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Cycle 8: 25th Nov - 23rd Dec. 2021 

Week 1 

                                    Chapter 5: Production Function 

Step 1  Study the following topic from the text book: 

• Production Function 

• Types of Production Function 

• Concept of Product 

• Law of Variable Proportions 

• Relationship between TP and MP. 

• Relationship between AP and MP 

Step 2 If you have any doubts clear them with your subject teacher(please check name 

and number of the subject teacher from the school website) 

Step 3 Revise using the following bullet points: 

Meaning of Production Function 

• Refers to transformation of inputs to outputs. 

• An expression of the technical relationship between physical inputs and outputs of a good. 

• Symbolically, Ox= f(i1+i2+………+in) 

• It specifies either the maximum output that can be produced or the minimum quantity of 

inputs required to produce a given level of output. 

• It specifies a technical relationship and is defined with respect to a given technology. 

• It only includes the technically efficient methods of production. 

Short Run and Long Run: 

• Short Run: refers to the period in which output can be changed only by changing the 

variable factors. 

• Long Run: refers to the period in which output can be changed by changing all factors of 

production. 

• The difference between short run and long run is not based on a fixed time span. 

• The period is rather functional concept which depends on production conditions. 

Variable factors and fixed factors: 

• Variable Factor: refers to those factors which can be changed in the short run. 

• Fixed Factors: Refers to those factors which cannot be changed in the short run. 

Types – 

Short Run Production Function (Variable Proportion Type)- It refers to the situation in 

which output is increased by increasing only one input keeping the other inputs constant. This 

relationship is explained by the Law of Variable Proportions. 



Long Run Production Function (Constant Proportion Type)- It refers to the situation in 

which output is increased by increasing all inputs simultaneously by the same proportion.It is 

explained by Laws of Returns to Scale. 

Product-  

• Product or output refers to the volume of goods produced by a firm or an industry 

during a specified period of time. 

• It can be looked from 3 different angles 

a) Total Product- it refers to the total quantity of goods produced by a firm during 

a given period of time. 

b) Average Product- refers to output per unit of a variable input. 

c) Marginal Product- refers to the addition to total product, when one more unit of 

a variable input is added. 

Returns to a factor and Law of variable Proportions: 

• It refers to a factor refers to the resultant increase in the total product (return) when only 

one Factor is increased, keeping all other factors constant. 

• It shows the nature of rate of change in output due to change in one variable factor of 

production. 

Statement of the Law 

• As we increase quantity of one input keeping the other input constant , total product 

initially increases at an increasing rate, then at a decreasing rate and finally at a negative 

rate. 

• Three Phases: 

Phase I: TP rises at increasing rate, MP rises 

Phase II: TP rises at a decreasing rate, MP decreases  and is positive 

Phase III: TP falls, MP becomes negative. 

• Assumptions:  

a) It operates  in the short run, as factors are classified as variable and fixed factor 

b) The law applies to all fixed factors in including land. 

c) Under Law of variable Proportions, different units of variable factor can be combined 

with fixed factor. 

d) This law applies to the field of production only 

e) The effect of change in output due to change in variable factor can be easily 

determined. 

f) It is assumed that, factors of production become imperfect substitutes of each other 

beyond a certain limit. 

g) The state of technology remains constant. 

h) All variable factors are equally constant. 

Reasons of Law of Variable Proportions: 
a) Phase I-Better utilization of fixed factor, increased efficiency of variable factor and 

indivisibility of fixed factor. 

b) Phase II- Optimum Combination of factors, overutilization of fixed factor and 

imperfect substitutes. 

c) Phase III- Limitation of fixed factor, poor combination of fixed and variable factor 

and decrease in efficiency of variable factor 

Law of Diminishing Returns 

• It states that when more and more units of a variable factor are employed with a fixed 

factor, then marginal product of the variable factor must fall. 

• LVP is an extension of Law of diminishing Returns as it also considers the phase of rising 

MP in addition to falling MP. 

Relationship between TP and MP 

• As long as TP increases MP also increases. 



• When TP increases at a diminishing rate, MP falls. 

• When TP reaches its maximum point MP becomes zero. 

• When TP starts decreasing, MP becomes negative. 

Relationship between AP and MP 

• As long as MP is more than AP, AP rises. 

• When MP is equal to AP, AP is maximum. 

• When MP is less than AP, AP falls. 

When both falls, MP is negative whereas AP remains positive. 
 

Step 4 Solve the following questions: 

1. Explain the concept of production function. 

2. Explain the concept of short run and long run. 

3. What is variable factor and fixed factor? 

the following questions 

1. What is total product, average product of an input? 

2. Find the Average product and Marginal Product 

Labour 0 1 2 3 4 5 

Total 

Product 

0 15 35 50 40 48 

3. Discuss the concepts of short run production function and long run production 

function. 

4. What is returns to a factor?  

5. Write the statement of the Law of Variable Proportions. 

6. What are the three phases of the Law of Variable proportions. 

4. What do you mean by diminishing returns to a factor? 

5. How will MP react when TP rises at a diminishing rate? 

6. Name the law expressing the relationship between the quantities of a variable factor 

and the quantities of output. 

7. What do you mean by negative returns to a factor? Discuss any two reasons behind 

it. 

