Ch. 6

C1. a. SMC = dSTC/ dQ = 240 – 8Q + Q2

AVC = 240 – 4Q + (1/3)Q2

SAC = 1,000/Q + 240 – 4Q + (1/3)Q2

b. dSMC/ Q = –8 + 2Q = 0

Q = 4

C4. a. LMC = dLTC/dQ = 180 – 6Q + .06Q2

LAC = LTC/Q = 180 – 3Q + .02Q2

b. To test for an extremum of LAC set dLAC/dQ = 0:

dLAC/dQ = –3 + .04Q = 0; Q = 3/.04 = 75, and d2LAC/dQ2 = .04 Thus, there is a minimum

of LAC at Q = 75.

c. It suggests that there are variable returns to scale, since LAC first decreases but then

increases.
C5. a. The foreign plant is cheaper by $1.50 per screen.

Home plant: SAC = STC/Q = 5,000/Q + 10 + .02Q

SAC = 5,000/400 + 10 + .02(400) = $30.50

Foreign plant: SACF = STCF/Q = 6,400/Q + 9 + .01Q

SACF = 6,400/400 + 9 + .01(400) = $29.00

b. To minimize average cost, in each case the derivative of the SAC function must equal zero.

Home plant: dSAC/dQ = –5,000Q–2 + .02 = 0; Q2 = 5,000/.02;

Q = 500.

SAC = 5,000/500 + 10 + .02(500) = $30.00.

Foreign plant: dSACF/dQ = –6,400Q–2 + .01 = 0; Q2 = 6,400/.01;

Q = 800.

SACF = 6,400/800 + 9 + .01(800) = $25.00.

c. The answer depends on the company’s plans regarding future output. Presently, with the

$1,800 of allocated fixed costs removed, the average cost in the home plant for 400 units

per day would be:

SAC = 3,200/400 + 10 + .02(400) = $26.

The above is cheaper than the foreign plant at Q = 400 and would seem to be the best

choice. However, for the home plant revised minimum average cost can be obtained as

follows:

dSAC/dQ = –3,200Q–2 + 02 = 0; Q2 = 3,200/.02; Q = 400.

Since the average cost minimum occurs at Q = 400, we know already that it will be $26. If

output is increased above 400 units per day, SAC will rise in the home plant. In the foreign

plant, SAC falls until output reaches 800 units per day. Thus, foreign production could be

cheaper at higher outputs. For example, if Q = 600, at home SAC = 5.33 + 10 + 12 = 27.33;

but in the foreign plant, SACF = 10.67 + 9 + 6 = 25.67. An astute student may try to find

where SAC = SACF by setting the revised home SAC equal to the foreign one. This will

solve at Q = 518.

C6. This problem asks about a total cost function with the following equation.

STC = 400 + 6Q + 0.01Q2

a. Given that the STC function is a quadratic, SMC will be a linearly increasing function

of Q. With marginal cost always increasing, the STC function will, from its intercept at

Q = 400, rise with ever increasing slope.

b. No, as mentioned above, SMC will be an upward-sloping straight line, not a curve. Its

equation is SMC = 6 + 0.02Q. Its minimum value will just be the intercept value of

SMC = 6, but this is not an extremum of the SMC function.

c. Since AVC = 6 + 0.01Q, it is just another upward-sloping straight line. Consistent with

the average-marginal relationship, it lies below the SMC.

d. SAC will have a minimum point. This occurs because of the addition of the falling (rectangular

hyperbola) AFC curve to that of AVC. That is,

SAC = 400/ Q + 6 + 0.01Q

and, therefore, dSAC/ dQ = 400/ Q2 + 0.01. This yields Q2 = 40,000, and the positive root is

Q = 200. Therefore, the minimum value of SAC is SAC = 400/200 + 6 + 2 = 10.
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10. a. To max profit, MR – MC = 0. With the fixed government price, MR = 80 drachmas. Thus,

80 – 20 – .0002Q = 0; 60 = .0002Q; Q = 300,000 cans per month.

b. TR = 80(300,000) = 24,000,000 drachmas.

