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COURSE DESCRIPTION

anagerial decision making is a process by which management when faced with  a

Broblem chooses a specific course of action from a set of possible options. A
usiness manager, in making choice attempts to choose the most effective

course of action under the given circumstance for attaining the goal of the organization.
Traditionally, decision making has been considered purely as an art; however, common sense
may be misleading and snap judgments may have painful implications. As such, the present
day management need not rely on trial and error approach only, rather various types of

mathematical models need to be employed in modern decision making.

The essence of the course mathematics for management is then, to equip students of
management or decision making schools with quantitative decision making skills, which may
never be a substitute for intuition, but assist same in the process of making choice. The course
is designed to include few refreshment topics on mathematical theories and much application

based topics so as to achieve the aforementioned targets.

Dear trainees, in this particular module, we would like to introduce linear equations and
functions with greater emphasis on their application, in such cases as linear cost, linear
revenue, and linear profit functions to you. The breakeven analysis for both manufacturing
and merchandising firms are also the focus of this module. In this section, there is possibility
for you to appreciate how demand and supply analysis is handled. The use of systems of
linear equations and inequalities would also be addressed. The other important part of this fist
module is “Matrix Algebra and its application in business problems”. The linear
programming models, mathematics of finance and introduction to calculus are among the

integral part of mathematics for management that is going to make up “Part II”” of the module.
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Mathematics for management is a prerequisite to many quantitative courses such as statistics
for management, and operations research. So it is here, where you can build a good ground

for your future success in all those courses.

Finally, we would like to remind you that better understanding and application of
mathematics in management rests on the number of exercises you solve. That is why we are
providing you with the maximum possible number of exercises possible.. All the given
exercise are worth attempting. For that matter you need not limit your self to the exercises on
the module, rather you have to try any way out to solve as much number of business problems

as possible.

For self- check exercises do not try to look at the answers before you do your level best to
find the solution by yourself. Dear trainees, do not hesitate to forward any comment on the
weaknesses and flaws of the module for if has great deal to do with shaping the next module

on linear programming, mathematics of finance, and calculus.
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ICONS USED IN THE MODULE




CHAPTER ONE
LINEAR EQUATIONS AND THEIR INTERPRETATIVE APPLICATIONS

1.1 INTRODUCTION

I he Equation concept is one of the most important ideas in mathematics. The study  of

mathematics beyond the elementary level requires a firm understanding of a basic list
of elementary equations and functions, their properties and their graphs.

And its application is useful in areas of business and management.

Dear students, in this particular unit we are going to emphasize major features of linear
equations and inequalities, such as the slope of a straight line and its interpretation, intercepts,
and equations of a line. Besides this, solutions of systems of linear equations and inequalities
are discussed. Business applications of linear equations such as linear cost functions, linear
revenue functions, linear demand and supply functions and linear profit functions are dealt
with in our attempt to relate your knowledge of linear equations and functions to the field of
your study. Business problems do not necessarily involve linear equations rather it is not
unusual to see problems having inequality features as well. Due to this fact, we need to have a

look at some features of linear inequalities and its application in business sense.

1.2 OBJECTIVES OF THE CHAPTER
After completion of this chapter, trainees have to be able to

Understand the different components of linear equations and functions

Determine the equation of a straight line, given slope and Y — intercept, slope and one
pint on the line, given two points on a given line.

Apply the concept of linear equation in such business areas as; Cost, revenue, profit,
demand and supply functions

Carryout breakeven analysis for merchandisers and manufactures.
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1.3LINEAR EQUATIONS

BRAIN STORMING QUESTION

What is linear equation?

Equation — Is a mathematical expression that indicates two quantities or algebraic

expressions are equal.

Example: y=2x+3
3x—-2y=10
y=5X-20

Algebraic expressions- Are a mathematical statement indicating that numerical quantities

are linked by mathematical operations.
Example: x + 2
Linear equations: Are equations whose terms (parts is separated by plus, minus, and equal
signs) are a constant or a constant times one variable to the power of one.
Example:
3x -5y =20
y=2X
y=3
All the above are linear equations.

The equation: 3x — 5y = 20 is linear equation, because;

The term 3x is a constant 3 times one variable (x) to the first power (degree one).

The term -5y is a constant 5 times one variable (y) to the first power.
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The constant number is 20.

The equation: y = 2x is a linear equation because;

The term 2x is a constant 2 times one variable (x) to the first power

The equation: y = 3 is a linear equation because;

The term 3 is a constant.

