Econ 301 - Problem Set 6

Question 5

5. MC curve hits the price line at two output levels. Which is the profit-maximizing output?
Why?

MC

a: a q

Figure 1: MC curve intersects price line at ¢j and ¢3)

p= MR(q)
MR(q") = MC(q")
p=MC(q")

m(q) = R(q) — C(q)
m'(q) = MR(q) — MC(q)
m'(q) =p— MC(q)
m"(q) = —MC’(q)

At ¢f, the slope of M C' is negative, so 7’(q}) > 0 and ¢7 is a profit minimizer.
At g3, the slope of M C' is positive, so 7”(g5) < 0 and ¢; is a profit maximizer.

Question 6
C(q) =100 4 10¢g — ¢* — 3¢°

(a) What is the firm’s marginal cost function? What is its profit-maximizing condition if the
market price is p? What is its supply curve?

MCza—Cle—Qq—qZ
dq

Profit-maximizing condition:



MR = MC
p=10-2¢—¢*
P +2¢+(p—10)=0

—24 /24— 4(p — 10)
q= 5

-2+ /4(1 — (p — 10))
2

 —2x2/T—p+10
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q:

q

g=—-1++/11—-0p

=24 2q
242(=1+/11—p) and 2+2(—1—+/11 —p)
2-2+2y/11—p and 2-2-2y/11—p
2/11—p and —2/11 —p
Assume p < 11
(=14 /11 =p) >0 and 7"(—1—/11—p) <0

¢ =—-1—+/11 —p (negative, so firm will not produce)
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(b) C(q) =100+ 20q — ¢*> — %q3

What is the firm’s profit-maximizing condition if the market price is p?
MR = MC

0
p= 2 20— ¢
dq

¢ +2q+(p—20)=0

—24 /24— 4(p — 20)

q:

2
—2+ /4(1 - (p — 20))
7= 2
- —242 12—(p—20)

qg=-—-1+£+21—-p

G =-1+21—p or ¢ =-1—+/21—p?

= —(-2-2q)
=2+ 2¢q
G 2421421 —p)=2-242/21—p=2/21—p
G242(-1—/21—p)=2-2-2/21 —p=—-221—p
Assume p < 21

7 (¢f) >0 and 7"(¢;) <O

¢ =q¢;=—-1—+/21 —p (negative, so firm will not produce)
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Question 7

What is the effect of an ad valorem tax of v (the share of the price that goes to the government)
on a competitive firm’s profit-maximizing output, given the market price is unaffected?

m(q,v) = (1 —v)pg — C(q)

on
Fq—(l—v)p—MC(Q)—o
p_MO(C]):O
1—v
0 MC(q")\
%(p— 1-w >_0
OMC Oq* . B
Tqav(l—v)—MC((ﬂ( 1)=0
oMCoq ., MC(g)
ag v LY T e 0
oMCoq* .~ By N2
3 811(1 v) MC(@)(1—-v)"=0
Rearranging:
0" _ __MC(q)
v 21 —v)

Question 8

min 1K +wl+F st q= KY3Y3
[ is unavoidable in the short run but avoidable in the long run.

(a) Derive the cost functions for the short run and for the long run.

Short run:
L=rK+wL+F—\q— KY/3LY3)

—w

. Lp1/37-2/3 _ _
[L]: w+A3K/°L =0 = /\_%Kl/3L*2/3

T

. 177-—2/371/3 _ _
[K]: r+AK?2PLB -0 = A_%K_Z/ng/g

N q=K"3LY
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w r

%K1/3L—2/3 - %K—2/3L1/3

wK—1/3L2/3 _ TKI/SL_1/3

wK V3L = rKY3

w

¢ = <1K2> w

w r
K'=—¢ = K= <E>1/2q3/2

r r
I (E)”Q s (1)1/2
w \T w
P () P,
Cs(q) =

Long run:
F can be avoided if ¢ = 0, so

(b) Short run:

m;mxw(q) = m?X[PC]—CS(Q)]

[ ( w\ 1/2 r\1/2 3/2
max (pq— |7 <—> +w (—> q’c —
q T w

max pq — 2(rw)?¢? — F
q
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if g > 0,

ifg=0

if g >0,

ifg=0

d



W/(Q) =p—- 3(Tw)1/2q1/2 =0

p= 3(rw)1/2q1/2 N q1/2 _ (3( p >

rw)l/2
2
q* — L
(3(rw)1/2)

(8 A SV

0, otherwise.

Long run:

G () () e

0, otherwise.

If not:



