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1) The production function for a ﬁrm in the business of calculator assembly is given by:



√ 



 = 2 L q  = where where q is ﬁnished ﬁnished calcul calculato atorr output output and L repres represen ents ts hours of labor labor input. input. The ﬁrm is a price taker for both calculators (which sell for P) and workers (who can be hired at a wage rate of w per hour). a. What is the supply function for assembled calculators [ q  =  =  f (P, w)]? b. Show explicitly how changes in w shift the supply curve for this ﬁrm. Solution.



√ 



a. The ﬁrm wishes to maximize proﬁts: maxL π(L) =  max L P  ∗  ∗ 2 L − wL P  FOC wrt L: √  =  w L



⇐⇒



L∗  =



 P  2 w



Plugging this into the production function yields the supply function: q ∗  = 2 P  w b. Th This is supply supply curve curve is line linear ar with with 0 inte interc rcep ept. t. A chang hangee in w will will chang changee the the slope slope of  the supply curve. curve. A decrease decrease in w will increase the slope of the supply curve and an increase in w will decrease the slope of the supply curve. 2) A ﬁrm faces a demand curve given by:   = 100 q  =



− 2P 



Marginal and average costs for the ﬁrm are constant at $ 10 per unit. a. What What output output level level should the ﬁrm produce produce to maximiz maximizee proﬁts? proﬁts? What What are proﬁts proﬁts at that output level? b. What output output level should should the ﬁrm produce to maximize maximize revenue revenues? s? What are proﬁts proﬁts at that output level? Solution.



a. First note P  = 50 − q 2 , and the proﬁt function becomes: π(q ) =  P q  − 10q  =  = FOC wrt q: q  =   = 40. Proﬁts at this optimal level are: π  =



60 2



 40 − 10(40) = 1200 − 400 = 800



b. maxq  P q  =  =  max q  50q  −



q 2 2



FOC wrt q: 50 =  q  [maximizing level of revenues]



1



2



− q 



2



+ 40q 



 Proﬁts at this level are: π  = 25(50) − 10(50) = 1250 − 500 = 750 3) Suppose that a ﬁrm faces a constant elasticity demand curve of the form: q   = 256P −2



and has a marginal cost curve of the form: M C  = 0.001q 



a. Graph the demand curve. b. Calculate the marginal revenue curve associated with the demand curve. Graph this curve. c. At what output level does marginal revenue equal marginal cost? Solution



a.



16 b. Note, P  = √  q 



c. MC  =  M R



⇒ P q  = 16√ q  =  T R ⇒ M R = √ q 



⇐⇒



8



8 √  q  =  . 001q 



⇐⇒



8000 = q 



2



3 2



⇐⇒   8000



2 3



 = 400 =  q 



 4) The bolt-making industry currently consists of 20 producers, all of whom operate with the identical short-run total cost curve ST C (q ) = 16 +  q 2 , where q is the annual output of a ﬁrm. The corresponding short-run marginal cost curve is SM C (q ) = 2q . The market demand curve for bolts is D(P) = 110 - P, where P is the market price. a. Assuming that all of each ﬁrm’s $ 16 ﬁxed cost is sunk, what is a ﬁrm’s short-run supply curve? b. What is the short-run market supply curve? c. Determine the short-run equilibrium price and quantity in this industry. Solution.



a. First, ﬁnd the minimum of AVC by setting AVC = SMC. AV C  = q  =  S MC (q ) = 2q 



⇐⇒



T V C  q 



=



q 2 q 



=  q 



q  = 0



The minimum level of AVC is 0. When the price is 0 the ﬁrm will produce 0, and for prices above 0 ﬁnd supply by setting P  =  S MC . P  = 2q  q  = 21 P 



Thus, s(P ) = 21 P 



b. Market supply is found by summing the supply curves of the individual ﬁrms. Since there are 20 identical producers in this market, market supply is given by S (P ) = 20s(P ) = 10P 



c. Equilibrium price and quantity occur at the point where S(P) = D(P) [i.e. supply = demand] 10P = 110 - P P = 10 Substituting P = 10 back into D(P) implies equilibrium quantity is q = 100. So at the equilibrium, P = 10 and q = 100.
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 5) Abby is the sole owner of a nail salon. Her costs for a manicure are given by: T C   = 10 + q 2



The nail salon is open only two days a week - Wednesdays and Saturdays. On both days, Abby acts as a price taker, but price is much higher on the weekend. Speciﬁcally, P = 10 on Wednesdays and P = 20 on Saturdays. a. Calculate how many manicures Abby will perform on each day. b. Calculate Abby’s proﬁts on each day. c. The National Association of Nail Salons has proposed a uniform pricing policy for all of  its members. They must always charge P = 15 to avoid the claim that customers are being ”ripped oﬀ” on the weekends. Should Abby join the Association and follow its pricing rules? Solution



a. Abby will perform as many manicures that will maximize proﬁts: maxq  P q 



2



− T C (q ) =  maxq  P q  − 10 − q 



FOC wrt q: P  = 2q 



⇐⇒



q  =



P  2



On Wednesday, Abby performs 5 manicures and on Saturday Abby performs 10 manicures. b. Wednesday πW ednesday  = 10(5)



2



− 10 − 5



= 15



Saturday πSaturday  = 20(10)



− 10 − 10



2



= 90



c. Not taking into account the fact that Abby would lose business if she did not participate in this program, while her competitors did, Abby’s proﬁts would be: First, note that Abby would perform π  =



2



15 2



− 10 −



 15 2 2



15 2



  manicures.



= 46.25



From a strict proﬁt maximization point of view, Abby would choose not to participate in the program.
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