STC = 8,000,000 + 6,000,000 + 9,000,000 = 23,000,000 drachmas.

Profit = 24,000,000 – 23,000,000 = 1,000,000 drachmas.

11. a. To max profit, MR – MC = 0.

340 – 5Q – 40 + l0Q – Q2 = 0

–Q2 + 5Q + 300 = 0;(–Q + 20)(Q + 15) = 0

Q = 20

P = 340 – 2.5(20) = 290

b. TR = 20(290) = 5,800

STC = 3,000 + 800 – 2,000 + 2,666.67 = 4,466.67

Profit = 5,800 – 4,466.67 = 1,333.33

12. a. Qb = TFC/(P – AVC); Qb = 1960/2.80 = 700

b. Q = (profit + TFC)/(P – AVC); Q = 12,000 + 1,960/2.80 = 4,986
13. Setting MR = SMC one obtains 370 – 2Q = 10 + 2Q, so 4Q = 360 and Q = 90.

From the AR equation, AR = P = 370 – 90 = $280.

Profit = TR – STC = $280(90) – 10,500 – 10Q – Q2 = $25,200 – 19,500 = $5,700.
C1. a. MR = dTR/ dQ = 21 – 2Q = 0

2Q = 21

Q = 10.5

(d2TR/ dQ2 = –2 < 0, so TR is maximized at Q = 10.5.)
b. T( = TR – TC = 21Q – Q2 – (1/3)Q3 + 3Q2 – 9Q – 6

dT(/ dQ = 21 – 2Q – Q2 + 6Q – 9 = 0

–Q2 + 4Q + 12 = 0

Q2 – 4Q – 12 = 0

(Q – 6)(Q + 2) = 0

Q – 6 = 0 Q + 2 = 0

Q = 6 Q = –2

(d2T(/ dQ2 = –2Q + 4. At Q = 6, d2T_ = –8, so T_ is maximized at Q = 6.)
c. Total profit = – (1/3)Q3 + 2Q2 + 12Q – 6

= – (1/3)(6)3 + 2(6)2 + 12(6) – 6

= – (1/3)(216) + 2(36) + 72 – 6

= – 72 + 72 + 66

= $66.

C2. T( = TR – TC = 50Q – Q2 – 100 + 4Q – 2Q2

d2T(/ dQ = 50 – 2Q + 4 – 4Q= 0

– 6Q = –54

Q = –59

(d2T( / dQ2 = – 6<0, so T_ is maximized at Q = 9.)
T( = –3Q2 + 54Q – 100

= – 3(9)2 + 54(9) – 100

= – 3(81) + 486 – 100

= – 243 + 386

= $143.

C3. a. Q = 220 – P

– P = Q – 220

P= –Q + 220

TR = (–Q + 220)Q = – Q2 + 220Q

b. T(= – Q2 + 220Q – 1,000 – 80Q + 3Q2 – (1/3)Q3

= –1,000 + 140Q + 2Q2 – (1/3)Q3

dT(/ dQ = 140 + 4Q – Q2 = 0

(Q + 10)(–Q + 14) = 0

Q = –10 Q = 14

Not possible P = – Q + 220 = $206

c. T( = –1,000 + 140(14) + 2(14)2 – (1/3)(14)3

= –1,000 + 1,960 + 392 – 914.67

= $437.33

C4. a. AFC = 4850/25 = 194

b. SMC = 40 – 3Q + 0.12Q2; dSMC/dQ = –3 + 0.24Q = 0; Q = 12.5

c. AVC = 40 – l.5Q + 0.04Q2; dAVC/dQ = –1.5 + 0.08Q = 0; Q = 18.75

d. To max profit, MR – MC = 0. Since P = MR = 190, MR – MC = 190 – 40 + 3Q –

0.12Q2 = 0

–12Q2 + 3Q + 150 = 0; dividing by 0.12, –Q2 + 25Q + 1250 = 0;

(–Q + 50)(Q + 25) = 0; Q = 50

Profit = 190(50) – 4850 – 2000 + 3750 – 5000 = 1400.

