NCERT Solutions for Class 12

Micro Economics

Chapter — 4 Theory of the Firm under Perfect Competition

1. What are the characteristics of a perfectly competitive market?

Ans: Perfect Competition: A market wherein we find perfect competition between
a large number of buyers and sellers of a homogeneous product and the price of the
product is determined by the industry is called perfect competition market. There is

one fee that remains in the marketplace and all the corporations sell the product on
the fixed fee.

Features of perfectly competitive marketplace
a. Free and Perfect C ompetition:

In a great marketplace, there are no tests either on the buyers or sellers. they're
unfastened to shop for or to promote to any person. It means there are not any
monopolies.

b. Cheap and Efficient Transport and Communication:

Uniform rate for the commodity might not be viable if the modifications inside the
prices are not speedy adjusted or the commodity can't be speedy transported. Thus,
cheap and efficient means of shipping and conversation are a need in a superbly
aggressive market.

c. Wide Extent:

Sometimes a wide market is regarded as the same thing as the perfect market.
When we consider a wider market, the commodity should have permanent as well
as universal demand. The products should be portable and the means of transport
as well as communication should be quick enough to speed up the process. There
ought to be peace and protection and substantial division of labor.

d. Large number of firms:

In this market, a product is produced as well as sold with the aid of massive wide
variety of firms. considering that there are big wide variety of corporations,



therefore every company is providing handiest a small a part of the overall supply
within the market, accordingly no person firm has any marketplace electricity. It
means that no firm can impact the charge of the product; rather, each have to take
delivery of the price set with the aid of the forces of marketplace demand and
supply. The companies are fee-talkers as opposed to price-makers.

e. Large number of buyers:

In a wonderfully competitive marketplace, there are big numbers of consumers
each worrying a small a part of the total market deliver of the product. As a result,
no unmarried buyer is in a position to persuade the market charge determined with
the aid of the forces of market demand and supply

f. Homogeneous Product:

In a perfectly aggressive market, all of the companies produce and supply the same
merchandise. It way that the goods of all the firms are ideal substitutes of each
different in terms of amount, great, coloration, length, capabilities, and many
others. because of the homogenous nature of products, existence of uniform fee is
assured.

g. Free entry and exit:

In a superbly competitive market, there aren't any regulations at the entry of new
companies into the marketplace or at the go out of current firms from the
marketplace. If there are abnormal income, new firms will enter the marketplace
and if there are abnormal losses, a few present companies will exit the
marketplace.

h. Perfect knowledge among buyers and sellers:

In a wonderfully aggressive marketplace, the firms and the shoppers own ideal
statistics about the marketplace. It implies that no customer or firm is ignorant
about the charge winning inside the marketplace. The implication of this option is
if any character company is charging better (or decrease) charge for a
homogeneous product, the buyers will shift their buy to different companies (or
shift their purchase from the company to other corporations promoting at decrease
price).

i. Perfect mobility of factors of production:



In a perfectly aggressive marketplace, the factors of production whether or not
geographically or occupationally are completely cellular main to component-rate
equalization throughout the marketplace.

j. No promeotional and selling costs:

There are not any commercials and promotional costs incurred by way of the
companies. The selling expenses beneath a perfectly competitive marketplace are
Z€T0.

2. How are the total revenue of a firm, market price and the quantity sold by
that firm related to each other?

Ans: Total revenue is said to be defined as the total sales proceeds of a producer
by selling corresponding levels of output or sum total of revenue receipts from the
sale of a given quantity of commodity. In other words, it can be defined as price
times the quantity of output sold.

Total Revenue = Market Price x Quantity of output sold
TR =Px0Q
Hence, TR =PQ

In a perfectly competitive market, the marketplace price is given, i.e., a company
can act as a price taker and cannot have an effect on the rate. subsequently, a
specific firm can have an impact on its TR by altering the amount.

