Eco 102 Final Exam Fall 2007, Prof. Dohan Queens College

Page 6
                                                         

Eco 102 Final Spring 2008 Prof Dohan 



8

QUEENS COLLEGE, ECO 102,  
 Final Exam 

Prof. Dohan
, Spring 2008
Last Name (Print)_________________________, First _________________ 
Last 4 # of Soc Sec. # ___________
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II. Basic Supply and Demand Problem






IV. Elasticity Problems: Use the point elasticity of demand formula given below. Do NOT use the formula given in the text. 

The basic concept of the elasticity is ((ΔY/Y) x 100/(ΔX/X) x 100) = percentage change in Y over the percentage change in X.  It measures the responsiveness of the dependant variable to a change in the independent variable.  The price elasticity of demand then, would be (ΔQ/Q)x 100/(ΔP/P)x 100.  You should use the point elasticity of demand formula rather than the arc elasticity of demand formula.  The point elasticity of demand formula:  Eqp = m x P/Q, where ‘m’ is the coefficient in front of P in a straight-line demand function: Q = Q – m x P.  For example in the demand equation Q = 400 – 20P,  M = 20.

To find the total revenue at any price, calculate the Q at any price and multiply the resulting Q by that price.

 Calculating elasticity of demand for the following equation for corn: Qd = 400 - 20P
1 point each 

Even though the results of your elasticity calculations here are negative, we use the absolute value which are positive. So |-3| = +3

1. Using the point elasticity of demand formula, calculate the elasticity of demand if P = 15.

2a. If they raise the price of corn from 15 to 16, the total revenue will fall from 1500 to ______

2b. If the price is cut from 15 to 14, the total revenue will __    _ from 1500 to _____.


2c. This means that the value of the elasticity is (> than, < than, = to) one. 

2d. We would call the elasticity of demand at P = 15 (elastic, unitary elastic, inelastic, zero or infinite).


3a.Using the point elasticity of demand formula, calculate the elasticity of demand if P = 7.


3b If they raise the price of corn from 7 to 8, the total revenue would _____ from 260 to ______


3c. If the price is cut from 7 to 6, the total revenue will ___ from 260 to _____.


3d. This means that the  value of the elasticity is (> than, < than, = to) one. 


3e. We would call the elasticity of demand at P = 7 (elastic, unitary elastic, inelastic, zero or infinite).

4 points
           4a. At what price and quantity is the price elasticity of demand equal to one? At this price either a 
decrease or an 
increase in the price will lower total revenue, so this the price and the quantity at which 
total revenue 
is maximized and marginal revenue is equal to zero. Hint: substitute in the demand 
equation for Q.  Solve first for P and then for Q.

Problem V Maximizing Consumer Utility
Jamal and Jeane have $400/month to spend on food and clothing. The price of food is $10 per unit and the price of clothing is $20 per unit (The Black Lines)


5.1  What is the most clothing they can  purchase?  Hint:  I = Pf*F + Pc*C



5.2. If they decided to spend $40 more for                 

food for a party (4 more units of food), how 




      much less clothing can they not buy now.



5.3  If their income is still $400, and if they 
calculate they can live on only $100 of food per 
month how much clothing can they
         buy for their wedding.
  



5.5. What factor over which they have no control 


e.g., the market prices, determines the 
        amount of clothing they have to give up if 

they buy more food. (Select a letter) 


(a. MUf/MUc    (b. MUc/Pc        (c. Pf/Pc


(d. Pc/Pf           
(e. Income/Pf     (f. Income/Pc

      5.5  At what point does this consumer maximize his utility from $400


a. point A
 
 b. point B   
  c. point C  

d. point D      e. point E   (Select a letter)
       5.6  At what point does this consumer maximize his utility from $200


a. point A
 
 b. point B   
  c. point C  

d. point D      e. point E


       5.7  The slope of  the income line with respect to the food axis in the diagram above represents 




 a. Pc/(C 

b.  Pf/Pc  
c.  Pc/Pf 

d.  Pf/(F

       5.8  The slope of a line just tangent to the indifference curve ((C/(F) with respect to the food axis in the diagram above represents




a.   MUc/MUf          b.   MUf / MUc          c.   MUc/Pc 
d.   MUf/Pf 


      5.8 What is the slope of a line just tangent to the indifference curve  ((C/(F) with respect to 
the food axis at point B, given the prices above?___________