C5. From the given demand curve, P = 1400 – 4Q and MR = 1400 – 8Q. From the given cost

function, SMC = 200 – 18Q + Q2

To max profit, MR – MC = 0; 1400 – 8Q – 200 + 18Q – Q2 = 0

–Q2 + l0Q + 1200 = 0; (–Q + 40)(Q + 30) = 0; Q = 40

P = 1400 – 4(40) = 1240

Profit = 1240(40) – 20,000 – 8,000 + 14,400 – 21,333.33 = 14,666.67.
C6. a. MR = 150 – 4Q.

b. iii. From the cost function, SMC = 30 – 6Q + Q2. Therefore, setting marginal profit equal

to zero:

M_ = MR – SMC = 150 – 4Q – 30 + 6Q – Q2 = 0

–Q2 + 2Q + 120 = 0; (–Q + 12)(Q + 10) = 0; Q = 12.

iii. P = 150 – 2Q = 150 – 24 = 126.

iii. _ = 126(12) – 500 – 30(12) + 3(144) – (1/3)(1,728) = 508.

C7. The demand function equation is Qc = 50 – 2Pc + 0.1F + 0.002I – 0.01K. The given

values for the independent variables other than Pc are:

F = 2,000

I = $90,000

K = 15,000

When these are substituted into the demand function, they yield

Qc = 50 – 2Pc + 200 + 180 = 280 – 2Pc.

Thus, Pc = 140 – 0.5Qc, and MR = 140 – Qc.

From the TVC function, SMC = 20 + 3Q. Setting this equal to MR yields 4Q = 120, and

Q = 30. By substitution, P = 140 – 15 = $125. Therefore, the total profit contribution will be

TΠ_c = $125(30) – 20(30) – 1.5(30)2
= $3,750 – 600 – 1,350 = $1,800
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3. At MR = MC,

60 = 204 – 6Q + .06Q2

.06Q2 – 6Q + 144 = 0

Multiply by 100: 6Q2 – 600Q + 1,440 = 0

Divide by 6: Q2 – 100Q + 2,400 = 0

(Q – 60)(Q – 40) = 0

Q – 60 = 0 or Q – 40 = 0

Q = 60 or Q = 40

At Q = 40, TΠ = (TR – TC) = 2,400 – 4,000 – 8,160

+ 4,800 – 1,280 = –$6,240.

At Q = 60. TΠ = (TR – TC) = 3,600 – 4,000 – 12,240

+ 10,800 – 4,320 = – $6,160. The firm should shut down.

4. Px = $260 = MR, since price is constant

MR = MC at profit-maximizing output

260 = 80 – 12Qx + .6Q x 2

.6Q x 2 – 12Qx – 180 = 0

(Qx + 10)(.6Qx – 18) = 0

Qx = –10, Not economically meaningful .6Qx = 18

Qx = 30 units per month

TΠ = TR – TC = $260(30) – 1,000 – 80(30) + 6(30)2 – .2(30)3
= 7,800 – 1,000 – 2,400 + 5,400 – 5,400 = $4,400
9. a. For the given demand curve, Q = 1200 – 10P, we have P = 120 – 0.1Q and, therefore,

MR = 120/.2 – 0.2Q. Setting MR = MC, one obtains

120 – 0.2Q = 18

Q = 102 = 510

b. P = 120 – 0.1(510) = $69. Since AVC = $18, total profit contribution from the concrete

will be (69 – 18) (510) = $26,010.

C1. The long-run equilibrium price will be where P = minimum LAC.

LAC = LTC/ Qx

 = 240 – 6Qx + .08 Q2x

We find minimum LAC where

DLAC/ Qx

 = –6 + .16Qx = 0

.16Qx = 6

Qx = 37.5 units

This problem can also be worked by setting LAC = LMC.

