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4.1 (i) Let zrepresent profit, R total revenue and C, total cost. 7=R-C.

C =c(g) =82.5+29+0.19°

The most direct way of determining the level of output that maximises profit is to express
7 as a function of g. The cost function is already expressed in terms of q so express

revenue also in terms of q.
R = r(q) = price x quantity = pq =(20-0.2q)q = 20q — 0.2¢°
7=R-C=20q-02q2 — (825+2q+01g?) =18q — 039> — 825
Calculus can be used to determine the value of g that maximises this function.*

First-order condition for a stationary point:
dz 18

—=18-0.3(2)q=0 = 18=0.6 = =—=30
0 (2)q g =556
Second-order condition:
d’r . L.
0’ =-0.6<0 profitis maximised at q =30

When g =30: p=20-0.2(30) =14
(ii)*> Marginal cost: (;—C =2+0.1(2)q=2+0.2(30)=8 when gq=30
q

Marginal revenue: (;—R =20-0.2(2)g=20-0.4(30) =8 when =30
q

(iii)

R, C C
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Outputs lat which the firm breaks even

o
al
o
a
(3]
o)

Output that maximises profit. Note that the gap between the revenue and cost
functions is greatest at this value of g. This gap gives profit at each level of output.

4
Output that maximises revenue
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4.2 Let R =total revenue. 7=R-C.
R = pg =(520—-q)q =520 —q°
7 =(5200—q°) — (LA70+ 240 +q°) = —1,470 + 4960 — 2q°

First-order condition for a stationary point:

d—7z:496—4q:0 = (=124
dq
Second-order condition:
d’z - - _
aq? =-4<0  profitis maximised when q = 124

Marginal revenue: g—z =520-2q =272 atq=124

Marginal cost: 2—C =24+29=272 atq=124
q

Profit function

T
29,282 |- .

3 124 245 Q

The total cost function and total revenue function

C =1470+24q+q°
R,C

49,104

R =520q-q°

19,822

124 520 q
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