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1. a. We are told that the demand curve relating p and q is linear, or

a line. The information that quantity demanded is 10,000 at a price of $4

tells us that the point (4, 10000) lies on the graph of q against p (note that

we are placing p on the horizontal axis). The problem goes on to tell us that

another point on the line is (4.40, 8000). Recalling the formula for slope and

the point-slope equation for a line,

m =
y1 − y2

x1 − x2

y − y1 = m(x− x1)

we find that

m =
10000− 8000

4− 4.4

= −5000

1



and putting the point (p1, q1) = (4, 10000) into the point slope form,

we find q − 10000 = −5000(p − 4). If we solve this for p, we get that

p = − 1
5000

q + 6.

Now that we know the demand curve, we can compute revenue, which

is defined as R(q) = p · q. Substituting in p = − 1
5000

q + 6, we have R(q) =

(− 1
5000

q + 6)q = − 1
5000

q2 + 6q. This gives us a parabola facing downwards.

It’s highest point is it’s vertex, which has q-coordinate the average of it’s two

x-intercepts. Using the quadratic equation, these are 1 = 0, 30000. Their

average is q = 15000. p at this value of q is found from substiuting q = 15000

into the demand curve, p = − 1
5000

q+6 - we compute it to be 3. So maximum

revue occurs at a price of $3.

b. We are told that the fixed cost is 1000 and the variable cost is 0.60 for

every hamburger, so the cost funtion C(q) = 1000+0.60q. Recalling that we

know the revenue function R from part (a), this gives a profit function of

P (q) = R(q)− C(q)

= (− 1

5000
q2 + 6q)− (1000 + 0.60q)

= − 1

5000
q2 + 5.4q − 1000

Solving this quadratic equation for it’s two roots and taking their average

tells us the q-coordinate of it’s vertex, which will be the highest point since

the negative sign in front of the q2 tells us the parabola opens downards.



When you plug the numbers into the quadratic equation (−b±
√

b2−4ac
2a

), you

get q = 500(27 −
√

709), q = 500(27 +
√

709). Their average is q = 13500.

Substituting this value of q into the demand curve gives a price of p = 3.3.

So profit is maximized when a hamburger is $3.30.

2. We are told here that the revenue function is the quadratic R(q) =

400q− q2. This is a parabola which opens downwards, so its highest point is

the vertex, which as usual is the average of the roots. These can be guessed

to be 0 and 400, or may be solved for via the quadratic equation. In either

case, their average is 0+400
2

= 200. So revenue is largest when q = 200. This

gives a revenue of R(10) = 400 · 200− 2002 = 40000, a revenue of $40000.

3. This question is self-explanatory. The one point to keep in mind is

that the jargon-term “break even point” refers to the points where the two

curves intersect - when revenue equals cost, you bring in as much money as

you spend, for a net profit of 0.

4. The revenue is R(q) = p · q. Since we know that p = 2 − .01q, this

gives us R(q) = (2 − .01q) · q = 2q − .01q2. Solving for the roots of this

quadratic and averaging them, we find the vertex of the parabola occurs at

q = 100. Then maximum revenue is R(100) = 2 · 100− .01 · 1002 = 100.