240 – 6Qx + .08Q2x = 240 – 12Qx + .24Q2x

.16Q2x – 6Qx = 0

Qx = 37.5 or Qx = 0 (not relevant)

LAC at Q = 37.5 = 240 – 6(37.5) + 08(37.5)2

= 240 – 225 + 112.5 = $127.50

Thus, long-run equilibrium price = $127.50.
C2. a. To max profit, MR – MC = 0.

180 – 90 + 9Q – Q2 = 0; (– Q + 15)(Q + 6) = 0;

Q = 15.

b. TR = 180(15) = 2700

STC = 700 + 90(15) – 4.5(225) + 3375/3 = 2162.50

Profit = 2700 – 2162.50 = 537.50.

C3. a. From the given demand curve, P = 80 –.04Q and

MR = 80 – .08Q

To max profit, MR – MC = 0;

80 – .08Q – 8 – .07Q = O

72 – 0.l5Q = 0; Q = 480, P = 80 – .04(480) = 60.80.

b. TR = 60.80(480) = 29,184

STC = 500 + 8(480) + .035(480)2 = 12,404

Profit = 29,184 – 12,404 = 16,780.
C4. TR = Px . Qx. To get TR in terms of Qx so that we can find MR, we solve the demand function

for Px.

Qx = 4,000 – 20 Px

–20Px = Qx – 4,000

Px = –.05Qx + 200.

TRx= (–.05Qx + 200)Qx = –.05Q2x + 200Qx

MRx = dTRx/d Qx = – .1Qx + 200.
Profits are maximized where MR = MC:

–.1Qx + 200 = 20

– .1Qx = – 180

Qx = 1,800 units per month

Px = –.05(1,800) + 200 = $110.
C5. a. From the solution to Problem C4,

MRx = –.1Qx + 200

Maximize profit where MRx = SMCx, or

–.1Qx + 200 = 176 – 5.86Qx + .06Q2x

.06Q2x – 5.76Qx – 24 = 0

Multiply by 100: 6Q2x – 576Qx – 2,400 = 0

Divide by 6: Q2x – 96Qx – 400 = 0

(Qx – 100)(Qx + 4) = 0

Qx = 100; Qx = –4, not economically meaningful

Px = –.05Qx + 200 = –5 + 200 = $195.

b. Total profit = TR – TC

TR = $195 _ 100 = $19,500

TC = 8,750 + 176(100) – 2.93(100)2 + .02(100)3
= 8,750 + 17,600 – 29,300 + 20,000 = $17,050

So, TR – TC = $19,500 – $17,050 = $2,450 profit.

C6. a. To maximize TR, MR = 100 – 2Q = 0. Q = 50. P = 100 – Q = $50.

b. To maximize profit, marginal profit must be zero. From the given demand and cost functions,

we have:

MΠ = (MR – MC) = 100 – 2Q – 180 + 26Q – Q2 = 0

–Q2 + 24Q – 80 = 0; (– Q + 20)(Q – 4) = 0; Q = 20 or Q = 4. The second derivative of

profit is d2T_/dQ2 = –2Q + 24. This will be negative, indicating a maximum, if Q = 20.

Since P = 100 – Q, the profit-maximizing price is $80.

c. At the total revenue maximum with Q = 50 and P = $50:

T_ = 50(50) – 250 – 180(50) + 13(50)2 – (l/3)(50)3

= 2,500 – 250 – 9,000 + 32,500 – 41,667 = $–15,917.

At the total profit maximum, with Q = 20 and P = $80:

T_ = 80(20) – 250 – 180(20) + 12(20)2 – (l/3)(20)3

= 1,600 – 250 – 3,600 + 5,200 – 2,667 = $283.

In this case, maximizing total revenue leads to a loss, while there is positive economic

profit at the profit maximum.