3. What is the price line?

Ans: Rate line is the graphical representation of the connection between output and
rate, with x-axis denoting the output and y-axis denoting the price.In other words,
the price line shows the relationship between the market price and a firm’s output
level. The vertical height of the price line is equal to the market charge. For a
wonderfully competitive firm, rate line and call for curve are the same.




Price (Rs)

Price line
P=Dd=AR=MR

Output (Units)

4. Why is the total revenue curve of a price-taking firm an upward-sloping
straight line? Why does the curve pass through the origin?

Ans: The total revenue curve for a company in a perfectly competitive marketplace
1s an upward sloping curve due to the fact the rate or AR remains steady and MR 1is
also same to AR. Therefore, TR can handiest be prompted through altering the
output otfered, because the charge stays constant. The growth in TR is within the
1dentical proportion because the boom in the output sold.

The curve passes via the beginning, which means that no matter what the
price level is, if the output bought is 0, TR may also be 0.

TR (Rs) TR

Output (Units)

5. What is the relation between market price and average revenue of a price
taking firm?



Ans: Average revenue is described as the sales consistent with unit of the output
sold. 1t is expressed because the ratio among general sales and the output bought.

AR=TR/O
We know that,
TR=P* Q
AR=P*Q\Q
AR =P

For this reason, the marketplace fee and the common sales are the equal for an
excellent competitive firm.

6. What is the relation between market price and marginal revenue of a price-
taking firm?

Ans: Marginal sales is described as the trade in the overall revenue that occurs
because of the sale of 1 extra unit of output. it is calculated as

Where,

MR, =Marginal revenue due to nth unit of output
TR, =Total revenue due to n units of output

TR,.1 =Total revenue due to (n— 1) units of output
Suppose that the market price is P

MR,=TR,- TRy

=PQn— P(Qn1)

MR =PQ,-PQ,+P

MR = P. Thus, for an excellent competitive company, marginal sales is
equal to the marketplace charge according to unit of output. As a end result
that revenue from every extra unit (MR) is same to price or average
revenue.
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7. What conditions must hold if a profit-maximizing firm produce positive
output in a competitive market?

Ans: Whilst charge stays constant companies can sell any quantity of output at the
fee constant by way of the market. AR stays equal in any respect levels of output
and additionally revenue from every additional unit (MR) is identical to AR. the
following 3 conditions must maintain if a income maximizing company produces
high quality degree of output (say equilibrium output Q*) in a aggressive
marketplace:

i. MR must be equal to MC at Q*.
ii. MC should be upward sloping or rising at Q*.

iii. In short run-Price must be greater than or equal to AVC .i.e. P > AVC at
Q.

In long run - Price must be greater than or equal to LAC.

8. Can there be a positive level of output that a profit-maximizing firm
produces in a competitive market at which market price is not equal to
marginal cost? Give an explanation.

Ans: There isno positive level of output that a firm generates at which price is not
equal to MC. Let us understand the following two cases where price is not equal to
MC.



Price
Marginal Cost (Rs)

Output (Units)

CaseA: If P >MC

At output Oql, price is, while the MC is Lgl. So, Oql isn't the income maximizing
output. that is because of the truth that the firm can grow its profit degree via
increasing its output too.

CaseB:If P <MC

At output Og3 price is Hq3 and MC is Gg3. So, Og3 isn't always the income
maximizing output. That is due to the fact the firm can growth its income through
lowering its output degree to. Hence the earnings maximizing factor must be same
as MC and it can not be extra or lesser than MC.

0. Will a profit-maximizing firm in a competitive market ever produce a
positive level of output in the range where the marginal cost is falling? Give
an explanation.

Ans: No, It isn't always feasible for any perfect aggressive company to provide a
advantageous stage of output in a selection where MC is falling. that is because, in
line with one of the situations of income maximization, MC curve need to be
upward sloping or the slope of MC curve have to be superb at the equilibrium stage
of output.

