Question 0:
Consider the function f defined for all (x,y) such that

flyia) =12 —x+ayx—1) —1y° +a?y?,
where a is a constant.

a. Provethat (x*,y") = (1 — a® a?) is a stationary point of f (x,y; a).

b. State the condition under which the above stationary point is a global maximum.
c. GiventhatG(a) = f (x*,y*; a), show the derivative of G with respect to a.

d

af (x.y; . x %
. Calculate f(;y D and evaluate its value where (x*,y") = (1 —a? a?). Compare

answer with the answer obtained in b. Are they the same?
e. Determine the domain of (x,y) in the xy-plan where f is convex.

= KA ‘f'“"j =0
%
W-a v b <0 @

if = alx-1 ~‘21 81 19\,7’19 =0
% ax -a —yty M‘-a =0 —@
® -
3=
y z o
""ﬁ in 3
X -l rawt) =9
x-1te’ =0
X = 1-0®
L1-a? %)
4 o= bix gy g
Fyx  hyg o 2d2a"
M) = 1 >0

H] =(0)-@>) - -a* ¢o0
His m,a.»Hvo debivite

£ is | concare ot (1-0%,0%) 3local Maximizew

A f co Ux,03 : Tis gobal maximum
C18%,0%) i bl sdufion

C. Wo md  te yrf' ”‘Ill) 0
0 a s thn\MWZA—MJ-‘»bw.ZJ‘M
towill bt conver
*otw =0
SLBL) X0
-1 a4y =0

- -1
ek

your

26 = ¢tx-1) +29a
3= pen vy
%

% = 1-a07 2 (.%¢

- 0.7¢

L, .a? NER) z)" -
o ca-a =1 *) a 0
sl - =0

5
aLzea’-1) =0

l—) LW?—‘I

= 0
% = "31 = zant <20t a =5l =097 (o 10:76,0.34)
o'
H = BX.“ Gy;’ G:" 1 s l\," 'y
ny G"ﬁ 63»\. w 0 X\ 0
bux 6 oy 6 pg, al 307 20* T
IH;' = l >0

[Hal = —a* 29

|Hsl= (%a‘q}é‘)-ﬁ%‘;-;,() = -tb L

Ris "‘1‘*‘"‘ dobivite

Flis concave of (O 1076)0.5%) 3 gl musimizay
At Co Ux,ug : Fis grbal maximum Some o (B)
Lo 09¢,0.34) s gobal sdution



Question 2: Suppose that there are three groups of people who take Sky train to commute in
Bangkok. The first group is students (s), the second group is senior citizens (old), and the third
group is working-aged people. The demand for each group is given by the following equations:

Demand of students: P, = 8 — G) Qs
Demand of senior citizens: Pyq = 16 — 2Quq
Demand of working-aged people: B, = 20 — Q,,

The Sky train operator has a constant marginal cost at MC = $4, and total cost at TC = 4Q + 10.
Consider the following problems.

a) Determine the profit-maximizing level of output/price under third-degree price discrimination.
Calculate the level of maximized profit.
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b) Confirm your result in (a) with the second-order derivative test.

Soc. H = TIN T[:ru[ 4 T se
Tolds— Toldold— Toldw
'st wad d 7rw

tt = | 0 0
0 -4 0
0 0 -2
(Hi| = =1 <o ”
Hyl = | =9 0 = 4 >0
Q -4

So His negafive definik . Hene ; Bp ¢ 4Qdd = 3 qQued P86 ,Pold =0, PycD
that & moximize  profit



c) Calculate (i) consumer surplus for each of the three groups of consumers, and (ii) producer

surplus.
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d) Calculate the optimal level of total output if the Sky train operator can practice the first-degree
price discrimination for each group of the consumers in the market.




Question 4:

Suppose that the output Q of a firm depends on two inputs of the quantities Kand L. The output

level is determined by the production function
Q = 36K + 16L — 3K? — 2KL — I?

a. Isthe firm’s production function strictly concave? Explain.
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b. Determine tllwe optimal input (K*, L*) tf;at maximizes lthe output level.
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c. Write down the firm’s profit function when the price of Q is P and the per-unit factor
prices of Kand L are r and w, respectively, where both r and ware positive numbers. Find

the levels of K*and L* that maximize the firm’s profits.
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. Verify that the second-order sufficient conditions for maximum profits are satisfied

e. Determine the effect of an increase in r on the firm’s use of each input. (i.e. determine

K™ aL*
or and or ):
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