-20#4T

P =
210 +20kPx +20Kzy +2dgw +20+ K4T

23

P = 210+20 (20) +20(101+2130)+20+5
23

= ญื๊ = 38.91 p
*
=38. ๚

50bmsvpplyeqvation



= §- 5- lgw) + ( P-20-ka7)
2

5
= 2P-10-2K3W +71-20-1<4T

2

P =38.91 j Q ะ 13.365

subindemand 6 = 100 +10k Pxt 10h Y -10 P

= 100T 200+100-389.1

=

10.9

fp- 5-1<3W ) + CP-20- k4T )

3 P - 10 -21GW -20-1<4T
3 (38.9 1) -10-2 (3. เอ)-20-5 = Q

*

6.2

7= 75.53
*



8 -5 = Pd → 5 + lgw +0- 9 -5 = 10 1 10 + K
,
4 tkz Y - Gdj )

s
Pz -5 = Pd → 20 + KgTt 20 _ s = 10 ( 10 t K

,
Pxt Kz Y - Gdj )

with Subsidy

Kgw + ⑥ / = 100 t 10K
, Pxt 10 K

,
Y - lood

s
15 + KgTt 2① 2 = 100 t 10K , Px + Iokz Y -10 Qd

Producer ①
11 ⑥ = 370

⑥:๋ = 33.63

pd
*

,

= C 10 tk
, Pxt Kz Y - Qd) × 10

= (10+20+10 - 33.63)✗ 10

= $ 63. t
Before subsidy dtter SUbsidy

PS * 0-
,

3 1. 5 1 33 > 63

1
= Pd +5

Pd 42.1+ 63. t
= $ 68.7 1

; 42. 1 +
68. t

Subsidy 0 168.15

Subsidy = $ 5 per บท it × 33.63 unit

= $ 168.15

Producer consumer

(68.7-42.17)×33.6342.17-63.tt 33.63

= - t24.0.5
= 892.2



Producer ②

15+5 t 20 = 100+200+100 - 100-

20+20- ะ 400-100_

12A = 380

G = 31.667

Pd
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t = 0

Demand = Svpply
14-3Q = 4+2Q

SQ = 10

Q = 2

i. Pretaxequilibrivm ; >๋ = 2 → plugih Qin Oemandegation

14-3 (e) = 14 -3N

P
*
= 8 *

Demandj P = เ4- 3 (a)

Qd = 1¥
Q
"
= { ° , P 214

1¥ ,
อ EP < 14 #

supply ; P = 4+2?
QS = P#

QI { °

ง
Ot PC 4

# ,
P >4 #

°

. .
The reservationpriceforconsumer is $4. while

the

reservationpricefor producer is $ 4. Thug anequilibrivm
exists

.
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Taxonconsumerj Pd=p
5
+ t

Equkbrium aftertaxj 4+2Qtt = 14-3 a

5 Qtt = lo

t = lo -5 Q

and ๐?
"/ttax

= µ
_ฐ

* aftertax ะ svb ① into demand fvnction

betoretaxs
µ _ ( เอ × 3) =p

"*

14-30 +=3
+
= pd *

pdxtaltta×
= 4อ

= 8 + } t #
sub ① intosupplyfunctionbeferetaxt.fm d

pso aftertax
,

psadftax = 4 + 2. (¥ )
= 4+2B2t_n = 8- } t



Tax burden = pdafterta×
+ psaftertas

= (8 +§+) + ( 8-}t)

Producerpercentage = § × เออ = 40 %

Consvmer percentage = }× เออ
= 60%

Therefore
. Consvmerspay moreforthetaxunder

theeqvilibrium



tax = $ t per unit

Output sold after tax = าoC.ee units
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