Allow us to take an example: At point Z price is identical to MC, however MC is
falling and 1s negatively sloped. For any degree of output greater than Oq0, the
firm is facing fee > MC, which implies that the income may be maximized via
growing the output level further.




Price MC
Marginal Cost (Rs)

Output (Units)

Theretore, the factor 'E’ 1s the equilibrium point, where an earnings maximizing

company could operate and produce gadgets of output and its earnings will be
maximized.

10. Will a profit-maximizing firm in a competitive market produce a positive

level of output in the short run if the market price is less than the minimum of
AVC?

Ans: No, it is not feasible for a company to supply a nice level of output within the
brief run if the charge is much less than the minimal of AV C. this is because as
soon because the market rate falls underneath the minimum of SAVC, which
implies that the company is not able to cowl it’s fixed in addition to variable fees,
and as a result it's going to stop production. consequently, allow us to recognize by
using taking an instance:

SMC

Price SAC
Marginal Cost (Rs) \/ SAVC
LOSS FEh

; /
L P=Dd=AR=MR

q
Output (Units)



At the point K, price charged by the firm is ON and output sold is Oq;, and the
firm generates TR.

TR=P*Q

=0P* Oqy

= area (rectangleOq;LP)

And incurs the variable cost of TVC

TVC =SAVC * Quantity of output

=0N * Oq;

=area (rectangle Oq;KN

Profit earned by the fiim =TR - TC =TR - (TVC +TFC)
=TR-TVC - TFC

[f the firm is not producing anything then at zero level of output, the firm’s TR
and TV C will be zero level of output, the profit earned by the firm is

Profit =1I; =TR - TVC- TFC

[I, =- TFC

Now if it produces level of output, then the profit earned will be
[I,=TR-TVC - TEC

= area (rectangle Oq;LP) - area (rectangle Oq;KN) - TFC

Or, II, =- area (rectangle PLKN) - TFC

This implies this is more than II2. The company incurs extra loss if it produces
Oql degree of output than the loss related to 0 degree of output. as a consequence,
the firm will stop manufacturing on every occasion P < SAVC and therefore at
income maximizing level of output, the fee must be extra than or identical to
SAV C inside the short run.



11. Will a profit-maximizing firm in a competitive market produce a positive
level of output in the long run if the market price is less than the minimum of

AC? Give an explanation.

Ans: No, it isn't always possible for a company to provide a high quality degree of

output in the end if the marke

place price falls quickly to the minimum of AC. This

1s because, in the long run,

there's free access and go out of companies and all

corporations earn ordinary profit. Therefore, any firm making losses in the long

term will forestall production.

Price
Marginal Cost (Rs)

At Oq; Level of output,

let us recognize this concept via an instance

LMC

/ -

K

/v P=MC

L P=Dd=AR=MR

Qs
Output (Units)

Price charged by the firm = OP.

Revenue generated by the firm (TR)=P* Q

=0P* Oqy
= area (rectangle Oq;LP)

Cost of producing Oq; level of output (TC) = Quantity of output

=0N * Oq;

TC =area ( rectangle Oq:KN ) Profit eamed by the firm

=TR-TC



=area (rectangle Oq;LP) - area (rectangle Oq;KN)
=- area (rectangle NKLP)

A ccordingly, the loss incurred by the firm is equal to the area of the rectangle
NKLP.

In the long run, all corporations earn 0 economic profit, and if any firm earns loss
or terrible profit, then the firm will shut down its production. accordingly, if the
firm earns loss, 1.e. if rate is lesser than LAC at any stage of output, it'll no longer
be the income maximizing output stage of the firm

12. What is the supply curve of a firm in the short run?

Ans: Let's create a short-run supply curve for an organisation. This derivation will
be divided into two parts. When the market cost price is greater than or equal to the
minimal AVC, establish the enterprise's profit-maximizing output degree. When
the market cost is less than the minimum AVC, we can now establish the
enterprise's profit-maximizing output degree.

