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Question 1:
Explain the concept of a production function.

ANSWER:

The production function of a firm depicts the relationship between the
inputs used in the production process and the final output. It specifies how
many units of different inputs are needed in order to produce the maximum
possible output. Production function is written as:

Q. =f(L, K)
Where

Q. represents units of output x produced.
L represents units of labour employed.
K represents units of capital employed.

The above equation explains that Q, units of output x are produced by
employing L and K units of labour and capital respectively and by a given
technology. As the given level of technology appreciates, the output will
increase with the same level of capital and labour units.

NCERT 12th Economics (Microeconomics) Chapter 3, class 12 Economics
(Microeconomics) chapter 3 solutions
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Question 2:
What is the total product of an input?

ANSWER:
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Total product is defined as the sum total of output produced by a firm by
employing a particular input. It is also known as the Total Physical Product

and is represented as ' 2.0

Where, Y represents summation of all outputs and Q, represents units of
output x produced by an input.
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Question 3:
What is the average product of an input?

ANSWER:

Average product is defined as the output produced by per unit of variable
factor (labour) employed. Algebraically, it is defined as the ratio of the total
product by units of labour employed to produce the output, i.e.

ap="
L

Where,
TP = Total product

L = units of labour employed

NCERT 12th Economics (Microeconomics) Chapter 3, class 12 Economics
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Question 4:
What is the marginal product of an input?

ANSWER:
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Marginal Product is defined as the additional output produced because of
the employment of an additional unit of labour. In other words, it is the
change in the total output brought by employing one additional unit of
labour. Algebraically, it is expressed as the ratio of the change in the total
product to the change in the units of labour employed, i.e.

ATP  Change in Total Product
AL Change in labour units
or, UP, =TF, TP _,

MP, =

Where,
TP, = Total product produced by employing n units of labour

TP,_, = Total product produced by employing (n — 1) units of labour
Page No 49:
Question 5:

Explain the relationship between the marginal products and the total product of an
input.

ANSWER:

Relationship between marginal products (MP) and the total product (TP)
can be represented graphically as
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Labour input
{Units)
MP

L

Labour input
(Llmuts)

MP

1) TP increases at an increasing rate till point K, when more and more units
of labour are employed. The point K is known as the point of inflexion. At
this point MP (second part of the figure) attains its maximum value at point
U.

2) After point K, TP increases but at a decreasing rate. Simultaneously, MP
starts falling after reaching its maximum level at point U.

3) When TP curve reaches its maximum and becomes constant at point B,
MP becomes zero.

4) When TP starts falling after B, MP becomes negative.
5) MP is derived from TP by

MP = ATP
AL

Or, MP=TP ~TP

=l
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Question 6:

Explain the concepts of the short run and the long run.
ANSWER:

Short run:

In short run, a firm cannot change all the inputs, which means that the
output can be increased (decreased) only by employing more (less) of the
variable factor (Iabour). It is generally assumed that in short run a firm
does not have sufficient or enough time to vary its fixed factors such as,
installing a new machine, etc. Hence, the output levels vary only because of
varying employment levels of the variable factor.

Algebraically, the short run production function is expressed as

0, =f(L K)

Where,
Q.= units of output x produced

L =labour input

K = constant units of capital
Long run:

In long run, a firm can change all its inputs, which means that the output

can be increased (decreased) by employing more (less) of both the inputs —
variable and fixed factors. In the long run, all inputs (including capital) are
variable and can be changed according to the required levels of output. The
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law that explains this long run concept is called returns to scale. The long
run production function is expressed as

Q.=f(L,K)
Both L and K are variable and can be varied.

NCERT 12th Economics (Microeconomics) Chapter 3, class 12 Economics
(Microeconomics) chapter 3 solutions
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Question 7:

What is the law of diminishing marginal product?
ANSWER:

Law of diminishing Marginal Product

According to this law, if the units of the variable factor keeps on increasing
keeping the level of the fixed factor constant, then initially the marginal
product will rise but finally a point will be reached after which the marginal
product of the variable factor will start falling. After this point the marginal
product of any additional variable factor will be zero, and can even be
negative.

Page No 49:

Question 8:

What is the law of variable proportions?
ANSWER:

Law of Variable Proportions

According to the law of variable proportions, if more and more units of the
variable factor (labour) are combined with the same quantity of the fixed
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factor (capital), then initially the total product will increase but gradually
after a point, the total product will start diminishing.
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Question 9:
When does a production function satisfy constant returns to scale?

ANSWER:

Constant returns to scale will hold when a proportional increase in all the
factors of production leads to an equal proportional increase in the output.
For example, if both labour and capital are increased by 10% and if the
output also increases by 10%, then we say that the production function
exhibits constant returns to scale.