        
5.9 If the price of clothing fell to $10/unit, draw the new income line, and indicate the new equilibrium point.   

5.10 Indicate what changes are caused by the income effect and what changes are caused by the substitution effect. (6 pts)  Hint: Draw a line parallel to the new price line and shift the curve 





   down to the old indifference curve where it is just parallel.  That is the 


    substitution effect. The difference between those points and the new





    equilibrium is the income effect.

Problem VI  Minimizing the Costs of Producing Bicycles

This bicycle firm has an order for 100 of their rugged mountain bikes. Their price of labor is $20 per worker and the price of capital is $10. Their production function is shown in the graph to the right. The isoquant GG for 100 bikes shows that they could be built using different combinations of labor and capital.

1. Given the prices of labor and capital and using their available techologies using capital and labor to produce 100 bikes, what is the best combination of labor and capital to produce these bikes at the lowest cost?  What is the total cost of  making these 100 bikes and what is the cost of each bike? 

             units of labor

______ units of capital

______  total dollarcost of producing 100 bikes

______ Average cost per bike.

2. Given that you know the price of labor and the price of capital, namely Pl/Pk = $20/$10 = 2 and
 that you are minimizing costs by moving along the isoquant for 100 bikes until it was just tangent 
to the lowest isocost curve at C, then you also know the ratio of the MPPl to the MPPk at C

The ratio of the MPPl/MPPk at C is _______
3.  Your production manager, who was about to start producing the order for 100 bikes, rushes into your office and says: “You can sell more bikes.   I just calculated the costs of producing 500 bikes.  And look at these results for 500 bikes shown on the heavy black line HH..” (Fill in the approximate results).

______ units of labor for producing 500 bikes

______ units of capital for producing 500 bikes

______  total dollar cost of producing 500 bikes

______ average cost per bike.

If you offered your customer a slightly lower price, say $5 per bike, on 500 bikes, you would have a much greater profit per bike and and very big order. 

4   The cost per bike for 100 bikes was $____ and the cost per bike for 500 bikes was only  $____.

______ dollars per bike when producing 100 bikes.

______ dollars per bike when producing 500 bikes.

___________5.  After looking at the isoquants, what is your best explanation for this sharp drop in costs per _______________  bike when producing 500 instead of  100  bikes. 



6.  The slope ((K/(L) of  the isocost line  with respect to the labor axis in the diagram above represents 

      ______. and equal _____    a.   Pl/Pk          b. Pk/Pl 
c. Pl/(L 
d. Pk/(K


7.  The slope of a line ((K/(L) just tangent to the isoquant for 100 at point C with respect to the    labor axis in the diagram above represents  _____ and equals _______


   A. MPPk           B.  MPPl 
C. MPPk / MPPl
D.  MPPl/MPPk.  

 
   8  Do AVERAGE costs fall or rise after 500 units? (look at the added inputs for 100 more units)


   9 What is the lowest average cost available for any firm in this industry, ceteris paribus


10 If you were to construct a new factory in this competitive industry, what scale of output  Q
would you choose in order to remain competitive? 

 
11.  If the price of capital fell to $5, draw in the new isocost line for producing 100 units and show the new minimizing combination of inputs.  Hint: draw the new isocost line for the new price and then shift inward to where it is just tangent to the 100 isoquant. 


What are the new combinations of labor and capital?


12_______units of labor 


13______ units of capital


14   Approximate total cost = $______ of K & $______ of Labor

15   Approximate average cost/per bike __________

VII Problems on Competition and Monopoly

 
Napa Valley in California is one of the best wine regions in the 

world. Napa Valley has dozens of grape growers and winemakers.

