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PREFACE

I am happy to bring forth my book “Micro Economics Paper – I”. This book is designed to enable
the students to understand the subject. The book is mainly designed to meet the requirements of
Semester – I of F.Y. B.Com. (Accounting and Finance) students of University of Mumbai.

This book is prepared as per the new syllabus (for 75 : 25 pattern) Credit-based Semester and
Grading System which came into effect from the academic year 2014- 2015.

It is also helpful for students appearing for professional and competitive examinations.

As the Member of Board of Studies in Business Economics, University of Mumbai, I have been
to various workshops as Resource Person to discuss the syllabus of “Business Economics Paper – I”.
The rich experience I gained during the deliberations with the various senior faculty members has
inspired me to write this book.

The book covers topics of Concept of Scarcity, Choice and Efficiency (with Reference to PPC),
Basic Tools in Economic Analysis, Demand and Supply Analysis, Theory of Production, Cost and
Revenue Analysis, Market Structure, Pricing Practices, Market Failure and Project Planning.

Comments and suggestions of our colleagues, students and well-wishers have been taken into
consideration while preparing the final manuscript of the book.

However, I claim no originality of thoughts in presenting the various aspects covered in the book,
as I have drawn it from the existing source of knowledge, with the syllabus as a base. I have tried to
make this book up- to- date and easy to follow for students.

I feel that my efforts will be amply rewarded if the book serves the purpose for which it is written.

I am thankful to the Principal of Nagindas Khandwala College, Dr. (Mrs) Ancy Jose, for her kind
encouragement, continuous support and best wishes.

I take this opportunity to express my deep sense of gratitude to Shri S.K.Shrivastava,
Shri Santosh Prabhu and Staff of M/s Himalaya Publishing House Pvt. Ltd.

I also offer my sincere thanks to all the members of Board of Studies in Business Economics,
University of Mumbai and my several other friends who have encouraged and helped me either
directly or indirectly in preparing this book.

Author
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CONCEPT OF SCARCITY

Human beings have unlimited wants. That is to say that there is never such a time that a human
being is satisfied and not in need of anything. On the other hand, resources available in nature which
should be used to meet human wants are limited. The available resources can never be enough to
satisfy all human needs. This phenomenon, where there are unlimited human wants which are to be
met by very limited resources, is essentially what economists call scarcity.

Scarcity is referred to as the fundamental economic problem, and all economic activities revolve
around trying to solve this problem. In view of scarcity, a good which is usable but in abundant supply
may not qualify to be called an economic good. Air and water, for example, are just ‘goods’ in the
sense that they are readily available and cannot be deemed to be scarce. Economic goods are presumed
to be scarce in supply, that is to say, they cannot at one time meet the demand of humans. The concept
of scarcity is so vital in modern economics that it informs a latter-day definition of economics, which
states that economics is the study of human actions and behaviour as a relationship between ends and
scarce means which have alternative uses.

Along with scarcity comes another equally important concept in economics is choice. Choice
comes about as a result of scarcity, and in a way, choice is informed by these circumstances. Here is
how it comes about – Since human wants are unlimited and resources limited, it emerges that one
cannot be able to practically meet all their wants at any one time. Because of this, it becomes
inevitable for someone to choose between the many unlimited wants which one wants to satisfy at any
given moment. This, in economics, is not just a conscious decision; it is an inevitable action that one
has to take. Whether or not you consciously decide to skip something, you should realize that
somehow you can only do one thing at a time. This is very important.

MODULE

I INTRODUCTION
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Since you make a choice of doing something, or fulfilling a certain want, it turns out that at any
one time, there is a certain want that you have to ignore, or forego, in order to fulfill another want.
When you wake up to go to work or school in the morning, for example, you probably would have
loved to sleep just a little more, but then you have to wake to wake up and leave for work because you
must earn a living. In this scenario, it can be rightly assumed that you have foregone sleep in order to
go to work.

A famous phrase people use nowadays is ‘there is no such a thing as free lunch’, and that is
perhaps the best way of saying it. Even if someone is offering to buy you lunch, you have to sacrifice
time which you would have spent doing something else. Due to scarcity of resources, one has to make
a choice of which want to satisfy. By making a choice, it is inevitable that one will have to forego
another one. This option that has been foregone is usually called an opportunity cost.
Basic Economic Issues

The major causes of economic problems are basic economic issues,

(i) Scarcity of Resources
The common meaning of

scarcity refers to unavailability in
the market of a certain commodity.
A commodity is scarce, in economic
view, not due to its rarity in market
but due to its means is limited.
Scarcity explains this relationship
between limited resources and
unlimited wants and the problem
therein. Scarcity raises national
economic problems. There is
poverty and human misery due to
scarcity. Scarcity tells us about importance of commodity. The resources are not only scarce but they
also have alternative uses.