SMC

Price

SAC

/ AVC

4 Output

Case 1: The price exceeds or equals the minimal AVC.

A ssume the market cost price is p;, which is higher than the AVC minimum. On
the increasing half of the SMC curve, we equalise p; with SMC, resulting in the
output degree q;. It's also worth noting that the AVC in q; does not exceed the
market cost price, p;. As a result, at g, all three conditions in section 3 are met. As
a result, when the market cost price is p;, the short-run output degree of the firm is

(1.



Case 2: The price is lower than the AVC minimum.

A ssume the market cost price 1S p,, which is lower than the AVC minimum. If a
profit-maximizing firm produces a positive production in the near run, the market
cost price, p,, must be higher than or equal to the AVC at that output level. The
AVC clearly outperforms p, in the image. In other words, the company is unable to
produce a profit. As a result, if the market price is p,, the firm will produce no
output.

13. What is the supply curve of a firm in the long run?

Ans: Let's create a long-run supply curve for a company. We divide the derivation
into two sections when dividing the short-run curve. When the market cost price is
larger than or equal to the minimal (long-run) AC, we first determine the
enterprise's profit-maximizing production degree.

When the market cost price is less than the minimal (long-run) AC, we determine
the enterprise's profit-maximizing output degree.

Case 1: A price that is greater than or equal to the LRAC minimum

A ssume the market cost price is p;, which is higher than the LRAC minimum. We

obtain the output degree q; by equating p; with LRMC on the ascending part of the
LRMC curve.

[t's also worth noting that the LRAC at g; does not exceed the p; market cost
pricing. As a result, at q;, all three conditions in section 3 are met. As a result,
when the market cost price is p;, the enterprise's supplies are equal to ; in the long
term.
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Case 2: Price Below the LRAC Minimum

A ssume the market cost price is p,, which is lower than the LRAC minimum. If a
profit-maximizing firm produces a positive production over time, the market cost
price, p2, must be larger than or equal to the LRAC at that output level.

In other words, the company is unable to produce a profit. As a result, when the
market cost price is p,, the firm produces nothing. We can draw an important
conclusion by combining instances 1 and 2.

The increasing component of the LRMC curve from and above the minimum
LRAC, as well as the zero production for all cost prices less than the minimum
LRAC, is an enterprise's long-run supply curve.

14. How does technological progress affect the supply curve of a firm?

Ans: The supply curve of a company is a wonderful feature of a country of era.
that 1s, if the technology to be had to the firm appreciates, more amount of output
may be produced through the firm with the given ranges of capital and exertions.
due to such improvements or technological improvements, the company will revel
in decrease cost of manufacturing, that allows you to result in downward shift (to
the right) of the MC curve. this may similarly cause rightward shift of the firm's
supply curve. accordingly, because of the appreciation and development of
production strategies, the company will produce more and more output a good way
to be provided at a given marketplace fee. it may reason fall to the marginal price
additionally.




15: How does the imposition of a unit tax affect the supply curve of a firm?

Ans: A unit tax is the tax imposed by using the government on according to unit of
the output bought. because of the imposition of unit tax, the value of production
according to unit of output will increase, which ultimately increases the marginal
cost? therefore, the LMC curve will shift leftward upward and because the deliver
curve is a portion of LMC, so the deliver curve may even shift leftward upward.

Let us apprehend the impact of imposition of unit tax via an instance. assume that a
company is facing the rate OP1. LAC1 and LMC1 are the long term average value
curve and long term marginal price curve respectively. also anticipate that the
authorities has imposed a unit tax of Rs in line with unit of output produced. Now,
this could increase the firm's LAC and LMC, because the firm desires to pay Rs ok
extra on every output produced. LMC1 and LAC1 will shift leftward upwards to
LMC2 and LAC?2. The significance of shift is equal to Rs k. as the deliver curve is
part of LMC, it's going to additionally shift leftward from S1 to S2, because of the
imposition of the tax. consequently, the firm will now supply lesser devices of
output.
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16. How does an increase in the price
firm?

of an input affect the supply curve of a

Ans: A boom inside the price of an enter increases the cost of manufacturing,
which in turn increases the marginal fee of the company. consequently, the MC

curve will shift upward to the left. As

a result, the supply curve will even shiit

leftward upward. therefore, an increase in the enter rate negatively impacts the

deliver of the company.