However,
3Xy - 2y'
2
y=2X,

Y = x3 + 3 Are not linear equations.

The equation: 3xy — 2y = 7 is not linear equation, because;

The term 3xy is a constant 3 times one variable

. 2. . .
The equation: y = 2x  is not linear equation, because;

2. . . .
The term 2Xx™ is a constant times one variable with degree two.

Dear students, If you answered the first question that “Linear equations are equations in
which all variables are raised to the fist power and no cross product of variables occurs”, you

are correct.

. . 2
In Linear equation, no X terms, no x/y and no xy terms are allowed and the slope of
linear equations is constant throughout the line.

1.4LINEAR FUNCTION

Oo00 O O 0 O O O0000O0000000 0 oooort

RAIN STORMING QUESTION

\Whatis linear function?
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A function: Is a method that produces a correspondence between two sets of elements such
that to each element in the first set, there corresponds one and only one element in the second
set. The first set is called domain (independent variable) and the set of corresponding
elements in the second set is called range (dependent variable). A linear function is always
represented by a straight line as shown in the following figure. Whenever we come across
situations in which both the variables increase or decrease proportionally we use linear
functions. This implies that the slope (gradient) of the linear function is one and the same at
all points.

Generally;

Linear functions are the relationship between dependent and independent variables.
A linear function is always represented by a straight line

For each value of x there is one and only one corresponding value of y.

Y is written in terms of x.

Y is a function of x.

The general notion of a linear function is expressed in a form;

y=mx+Db
Where;
m = slope y = Dependent variable and
b = The Y- intercept X = Independent variable

BRAIN STORMING QUESTION

Why do you study linear equations?
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Here are some reasons for studying linear equations. Would you mention some other reasons

apart from what are mentioned below?
We can represent /approximate many of the real world problems in linear equation.

The analysis of linear mathematics is easier than that of nonlinear relations

The techniques we use in the analysis of nonlinear relationship are the extension of those
used in linear relationship.

1.5.1 Slopes (Gradient) — is a measure of the inclination of the line to the horizontal axis.
It refers the steepness of a line segment. The slope of the line measures the change in
the dependent variable, Y, due to change in the independent variable, X. It indicates
both steepness and direction of change.

The slope of m of a non vertical line which passes through the points p1 (x1, y1)
and p2(x2, y2) and x1# Xz is defined as the ratio of vertical increase (increase in y)

to horizontal increase (increase in x).

Ay _yl-y2 y2-yl Rise
AX x1 —x2 X2 —x1 Run

Slope =

N\ P2(x2, ¥2)

> Y2-V1 (Rise)

A J

A N

e -/
p1 (xl,/yg/ ~T (X2 —X1)
X2 — X1 (Run)
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Generally, the slope of a line can be negative, positive, zero or undefined. The following

graphical presentations and detail explanation describe this phenomenon.

Positively sloped lines — it shows that there is a direct relationship between the dependent
and the independent variables. Therefore, as X increases, Y also increases and as X

decreases, Y also decreases.

Y-axis
y

Y=ax +b

.

X —axis

Example 1: Sketch a line through (-3, -4) and (3, 2) pair of points and find the slope of the

line.

Let point (x1, y1) be equal to (-3, -4) and (X, y2) be equal to (3, 2). Then, using the formula
for calculating the slope af a straight line as;
g pya a yi g

Slope=m= , X1 # X2
Slope =m = 2-(4) _ 6_1
3-(-3) 6 :
Interpretation
y For every one unit change of x is
accompanied by 1 unit change in y or the
3.2 line rise (increase by 1 unit as x increase
by 1 unit).
va >
X
(-3, -4)
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Negatively sloped lines- shows there is inverse relationship between the dependent and
independent variables. Hence, as X increases, Y decreases and as X decreases, Y
increases. The relationship between the variables can be depicted using graphical method

as follows:

' N

Y-axis

Y=-ax+b

B
P

X —axis

Example 2: Sketch a line through (-2, 3) and (1, -3) pair of points and find the slope of the

line.

