
Chapter 7 Material
Solutions to the problems from Chapter 7 follow.

7.1 (a) Inverse demand is P (x) = 50 � x/2000, so marginal revenue is
MR(x) = 50�x/1000. Marginal cost is 10. SoMC =MR is 50�x/1000 = 10,
or x = 40,000, at which point price is 30.

(b) Method 1: At p = 40, demand is 20,000. Increase price to 40.40, a 1%
increase, and demand falls to 19,200, a fall of 800, which on a base of 20,000
is a 4% fall. So elasticity is �4.

Method 2: Elasticity is D0(p)p/x . D0(p) for this demand function is �2000.
At p = 40, x = 20,000. So elasticity is

�2000⇥ 40
20,000 = �4.

Method 3: Elasticity is p/(P 0(x)x). P (x) = 50�x/2000, so P 0(x) = �1/2000.
So elasticity is

40
(�1/2000)⇥ 20,000 =

40
�10 = �4.

(c) The answer to part (a) was price of 30 and quantity of 40,000. Sowe could
use any of the methods employed in part b to find elasticity at this price and
quantity pair. I’ll use method 2:

⌫̂(40,000) = ⌫(30) = D0(p)p
x

= �2000⇥ 3040,000 = �1.5.

(d)We know that the optimal price is 30 andmarginal cost is 10, so themark-
up is 200% over marginal cost, or 300% of marginal cost. Alternatively, we
can use the formula given on page 171: The percentage mark-up is

� 100
1 + ⌫̂(x) = �

100
1� 3/2 = �

100
�1/2 = 200 percent.
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7.2 (a) Elasticity is �3. A $0.10 decline in price is a 1.25% decline in price,
which means an increase in quantity sold of 3.75%, to 10,375. We can now
proceed in two ways:

We can note that revenue was $80,000 before, and now is is 10,375⇥ $7.90 =
$81,926.50, or an increase of $1926.50. Orwe can use the formula to find that
marginal revenue is p(1 + 1/⌫̂(x)) = 8(1 + 1/(�3)) = 8(2/3) = 5.333. Quantity
has increased by 375, so revenue increases by 375 ⇥ 5.333 = $2000. Note
that we don’t get quite the same answer, because elasticity and, therefore,
marginal revenue is not constant.

(b) Having computed MR = 5.333, this is easy. 150 fewer units means a
decline in revenues of 5.333⇥ 150 = $800.

7.3 If the firm is maximizing its profit, it must have MC = MR = $10. The
formula

MR = P


1 + 1

⌫̂(x)

�
becomes 10 = 40


1 + 1

⌫̂(x)

�
or 1 + 1

⌫̂(x) =
1
4 ,

hence 1/⌫̂(x) = �3/4, or ⌫̂(x) = �4/3.

7.4 Applying the formula MR = P (1 + 1/⌫̂(x)) to these data gives us MR =
20,000(1+1/(�4)) = $15,000 so, since the firm is profit-maximizing, thatmust
be its marginal cost.

7.5 If the firm lowers its price to $41.67, this is a decrease in price of $2.33,
which is a decrease of around 5.3%. With an elasticity of �2.5, this means
an increase in quantity sold of 13.25%, which on a base of 30,000 units is an
increase of 3975. Marginal revenue at $44 is 44(1�1/2.5) = $26.40, so on the
first unit sold above 30,000, the firm makes $1.40. But this declines to zero
as price rises, so I’ll estimate the average margin made on the 3975 units as
$0.70, for an increase in profit of 0.70⇥ 3975 = $2782.50.

Note that if you compute the change in total revenue as

$41.67⇥ 33975� $44.00⇥ 30000 = $95,738.25,

while the change in costs is 3975 ⇥ 25 = $99,375, it seems as if the firm is
losing money on this change. The problem is that, for this sort of problem,
our approximations don’t work very well.

A betterway to do this is to estimate the change in demandusing a constant-
elasticity-of-demand demand function, one of the form D(p) = Cpk , where
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k is the elasticity. We are asserting that elasticity is �2.5, andwhen p = $44,
demand is for 30,000 units. So to find C , we solve

30,000 = C ⇥ 44�2.5.

This gives C = 385,259,136. So when price is $41.76, demand is

385,259,136⇥ 41.67�2.5 = 34,371.16.

Hence the change in revenues is

34,371.16⇥ 41.67� 30,000⇥ 44 = $112,246.26.

The change in costs is $99,375 as before, so, computed this way, the net gain
in profit is $12,871.25.

Which is why this problem is not easy. What you know, given the data of
the problem, is that $44.00 is too high a price. In practice, you begin to lower
your price and see where it gets you.

7.6 To get total demand, we need demand functions for each group, so the
first step is to invert each inverse demand function:

• For the youth group, Py(xy) = 10�xy/1000. I assume (which is entirely
standard in all examples of this sort) that thismeans that for prices above
10, there is no demand by this group. There is demand for prices from
10 to 0, given by solving p = 10 � xy/1000 for xy , which is Dy(p) =
1000(10� p) .

• Similarly, demand for the middle-aged group is 0 for prices above 15,
and for prices between 15 and 0, it is given by Dm(p) = 2000(15� p) .

• Demand for seniors is 0 for prices above 12.5, and it is given by Ds(p) =
800(12.5� p) for prices from 12.5 down to 0.