The resources mean all of the national resources, artificial resource and human resource itself.
However, the main economic problems are abused by scarcity of natural resource. The resources differ
from place to place in their types, quantities and the qualities. They are usable for the production of
varieties of goods and services to satisfy different human wants. But they are very insufficient to
satisfy all of human wants. Their supply is very limited and changeable with the flight of time. Their
quantities and qualities may decrease if we don’t utilize them properly.

(ii) Choice of Best Alternatives
Choice is involved in economic activities at both consumption and production levels. The

problem of choice begins with an individual’s liking of how much time he would allot for work and
how much for leisure. On the income earned, the choice is between how much to consume now and
how much to save for the future. The chain of choice goes deeper and deeper referring to the profitable
use of resources at hand of economic actors.

The choice of best alternative is the selection of best combination of goods producible with the
use of all of the resources available that gives maximum social benefits to the nation. The problem of
choice is caused by limited resources and unlimited human wants. Since, each resource can be put for
the production of varieties of goods; there is the possibility of large number of combination of goods

Allocation of resources

Choice of best alternative

Scarcity of resources
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producible in the country. However, they give more or less social benefit or utility to the nation. As
per the requirements, importance or preference of human needs/human requirements or importance of
the goods the choice of best alternative is met.

Fig: Economic System

(iii) Allocation of Resources
The allocation of resources means use of resources dividing them for the production of

combination of goods that gives maximum social benefit or utility to the nation. It is called
appropriation of resources to satisfy most important wants out of their unlimited types. The allocation
of the resources is necessary because of insufficiency or limited resources for the fulfillment of
unlimited human wants. Allocation is usually made on the basis of market demand or people’s
preference of the goods. For it, the concepts of demand and supply or the concepts of production
possibility curve and preference curve of people are used.

The resources have alternative uses. One use can be chosen and all others have to be satisfied.
Allocation is related to the choice of how much resource is to be allocated to what sector. The whole
body of planning, programming and even budgeting is nothing, but the statement of allocation of
resources. Resource allocation occupies central position in economics. Economics is the principle
governing the allocation of scarce means among competing ends.

CHOICE AND EFFICIENCY (WITH REFERENCE TO PPC) PRODUCTION
POSSIBILITY CURVE (PPC)

A production possibility curve is the graphical illustration of all the combination of goods and
services that can be produced in a given economy at a given time, if all the available resources in the

Consumers Producers

Unlimited wants Scarces
resources

Key factors
Individuals
Private sector
Government

Economic

Activities like production,
distribution, exchange

and consumption

Production of
commodity, income

generation,
expenditure

Make choice in allocation of resources

Optimization
Satisfaction
Profit
Welfare
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economy are fully and efficiently employed. All points on PPC are points of maximum production
efficiency or minimum production inefficiency; resources are allotted in such a way that it is
impossible to increase the output of one commodity without reducing the output of other.

The PPC has following assumptions and features:-
(a) It is based upon two commodities or two goods model
(b) There is no change in technology and production technique
(c) All the resources are utilized
(d) PPC is downward sloping concave curve.
(e) PPC shifts upward if the new resources are explored or technology is advanced
To explain the concept of production possibility curve let us assume the country can produce one of

the following combination of goods utilizing all of the resources available as shown in the Table below.

Table 1: Production Possibilities

Combinations Butter Guns

A 15 0

B 14 4

C 12 7

D 9 9

E 5 11

F 0 12

In the above Table there are six
different possible combination of butters
and guns. If we represent them we obtain
the PPC as shown in the graph

In the above figure, if production of
butter is decreased from 15 units to 14 units,
then the production of guns increase from 0
units to 4 units which signifies 1 pound of
butter production decrement cause increase
in guns production to 4. If production of
butter is decreased from 14 units to 12 units,
then the production of guns increase from 4
units to 7 units, which signifies 2 pound of
butter production decrement causes to
increase guns production to 3 and so on.
Shifting of the Curve

The rightward shift in PPC indicates
increase in production capacity of economy
due to improvement in technology or new
resources or both.