8. Discuss the Law of Variable Proportions with the help of total and marginal physical 

product curves. 

7. Explain the causes behind the Phase I of law of variable proportions. 

8. Explain the causes behind the Phase II of law of variable proportions. 

9. Explain the causes behind the Phase III of law of variable proportions. 

9. What do you understand by the Law of diminishing returns? Explain with the help 

of a schedule and diagram. 

10. What happens to MP when TP increases at an increasing rate? 

11. Explain the relationship between TP and MP with a schedule and a diagram. 

12. Explain the relationship between MP and AP with a schedule and a diagram. 

 

 

Week 2- Cost 

Step 1  Study the following topic from the text book: 

• Meaning of Cost 

• Explicit cost and Implicit cost 

• Cost Function 

• Opportunity cost 

• Short run costs 



• Relationship between short run cost curves 

Step 2 If you have any doubts clear them with your subject teacher(please check name 

and number of the subject teacher from the school website) 

Step 3 Revise using the following bullet points: 
Meaning of Cost 

Total expenditure incurred in producing a commodity 

Explicit cost and Implicit Cost 

Explicit cost: Actual money expenditure on inputs or payment made to outsiders for hiring factor 

services. 

Implicit Cost: the estimated value of the inputs supplied by the owners including normal profit. 

Cost Function 

It refers to the functional relationship between cost and output. 

C= f(q)  

Opportunity cost 

The value of alternative commodity is the opportunity cost of the good that the firm is now 

producing. 

Short run costs 

• Short run costs are divided into- Fixed costs and variable costs. 

• Total Cost= Fixed cost+ variable cost  

 

Relationship between short run cost curves 

Average Cost(AC) and Marginal Cost(MC) 

 
• Both AC and MC are derived from TC.  

• Both AC and MC are U-shaped due to Law of Variable Proportions. 

• When MC<AC, AC falls with increase in in output. 

• When MC=AC, AC is constant and at its minimum point. 

• When MC>AC, AC rises with increase in output. 

• AC depends on the nature of MC. AC can fall when MC is rising. It is possible only when 

MC is less than AC. 

• AC cannot rise, when MC is falling because when MC falls, AC will also fall. 

 

Step 4 Solve the following questions 

1. Give the meaning of cost. 

2. What is explicit and implicit cost? 

3. What is the meaning of opportunity cost? 

4. What is fixed cost curve? Draw a fixed cost curve with the help of an imaginary 

schedule. Also give two examples of fixed cost. 

5. Explain the relationship between AC and MC with the help of a diagram. 

 

 Week 3 

Step 1:  Chapter 7: Revenue 

• Meaning of Revenue 

• Total Revenue(TR), Marginal Revenue (MR) and Average Revenue(AR) 

• Relationship between revenue concepts- when price remains constant  and  when 

price falls with rise in output 

 



Step 2 If you have any doubts clear them with your subject teacher(please check name 

and number of the subject teacher from the school website) 

Step 2 Revise using the following bullet point: 

Revenue: 
• Introduction- It refers to the amount received by a firm from the sale of given quantity of 

a commodity in the market. 

• Types of Revenue- Total Revenue, Average Revenue and Marginal Revenue. 

• Total Revenue (TR): Total Revenue refers to the total receipts from the sale of a given 

quantity of a commodity. TR= Quantity x Price 

• Average Revenue (AR):Revenue per unit of output sold. AR= TR/Q 

• AR and Price are the same. 

• AR curve and Demand Curve are the same. 

• Marginal Revenue(MR): It refers to the additional revenue generated from the sale of an 

additional output  

• MRn= TRn – TRn-1 

MRn = Change in TR/ Change in number of units. 

Relationship when price remains constant 

• It happens under perfect competition. Here the firms have to accept the price fixed by the 

industry and any quantity can be sold at that price. 

• Relation between AR and MR- The revenue from additional unit (MR) is equal AR. So 

the AR and MR curves coincides and is a horizontal straight line parallel to X axis. 

• Relation between TR and MR- since MR remains constant TR is positively sloped and 

increases at a constant rate. TR is zero level of output TR curve starts from the origin. 

• Relation between TR and Price Line: When price remains constant at all the levels of 

output, then Price= AR= MR. Since TR= ∑MR, the area under MR curve will be equal to 

TR. 

Relation when price falls with rise in output 

• Relation between AR and MR: When firms increases their volume of sales only by 

decreasing the price, then AR falls with increase in sales. So revenue from additional unit 

that is MR will be less than AR. So both AR and MR curve slopes downwards from left to 

right. 

• Relation between TR and MR: when more output can be sold by lowering the price then 

with each additional unit sold MR will fall. So TR will increase when MR is positive, TR 

will reach the maximum level when MR is zero and TR will fall when MR is negative. 

 

Step 4 Solve the following questions 

1. Define Revenue. 

2. What is the difference between Average Revenue and Total Revenue. 

3. What is Marginal Revenue? 

4. If all the units are sold at the same price, what will happen to AR and MR? 

5. Explain the relation between MR and AR when a firm is able to sell more quantity 

of output: 

I) at the same price 

II) only by lowering the price. 

6. How the change in MR affect TR? 

7. Briefly discuss the shapes of TR, AR and MR with the help of an imaginary schedule 

and diagram. 

 