Let point (x1, y1) be equal to (-2, 3) and (X2, y7) be equal to (1, -3) Then, using the formula

for calculating the slope of a straight line as;

Slope =m :u, x1 # X2
x2 —x1

3-3 _ -6
1-(-2)

Slope =m =

Interpretation

F 3

(-2, 3) For every one unit change of x is
accompanied by 2 unit change in y or the
line fall (decrease by 2 units as x increase
by 1 unit).

v

N

(l! '3)
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Zero slope - shows that y is constant in spite of the value of X

F N
Y -axis

A J

X-axis

Example 3: Sketch a line through (-4, 2) and (5, 2) pair of points and find the slope of the

line.

Let point (x1, y1) be equal to (-4, 2) and (X2, y2) be equal to (5, 2). Then, using the formula for
calculating the slope of g straight line as;
g p yﬁ - yﬂ

Slope=m = , X1 #x2
0
Slope =m = _2-2 _ __g
5-(-4) 9 )
Interpretation
Vi For every one unit change of Xx s
I accompanied by 0 unit change in y or y
does not change as x changes.
& & Note: The slope of a horizontal line
(-4, 2) 5, 2) is zero (0).

v

Infinite/ undefined slope- shows that the value of x remains constant regardless of the

change in the value of Y.
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Y-axis

v

X-axis

Example 4: Sketch a line through (2, 4) and (2, -3) pair of points and find the slope of the
line.
Let point (x1, y1) be equal to (2, 4) and (X2, y2) be equal to (2, -3). Then, using the formula

for calculating the slope of a straight line as;
y2—-yl
, X1

#X2 X2 — X1

Slope =m =

_m_ _3_ _ =/
Slope=m=_=8-4 =__ Slpe is not defined

2-2
¢ Interpretation
® (2,4) X does not change as y changes. Hence
x1 =x2 and its slope is not defined.
Slope = Y1=¥2 _¥2=Y1_ ot defined
> x1 —x2 0
X
¢
(21 _3)

:l SELF CHECK EXERCISE 1.1

1.Find the slope of the line that passes through the following coordinate points and describe

the type of relationship that exists between the variables.
A. (2,4)and (-3, 7) C. (4,8) and (3, 8)
B. (2,5)and (4, 9) D. (2,6)and (2, 11)
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1.6 FORMS OF LINEAR EQUATIONS (DEVELOPING EQUATION OF A LINE)
There are about three different situations under which we need to determine the equation of a
line, such as;

1.6.1. SLOPE INTERCEPT FORM

1.6.2. SLOPE-POINT FORM AND

1.6.3. TWO-POINT FORM

1.6.1. SLOPE INTERCEPT FORM
If a line meets the x-axis at (a, 0) and the y-axis at (0, b), then “a” is called the x-intercept
and “b” is called the y-intercept of the line.

If the line has slope m and a y-intercept b, then the slope-intercept form of its equation is;

y=mx+Db

Example 1 Find the equation of a line whose slope is 3 and whose y-intercept is -4.

Solution: we know that Y = mx + b
m=3
b=-4
y = mx + b we have

Hence y=3x-4

Example 2 Given the equation 2y + 4x = 20;
Write the equation in slope-intercept form
State Slope
Find the x-intercept
Find the y-intercept
Plot the equation by intercept
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Solution y =10 is the y-intercept at the

2y + 4x = 20 point (0, 10)
2y = -4x + 20 0 A D
y = -2x + 10 -intercept is obtained at y = 0.
m = -2 y=-2x+10
y-intercept is obtained at x = 0. 0=-2x=10
y=-2(0) + 10 2x=10

x =5 is the x-intercept at the point

(5,0)

e) y
(0, 10)
y=-2x+10
/
X
(5, 0) X

Dear learners, having seen the mathematical concept of how to develop equation of a straight
line given a slope and y-intercept, we will now take one application example and see how to

form equation of a cost function.

Example 3: It costs Birr 200 to set up the machinery needed to assemble a television. After
set up, it costs Birr 5 per television to assemble. Let x be the number of televisions assembled

and y be the total cost of making this number of televisions.

Write the equation expressing total cost (y) is a function of the number of televisions

assembled (x).

State the slope of a line and interpret it.
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State the y-intercept of the line and interpret it.
What is the cost for every additional unit of a television?

Find the total cost if 30 televisions are assembled.