17. How does an increase in the number of firms in a market affect the market

supply curve?

Ans: The marketplace deliver curve is

a horizontal summation of all the supply

curves of man or woman companies in the market. If the wide variety of firms in a

market will increase, then the marketp.

ace deliver curve will shift nghtward as



there might be greater variety of firms imparting extra output. boom in variety of
producers will reason increase in deliver.

18. What does the price elasticity of supply mean? How do we measure it?

Ans: Price elasticity of supply (es) or PES is defined as the degree of the
responsiveness of quantity supplied, to the change in price for a specific
commodity.

[t is only expressed in numerical form as:
Price elasticity of supply (es)
Es = Percentage change in quantity supplied / Percentage change in price.

19. Compute the total revenue, marginal revenue and average revenue
schedules in the following table. Market price of each unit of the good is Rs
10.

Quantity sold TR MR AR

0
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Ans: The calculations are as follows:

Quantity | TR=P*Q MR = TR, - AR =TR/
sold TRp Q

0

1 10*1 =10 10-0 =10 10
2 10*2 =20 20-10=10 10
3 10* 3 =30 30-20=10 10
4 10 * 4 =40 40 - 30 =10 10
D 10* 5 =230 00 - 40 =10 10
0 10* 6 =60 00 -50 =10 10

20. The following table shows the total revenue and total cost schedules of a
competitive firm. Calculate the profit at each output level. Determine also the
market price of the good.

Quantity TR (Rs) TC (Rs) Profit
Sold

0 0 D

1 5 7

2 10 10
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3 15 12
4 20 19
D 29 43
0 30 33
7 J0 40

Ans: The calculations are as follows:

Quantity TR TC Profit AR=
Sold TR/ Q
0 0 0 0-95
=-5
1 7 7 D —7 o/1 =5
=-2
2 10 10 10 — 10 10/2
3 15 12 1512 15/3
=3 o
4 20 15 20-15 20/4




D 20 20 20—23 29/
=2 —

0 30 33 30—-33 30/6
=-3 —_—

] 39 40 39 — 40 39/7
=-5 —

21. The following table shows the total cost schedule of a competitive firm. It
is given that the price of the good is Rs 10. Calculate the profit at each output
level. Find the profit maximizing the level of output.

Quantity Sold TC
0 5

1 15

2 22

3 27

4 31

5 38

6 19

7 63




0 |

9 101

10 123

Ans: The calculations are as follows:

Quantity Price | TC TR=P*(Q Profit=TR - TC
Sold

0 10 3 10*0 =0 0-5=-5

1 10 15 10*1 =10 10-15 =-5

2 10 22 10*2 =20 20-22 =-7
3 10 27 10* 3 =30 30-27 =3

4 10 31 10* 4 =40 40-31 =9

i 10 38 10*5 =50 50 - 38 =12
0 10 49 10*6 =60 60 -49 =11
7 10 03 10*7 =70 70 - 63 =7

8 10 81 10* 8 =80 80-81 =-1

2 10 101 10*9 =90 00- 101 =-11




10 10 123 10* 10 =100 100 — 123 =-23

Income maximizing output 1S wherein the distinction between TR and TC is the
most. This exists at 5 devices of output, wherein the company is earning profit of
12.

22. Consider a market with two firms. The following table shows the supply schedules
of the two firms: the S5, column gives the supply schedule of firm 1 and the 55,
column gives the supply schedule of firm 2. Enmphte the market supply schedule.

