PS 5 AK
1) If AVC =11+Q2-2Q and FC=7 find TC,VC,ATC,AFC, and MC.
VC=AVC*Q=11Q+Q3-2Q2.  TC=VC+FC=11Q+Q3-2Q2+7.

ATC=TC/Q=11+Q2-2Q+7/Q.  AFC=FC/Q=7/Q.
MC=dTC/dQ=11+3Q2-4Q.


2) If TC=Q3-6Q2+12Q+12 find ATC, AVC, AFC, and MC.

FC=TC when q=0=12.  So AFC=12/Q.
ATC= Q2-6Q+12+12/Q.  AVC=ATC-AFC= Q2-6Q+12.

MC=dTC/dQ= 3Q2-12Q+12.

3) Part 1

You manage a plant with the following production function: f(L,K)=L1/3K2/3.  As the manager you also agreed with your worker’s union that you will hire 27 workers.  If w=2 and v=3 what is the cheapest way to produce q=27? q=12? q=75?  (You should find both the input bundle and the short run total cost.) 

Since L=27 we know that q=3K2/3 or K=(q/3)3/2.  Therefore TC=wL+vK = 2*27+3*(q/3)3/2.  For q=27, K=(27/3)3/2 =27 and TC=54+81=135.  For q=12, K=(12/3)3/2 =8 and TC=54+24=79.  For q=75, K=(75/3)3/2 =125 and TC=54+375=429.                

Part 2

The union wants to renegotiate its contract.  Specifically, the union is willing to allow you to pick the number of workers you hire if you agree to pay a wage of 4.  Should you accept this proposal if you want to produce q=27? q=12? q=75?   

Here the firm is free to chose both L and K and hence it will select the inputs such that RTS=w/v or K/(2L)=4/3.  This means that 8L=3K or L=(3/8)*K.  Hence to make q units of output the firm will need q=L1/3K2/3= (3K/8)1/3K2/3= (3/8)1/3K or 
K=(3/8)-1/3q.  Therefore L=(3/8)*(3/8)-1/3q = (3/8)2/3q.  Hence, TC = wL+vK = 
4*(3/8)2/3q + 3*(3/8)-1/3q.  For q=27 we have L=14.0406, K=37.4415, and TC=168.49.  For q=12 we have L=6.24025, K=16.6407, TC=74.88.  For q=75 we have L=39.0016, K=104.0042, TC=468.02.  

If the firm is producing 12 units it should renegotiate.  If it is producing 27 or 75 units it should keep the old contract.                     