)guns(inchange
)butter(inchange

run
risecurvetheofSlope

x
y
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Fig.1.1
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Limitations
(i) PPC says nothing

about which goods people
want and which provide
the most satisfaction but
only indicates about
available options.

(ii) PPC are not
related to preferences of
consumer or producers, so
there is no economic
efficiency.

(iii) It does not show
if there is efficient use of
resources.
Conclusion

(i) Opportunity cost is shown by negative slope of PPC.
(ii) Full employment is shown by maximum production obtained with existing technology,

given that all available resources are engaged in production
(iii) There is indication of unemployment, economic growth and investment.

BASIC TOOLS OF ECONOMICS ANALYSIS

1. Equations
2. Functions
3. Identities
4. Slope
5. Time Series
6. Cross-section Data
7. Scatter Diagrams
8. Derivatives and Limits

Economic theories are formulated to explain different phenomenon. They try to explain the
relationship between two or more variables. While formulating theories, a number of tools are used by
experts in this field. The tools of economic analysis are found in the realm of Mathematics.
Mathematics is being profusely used in modern economic analysis. Mathematics is regarded as the
second language for the students of economics. Geometry is being increasingly resorted to in order to
provide pictorial presentation of economic behavior. Diagrams and Graphs provide visual impact and
help to grasp and learn economics with interest and ease. A Chinese proverb says “A picture is worth
thousand words”.

Modern economists have turned to Calculus, Matrix, Algebra and Derivatives to use them as
fundamental tools to express complicated aspects of economic theories and models more precisely and
accurately. All these applications of mathematics are significant as tools and techniques to impart
conciseness, precision and rigour to economic analysis.

Fig. 1.2

The difference between
a move to efficiency
and shifting the PPC

A to B is becoming more
efficient (move onto the
original curve. But don’t
move the curve) PPC

B to C is increasing
production possibilities
(move the curve or
create a new one )New PPC

X
Original PPC

C

B

A

Y
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In brief, get acquainted with the terms such as Variables, Ceteris Paribus, Functions, Equations,
Identities, Graphs and Diagrams, Lines and Curves, Slopes, Limits and Derivatives, Time Series and
so on. These are the basic tools of economic analyses.

Equations
Economic theory is a verbal expression of the functional relationships between economic

variables. When the verbal expressions are transformed into algebraic form we get equations.
The term equation is a statement of equality of two expressions or variables. The two expressions

of an equation are called the sides of the equation. Equations are used to calculate the value of an
unknown variable. An equation specifies the relationship between the dependent and independent
variables. Each equation is a concise statement of a particular relation.

For example, the functional relationship between consumption (C) and income (Y) can take
different forms.

The most simple equation;
C = a (Y) states that consumption (C) is related to income (Y). It says nothing about the form

that this relation takes.
Here ‘a’ is constant and it has a value greater than zero but less than one (0<a<1). Thus, the

equation shows that C is a constant proportion of income. For instance, if ‘a’ is 1/2 then the
consumer would always spend 50% of the income on consumption. The equation shows that if income
is zero, consumption will also be zero.

C = a + b Y is yet another form of consumption function. Here value of a is positive and b is
0<b<1.

Function
A ‘function’ explains the relationship between two or more economic variables. A simple

technical term is used to analyze and symbolize a relationship between variables. It is called a function.
It indicates how the value of dependent variable depends on the value of independent or other
variables. It also explains how the value of one variable can be found by specifying the value of other
variable.

For instance, economist generally links demand for good depends upon its price. It is expressed
as

D = f (P).
Where D = Demand, P = Price and f = Functional relationship.
Functions are classifieds into two type namely explicit function and implicit function. Explicit

function is one in which the value of one variable depends on the other in a definite form. For instance,
the relationships between demand and price Implicit function is one in which the variables are
interdependent.

Identities
An identity explains an equilibrium condition or a definitional condition. A definitional identity

explains that two alternative expressions have exactly the same meaning. For example, total profit is
defined as the excess of total revenue over total cost, and we can denote as:

π ≡ TR – TC
Where π is total profit, TR is total revenue and TC is total cost. Similarly, saving is defined as the

difference between income and consumption expenditure and we can say;
S ≡ Y – C
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Please note that an identity is denoted by a three - bar sign (≡).
The distinction between an identity and an equation is very subtle and important. An identity is a

relation that is true for all values of the variables; no values can be found that will contradict it. For
instance, (x + y)2 = x2 + 2xy + y2 is an expression which is true for any numerical value of x and y.
Identities are statements that are compatible with any state of the universe. In case of National
Income accounting we have an important identity between National Income (Y) ≡ National Output (O)
≡ National Expenditure (E)

Hence; Y ≡ O ≡ E
Identities are mere “truisms”, they cannot form the basis of any theory.

