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In-Class Exercise 1

Given the total cost function

C(Q) = Q2 — 24Q + 213

1. Find the average cost (MC) and marginal cost (MC) functions.
AC(Q)=0Q — 24
MC(Q) =2Q — 24

2. Determine whether C(Q) is a convex or concave function.
C'(Q) =MC(Q) =2Q —24
C"(Q)=2>0

Thus, C(Q) is a concave function.

3. Determine the quantity level Q* that minimizes the total cost.
Ming C(Q) = Q% — 24Q + 213

FONC: C'(Q) =2Q —24 =10
= Q*=12



4. Verify that C(Q¥*) is minimum by using the first-derivative test.
Q*=12

C’(12)=0
C’(10) = 2(10)-24 = -4 <0
C’(14)=2(14)-24=4>0

The signs of its slope change from negative to positive, suggesting
that C(Q) is a convex function.

5. Verify that C(Q*) is minimum by using the second-derivative test.
SOSC: €"(Q)=2>0

C(2) is a minimum cost.