Solution

m = slope = Marginal cost (MC) =5
b = y-intercept = fixed cost =
200y=mx+b
y = 5x + 200, and hence, this is a linear equation in slope-intercept form.

m = MC =5, means that every additional television assembled adds Birr 5 to the total
cost.
The y-intercept which is Birr 200 is total cost when there is no television assembled. That
is, at x =0;

y=5x=200y

=5(0) + 200y

= Birr 200
Marginal cost is the extra cost for every additional units of television assembled. Hence,
MC = slope = Birr 5.
y =5x + 200

At x = 30 units of television assembled,
y = 5(30) + 200

y =150 + 200

y (Total Cost) = Birr 350

1.6.2 SLOPE- POINT FORM
Linear equation of a straight line the passes through the point P1 (x1, y1) with slope m is
given by

y—Y1=m(X—Xj)
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The point-slope form is extremely useful since it enables us to find an equation of a straight

line given its slope and the coordinates of a point on the line.

Example 1: Find the equation of a line that has slope ~ and passes through the point (-3, 1).

5
Solution
3 _ 3
M = = and (X1, Y1) = (-3, 1). Then, y—-1 =— (x+3)
5 5
y—Yy1=m(X-x1) y—1 Syt 2 o3
3 5 15 5
y-1== (x—(-3)
5 y=3x+ 8
5 5

Example 2: The total cost (y) and the number of units made (x) is a linear relationship and if
costs increased by Birr 10 for each additional unit made and if total cost of 50 units is Birr
1100.

Find the equation that relates total cost (y) and the number of units made (x).
State the slope of a line and interpret it.
State the y-intercept of the line and interpret it.
Find the total cost if 30 units are made.
What is the cost for every additional units of output?
Solution:
TC =1100 at x = 50 unitand m = MC = 10
y=mx+b
1100 = 10 (50) + b
b = TFC = 600. Then the equation
iIsy=mx+b

y = 10x + 600

m = slope = MC = 10. To add every additional units of x, total cost is increased by Br 10.
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y = 10x + 600
Atx =0,

y =10 (0) + 600
y = Birr 600
y=10x +
600 At x =30
y = 10(30) + 600
y =300 + 600

y = Birr 900

Marginal cost is the additional cost for every additional unit made. That is, MC = Birr 10.

If two points P1 (X1, y1) and P2 (Xp, y2) are known, then the slope is defined as the change

in the y-coordinate divided by the change in the .x-coordinate given as

Slope = change in y-coordinate _ Ay _ y2-y1 XL £ X2

change in x-coordinate  Axx2 —x1

There are two steps involved when deducing the equation of a line when given two points,

P1 (X1, y1) and P2 (X2, y2)

Step 1: Calculate the slope of the line using the slope formula

Step 2: Determine the equation of the line by substituting the slope calculated in step 1 above
and either point into the equation y — y; = m(X — X1).
Example 1: A line passes through the points (2, 4) and (6, 1).
Deduce the equation of the line.
Plot the graph of the line.

Solution:

Step 1: The slope of the line is calculated by substituting the points into the slope formula.
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Slope = u = ﬂ = ;3 =-0.75
x2 -x1 6-24

Step 2: The equation of the line is deduced by substituting this slope, and either
point into equation y —y1 = m(X — X1).

y—Yy1=m(x—Xxy).
y —4 =-0.75(x — 2). Using point (2, 4)

y—4=-0.75x+1.5
y =5.5-0.75%

Example 2: The total cost (y), producing X units of soap is a linear function. Records show
that in one occasion 20 units of soap were made at a total cost of Birr 60 and on the other

occasion 30 units are made at total cost of Birr 80.
Write the equation for total cost (y) in terms of the number of units of soap (x).
State the slope and interpret the result.
State the y-intercept and interpret the result.
What will total cost be if 100 soaps are produced?
What is the marginal cost of the 100th unit of soap?
Solution:

a) Given the coordinates (soap, total cost), that is, (20, 60) and (30, 80)
=y2-y1=80-60=20=
x2-x1 30-20 10

Slope 2

Y —y1=m(X—Xxy).
y — 60 = 2(x — 20).
y —60=2x + 40
y=2x+20

b) m =slope = MC =Br. 2
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Interpretation: For every additional units of soap, total cost increased by Br. 2.

y — intercept is obtained when x =
Oy=2x+20

Atx=0

y=2(0) + 20

y=Br. 20

Interpretation: with no production of soaps, the firm incurred a cost of Br. 20 (which is

equal to the fixed cost)
y=2x+20
At x =100
y = 2(100) + 20
y =200 + 20

y =Br. 220

h . . .
MC = slope = Br. 2 for 100t unit of soap. Marginal cost remains constant for every
additional units of soap under the linear equation.
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S\ SELF CHECK EXERCISES 1.2

An agency rents cars for one day and charges 22 birr plus 20 cents per kilo Meter the car is

driven.
Write the equation for one day’s rental(y) in terms of the number of Kilo Meters
driven (x)
Interpret the slope and the y- intercept

What is the renter’s cost per mile if a car is driven 100 kilo meters? 200 Kilo Meters?

