
Answers to Selected Chapter 3 Exercises 
 

1. A person’s demand for gizmos is given by the following equation: 

q = 6 - 0.5p + 0.0002I 

where, q is the quantity demanded at price p when the person’s income is I. Assume 

initially that the person’s income is $40,000. 

a. At what price will demand fall to zero? (This is sometimes called the choke price 

because it is the price that chokes off demand.) 

b. If the market price for gizmos is $10, how many will be demanded? 

c. At a price of $10, what is the price elasticity of demand for gizmos? 

d. At a price of $10, what is the consumer surplus? 

e. If price rises to $12, how much consumer surplus is lost? 

f. If income were $60,000, what would be the consumer surplus loss from a price rise 

from $10 to $12? 

 

 1.a.  q = 6 - 0.5p + 0.0002I 

       q = 6 - 0.5p + 0.0002(40,000) 

       q = 14 - 0.5p 

 

 At the choke price, q = 0: 

      0 = 14 -0.5p 

      p = $28 

 

 1.b. q = 14 -.5(10) = 9 

       

 If the market price is $10, then the consumer will demand 9 gizmos. 

 

 1.c. Price elasticity of demand equals approximately (∆q/∆p)(p/q).  For a linear demand 

schedule, such as the one used in this problem, ∆q/∆p equals the slope of the demand schedule, 

which in this exercise is -0.5.  Therefore, the price elasticity of demand equals (-0.5)(10/5) = -1.  

That is, when price equals $10, a one percent rise in price results in a one percent reduction in 

quantity demanded.  Note that for a linear demand schedule, the price elasticity of demand is not 

constant -- its absolute value increases as price increases.  

 

 1.d. Thinking of a diagram with price on the vertical axis, consumer surplus is the 

triangle under the (inverse) demand schedule and above the price.  The height of the triangle is 

the choke price minus the market price (28-10=18) and the base is the amount demanded (9).  

The area of the triangle is (18)(9)/2 = $81. 

 

 1.e. A price rise to $12 reduces demand to 8 gizmos.  The new consumer surplus is (28-

12)(8)/2 = $64.  The reduction in consumer surplus, therefore, is $81-$64 = $17.   

 

 An alternative way to calculate the change in consumer surplus is to recognize it as the 

area of trapezoid resulting from the reduction in the size of the consumer surplus triangle.  The 

trapezoid, in turn, can be thought of as a rectangle with sides equal to the price increase (12-



10=2) and the new consumption level (8) and a triangle with a height equal to the price increase 

(2) and a base equal to the reduction in the quantity demanded (9-8=1).  Adding these two areas 

together, we have (2)(8) + (2)(1)/2 = $17, which is the same result as that obtained by subtracting 

the areas of the triangles. 

 

 1.f. When income equals $60,000, the demand for gizmos is given by q = 6 - 0.5p + 

(0.0002)(60,000) = 18 - 0.5p. 

 

 For p=$10, q=13; and for p=$12, q=12.  The change in consumer surplus is thus (12-

10)(12) + (2)(1)/(2) = $25.  The larger change in consumer surplus for the higher income 

situation illustrates the dependence of willingness to pay on income.     

 

2.  At the current market equilibrium, the price of a good equals $40 and the quantity 

equals 10 units.  At this equilibrium, the price elasticity of supply is 2.0.  Assume that the 

supply schedule is linear. 

 a.  Use the price elasticity and market equilibrium to find the supply schedule.  

(Hint: the supply schedule has the following form: q = a + (Δq/Δp)p.  First, 

find the value of Δq/Δp, and then, find the value of a.) 

 b.  Calculate the producer surplus in the market. 

 c.  Imagine that a policy results in price falling from $40 to $30. By how much 

does producer surplus fall? 

 d.  What fraction of the lost producer surplus is due to the reduction in the 

quantity supplied and what fraction is due to the fall in price received per 

unit sold? 

 

2.a. elasticity = (∆q/∆p)(p/q)    

         2.0 = (∆q/∆p)(40/10) 

     (∆q/∆p) = .5, which is the slope of the supply schedule. 

 

 Assuming linearity, q = a+.5p 

      At the market equilibrium: 10 = a + (.5)(40) 

                                 a = -10 

 

 Therefore, the supply schedule is q = -10 + .5p.   

 

 2.b. First, find the "inverse" supply schedule, which gives price as a function of quantity: 

p = 20 + 2q 

 

 Next, find the producer surplus as the area between the price line (p=$40) and the inverse 

supply schedule from quantity zero to quantity 10.  Note that this area forms a triangle with 

height equal to the price minus the price at zero quantity (40-20=20) and base equal to the 

quantity (10).  The area of the triangle is thus (.5)(20)(10) = $100.  Therefore, the producer 

surplus in this market is $100. 

 

2.c. Using the supply schedule, we see that at a price of $30, the quantity supplied falls to 

q = -10+.5(30) = 5 units. 



 

 The producer surplus is the area of the new triangle formed by the price line p = $30 and 

the inverse supply schedule from quantity zero to 5 units.  The area of this triangle is (.5)(30-

20)(5) = $25.  Thus, the decline in price from $40 to $30 results in a loss of producer surplus of  

$100-$25 = $75. 

 

 2.d. The loss in producer surplus can be thought of as the area of the trapezoid formed by 

the original price line (p = $40), the new price line (p = $30), the price axis, and the segment of 

the inverse supply schedule between the old quantity (q = 10) and the new quantity (q = 5).  This 

trapezoid can be divided into a rectangle over the quantity still supplied and a triangle over the 

quantity no longer supplied.  The area of the rectangle is ($40-$30)(5) = $50 and the area of the 

triangle is (.5)($40-$30)(5) = $25.  (Note that these amounts sum to $75, the total producer 

surplus loss.)  Thus, one-third of the producer surplus loss is due to the reduction in the quantity 

sold and the remaining two-thirds of the loss is due to producers receiving less for each unit that 

they continue to sell. 

 
 


