Econ 302
Suggested answers for tutorial 2

1. (a) The fixed cost is F' = 32 and the variable cost is ¢, [y;] = 10y; + 2y?. Therefore, we get
e average fixed cost: AFC [y;] = F/y; = AFC [y;] = 32/y;
e average variable cost: AVC [y;] = ¢, [yi] Jyi = AVC [y;] = 10 + 2y;
e average total cost: ATC [y;] = c|yi] Jy: = ATC [y;] = 32/y; + 10 + 2y,
e marginal cost: MC [y;] = Oc[yi] /Oy; = MC [y;] = 10 + 4y;

(b) Since the marginal cost is always greater than the average variable cost (by looking at the
graph we can confirm that) the entire marginal cost is the inverse supply of the farmer. That
is, the farmer will be producing according to

MCly) =p=10+4y; = p=>y; = 0.25p — 2.5 = S; [p] = 0.25p — 2.5
The total supply is
S [p] = 1,000S8; [p] = S [p] = 1,000 (0.25p — 2.5) = S [p] = 250p — 2, 500.
(¢) The equilibrium price is the one that equates quantity demanded to quantity supplied, i.e.,
S [p] = D [p] = 250p — 2,500 = 9,500 — 50p = 300p = 12,000 = p* = $40.
Each farmer will be selling (according to the individual supplies found in part b)
Si[p] =0.25p —2.5 =y, =0.25(40) — 2.5 =y’ = 7.5

Finally, the profits are
T = py: — (32 + 10y; + 22) = TI; = 40 (7.5) — (32 +10(7.5) + 2 (7.5)2) = II} = 80.5

(d)

ATCLR,Z‘ = yf — 8y, + 42
MCrr = 3y? — 16y; +42
ATCLR = MCLR:>~~~yi:40ryi:0

When y; = 0 MCppr is downward sloping so it cannot be optimal. Therefore, the optimal
y; = 4, at which
PLR = ATCLR = $26.

Given that the market price in the long-run is prr = $26, we can identify:
e how much the quantity demanded will be. That is,

D [p] = 9,500 — 50 (26) = Y = 8,200



Therefore, since a single firm produces 4 units while the market wants 8200, the number of firms

in the industry will have to be

2
n = 78400 = n = 2,050.

2. (a) We get

e variable cost: AVC [yl = ¢ [y]/y = 10+4y = ¢, [y] /y = (10+4y)y = ¢, (y;) = ¢ [y] =
10y + 4y

e marginal cost: MC [y;] = ¢, [y] /0y = MC [y] = 10 + 8y

However, to get the rest of the costs we need to find the fixed cost. To do so, note that
according to this example the firm is making IT = 14 when the price is p = 42. Given the
MC of the firm we can get the firm’s supply function, i.e.,

MC=p=104+8y=p=y=0.125p — 1.25
and given the price we get
y=0.125p —1.25 = y = 0.125 (42) — 1.25 = y = 4
Finally,

I = py—clyl=M=py—c, [yl - F=M=py— (10y+4y*) — F =

14 = 42(4)— (10(4) +4(4)2) —F = F =850
Now we can get
e total cost: c[y] = ¢, [y] + F = c[y] = 10y + 4y*> + 50
e average total cost: ATC [y] =c[y] /y = ATC [y] =10+ 4y + 50/y

(b) Let the market price be $82. How much will the firm produce? Determine the associated
profit and producer surplus. Show your results in the graph you constructed for part (a).
Given the supply found in part (a), when p = $82 we get

y=0.125p — 1.25 = y = 0.125 (82) — 1.25 = y = 9.

Therefore, we get
I = 82(9) — (10 (9) +4(9)° + 50) — $274,

and
PS=I1+F =11 =274+ 50 = $324

3. For type 1 firms we get



MC [y1] = Ocly1] /0y1 = MC [y1] =5+ w1

Since this MC' is always greater than the AV C it will be the entire M C' identifying the inverse
supply of a type 1 firm. That is,

MClypl=p=5+yp=p=yp=p->5
Since there are 150 firms of type 1, the total supply of all type 1 firms will be
S1 Total = 150 (p — 5) = Y1 = 150p — 750
For type 2 firms we get

MC [ys] = Ocy2] /Oy2 = MC [y2] = 1 + 1.5y2

Since this MC is always greater than the AV C it will be the entire M C identifying the inverse
supply of a type 2 firm. That is,

MClys] =p=1+15y2 =p=y2 = (2/3)p — (2/3)
Since there 350 firms of type 2, the total supply of all type 2 firms will be
So.1otal = 360 ((2/3) p — (2/3)) = Yo = 240p — 240

Given these individual supplies, the market supply when both firms are in the market (i.e.,
p > $5) is

S (p) = S1.10tal [Pl + S2.10tar [p] = S [p] = (150p — 750) + (240p — 240) = S [p] = 390p — 990

However, one can verify that for any price p € (1,5) only firms of the second type are in the
market. That is over that range the market supply is the supply of firm 2, i.e.,

S [p] = S2,70tai [p] = 240p — 240

In summary
390p — 990, ifp>5

Spl =< 240p—240, f1<p<5

0, otherwise