Total demand is the sum of these three group demand functions. No group
buys at prices above 15, only the middle-aged group buys from 15 to 12.5,
the middle-aged and seniors buy from 12.5 to 10, and all three groups buy
from 10 to 0. Therefore, total demand is

D(p) =

8
>><

>>:

0, if p > 15,
2000(15� p), if 15 � p > 12.5,
2000(15� p) + 800(12.5� p), if 12.5 � p > 10, and
2000(15� p) + 800(12.5� p) + 1000(10� p), if 10 � p � 0.
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Collecting terms in each line yields

D(p) =

8
>><

>>:

0, if p > 15,
30,000� 2000p, if 15 � p > 12.5,
40,000� 2800p, if 12.5 � p > 10, and
50,000� 3800p, if 10 � p � 0.

Students sometimes worry, in defining the price ranges, whether weak or
strict inequalities should be used. Since the demand function is continuous
across each of those prices, it does not matter.

The problem also asked for inverse demand. To find this, we invert the
demand function just computed. We do this in sections. First, note that, at
p = 0, demand is 50,000 units, so this is an upper bound on the quantity that
can be sold. (We say, in writing down the inverse demand function, that
price at quantities above 50,000 is 0.) Now we have to break the quantity
range, from0 to 50,000, into quantity intervals that correspond to prices from
15 to 12.5, from12.5 to 10, and from10 to 0. To do this, we plug the prices 12.5
and 10 into the demand function, finding that D(12.5) = 5000 and D(10) =
12,000. Hence, from quantity level 0 to 5000, demand is 30,000� 2000p , so
inverse demand is P (x) = 15� x/2000. From quantity level 5000 to 12,000,
demand is 40,000� 2800p , hence inverse demand is P (x) = 40,000/2800 �
x/2800 = 14.2857�x/2800. From quantity level 12,000 to 50,000, demand is
50,000�3800p , hence inverse demand is 13.1579�x/3800. Putting together
the pieces,

P (x) =

8
>><

>>:

15� x/2000, for 5000 � x � 0,
14.2857� x/2800, for 12,000 � x > 5000,
13.1579� x/3800, for 50,000 � x > 12,000, and
0, for x > 50,000.

7.7 (a) We have to consider three ranges of prices. For prices above $15, the
firm sells no units. For prices from $10 to $15, it sells only to the older group,
selling 250(15�P ) per 1000 women in this group. There are 25,000 women
in this group in this market, so total sales to them are 25 ⇥ 250(15 � P ) =
6250(15�P ) . Finally, for prices below $10, the firm sells 25⇥ 250(15�P ) =
6250(15�P ) towomen in the older group and 40⇥500(10�P ) = 20,000(10�
P ) to women in the younger group, for total sales of

6250(15� P ) + 20,000(10� P ) = 293,750� 26,250P.
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Therefore, the demand function facing this firm is

D(P ) =

8
<

:

0, for P > 15,
93,750� 6250P , for 10 < P  15, and
293,750� 26,250P , for P  10.

(b) To do part b, we first have to work out the levels of sales to each of the
four groups at the price $8.

• For the group of women aged 15–20, the firm sells 25 ⇥ 600 = 15,000
units.

• For the group of women aged 21–25, it sells 15⇥ 500 = 7500 units.

• For the group of women aged 26–30, it sells 10⇥ 600 = 6000 units.

• For the group of women aged 31–35, it sells 5⇥ 300 = 1500 units.

So its total sales at $8 are 15,000 + 7500 + 6000 + 1500 = 30,000 units.

To find the (approximate) level of sales at $8.16, we need to compute the
elasticity of total demand at $8. To do this, we recall from the chapter that
the elasticity of total demand is the weighted average of elasticities of pieces
of demand, weighted by the demand by each piece. Since total demand is
30,000 units, this is

⌫(P ) = (�1)15,00030,000 + (�1.2)
7500
30,000 + (�1.5)

6000
30,000 + (�2)

1500
30,000 =

(�1)(0.5)+(�1.2)(0.25)+(�1.5)(0.2)+(�2)(0.05) = �0.5�0.3�0.3�0.1 = �1.2.

The elasticity of demand at P = 8 for the entire population is �1.2. There-
fore, if price increases from $8 to $8.16, which is an increase of 2%, the quan-
tity would decrease by approximately (2%)(1.2) = 2.4%. Since the quantity
is 30,000 at P = 8, this means that a rise in price to $8.16 would give a fall
in the quantity demanded of approximately (30,000)(0.024) = 720 units, to
approximately 29,280 units.

(c) A price of $8 is too low. We use the formula

MR(x) = P (x)
✓
1 + 1

⌫̂(x)

◆
.
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At a price of P (x) = $8, the firm expects to sell 30,000 units, and the elasticity
of demand at that price–quantity pair is �1.2. Marginal revenue is

MR(30,000) = 8
✓
1 + 1

�1.2

◆
= 8⇥ 16 = $1.333.

This is less than marginal cost of $2. Since the marginal cost function is
constant at $2 and marginal revenue falls as quantity increases, the firm, to
maximize profit, must scale back production to a level at which marginal
revenue equals $2. (If, and it is a very big if, the firm had constant elasticity
of demand, this would be the solution to 2 = p(1+ (5/�6)) = p/6 or p = $12.
But we have no guarantee that the elasticity of demand stays the same for
this big a change in price.) Scaling back the quantity means raising prices;
$8 is too low a price for profit maximization.

7.8 The solution to this problem is given in detail in Chapter 8 of the text,
beginning on page 184. So I won’t reproduce it here.