Y

D

B

X
O (A) 0 (B)

X

C

D

B

Y

Fig . 1.3

Slope
Slope is an important term in modern economic analysis. The slope indicates change in one

variable due to a change in another variable. Slope is defined as the amount of change in the variable
measured on the vertical or Y axis per unit change in the variable measured on the horizontal or X axis.
It is expressed as ∆Y/∆X, where delta (∆) stands for a change in the variable. The slope of a curve is
an exact numerical measure of the relationship between the change in the variable Y to change in the
variable X.

Slope is also popularly termed as ‘the rise over the run’. Here rise is the vertical distance
while run is the horizontal distance. The measurement of slope can be shown as follows:

In both the diagrams (A) and (B) slope =
vertical distance/horizontal distance, i.e., CD/BC.
However, in diagram (A), slope is negative as
the relationship between X and Y is inverse.
Here units of Y decrease with increase in the units
of X. In Diagram (B) the curve is slopping upwards,
indicating a positive relationship between X and
Y. Here units of Y increase with increase in the
units of X.

If the curve is non-linear, then its slope
changes at various points. Slope on a non-linear
curve is measured at a given point by drawing a
tangent at the given point and is then measured as
the vertical distance/horizontal distance. This is

Fig 1.4

Y

Y

0 X1
X

a
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shown in the following diagram with a non-linear curve. We measure slope at point ‘a’ by drawing a
tangent at point ‘a’. Y1X1 is the tangent drawn at point ‘a’. Slope of the curve at point ‘a’ is given as
0Y1/0X1

The main properties of slope are:
(i) It can be numerically measured.

(ii) In case of a straight line, the slope is constant throughout the curve.
(iii) In case of a non-linear curve, the slope changes throughout the curve.
(iv) The nature of the relationship between two variables can be indicated with the help of slope.

If the slope is negative then it indicates inverse relationship between the two variables and if
the slope is positive, it indicates direct relationship.

Slope of Linear Functions
The concept of slope is important in economics because it is used to measure the rate at which

changes are taking place. Economists often look at how things change and about how one item
changes in response to a change in another item.

It may show for example how demand changes when price changes or how consumption changes
when income changes or how quickly sales are growing.

Slope measures the rate of change in the dependent variable as the independent variable
change. The greater the slope the steeper will be the line.

Consider the linear function: y = a + bx
b is the slope of the line. Slope means that a unit change in x, the independent variable will result in a
change in y by the amount of b. slope = change in y/change in x = rise/run

Slope shows both steepness and direction. With positive slope the line moves upward when
going from left to right. With negative slope the line moves down when going from left to right.

If two linear functions have the same slope they are parallel.

Slopes of Linear Functions
The slope of a linear function is the same no matter where on the line it is measured. (This is not

true for non-linear functions.)

Fig.1.5
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Y

X
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Y

X
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Y
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X
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An example of the use of slope in economics
Demand might be represented by a linear demand function such as
Q(d) = a - bP
Q(d) represents the demand for a good
P represents the price of that good.
Economists might consider how sensitive demand is to a

change in price.
This is a typical downward sloping demand curve which

says that demand declines as price rises.

This is a special case of a horizontal demand curve which
says at any price above P* demand drops to zero. An example
might be a competitor's product which is considered just as
good.

This is a special case of a vertical demand curve which
says that regardless of the price quantity demanded is the same.
An example might be medicine as long as the price does not
exceed what the consumer can afford.

Supply might be represented by a linear supply function
such as

Q(s) = a + bP
Q(s) represents the supply for a good
P represents the price of that good.
Economists might consider how sensitive supply is to a

change in price.
This is a typical upward sloping supply curve which

says that supply rises as price rises
An example of the use of slope in economics
The demand for a breakfast cereal can be represented by the following equation where p is the

price per box in dollars:

β

Q

Fig 1.6

P

P*

Q

Fig. 1.7

Q

Fig. 1.8
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d = 12,000 – 1,500 p
This means that for every increase of `1 in the price per box, demand decreases by 1,500 boxes.