A publisher asks a printer for quotations on the cost of printing 1000 and 2000 copies of
books. The printer quotes 4500 birr for 1000 copies and 7500 birr for 2000 copies. Assume
that cost (y) is linearly related to the number of books printed (x)

Write the coordinates of the given points

Write the equation of the line

If the relationship between total cost and number of units made is linear and if cost
increases by 3 birr for each additional unit made, and if the total cost of 10 units is 40 birr

find the equation of the relationship between total cost (y) and number of units X

Quantity demand of a commaodity is linearly related to its price. When price was Br. 100
quantity demanded was 500 units, when price becomes Br. 150 quantity demanded was
300 units.

Write the demand equation (y) in terms of price (x).

State the slope and interpret the number.
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1.7 APPLICATIONS OF LINEAR EQUATIONS IN BUSINESS PROBLEMS
Having revised the basic concepts of linear equations, let’s now see some application areas of
linear equations. Linear equations can be used to explain linear cost functions, linear revenue

functions, linear profit functions, and linear supply and demand functions.

1.7.1 LINEAR COST FUNCTION

Cost of production refers to the total monetary expenditure made for the production of certain

level of outputs. Cost of production can be classified in two: fixed and variable costs.
Fixed cost is the sum of all the costs that are independent of the level of production,
namely rent, insurance, depreciation and other overhead expenses, interest on loans, and
upkeep of the establishment which exist even while there is no production.
Variable cost is the sum of all costs that are dependent on the level of production
namely material costs, labor costs, cost of publicity and fuel etc. thus, total cost function
IS given by:

Total cost = Total Variable cost + Total Fixed cost

C(X) = V(X) + F(X)

Where,

C(X) = Total cost

V(X) = Total Variable cost
F(X) = Total Fixed cost

There are two assumptions that need to be made for the linear cost functions to valid:
Constant returns to scale

Fixed cost of production remains constant for any level of output.

Average costs
Average costs are costs of production per unit. Generally, there are about three different
types of Avergf;e )c(osts: Average total cost, Average fixed cost and Average variable costs.

ATC (AC)=" " andsince C(X) = V(X) + F(X)

ATC=V(X) + F(X)
Q  Q
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Where; ATC = Average total cost

= level of production
709 0
= Average variable cost

F1X)

o Average Fixed cost

Total Cost Curve
Cost axis
Total Variable Cost

Total Fixed Cost Curve

Quantity axis

Let’s see some characteristics of average costs.

Average Variable Cost remains constant over the whole range of output.
Average Fixed Cost declines as output level increases
Average Total Cost declines as Output level increases.

Cost

ATC

AVC

.
=
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Quantity
Illustration 1:
Given cost function, Y = 40X + 50
Determine;
a) Average Variable Cost
b) Average Fixed Cost For Q =50, units and Q = 100 units
c) Average Total Cost

When Q1=50 When Q2=100
Ave = TVC _ 40(50) 40X100
Q 50 100
= Birr 40 = Birr 40

Look at the constancy of average variable cost per unit regardless of the changes in the level

of production.

When Q=50 when Q=100
AFc=20 _ Birr1 -2 _girros
50 100

Compare the two average costs under the two levels of production. Have you detected that

average fixed cost declines as quantity rises?

When Q=50 when Q=100
AC=40(50) . 50 40(100) 4+ 50
50 50 100 100

= Birr 41 = Birr 40.5

1.7.2 LINEAR REVENUE FUNCTIONS

Revenue is the income we get from sale of a commodity. Manufacturers produce and sell
products at their respective prices in the market. Would you calculate the revenue earned by
the producer when the producer produces and sells from 0-10 units; if one unit of the product

is sold at 10 birr per unit?
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Since one unit of the product is sold at 10 birr, the producer gets zero birr of revenue when it
sells nothing, 10 birr when it produces and sells one unit, 20 birr when it produces and sells 2
units, 30 birr when it produces and sells 3 units, and so. The detail for this question can be
presented as follows.