 Napa Valley winemakers must grow or buy their grapes from the

 growers in Napa Valley in order to legally label their wine as a 

Napa Valley Wine. The land in the Napa Valley is limited.   

For our problem, we initially assume that the market for Napa Valley
wines is very competitive so that all the grape growers and winemakers 
are price takers.  Of course the price of grapes depends on the wholesale
 price of a bottle of wine and 1 ton of grapes yields about 700 bottles of
 wine. On the graph to the right we show the market for grapes, assuming 
that the average wholesale price of Napa Valley wine of $8/bottle.


1a Reading from the graph, what is the equilibrium price and quantity in this competitive market for grapes.

_________ $/ton             

 ________   tons

_____  2a What is the marginal benefit (willingness to pay) to society of having one more ton of grapes at equilibrium? 


_____  3a What is the marginal cost to society of producing one more ton of grapes at equilibrium?

______4a What is consumer surplus enjoyed by the consumer of Napa Valley California grapes (namely 

  

    the winemaker who makes the wine from the grapes)? This actually turns out to be the 


      winemaker’s profit.

______5a The economic profit (actually economic rent earned on the different qualities Napa Valley land by the 
      grape growers) ultimately depends (is derived from) on the prices paid for Napa Valley wines which 
   
      we assume to be $8 and is calculated as the difference the price paid at zero production for grapes 
 
      and the equilibrium price. It is like producers surplus. What is the economic profit earned by the 


    Napa Valley grape growers in perfect competition?
 Cartels And Monopoly (the story continues)

The Napa Valley grape growers all kn0w each other, but none dared asking a higher price for their grapes for fear of losing their customers. Finally the largest grower hired a QC econometrician. She ran some regressions and came up with a pretty good estimate of the demand curves  for both the Napa valley wine and the grapes, shown by the line AB to the right. She also calculated the marginal revenue curve AC from offering more Napa Valley grapes on the market.


This biggest grape grower announced that he was going to grow fewer grapes with the hope that he could convince the winemakers to pay him more for his best grapes used to make their prize winning Napa Valley vintages and thus pay him more for his grapes. The actual marginal costs of for all growers constant at $1500/ton excluding the economic rent earned by grape growers with  better land. 











On this evening The Association of Napa Valley Grape Growers (cartel) was formed for the official purpose to ”deal with rising costs and sharing new growing technologies”. In fact, competition among grape growers was dead! The largest grower became the “price leader”. He announced his price each year and wrote a newsletter predicting the harvest. Each grower was assigned an informal share or “quota” which they could sell at the prices set by the price leader. All growers (like OPEC) cut back their production sharply. Other than the variation in the quality of different growers land, the actual marginal costs of every grower was about $1500 per ton. Thus the price each year that would maximize the total profit of the grape growers was based on the “predicted” smaller harvest.

6a Based on the graph of demand and marginal revenue, the price leader predicted the harvest for the coming season and also projected the price. Assuming that the wine was selling at $8, how many tons would be grown and harvested and knowing this, what is the price that would clear the market for these grapes.  
   ______  tons to be harvested and sold at the market clearing price 
              $ price per ton sold (the price clears the market_  $_______ 7.  What were the total sales (TR = P x Q) 
$ _______8.  What were the Total costs (AVC x Q = TC  Remember MC = AVC
$______   9 . What were the total economic profit and shade it in.
$_______10. What were now the marginal benefit to society of having one more ton of grapes. How much are they will to pay?
$_______11. What is marginal costs to society of producing one more ton of grapes. How much does it cost to produce.?
$_______12.  Calculate the deadweight loss
 
   13.  What was the remaining consumer surplus? 


   14. Shade in the loss in social welfare (the deadweight loss to society) from cartelization of the grape 
 

growers industry and the consumer surplus    

Problem VIII.  Externalities, Market Failure, Excise Taxes and Efficient Prices 

The market demand for fossil fuels in millions of barrel is Qd=12,000 - 40Pb where Pb is the price paid by the buyer in dollars per barrel.