Time Series
A time series is a set of statistics, usually collected at regular intervals. Time series data occur

naturally in many application areas.
Time series data often arise when monitoring industrial processes or tracking corporate business

metrics. The essential difference between modelling data via time series methods or using the process
monitoring methods discussed earlier in this chapter is the following:

Time series analysis accounts for the fact that data points taken over time may have an internal
structure (such as autocorrelation, trend or seasonal variation) that should be accounted for.

Definition of Time Series: The Time Series is defined as an ordered sequence of values of a
variable at equally spaced time intervals.

Time series occur frequently when looking at industrial data

Applications
The usage of time series models is twofold:
(a) Obtain an understanding of the underlying forces and structure that produced the observed

data
(b) Fit a model and proceed to forecasting, monitoring or even feedback and feed forward

control.
Time Series Analysis is used for many applications such as:
 Economic Forecasting
 Sales Forecasting
 Budgetary Analysis
 Stock Market Analysis
 Yield Projections
 Process and Quality Control
 Inventory Studies
 Workload Projections
 Utility Studies
 Census Analysis

Cross-section Data
Cross-sectional data or a cross-section of a study population, in statistics and econometrics is a

type data collected by observing many subjects (such as individuals, firms, countries, or regions) at the
same point of time, or without regard to differences in time. Analysis of cross-sectional data usually
consists of comparing the differences among the subjects.

For example, if we want to measure current obesity levels in a population, we could draw a
sample of 1,000 people randomly from that population (also known as a cross section of that
population), measure their weight and height, and calculate what percentage of that sample is
categorized as obese. This cross-sectional sample provides us with a snapshot of that population, at
that one point in time. Note that we do not know based on one cross-sectional sample if obesity is
increasing or decreasing; we can only describe the current proportion.
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Cross-sectional data differs from time series data, in which the same small-scale or aggregate
entity is observed at various points in time—for example, longitudinal data, which follows one
subject's changes over the course of time. Another variant, panel data (or time-series cross-sectional
(TSCS) data), combines both and looks at multiple subjects and how they change over the course of
time. Panel analysis uses panel data to examine changes in variables over time and differences in
variables between subjects.

In a rolling cross-section, both the presence of an individual in the sample and the time at which
the individual is included in the sample are determined randomly. For example, a political poll may
decide to interview 1000 individuals. It first selects these individuals randomly from the entire
population. It then assigns a random date to each individual. This is the random date that the
individual will be interviewed, and thus included in the survey.

Cross-sectional data can be used in cross-sectional regression, which is regression analysis of
cross-sectional data. For example, the consumption expenditures of various individuals in a fixed
month could be regressed on their incomes, accumulated wealth levels, and their various demographic
features to find out how differences in those features lead to differences in consumer behavior.

Scattered Diagram

Scattered Diagram or Scatter
plots are an awesome way to
display two-variable data (that is,
data with only two variables) and
make predictions based on the data.
These types of plots show
individual data values, as opposed
to histograms and box-and-whisker
plots.

Here’s a scatter plot of the
amount of money Manav earned
each week working at his father’s
store.

The weeks are plotted on the
x-axis and the amount of money he
earned for that week is plotted on
the y-axis. In general, the independent variable (the variable that isn't influenced by anything) is on the
x-axis and the dependent variable (the one that is affected by the independent variable) is plotted on
the y-axis.

Using this plot we can see that in week 2 Manav earned about ` 125, and in week 18 he earned
about ` 165. More important is the trend of the data. For example, with this data set it is clear that
Manav is earning more each week. Maybe his father is giving him more hours per week or more
responsibilities.
Correlation

With scatter plots, we often talk about how the variables relate to each other. This is called
correlation. There are three types of correlation: positive, negative and none (no correlation).

Positive Correlation: As one variable increases so does the other. Height and shoe size are an
example; as one's height increases so does the shoe size.
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Negative Correlation: As one variable increases, the other decreases. Time spent studying and
time spent on video games are negatively correlated; as the time studying increases, time spent on
video games decreases.

No Correlation: There is any apparent relationship between the variables. Video game scores
and shoe size appear to have no correlation; as one increases, the other has no effect.

Manav’s scatter plot has a pretty strong positive correlation; as the weeks increase, his paycheck
does too.

