Econ 302
Suggested answers for tutorial 1

1. (a) For the given cost function identify the variable and the fixed cost, as wells as the AV C(y),
AFC(y), ATC(y), MC(y).
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(b) The shut-down price is given by the minimum value of the average variable cost (i.e., AVCuyinimunm)-

To find the minimum there are two ways: first, straight minimization of the AV C function;
second, by setting the AV C equal to MC.

AVC minimization:
min {AVC (y) = 10 + 0.5y}
y
The FOC is

AV C (y)
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oy =0= ay (10+0.5y) =0=0.5=0 (impossible for any value of y)

Since % (10 + 0.5y) = 0.5 > 0 and we are looking for minimization, y has to take its lowest possible
value, i.e., in order to minimize AV C' it must be y = 0. When y = 0 we get
AVCyinimum = AVC (0) = 10.
AVC equal to MC:
MC (y)=AVC(y) = 10+y=104+05y=05y=0=y =0

When y = 0 we get
AVCuyinivum = AVC (0) = 10.

Therefore, the shut-down price is $10



(c) The break-even price is given by the minimum value of the average total cost (i.e., ATCnrrnrmunm)-
To find the minimum there are two ways: first, straight minimization of the AT'C' function;
second, by setting the AT'C equal to MC.

ATC minimization:

min {ATC (y) = % + 10+ O.5y}
y
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ATCyinivmum = ATC (40) = o T10+05 (40) = 50

ATC equal to MC:
800 800
MC (y) = ATC (y) = 10 +y = 7+10+0.5y:»0.5y: 7;\1,:40

When y = 40 we get

ATCyinivum = ATC (40) = % + 10 4 0.5 (40) = 50

Therefore, the break-even price is $50

(d) The supply is the part of MC that lies above the AVCminimum. In this case we have
MC —AVC =104y — (10 + 0.5y) = 0.5y > 0 for all y > 0. Therefore, the entire MC is the
supply of the firm. Specifically, we have

MC(y)=p=10+y=p=y=p—10
Therefore, the supply of the firm is y = p — 10, provided that p > $10.
(e) For p = $60, the firm will supply (using the supply function we found in part b)
y=p—10=y=60—-10=y = 50.
Therefore, the profit is
I=py—cly) =
IT = py — (800 + 10y + 0.5y%) =
I = 60 (50) — (800 +10(50) + 0.5 (50)2) -
IT = $450.
Consequently, the producer surplus is

PS=11+F =
PS = 450 + 800 = $1, 250



(f) For p = $40, the firm will supply (using the supply function we found in part b)
y=p—10=y=40-10=y = 30.

Therefore, the profit is

II=py—cy) =

IT = py — (800 + 10y + 0.5y%) =
I = 40 (30) — (800 +10(30) + 0.5 (30)2) =
IT = —350.

Consequently, the producer surplus is

PS=11+F =

PS = —350 + 800 = 450

2.(a) Consider a competitive firm with a cost function given by ¢ [y] = 50 + 30y — 18y? + 3y3.
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ATC (y) = AFC (y) + AVC (y) = ATC(y) = % + 30 — 18y + 3y?
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(b) The shut-down price is given by the minimum value of the average variable cost (i.e., AVCrrrnrmunm)-
To find the minimum there are two ways: first, straight minimization of the AV C function;
second, by setting the AV C' equal to MC.

AVC minimization:
min { AVC (y) = 30 — 18y + 3y*}
y
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When y = 3 we get
AVCMINUVIUM = AVC [3] = AVCMINIMUM =30—-18 (3) —|—3(3)2 = $3.



AVC equal to MC:
MC (y) = AVC (y) = 99> =36y +30=30— 18y + 3> = 6> =18y = ... => y =3

When y = 3 we get
AVCyinivum = AVC 3] = ... = 83,

Therefore, the shut-down price is $3.

(¢) The supply is the part of MC that lies above the AVCminimum. Specifically, we have

1
MC(y)=p=9y° =36y +30=p= .. = y=2Vp+6+2

Therefore, the supply of the firm is y = %\/p + 6 + 2, provided that p > $3.