The market supply of fossil fuel is Qs = - 3000+60Ps 
where Ps is the price received by the seller is in dollars per barrel 
equivalent of fossil fuel.


The original equilibrium price and quantity of fossil fuels measured in terms of their crude energy content equivalent were the following: 
The price to both the seller and the buyer was $150 = Ps = Pb 
The quantity demanded (millions of barrels)  6000 = Qs= Qd
The original S & D curves are on the graph to the right

Dealing with externalities

Using fossil fuel for energy creates many externalities. The largest externality right now is global warming.

Researchers estimate the external costs are about $100/barrel.  

 1. Sketch in the total social cost curve (SMC) from using fossil
fuels. The total social cost equals the private marginal cost plus the external costs. 
2. Identify the optimal price and quantity of fossil fuel consumption from the viewpoint of society.

_______Optimal price     _______Optimal quantity  

3a. How much too much or too little do we consume based on social marginal costs and social marginal benefits?
3b. Calculate the dead weight loss to society.

4. Show on graph and shade in the loss on the graph incurred by society. 
On a bipartisan vote Congress an excise tax on the sellers of $100 per barrel of fossil fuel.

5. Calculate the new equilibrium price to the buyer (Pb) and to the seller (Ps) and equilibrium quantity after this tax is imposed. Show your algebraic solution. Hint:  Ps  = Pb. – tax, Substitute in and solve first for Pb and then calculate Ps
 Ps = _______,     Pb=_________,       Q= __________

Draw 6.  Plot the new supply curve (including the tax). Hint: You may have already plotted it in an earlier part of the question
________7.  How much of the tax is paid by users of fossil fuels compared to the original equilibrium price.
________8.  How much of the tax is paid by producers of fossil fuel.compared to the original equilibrium price.
Problem VIII. The Economics of Public Goods







Consider a simple demand curve for Microsoft’s XP operating system, which has ZERO marginal costs for downloading and installing in PCs. Q= 100-2P.   The MR curve is MR= 50-Q.  The average total costs come from spreading out the initial fixed costs of programming the new operating system. The MC for installing a copy of XP in another computer is represented by the dotted line at zero.  Assume initially that they can charge only one price (no price discrimination).

            9.1. Plot the demand and marginal revenue curves.

______9. 2. What quantity maximizes Microsoft’s profits.

______9.3. What would Microsoft charge for XP to maximize 

    profits.

______9.4.1.  Using these curves, estimate and shade in the 


     following economic amounts.

_______ 9. 4.2  Economic profit

_______ 9.4.3  Consumer surplus

_______ 9.4.4  Deadweight lost from monopoly pricing.

Remember that consumer surplus is calculated as the difference

 between the price at which Q = zero and the actual market price

 times the quantity all divided by 2)

_______9.5. What, in static analysis, is the socially optimal price, given the fact that downloads of the XP 
operating system cost zero extra real resources to society, yet generate real benefits to society..

_______9.6.  What  about the suggestion for public type goods (music downloads) that each user contribute the  Answer

value of  what he thinks it is worth to him or her or the company or organization.

a. It would eliminate any consumer surplus if you contributed all your benefits to Microsoft.

b. You don’t know the benefits until you use it or hear it.

c. Since people don’t want to steal, everybody will contribute something

d. Some people, who would really be wiling to pay quite a lot, realize that since everybody else is going to contribute, I am not going because Microsoft will still continue to provide XP, bands will still record music, etc.. (The “Free Rider). 

9.7 What is the problem with this price in the long run (dynamic analysis) and innovation

 _______9.8.How could Microsoft earn even more revenue.

a.     charge all users $50
b.    try to practice first degree price discrimination as much as possible in each distinct market

c. practice second degree price discrimination (buy one at full price $50, get the second at half price).

d. Allow buyers to contribute what they think it is worth. 

______ 9.97.In determining the actual demand curve for a public good such as the XP operating system, how do 
you sum up the individuals’ demand curves for each of the several variants of the operating system.

a. Horizontally

b. Vertically

c. In three dimensional space
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