Line of Best Fit
We use a “line of best fit” to
make predictions based on past

data. There are many complicated
statistical formulas we could use to
find this line, but for now we will
just estimate it by drawing a line
through the points on the graph that
looks like it fits the trend of the data.
When drawing the line, you want to
make sure that the line fits with most
of the data. If there is a point that is
much higher or lower (an outlier) it
shouldn't be on the line.

Manav’s money best fit line
Using this line, we can predict

how much money Manav will earn
in his 20th week of work (assuming he continues this pattern).

Manav’s money approximation
Based on this line, Manav will earn approximately ` 157 in week 20

The Derivative
The derivative of a function of a
real variable measures the

sensitivity to change of a quantity (a
function or dependent variable)
which is determined by another
quantity (the independent variable). It
is a fundamental tool of calculus. For
example, the derivative of the
position of a moving object with
respect to time is the object's velocity:
this measures how quickly the
position of the object changes when
time is advanced. The derivative
measures the instantaneous rate of
change of the function, as distinct
from its average rate of change, and
is defined as the limit of the average rate of change in the function as the length of the interval on
which the average is computed tends to zero.
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The derivative of a function at a chosen input value describes the best linear approximation of the
function near that input value. In fact, the derivative at a point of a function of a single variable is the
slope of the tangent line to the graph of the function at that point.

The notion of derivative may be generalized to functions of several real variables. The
generalized derivative is a linear map called the differential. Its matrix representation is the Jacobian
matrix, which reduces to the gradient vector in the case of real-valued function of several variables.

The process of finding a derivative is called differentiation. The reverse process is called anti
differentiation. The fundamental theorem of calculus states that anti differentiation is the same as
integration. Differentiation and integration constitute the two fundamental operations in single-
variable calculus.

Limits
The Limits and Derivatives are an integral part of calculus. We can say that limit and derivative

are part of integration and differentiation respectively. In the field of calculus, the Limit of any
function is defined as a function f(x) which has value ‘P’, and ‘x’ approaches ‘a’.

We can also express it by following term:
limx->a f(x) = P,
This means the limit function is responsible to make the function f(x) as close to ‘p’ as possible,

by making choice on ‘x’ in a very small interval around ‘a’. (Following the condition x -> a)
By the above expression we mean that value of function f(x) reaches ‘P’ if and only if value of

‘x’ is close to the value of ‘a’.
The limit of any function is calculated by some laws which are called by the name called limit

laws and some important laws are as given bellow:
If limit functions limx->a c(x) and limx->a m(x) are exist then we have,
1. limx->a c(x) +- m(x) = limx->a c(x) +- limx->a m(x),
2. limx->a c(x) m(x) = limx->a c(x). limx->a m(x),
3. limx->a c(x)/m(x) = limx->a c(x) / limx->a m(x), here the limit limx->a m(x) is not equals to

zero.
We know that algebraic functions consist of polynomials and we can use the elementary

algebraic operations by taking roots.
Assume g(x) is an algebraic function and f (b) is defined, then limx->b g(x) = g (b). Here we

mean that calculation of limit is also possible by substituting ‘b’ in place of ‘x’.
Derivate is defined as the differentiation of any function. We can also understand the

differentiation by the following expression.
Differentiation of function f(x) is:
f’(x) or d/dx f(x).

The derivative is the study of how the derivative function changes as its input changes. In other
words the process to determine the derivative is differentiation and the reverse of this process is called
anti-differentiation.

Here dy/dx is said to be positive if there is an increment in the variable (y) with respect to the
increment in the variable (x), and the derivative values are said to be negative if there is a decrement in
the variable (y) with respect to the value of variable (x).

Suppose (f) is a function having a derivative (p) at each and every point in the domain of ‘f’,
because each and every point of (a) has a derivative.
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In mathematics, a limit is the value that a function or sequence "approaches" as the input or index
approaches some value. Limits are essential to calculus (and mathematical analysis in general) and are
used to define continuity, derivatives, and integrals.

The concept of a limit of a sequence is further generalized to the concept of a limit of
a topological net, and is closely related to limit and direct limit in category theory.

In formulas, a limit is usually written as

Lf(n)
Cn

lim




and is read as “the limit of f of n as n approaches c equals L”. Here “lim” indicates limit, and the fact
that function f(n) approaches the limit L as n approaches c is represented by the right arrow (→), as in

Lf(n) 
Suppose f is a real-valued function and c is a real number. The expression

Lf(n)
Cx

lim




means that f(x) can be made to be as close to L as desired by making x sufficiently close to c. In that
case, the above equation can be read as “the limit of f of x, as x approaches c, is L”.