Units sold price per unit Revenue (selling price X units sold)
0 10 0
1 10 10
2 10 20
3 10 30
4 10 40
5 10 50
6 10 60
7 10 70
8 10 80
9 10 90
10 10 100

From this, one can understand the relationship between revenue and quantity produced and
sold. In linear revenue function, Revenue is positively related to level of sales.

When we use linear revenue function to explain the relationship between revenue and sales
volume we are making one assumption: selling Price per unit remains constant. If selling
price is variable, the equation becomes nonlinear. Hence, we cannot explain it using linear
equation concepts.

The relationship between the quantity produced and revenue earned can be shown
mathematically using the following equation.

R=P.Q

Where, R = revenue, Q = units sold and P is constant and is the slope of the equation.

1.7.3 LINEAR PROFIT FUNCTION

Revenue and cost functions lead to the profit function of the firm, as profit is the excess of
revenue over cost of production. The profit function of the firm takes the form:

(0 )=R(a)- (o)

Where, R (@) is the revenue generated from selling Q units and C (@) is cost incurred in
production of Q units of product.
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Companies either generate profit from their operation or incur a loss from their operation.
Do you know when companies make profit and when they suffer loss?

Refer to the following box to check your answer.

Conditions Operation result
(Q)>C(Q) Profit (net gain)
(0)<c(o) Loss
R@=Cw No loss and no gain
Illustration 1:

Z & T company produces and sales a commodity for $100. The company's cost function is
given by the equation (y) =50x + 2,500 where x is units of products produced and sold and y
is total cost.

Construct the profit function

what profit is earned if the annual sale are 1,00

Solution:
a) Profit=TR-TC =100Q-50Q-2,500
=100Q - (50Q +2,500) Profit = 50Q -2,500

To find the profit level when 100 units are sold, substitute Q= 100 in profit function and
solve for profit. Therefore, profit will be
50 (100) -2,500
birr 2,500

1.8. BREAKEVEN ANALYSIS FOR MANUFACTURING ENTERPRISES

Breakeven point is level of production or a level of sales at which the firm gains no profit and
suffers no loss. In another way round, it is the point where total cost of production and total
revenue are equal. Knowing breakeven quantity helps firms to determine how many units
they need to produce and sell if they have to make profits. When an organization produces
any quantity less than the breakeven quantity, it suffers a loss, where as producing more than
a breakeven quantity yields a profit. The issue is therefore, how many units to produce to at

least get the cost of production back.
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Break-even analysis is a technique widely used by production management and management
accountants. It is based on categorizing production costs between those which are "variable"
(costs that change when the production output changes) and those that are "fixed" (costs not
directly related to the volume of production).

Total variable and fixed costs are compared with sales revenue in order to determine the level
of sales volume, sales value or production at which the business makes neither a profit nor a
loss (the "break-even point").

1.8.1 THE BREAK-EVEN CHART

In its simplest form, the break-even chart is a graphical representation of costs at various
levels of activity shown on the same chart as the variation of income (or sales, revenue) with
the same variation in activity. The point at which neither profit nor loss is made is known as
the "break-even point” and is represented on the chart below by the intersection of the two

lines:

Cost axis

In the diagram above, the line OTR represents the variation of income at varying levels of
production activity ("output™). OB represents the total fixed costs in the business.
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As output increases, variable costs are incurred, meaning that total costs (Fixed + Variable)
also increase. At low levels of output, Costs are greater than Income. At the point of

intersection, P, costs are exactly equal to income, and hence neither profit nor loss is made.

Mathematically, breakeven point can be obtained as follows:

Literally, breakeven point is the level of production where total cost of production and total
revenue are equal

TC = TR (we can rewrite total cost as FC + VCQ and TR as

PQ Therefore,

PQ = FC+VCQ (collecting similar terms to one side yields)

PQ - VCQ = FC (Q is common for the left hand side, factor it out)
Q (P-VC) = FC (divide both sides by P — VC)

_FC
Q="p_vc
Where;
Q = implies breakeven point quantity P = Price per unit
FC = Fixed Cost VC = Variable cost per unit

However, the objective of firms is not only to breakeven, they rather want to make profit of a
given amount. Wise managers should, therefore, know how many units to produce in order to
get a profit of say IT amount, where IT is the amount of target profit. To find how many units

to produce to get a profit of = amount, we need to make minimum adjustment to our previous
equation. The modification needed is:

TR-TC=II Where TITis the desired profit Level.

PQ-FC-vCQ=I1