Algebraically, constant returns to scale exists when

finL, nK) = n. AL, K)

This implies that if both labour and capital are increased by ‘n’ times, then
the production also increases by ‘n’ times.

NCERT 12th Economics (Microeconomics) Chapter 3, class 12 Economics
(Microeconomics) chapter 3 solutions
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Question 10:
When does a production function satisfy increasing returns to scale?

ANSWER:

Increasing returns to scale (IRS) holds when a proportional increase in all
the factors of production leads to an increase in the output by more than
the proportion. For example, if both the labour and the capital are
increased by ‘n’ times, and the resultant increase in the output is more than
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Algebraically, IRS exists when
finL, nK) > n. (L, K)
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Question 11:
When does a production function satisfy decreasing returns to scale?

ANSWER:

Decreasing returns to scale (DRS) holds when a proportional increase in all
the factors of production leads to an increase in the output by less than the
proportion. For example, if both labour and capital are increased by ‘n’
times but the resultant increase in output is less than ‘n’ times, then we say
that the production function exhibits DRS.

Algebraically, DRS exists when
finL, nK) < n. AL, K)

NCERT 12th Economics (Microeconomics) Chapter 3, class 12 Economics
(Microeconomics) chapter 3 solutions
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Question 12:
Briefly explain the concept of the cost function.

ANSWER:

The functional relationship between the cost of production and the output
is called the cost function. It is expressed as

C=AQ)
Where,
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Q, = Units of output x produced

In other words, the output-cost relationship for a firm is depicted by the
cost function.

The cost function depicts the least cost combination of inputs associated
with different output levels.

NCERT 12th Economics (Microeconomics) Chapter 3, class 12 Economics
(Microeconomics) chapter 3 solutions
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Question 13:

What are the total fixed cost, total variable cost and total cost of a firm? How are
they related?

ANSWER:
Total Fixed Cost (TFC)

This refers to the costs incurred by a firm in order to acquire the fixed
factors for production like cost of machinery, buildings, depreciation, etc.
In short run, fixed factors cannot vary and accordingly the fixed cost
remains the same through all output levels. These are also called overhead
costs.

Total Variable Cost (TVC)

This refers to the costs incurred by a firm on variable inputs for production.
As we increase quantities of variable inputs, accordingly the variable cost
also goes up. It is also called ‘Prime cost’ or ‘Direct cost’ and includes
expenses like — wages of labour, fuel expenses, etc.

Total Cost (TC)

The sum of total fixed cost and total variable cost is called the total cost.
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Total cost = Total fixed cost + Total variable cost

TC =TFC + TVC

Cost &
(Rs) TC e

TFC

Gm]:l-ur
{Units)

Relationship between TC, TFC, and TVC

1) TFC curve remains constant throughout all the levels of output as fixed
factor is constant in short run.

2) TVC rises as the output is increased by employing more and more of
labour units. Till point Z, TVC rises at a decreasing rate, and so the TC
curve also follows the same pattern.

3) The difference between TC and TVC is equivalent to TFC.

4) After point Z, TVC rises at an increasing rate and therefore TC also rises
at an increasing rate.

5) Both TVC and TFC is derived from TCi.e. TC = TVC + TFC
Page No 50:
Question 14:

What are the average fixed cost, average variable cost and average cost of a firm?
How are they related?
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ANSWER:

Average Fixed Cost:
It is defined as the fixed cost per unit of output.

AFC =105
Q

Where,

TFC = Total fixed cost

Q = Quantity of output produced

Average Variable Cost:

It is defined as the variable cost per unit of output.

AVC = m

Where,

TVC = Total variable cost

Q = Quantity of output produced
Average Cost:

It is defined as the total cost per unit of output. Average cost is derived by
dividing total cost by quantity of output.

AC=1¢

Q

AC is also defined as the sum total of average fixed cost and average
variable cost.
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AC =AFC+ AVC

AC

ANVC
Cost (Rs) M
£

——— — AFC
Q. Q,  Output (units)

Relationship between AC, AFC, AVC:
1) AVC and AFC are derived from AC as AC = AFC + AVC.

2) The plot for AFC is a rectangular hyperbola and falls continuously as the
quantity of output increases.

3) The minimum point of AVC will always exist to the left of the minimum
point of AC; i.e., point ‘Z’ will always lie left to point ‘M’

4) AFC being a rectangular hyperbola falls throughout; this causes the
difference between AC and AVC to keep decreasing at higher output levels.
However, it should be noted that AVC and AC can never intersect each
other. If they intersect at any point, it would imply that AC and AVC are
equal at that point. However, this is not possible as AFC will never be zero
because it is a rectangular hyperbola that never touches x-axis.

5) AC inherits shape from AVC’s shape and it is because of law of variable
proportions that both the curves are U-shaped.