C7. a. In perfect competition, P = MR, and we can set the MC from the given STC function equal

to the market price of $330:

150 – 24Q + Q2 = 330

– Q2 + 24Q + 180 = 0

(– Q + 30)(Q + 6) = 0

Q = 30.

b. TΠ = (TR – STC)

= 330(30) – 5,000 – 4,500 – 150(30) + 12(30)2 – (l/3)(30)3

= 9,900 – 5,000 – 4,500 + 10,800 – 9,000 = $2,200.

c. ii. LAC = LTC/Q = 660 – 9Q + .05Q2

ii. To find minimum LAC, dLAC/dQ = 0 = –9 + .1Q; Q = 90.

P = LAC = 660 – 810 + 405 = $255. Since P = LAC, Π = 0.

C8. If Stanley’s cost is STC = 800 + 0.2Q + 0.0001Q2, his marginal cost will be

SMC = 0.2 + 0.0002Q.

a. When the Board restricts his price to $0.80, this will be MR, so for profit maximization we

have

0.2 + 0.0002Q = 0.80

Q = 0.6/0.0002 = 3000

Stanley’s profit will be $0.80(3000) – STC, or

T_ = 2,400 – 800 – 0.2(3000) – 0.0001(3000)2

= 2,400 – 800 – 600 – 900 = $100.

b. For the given demand curve Q = 5,000 – 2,500P, a price of $0.80 yields

Q = 5,000 – 2,000 = 3,000. Thus, Stanley will, in fact, be able to sell 3,000 drinks

at the $0.80 price.

c. If Stanley can set his own price and demand remains the same, then from the given demand

curve Q = 5,000 – 2,500P we can obtain P = 2 – 0.0004Q and MR = 2 – 0.0008Q.

Profit will be maximized where this MR equals SMC.

2 – 0.0008Q = 0.2 + 0.0002Q

Q = 1.8/0.001 = 1,800

Thus, P = 2 – 0.0004(1,800) = $1.28.

Profit is $1.28(1,800) – STC, or

TΠ = $2,304 – 800 – 0.2(1,800) – 0.0001(1,800)2

TΠ = $2,304 – 800 – 360 – 324 = $820.
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3. QK = 5,000 – 25,000PK

–25,000PK = QK – 5,000

PK = –.00004QK + .2

TRK = PK(QK) = (–.00004QK + .2)QK = –.00004QK

2 + .2QK

Total revenue is maximized where MRK = MC = 0.

Since MRK will have twice the negative slope of PK,

MRK = –.00008QK + .2 = 0

–.00008QK = –.2

QK = 2,500

a. PK = –.00004(2,500) + .2

PK = –.1 + .2 = $.10

b. Under the Cournot assumption, the two firms together will produce 2/3(Q*), where PK = 0

at Q*. At PK = 0,

–.00004QK + .2 = 0

–.00004QK = –.2

QK = 5,000

Total quantity produced = (2/3)(5,000) = 3,333 units, approximately. Each firm will produce

(1/2)(3,333) = 1,667 units, approximately. The price will be PK = –.00004(3,333) + .2

= $–.13 + $.20 = $.07. Revenue of each firm = $.07(1,667) = $116.69.

c. Yes, if the firms were to cooperate and each produce one half the monopoly output (where

TR is maximized, at Q = 2,500 units). Thus, each firm should produce 1,250 units at a price

of $.10. Total revenue for each firm is $1,250($.10) = $125, an increase of $8.31 for each

firm.
5. QM = 81,000 – 200P

QS = 1,000 + 50P

MCL = 100 + .014Q

The large firm’s demand function is given by QM – QS:

QL = 81,000 – 200P – 1,000 – 50P

QL = 80,000 – 250PL

The large firm will maximize profit where MRL = MCL.