Price SS1 (units) SS, (units)
0 0 0
1 0 0
2 0 0
3 1 1
1 2 2
D 3 3
b 4 4

Ans: The calculations are as follows:

Price SS¢ (units) SS, (units) Market Supply =
SS{ +SS,

0 0 0 0+0=0




1 0 0 04+0=0
2 0 0 0+0=0
3 1 1 1+1=2
4 2 2 242 =4
5 3 3 3+3=6
6 4 4 444 =8

23. Consider a market with two firms. In the following table, columns labelled as

$5: and S5, give the supply schedules of firm 1 and firm 2 respectively. Compute
the market supply schedule.

Price SS; (kg) SS, (kg)
0 0 0
1 0 0
2 0 0
3 1 0
4 2 0.5
D 3 1




0 b 2.5

Ans: The calculations are as follows:

Price SS; (kg) SS; (kg) Market Supply =

SS; +SS,

0 0 0 0+0=0

1 0 0 0+0=0

2 0 0 0+0=0

3 | 0 1 4+0=0

4 2 0.5 2+00=20

D 3 1 3+1=4

0 4 1.5 44+1.5=05..

- 5 ) 542 =7

0 0 2D 6 +2.5=85

24. There are three identical firms in a market. The following table shows the
supply schedule of firm 1. Calculate the market supply schedule.



Price SS; (units)
0 0
1 0
2 2
3 1
1 6
D 8
6 10
7 12
8 14

Ans: The calculations are as follows:

Price SS; SS, SS; Market Supply =
SS; +SS, + 5§,
0 0 0 0 0
1 0 0 0 0




3 4 /) 4 12
4 0 0 0 18
) 8 0 3 24
0 10 10 10 30
7 12 12 1.2 36
3 14 14 14 42

Thus, from the above solution, we can understand that if the three firms are
identical, supply from each firm will also be equal.

25. A firm earns a revenue of Rs 50 when the market price of a good is Rs 10.
The market price increased to Rs 15 and the firm now earns revenue of Rs
150. What is the price elasticity of the firm's supply curve?

Ans: The calculations are:
At Market Price, (P{) =Rs 10
Total Revenue, TRi=P; * Q; =hH0

=Q:=TR\ P,
Q; =50/10
Q1 = 5 units

At Market Price, (P;) =Rs. 15
Total Revenue, TR, =P, * Q, =150
Q, =TR,y/P,



» =150/15
Q,= 10 (units)
Elasticity of supply,e,= Q\ P*P\Q
Q=Q2-Q4
Change in quantity =10 — 5 =5 units
Change in price P =P;- P, =15-10=Rs. 5
e,=9/5*%10/5
e =2

Thus, price elasticity of the firm's supply curve is 2.

26. The market price of good changes from Rs 5 to Rs 20. As a result, the
quantity supplied by a firm increase by 15 units. The price elasticity of the
firm's supply curve is 0.5. Find the initial and final output levels of the firm.

Ans: The calculations are:
Elasticity of Supply, e, =0.5
[nitial Price, P; =Rs 5
Final price, P, =Rs 20

P =P, - P,
=20-5

P =15 (change in price)
Q =15 (change in quantity)
Qi= Q+Q
0.50=5/0Q;
=10 units



[nitial quantity = 10 units
Final quantity, Q3 = Q +Q;
=15 +10

Therefore, Q; =25 units

27. At the market price of Rs 10, a firm supplies 4 units of output. The market
price increases to Rs 30. The price elasticity of the firm's supply is 1.25. What
quantity will the firm supply at the new price?

Ans: The calculations are:
[nitial Price, P; =Rs 10
Initial Output, Q; =4 units
Final Price, P,=Rs 30
P=P,-P,
=Rs 30 -10 =Rs 20
Elasticity of supply, e, =1.25
es= Q/20*%10/4
1.20= Q/20*10/4
=1.25*8= Q
=10 units
Thus, final output supplied, Q, = Q +Q
» =10 +4 =14 ;s (quantity at new price)