Page No 50:
Question 15:

Can there be some fixed cost in the long run? If not, why?
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ANSWER:
No, there cannot be any fixed cost in the long run. In the long run, a firm
has enough time to modify factor ratio and can change the scale of
production. There is no fixed factor as the firm can change quantity of all

the factors of production and therefore there cannot be any fixed cost in the
long-run.

Page No 50:
Question 16:

What does the average fixed cost curve look like? Why does it look so?

ANSWER:

Average fixed cost curve looks like a rectangular hyperbola. It is defined as
the ratio of TFC to output. We know that TFC remains constant throughout
all the output levels and as output increases, with TFC being constant, AFC
decreases.

When output level is close to zero, AFC is infinitely large and by contrast
when output level is very large, AFC tends to zero but never becomes zero.
AFC can never be zero because it is a rectangular hyperbola and it never
intersects the x-axis and thereby can never be equal to zero.

AFC (Rs)

AFC

Cutput (units)
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Question 17:
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What do the short run marginal cost, average variable cost and short run average
cost curves look like?

ANSWER:

The short run marginal cost (SMC), average variable cost (AVC) and short
run average cost (SAC) curves are all U-shaped curves. The reason behind
the curves being U-shaped is the law of variable proportion. In the initial
stages of production in the short run, due to increasing returns to labour,
all the costs (average and marginal) fall. In addition to this in the short run
MP of labour also increases, which implies that more output can be
produced by per additional unit of labour, leading all the costs curves to
fall. Subsequently with the advent of constant returns to labour, the cost
curves become constant and reach their minimum point (representing the
optimum combination of capital and labour). Beyond this optimum
combination, additional units of labour increase the cost, and as MP of
labour starts falling, the cost curve starts rising due to decreasing returns to
labour.

Page No 50:
Question 18:

Why does the SMC curve cut the AVC curve at the minimum point of the AVC
curve?

ANSWER:

SMC curve always intersect the AVC curve at its minimum point. This is
because to the left of the minimum point of AVC, SMC is below AVC. SMC
and AVC both fall but the former falls at a faster rate. At the minimum
point K, AVC is equal to SMC. Beyond K, AVC and SMC both rise but the
latter rises at a faster rate than the former and also SMC lies above AVC.
Therefore, the only point where SMC and AVC are equal is where SMC
intersects AVC, i.e., at the minimum point of the AVC curve.

@II 1 Wwdlil GG1h


https://www.indcareer.com/schools/ncert-solutions-for-12th-class-economics-microeconomics-chapter-3-production-and-costs/
https://www.indcareer.com/schools/ncert-solutions-for-12th-class-economics-microeconomics-chapter-3-production-and-costs/

€IndCareer

SMC

Cast {Rs)

Chutput {units)
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Question 19:

At which point does the SMC curve intersect SAC curve? Give reason in support of
your answer.

ANSWER:

SMC curve intersects SAC curve at its minimum point. This is because as
long as SAC is falling, SMC remains below SAC and when SAC starts rising,
SMC remains above SAC. SMC intersects SAC at its minimum point P,
where SMC = SAC.

Cost (Rs)

Chutput {units)

Page No 50:
Question 20:
Why is the short run marginal cost curve ‘U’-shaped?

ANSWER:
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SMC

Cost (Rs}| ¢y

Chutput {unts)

The SMC curve is a U-shaped curve due to the law of variable proportions.
In order to understand the reason behind the U-shape of SMC, let us divide
the SMC curve (UAB) into three different parts according to the law of
variable proportions:

1. UA part corresponds to increasing returns to factor.
2. Minimum point A corresponds to constant returns to factor.
3. AB part corresponds to decreasing returns to factor.

In the initial production stages, the falling part of SMC (UA) is due to
application of increasing returns to factor. Then the SMC stops falling and
reaches its minimum point ‘A’ due to the existence of constant returns to a
factor.

After the minimum point A, SMC starts rising (i.e. ‘AB’ part of SMC) due to
the onset of decreasing returns of variable factor. This trend of SMC curve
(initially falling, then becoming constant at its minimum point and then
rising) makes it look like the English alphabet — ‘U’.

Page No 50:
Question 21:
What do the long run marginal cost and the average cost curves look like?

ANSWER:
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The long run marginal cost (LMC) and long run average cost (LAC) are U
shaped curves. The reason behind them being U-shaped is due to the law of
returns to scale. It is argued that a firm generally experiences IRS during
the initial period of production followed by CRS, and lastly by DRS.
Consequently, both LAC and LMC are U-shaped curves. Due to IRS, as the
output increases, LAC falls due to economies of scale. Then falling LAC
experiences CRS at Q, level of output which is also called the optimum
capacity. Beyond Q, level of output, the firm experiences diseconomies of
scale and if the firm continues to produce beyond Q, level, the cost of
production will rise.