Augustin-Louis Cauchy in 1821, followed by Karl Weierstrass, formalized the definition of the
limit of a function as the above definition, which became known as the (ε, δ)-definition of limit in the
19th century. The definition uses ε (the lowercase Greek letter epsilon) to represent any small positive
number, so that “f(x) becomes arbitrarily close to L” means that f(x) eventually lies in the interval

(L − ε, L + ε), which can also be written using the absolute value sign as |f(x) − L| < ε. The
phrase “as x approaches c” then indicates that we refer to values of x whose distance from c is less
than some positive number δ (the lower case Greek letter delta)—that is, values of x within either

(c − δ, c) or (c, c + δ), which can be expressed with 0 < |x − c| < δ. The first inequality means
that the distance between x and c is greater than 0 and that x ≠ c, while the second indicates that x is
within distance δ of c.

Note that the above definition of a limit is true even if f(c) ≠ L. Indeed, the function f need not
even be defined at c.

QUESTIONS

1. Explain the concept of scarcity.
2. Discuss the basic economic issues.
3. Explain production possibility curve
4. Write note on equations and functions
5. Explain identities and slope
6. Discus time series
7. What is cross-section data?
8. Explain scatter diagrams.
9. Discuss derivatives and limits.

State Whether True/False Giving Reasons in Brief:

1. Human beings have limited wants.
2. Resources available in nature, which should be used to meet those human wants, are limited.
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3. Scarcity means unlimited supply.
4. The option that has been foregone is usually called an opportunity cost.
5. Allocation is usually made to the basis of market demand or people’s preference on the goods.
6. Choice is involved in economic activities at both consumption and production levels.
7. All points on PPC are points of maximum production efficiency or minimum production inefficiency.
8. PPC shifts downward if the new resources are explored or technology is advanced.
9. PPC assumes that all the resources are utilized.

10. PPC does not show if there is efficient use of resources.
11. Economic theories try to explain the relationship between two or more variables.
12. Equations are used to calculate the value of an unknown variable.
13. Implicit function is one in which the variables are independent.
14. An identity explains an equilibrium condition or a definitional condition.
15. Slope is expressed as ∆X/∆Y.
16. Time series occur frequently when looking at industrial data.
17. Cross-sectional data or a cross section is a study of population.
18. The derivative is a fundamental tool of calculus.
19. The process of finding a derivative is called differentiation.
20. Limits are essential are used to define continuity, derivatives, and integrals.

Ans. True: 2 ,4, 5, 6, 7,9,10,11,12,14,16,17,18,19,20.
False: 1,3,8,13,15

Choose the Correct Answers and Rewrite the Answers:

1. Which of the following terms is used to explain the meaning of scarcity?
(a) Unlimited supply of resources (b) Limited supply of resources
(c) Limited wants (d) All of the above

2. Resources can be put to _____________.
(a) alternative uses (b) limited uses
(c) unlimted uses (d) all of the above

3. Allocation is usually made to the basis of _____________.
(a) market supply (b) market demand
(c) Individual demand (d) none of the above

4. The rightward shift in PPC of indicates _____________.
(a) decrease in production capacity of economy
(b) constancy in production capacity of economy
(c) increase in production capacity of economy
(d) none of the above

5. Opportunity cost is shown by _____________.
(a) negative slope of PPC. (b) positive slope of PPC.
(c) zero slope of PPC. (d) all of the above
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6. Slope measures the rate of change in the dependent variable as _____________.
(a) the dependent variable changes.
(b) the independent variable does not change.
(c) the independent variable changes.
(d) all of the above

7. Equations are used to calculate the value of _____________ .
(a) known variable (b) unknown variable
(c) all the variables (d) all of the above

8. Slope is expressed as _____________.
(a) ∆X/∆Y (b) ∆Y/∆X
(c) ∆X*∆Y (d) none of the above

9. Cross-sectional data or a cross section is a study of _____________.
(a) poverty (b) income
(c) population (d) none of the above

10. The process of finding a derivative is called as
(a) calculus (b) differentiation
(c) limits (d) all of the above

Ans. : [(1 – b), (2 – a), (3 – b), (4 – c), (5 – a), (6 – c), (7 – b), (8 – b), (9 – c), (10 – b)].
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