
a) Q = A [k" + Lh]
⇒ A [#1" + lt4"]

= At" [ k"+ Lh]
= t" (a)

Decreasingreturn toscqll i QflkN ะ A[ 1ำ • LB]
wheh 2+ p < 1

theh ntns 1
na ±

# ocn< ±

b)

MPK i ว Q = nAkh-1

2K

JMPK = nln-1) Ak " -2 ( 0 Kincreqsls , MPK fqlls
0K -

duetolawofdiminishingreturns
from a) 0 < nc 1

n-1C 2-1
2

MPL i JQ = hALทำ

0L

วMPL ะ nln -1) AL"2 G 0 L incrl9515 , MPL fqlls
0L dueto lqwofdiminishingreturns



0) MRTS = - FL = - n AL
""

= -µ|
ทำ #

Fk nAkm

d) dMRTS =
-ln-1) L

"2

dL kn
-า

when L increqses by า unit , MRTS decreases by ln-11L
""

units
kn-1

e) S .อ . อ .

H ะ | Fkk FkL| ะ [hlh-1)Ak
"2

0

FLK fhL 0 n 1h-1) A L
"2 |

µ 1 = hln - 1) Ak
" (๐

IH21 ะ ทำท-ท้ก้ k" บ้า -2 > ๐

alternatesign
negqtivedefinitffortk.ltL
Qis globqlly concqvl

f) JQ = วQ
.
2K + 2 Q - 2L

วt ว k วt วL วt

= 1nA k
"" Ilt+2) + 1hAM ) (et )

+ +

whent increasesittl increqfls ; Qincreqse
อ 71 astincreqsing , etisatsoincreqsing ะ Qincreqse

Toandude
, นheht risesi Qalsorises

g) t= 0 ; K =

{ 10
'
| +2101+J ะ]

L = อํ+ ] ะ 4

Q ะ A [k" + Lh] = A [ ]" + 4h]

JQ = nAj
""
( อ+2) t nA 4

""
(ยำ

วt E-0
ะ กA 1 2. ]^7 + หี๊1)

dQ

¢f
. ผู้ ะ h A 1 2. ]

""
t 4
""
1. 1

g
ะ dQ

Al]" +9"1
¢t

= n 1 2. ]ทำ + ว่า -1) #
3
"
+ 4

ท

whichis positive



9) Q ะ
k
"
. LP ะ k

"ง [13

dtp = } +2]
ะ 1 ⇒ Clnstant rfturh k* = ib บึ = k

"2

to Scqlc # #413
i

yw2

k = 1K
"

|213 ะ 1# n )
"2

b) 1T = TR - TC 4พา
= อู้อ

. Q -w L - rk 14h )413 ywa

= lk"3 [" )"I _ wl - rk K = K" = า

1T ะ k
""หื้ _ wl- rk # 4

"พ๋P 4413 v41] 8wr . 4ย2

213
K ะ 1 E-- 1 #

c) F.0 . C. 16 w4
"
r
413 32 w

3
r

*
ว1T = µร้

""หื้ - r = 0 k ะ 1 # labordemandfunction
2K 64 พ 2 r 2

k
"

ะ

µฑํ๋"
capitaldemandfunction

K& = [13

14t)413

วู[- Ik
""i
"2

- w ะ 0 Qlk ,
L* 1 ะ 1kำ

"
M
"

L
"

=

☒พู+[ = า า
4 w213 v213

°

y51]พ้ r213

บึ = K
"2

= 1 #
4W2

4813 w
813
r
41}



d) i.- า

ง2 wsr

=

#
พังก้าวบึ

วw
= คึ๋ wtp

-1

when unitpriceotlqbor increqsesby 1 unitidemqnd forlabordecreqsesby { พั
4 r
" units

วุนู๋ะ # wn
when Unitprice otcapitql increases by 1 unit , demandtorlabordecreqseby µพ้

3ขั้ units

e) ง .อ . อ

H = ftkk 1Tkc| ะ -

%
หั๋"i" µภื๋[

"

Rk ITLL |µ<""หื๊ -หื๋["ะ |
1 H11 = -

§ หิ๋14L"2 <๐

1# Hi
""i"| 1-หื๋i""| -Hi

""
i
"

[ 70

aHernatesign ⇒ negqtivedefinitefortk.ve
I is globqllyconcave

1ME) fromf.อ .อ. IS trye global max solytioh



a. What type of the return to scale technology does the production function 
exhibit?  

From now on, assume that c = ¼ . Consider the following problems. 

b. Construct the profit function of the monopolist. (Hint: your profit function 
should be expressed in terms of K and L.) 

c. The firm wants to maximize profit and seek for combination of the two factor 
inputs . Derive the demand for factor inputs, capital and labor. 

d. How does the demand for labor vary with respect to w and r? Show your result 
by using partial derivative. 

e. Confirm your answer with the second-order condition. 

 

Q3. In a duopoly market, suppose that firms 1 and 2 face market demand, ݌� ൌ
�ͳͲͲ� െ�ሺݍଵ �൅ ଶሻ. Firm costs are ܿଵݍ� �ൌ �ͳͲݍଵ and ܿଶ �ൌ �   .ଶଶݍ

(a)  Calculate market price under the Cournot environment. How much is 
the profit that each firm yields in the equilibrium? 

(b) Calculate the market price under the joint production decision, i.e. 
collusive equilibrium. How much is the profit that each firm yields in the 
equilibrium? 

(c)  Do you think that the collusive equilibrium will sustain? What would be 
the profit of firm 1 if firm 1 chooses to deviate from the collusive allocation? 

 

Q4. Consider a simple two-market model where demand and supply for each 
PDUNHW�LV�JLYHQ�EHORZ���1RWDWLRQDOO\��OHW·V�QDPH�WKH�WZR�PDUNHWV�DV�$�DQG�%��
respectively.) 

 

Market A: 

Demand: ݌஺ ൌ ͳͲ െ ʹܳ஺ 

Supply:   ݌஺ ൌ ͳ ൅ ܳ஺ 
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Market B: 

Demand: ݌஻ ൌ ʹͲ െ ܳ஻ 

Supply:   ݌஻ ൌ ʹ ൅ ʹܳ஻ 

a. Derive the market equilibrium 
b. Suppose the government imposes unit tax on both markets at the rate of 

 .஻ݐ ஺ andݐ ஻. Solve for the after-tax equilibrium as the function ofݐ ஺andݐ
c. How much revenue can the government collect from the taxation? 
d. Determine the level of ݐ஺ and ݐ஻ WKDW�PD[LPL]HV�JRYHUQPHQW·V�UHYHQXH��� 

 

Q5. (Monopolist and the Optimal advertising) 

Consider a linear demand equation faced by a monopolist.  

ܳ ൌ ʹͲͲͲ ൅ Ͷξܣ െ ʹͲܲ, 

where A is the dollar amount of the expenditure on advertisement,  P is the unit 
price, and Q is the amount of quantity demanded by consumers. Both ߠ and ߚ are 
strictly positive.  

The demand equation is an extended version of the traditional one. The 
proposed function captures an idea that advertising can boost the total demand in 
the market as potential customers get more information about the product. 

Suppose that the monopolist cost function is given by ܥሺܳǡ ሻܣ ൌ ܿሺܳሻ ൅  ܣ
where ܿሺܳሻ ൌ ʹܳ ൅ ͳͲͲͲ  

Consider the following problem. 

a) Construct the profit function.  
b) Determine the optimal pricing (P*) and optimal advertisement  (A*) that 

maximize the profit of the monopolist. 
c) Confirm the result with the second-order differential test, i.e. hessian-matrix 

method. 
 

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