QL = 80,000 – 250 PL

– 250PL = QL – 80,000

PL = –.004QL + 320

TRL= (–.004QL + 320)QL

MRL = dTRL/ dQL = –.008QL + 320

When MRL = MCL, – .008QL + 320 = 100 + .014QL

–.022QL = – 220

QL = 10,000 units

PL = –.004(10,000) + 320

PL = – 40 + 320 = $280

a. PL = $280

b. QL = 10,000 units

c. QS = 1,000 + 50(280) = 15,000 units

7. From the given demand curve and profit-maximizing price we have a total cartel output of Q =

200,000 – 4,000(37.5) = 50,000. The marginal revenue curve for the given demand curve is

MR = 50 – .0005Q. At Q = 50,000, the MR will be 25. Setting each member’s MC equal to 25

yields the following outputs, which sum to 50,000.

Q1 = 23/.001 = 23,000

Q2 = 23.1/.0012 = 19,250

Q3 = 15.5/.002 = 7,750.
C1. Q = 25,000 – 2,000P

AVC = $5

a. Profit will be maximized where MR = MC. Since AVC is constant, AVC = MC = $5.

Q = 25,000 – 2,000P

–2,000P = Q – 25,000

P = –.0005Q + 12.5

TR = P(Q) = (–.0005Q + 12.5)(Q) = –.0005 Q2 + 12.5Q

MR = dTR/ dQ = –.001Q + 12.5

At the profit-maximizing output,

–.001Q + 12.5 = 5

–.001Q = – 7.5

Q = 7,500 homes

P = –.0005Q + 12.5 = –3.75 + 12.5 = $8.75

b. Total revenue = $8.75(7,500) = $65,625

Less: Total cost = $12,000 + 5(7,500) = $49,500

Total profit = TR – TC = $16,125

c. Q' = 22,000 – 2,000P

– 2,000P = Q' – 22,000

P = –.0005Q' + 11

TR = P(Q') = (–.0005Q' + 11)Q'= –.0005Q'2 + 11Q'

MR = dTR/ dQ' = –.001Q' + 11

Profit is maximized where MR = MC:

–.001Q' + 11 = 5

–.001Q' = – 6

Q' = 6,000

P = –.0005Q' + 11 = –.0005(6,000) + 11 = $8.00

d. Profit in Part c is found as follows:

Total revenue = $8.00(6,000) = $48,000

Less: Total cost = $12,000 + 5(6,000) = 42,000

Total profit = $16,000

Total profit with the original demand curve and $5,000 per month additional advertising

expenditures would be the total profit in Part b less $5,000 or

$16,125 – 5,000 = $11,125

Thus, profit is decreased by $5,125 when advertising expenditures are cut by $5,000.

e. Restore advertising expenditure to its original level.
C3. a. MR = 160 – Qx

SMC = 40 – 3Qx + Q2x

Where MR = SMC, 160 – Qx = 40 – 3Qx + Q2x; 

Q2x – 2Qx – 120 = 0.

Factoring, we obtain (Qx + 10)(Qx – 12) = 0,

Qx = – 10 or Qx = 12, so 12 is the correct root.

AR = P = 160 – 6 = 154

b. TΠ = 154(12) – 500 – 40(12) + 1.5(12)2 – 1/3(12)3

Tš = 1,848 – 500 – 480 + 216 – 576 = $508.
C5. a. The firm is a dominant price leader, and its demand curve is found by subtracting the small

firms’ supply curve from the market demand curve. Let quantity demanded for the large

firm be QL. Thus,

QL = 7,520 – 75P – 120 – 25P = 7,400 – 100P, and P = 74 – 0.0lQL. It follows that MRL =

74 – 0.02QL and that the large firm will maximize profit where its own MC equals MRL.

Thus,

8 + 0.002QL = 74 – 0.02QL;

0.022QL = 66, and QL = 3,000.

P = 74 – 0.01QL = 74 – 30 = $44.

b. QS = 120 + 25(44) = 1,220. Note also that Qd = 7,520 – 75(44) = 4,220, which is the sum

of the smaller firms’ quantity supplied and that of Aqualor.

c. For Aqualor, TR = 3,000(44) = $132,000. Its total cost is TC = 85,000 + 8(3,000) +

0.001(3,000)2 = $118,000. So, profit will be $14,000.
