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Demand Function

• Demand is a linear function, D= f (p).  Such a linear function can 
be written as:

D = mp + B

• where m is the slope or rate of change and B is the vertical 
intercept. 

• The  slope is the change in quantity demanded per unit change in
price (for each $1.00 increase in price).

• The intercept, B, tells us where the line crosses the y-axis. It 
gives the demand when price = $0.00. 

It is a function that relates the price of a product to the quantity of 
that product that consumers will purchase.



Finding a Demand function given two observations

• The demand function is:  D = mp + B

• The slope m = change in demand / change in price

m = (3800 – 4000)/(1.0 – 0.9) = - 2,000.

• The intercept B = D – m p

Using one the observed demand and price, say (3800, $1), 

B = 3800 – ( - 2,000) * $1.0 =   5,800 

• Therefore, we have   D =5,800 – 2,000 p.

Example 1: Suppose that the demand is 4000 liters when the gas 
price is $0.90 and it is 3800 liters when the gas price increased to 
$1.00. Find the demand function of the gas station?



Price

Demand 
(liters)

$1.0 $2.9

B =5,800

0

4,000
3,800

$0.9

D =5,800 – 2,000 p

Demand 4000 3800 5,800 0
Gas price $0.90 $1.00 $0.00 $2.90

D =5,800 – 2,000 p



Demand Function vs. Supply Function

Demand function: a function that relates the price of a product to the 
quantity of that product that consumers will purchase. 

• Example: q = 5800 – 2000 p

• If prices are high, the demand will drop.  If prices are decline, the 
demand will increase.

Supply function: a function that relates the price of a product to the 
quantity of that product that manufacturers will produce.

• If prices are high, the supply will increase.  If prices are decline, the 
supply will drop.

• Example: q = 8000p - 2000
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1.0$ 2.0$ $2.9

Example

Supply: q = 8000p - 2000

5800

Demand: q = 5800 - 2000p

6000 (1, 6000)

$0.250



Market Equilibrium

Market equilibrium occurs when suppliers and 
consumers agree on a quantity that should be 
sold/bought.

can be done several ways: 
• Graphically 

• Algebraically: set D = S → equilibrium price

• Goal Seek in Excel

Graphically, when the supply line crosses the demand 
line.



Example: Find the market equilibrium in the previous example.

Market 
Equilibrium

Supply: q = 8000p - 2000

Price1.0$ 2.0$ 3.0$$0.250
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5800

$2.9

Demand: q = 5800 - 2000p

4240
(0.78, 4240)

$0.78



Algebraic solving

• Set D = S
• 5800 – 2000p = 8000 p -2000
• p = 7800/10000 = $0.78
• D = S = 5800 – 2000 * (0.78) = 4240 liters.



Goal seek in Excel

• B3 : price ?
• B4 : Supply = 8000 * B3 -2000
• B5 : Demand = 5800 – 2000 * B3 
• B6 : D – S = B5 – B4

Use goal seek when
B6 = 0
by changing B3



Looking Deeper at Supply/Demand - Taxes

• What is the effect of raising taxes on a product?  
• Suppose that the product is cigars and the 

provincial government has decided to levy a tax 
of 20%.  

• From the supplier’s perspective, their costs of 
production are still the same. So the supply 
function should not change. 

• From the consumer’s point of view, something 
that cost $10 will now cost $12, since the tax 
has effectively increased the price by 20%. So  
the demand function will change.



Example: Determine the market equilibrium price and 
quantity if
Demand function:  quantity = 150 - 6*p
Supply function :   quantity =  -20 + 4*p

• Algebraic Solution:

Set D = S then 
150 – 6*p = -20 + 4*p then p = $17
D = 150 – 6*17 = 48 units.
Supplier revenue = units * price = 48*17 = $816

• Graphical method
• Goal seek method



• Tax rate = 20% = 0.20
• The new price: pnew = pold + 0.20* pold =1.2* pold
• The demand fn: D = 150 – 6*pnew

D = 150 – 6*1.2 pold =150-7.2*pold
• The supply fn: S = -20 + 4 pold
• New market equilibrium (Algebrically):

Set D = S, then 150 – 7.2p = -20 + 4p
170 = (7.2 + 4) p
Before-tax price: p = 170/11.2 = $15.18 
New market equilibrium quantity: D = 150-7.2*15.18 = 40.7
Supplier revenue = D*p = 40.7*$15.18 = $617.83 
Tax revenue = tax* Demand

= (supplier price * tax rate)*D
= ($15.18*0.20)*40.7 = $3.04(40.7) =  $123.56

Total consumer expenditures = pnew*D 
= (1.2*$15.18)*40.7 = $741.39
= Supplier revenue + Tax revenue

Example: What is the new market equilibrium quantity and 
before-tax price if there is a tax of 20%. 



5                     10                   15                     20                   25                   30            Price

175

150

125

100

75

50

25

Quantity

Demand
D = 150 – 6p

Supply
S = -20 +4p

Equilibrium

New Demand
D = 150 – 7.2p

• New demand when t =20%

• New equilibrium quantity

Graphical method



5                     10                   15                     20                   25                   30            Price

175

150

125

100

75

50

25

Quantity

Demand
D = 150 – 6p

Supply
S = -20 +4p

Equilibrium
New Demand (t = 50%)
D = 150 – 9p

• What if analysis
t = 50%

New Demand (t = 20%)
D = 150 – 7.2p

Effect of Taxes - What if Analysis



Excel Model of Taxation
• Let us look at tax rates varying from 0.00 up to 1.00.  This last value would 

correspond to a tax of 100%.  The formulas for the various quantities we want 
to see are as follows:

• A5 Tax rate = t (given)
• B5 Supplier Price = 170/(10+6t)     

= 170/(10+6*A5)
• C5 Consumer Price = supplier price plus taxes = B5+(B5*A5)
• D5 Demand = 150 – 6*Consumer Price = 150-6*C5
• E5 Supplier Revenue = Supplier Price * Demand = B5*D5
• F5 Tax Revenue = Tax * Demand = B5*A5*D5
• G5 Total Consumer Exp  = Consumer Price * Demand

= C5*D5





In this table you can see the many effects of taxation

• It drives up the price to consumers while reducing the price to 
suppliers.  

• These effects drive down demand.  
• The concurrent decreases in price and demand that suppliers 

see, very quickly drive down their revenues. 
• Although consumers are paying more, their demand is 

decreasing and the total effect is a decrease in total 
expenditures.  

• The spreadsheet is useful in showing all of these simultaneous 
effects. 

• But remember, we couldn’t build this spreadsheet model 
without the algebraic solution to equilibrium.  

• The spreadsheet does not replace the need for 
mathematical skills, but it can add significant value to those 
fundamental skills.
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