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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? 
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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?  

  

  

========================= 



Question1

Ans Endogenousvariablesincludead d andPx
Exogenousvariable includes Py

Ans Px 8 ad t cry b 0 c 0 Md
b
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d

Equilibrium ad as
Px20 stogyPX
bPx207 8 CPyPxId
bPx zob Sdtday dex
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de
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C

i Forgoodx toexistin the market c mustnotbeequalor lowerthan zero

Ans Equilibrium ad as
Px20 stogyPX
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bextdex 8dtdcPytzob
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Ans sat
spy Ed
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Question2

Ans P 104kPatKayay
09 10 kyPxtKzy P

Marketdemand 10 ai II69 10 10tknextkzy p
100470KPxtIOKzYTOP

producera P 5tkzWtd
OF 5 K3WtP

If k whenpriceofgood x risesby 1
adj 10tknextkay P quantitydemandofgood x risesbyK units

producer2 P 204Kat1202
of 20 kyttp

i since k ispositivetheproductx is substitute

69 10 knextkay p

Ans adj not kPxtKzY P
marketDemand Ohio ai

10 lot kPxtKzY P
100 10147 10Kay 10Pa

p not kPxtKzY
ad

10
1047 42 P p y not k PxtkzY

Ans as P 5tkzW 6 0 P JtKsw

as 0 PE JtKSW

02 P 20414T 0270 P 20TKAT

952 0 PE 20TKat



O t O O E PE 20 Kat
as P KotKat 12 20 Kat L P E JtKSW

as Oz P Jt ksW

Firstly producer2 has lowerreservationcostthanproducer1
Thus producer2 hashighercostadvantagesamongtwoproducers

Ans

ad
10 10
Jk
Px key P P not k PatKay

P 7 lot k PatKay

0 0 O EP E 20TKat
as p 20 47 12 LOTKA P E LSTKSW

Ostda P C5tkzw

i For themarkettoceaseincludingonlysinglefirmactivein the
business thepricehastobemorethan 20TKat or lessthanand
equal to C5tkzW

Ans

ad 1049kextraP 151911,14 ad 408
10 P 40

P 7 40

Osp s 20TKat
2

25 PE35a p hot_ktixz zakat es istkaw 84É Iasta p estksw

consumerswouldacceptatmost 40
Reservationprice

Producerswouldacceptatleast 35
Reservationprice

Thereforethereismarketequilibrium



7Casewithonlyoneproducer producers

400 10P p 25
2

8002010 p 25

825 2110

p 3929

CaseI hasno equilibriumsinceprice pre is39.29 whichis
morethan35

2Casewithtwoproducers marketequilibrium

400107 31095
2 Thensubinadequation

800208 38 95 at 400 10P
895 239 At 400 10138.977

p 895
23

P 38.97

10.9units

case 1 case 2
p p p

39.29

i
E

y is
i

t t t t td a
É

t t t t t t t logQ
7.1 10.9 18

i Aspricedecreases demandcurveflattenedout



Ans Subsidy ps s pd

admarket 400nopd pd too a
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3
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3

Eglad as 400,00 20 80
3

1,20034 200 800

1200800 230

17.39 6
subintoPdequation

pd 400 17.39 38.26
10

ps Pd 5
38.26 5

43.26

Aftersubsidy A 17.39units

pd 38.26

ps 43.26



subsidy 5subsidyperunit x unitoutputsold

5 17.39

86.95

Before
subsidy

After
subsidy

a 70.9
65

17.39

pd 38.91 0.65 38.26

ps 38.91 44 43.26

summary

Consumersreceive 38.91 38.267 17.39 71.30

Producersreceive 43.26 38.26 17.39 75.65 0 86.95

Qs P

51kW
43.26 35 8.26

OF P 20 Kat 43.262
25 9.13

Producer receives 43.26 38.917 8.26 35.93
Producer2 receives 43.28 38.913 9.13 39.72

consumers 11.30 86.95 100 I 13

benefitreceived producer 35.9386.95 100 I 41.321
Y

producer2 39.7286.95 100 I 45.681



Question3

Ans y u r

2s Y Ct It G

Y 0.3yd Kirt0.54 KartGo
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m r

ME Ld

Ms Md

Mo KYKar
r
KATY
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Equilibrium y 1.5Tt560 5 KIM Kitz

y 1.5T 560 5194 10
5124410Y 1.5T 560 5kK34 519Mo 5kzkzy 15kzMo

Ky
y 1.57 560 54434 5440 54434 5kzMo

Ky
y 5kg344542kV 1.57 5 Got51440 t 5km0Ky Ky
Y 5443 5443 1.57 560 51440 t skaMoKy



y
1.57 560 51440 t 5kzMo

1 5443 5443

y a

t.TT
4t560k4tJkyMot5kzMok4K4t5KyK3t5kzkz

44

y 1.5714 56014 54MoT5KzMo

K katskykstskz.kz

y 1.571445601445kMoT5KzMo

K4t5KyK3t5kzkz

Ans
y 1.5714 56014 54Mot5KzMo

Ago

kstsk

sy 514
Katskykatskakz

i No it is notmoreeffectivebecause if KandKzisgettinglarger

y orGDP willfall
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pdalftax 40537 8 35t

sub1 intosupplyfunctionbeforetax tofindPsaftertax

psalftax 4 2 E
4 20526
8 Et

Ans Taxburden pd ft psalftax 8 tft 8 Est 16th
producer 25 100 401

consumer 35 100 605

i Consumeris payingmoreforthetaxundertheequilibrium

Ans Tax at perunit

outputsoldaftertax 105t units

Taxrevenue t perunit x unitoutputsold

txt
alot t2
5

Ans pd a bad 143yd

y
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Cia
ps Ctdas 4 295 2 Ltd
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