
1.	Consider the market for a Procter and Gamble biodegradable detergent. Suppose that market demand is QD = 120 – 3P, and market supply is QS = –50 + 2P, where P is the price per case and Q is the quantity in thousands per week. 
a.	Find equilibrium quantity and price. 
b.	What is the value of consumer surplus (CS) and producer surplus (PS) at equilibrium?
[bookmark: _GoBack]Recall that the formula for finding the area of a triangle is 1⁄2(base)(height)
c.	If each case of detergent were sold at $30, determine the amount of the shortage or surplus that would result.


Solution 
1a.	Equilibrium price for the bio-degradable detergent occurs at the point where QD = QS. Therefore, set the demand and supply equations equal to one another and solve as follows:
		Equilibrium:			QD	=	QS
		Substituting:		120 – 3P	=	–50 + 2P
		Solving:			5P	=	170
						PE	= 	$34 per case
		Substituting PE into either equation gives equilibrium output, QE:
					QE = 120 – 3(34) = 18 thousand cases
		or:			QE = –50 + 2(34) = 18 thousand cases			
b.	CS is calculated as the area of the triangle between demand and the market price, and PS is the area of the triangle between supply and the market price. Sketching a graph makes the calculation more apparent, as shown below. Note that when labeling vertical intercepts for the supply and demand equations, it is easier to first write each equation in inverse form, i.e., P = f(Q). 
	So firstly we inverse both our equations for QD and QS so instead of giving us the quantity produced at each price for Demand and Supply we get the opposite which is the price charged at each quantity for Supply and Demand. We are doing this as it can be used to show us at which price on the vertical axes that price starts when quantity is zero.
	QD = 120 - 3p
P = 120 – QD
        3        3
P = 40 – ⅓QD
So from this answer we can see that our demand curve at quantity 0 would be 40. So that is where we start from and draw it through the equilibrium price which we already have of 34. See graph below
	QS = -50+2p
50 + QS = 2p
2p = 50 +QS
p = 50 + QS
       2      2
P = 25 + ½ QS
So from this answer we can see that our supply curve at quantity 0 would be 25. So that is where we start from and draw it through the equilibrium price which we already have of 34. See graph below
	See graph below.
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	Next we work out the Consumer and Producer Surplus
	Now, it‘s a simple matter to calculate the areas of each triangle. 
			CS = ½ * base * height = ½ * 18 * 6 = $54 thousand
			PS = ½ * base * height = ½ * 18 * 9 = $81 thousand
c.	If each case of detergent were sold at $30, the quantity demanded would be QD = 120 – 3(30) = 30 thousand cases, while the quantity supplied would be QS = –50 + 2(30) = 10. Since QD exceeds QS, there is a shortage equal to QD – QS = 30 – 10 = 20 thousand cases of detergent. (Be able to illustrate this graphically.)
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