Cost (Rs)

Oiptimum

Capacity LAC

TLAC = LMC

Q Crutput {units)
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Question 22:

The following table gives the total product schedule of labour. Find the
corresponding average product and marginal product schedules of labour.

P

L

L

(O I 0)
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4 40
5 48

ANSWER:

I TP ., TP MP=TP-TF,
L L

00 - -
1 15 15 15

2 35 17.5 20
3 50 16.67 15

4 40 10 - 10
5 48 9.6 8
Page No 50:

Question 23:

The following table gives the average product schedule of labour. Find the total
product and marginal product schedules. It is given that the total product is zero at
zero level of labour employment.

AP

L

L
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5
5 4
6 3.5

ANSWER:

AP TP, =AP MP,=TP, -TP,

LL x L

1 2 2x1=2 2
2 3 3x2=6 6-2=4
3 4 4x3=12 12-6=6

4 4.2 4.25x4= 17-12=5
5) 17

54 4x5=20 20-17=3
6 3.5 3.5%x6= 21-20=1
21
Page No 50:
Question 24:
The following table gives the marginal product schedule of labour. It is also given

that total product of labour is zero at zero level of employment. Calculate the total
and average product schedules of labour.
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2 5

3 7

4 5

5 3

6 1

ANSWER:

LMP TP, =TP,  + MP, Aﬂ:ﬂ

L L

13 3 3_5
1

2 5 3+5=38 8_,
5=

37 8+7=15 8 _,
2

4 5 15+ 5 = 20 20_,
4

5 3 20 + 3 =23

6 1 23+1=24 4_,
6

ter 3- roductlon and-costs/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-12th-class-economics-microeconomics-chapter-3-production-and-costs/
https://www.indcareer.com/schools/ncert-solutions-for-12th-class-economics-microeconomics-chapter-3-production-and-costs/

€IndCareer

L MP 1P =TP_ +MP, AﬁzTF}_
L L
1 3 3 3:3
2 5 3+5=8 $_4
2
37 8+7=15 15_;
3

4 5 15+5=20 I
53 20+3=23 I
6 1 23 +1=24 I
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Question 25:

1
Let the production function of a firm be Q=35I K* .

Find out the maximum possible output that the firm can produce
with 100 units of L and 100 units of K.

ANSWER:

Q=51 K* _ Equation (1)

L = 100 units of labour
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K =100 units of capital
Putting these values in equation (1)
0=5(100): (100):

=5(10) (10)
= 500 units

Thus, the maximum possible output that he firm can produce is 500 units.
Page No 51:
Question 26:

Let the production function of a firm be Q = 2L* K>,

Find out the maximum possible output that the firm can produce
with 5 units of L and 2 units of K. What is the maximum possible

output that the firm can produce with zero unit of L and 10 units

of K?

ANSWER:

a)Q=2L2K*(1)

L = 5 units of labour

K = 2 units of capital

Putting these values in equation (1)
Q =2(5)*(2)

=2(25) (4)

Q = 200 units
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Putting these values in equation (1)
Q =2(0)* (100)*
Q = 0 units
NCERT 12th Economics Chapter 3
Page No 51:
Question 27:

Find out the maximum possible output for a firm with zero unit of L and 10
units of K when its production function is Q = 5L = 2K.

ANSWER:

Q=5L+2K (1)

If L = 0 and K = 10, then putting these values in equation (1)
Q=5(0)+2(10)

= 20 units of output
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Chapterwise NCERT Solutions for
Class 12 Economics
(Microeconomics):

e Chapter 1 - Introduction to Microeconomics

e Chapter 2 - Theory of Consumer Behaviour
e Chapter 3 - Production and Costs

e Chapter 4 - The Theory of the Firm under Perfect Competition

e Chapter 5 - Market Equilibrium

e Chapter 6 - Non-competitive Markets
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About NCERT

The National Council of Educational Research and Training is an
autonomous organization of the Government of India which was
established in 1961 as a literary, scientific, and charitable Society
under the Societies Registration Act. The major objectives of NCERT
and its constituent units are to: undertake, promote and coordinate
research in areas related to school education; prepare and publish
model textbooks, supplementary material, newsletters, journals and
develop educational kits, multimedia digital materials, etc.

Organise pre-service and in-service training of teachers; develop and
disseminate innovative educational techniques and
practices;collaborate and network with state educational
departments, universities, NGOs and other educational institutions;
act as a clearing house for ideas and information in matters related
to school education; and act as a nodal agency for achieving the
goals of Universalisation of Elementary Education.

Its headquarters are located at Sri Aurobindo Marg in New Delhi.
Visit the Official NCERT website to learn more.
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