BB202 BUSINESS MATHEMATICS
LECTURE 2
SOLUTION OF POLYNOMIAL AND EXPONENTIAL FUNCTION

2 – 1
Introduction
A mathematic function 
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 consists of two types of variables: Independent variables and dependent variables. We say that the variable 
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is a function of 
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Independent variables:


Variable that may carry any numbers in its domain. It is normally represented by the symbol 
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.

Dependent variables:

The numbers carried by the variables depends on the numbers carried by independent variable. It is normally represented by the symbol 
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.

Example 1: 


Consider the statement: “One tin of sardine food can sells for RM2.20”.

(a) Convert the statement into a linear mathematical function.  

(b)
     Find the total cost of purchase of 4 such tins.

Example 2 :

A demand function for a particular good is expressed as 
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 is expressed as 1000 units.

     (a)
      
What will be the price of the good if the quantity sold is 3200 

units?
     (b)

Convert the demand function into the revenue function and find 

the total revenue for a quantity sales of 3200 units.

(c)
Given that the cost function of manufacturing the good is 
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 is expressed as 1000 units.)  

Find the profit function. Find the total profit obtained of selling 3200 units of good.
2 – 2
Solution (Root finding) of Linear and quadratic functions

2-2-1
Linear Function

General Form:
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The linear function is called linear equation when 
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. The function is a straight line when it is plotted on a graph. 
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 represents the gradient of the straight line while 
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is the intercept. Root finding of linear function involves shifting of constant to one side of the equation and solving it by division or multiplication.

Example 3:

Find the root of the linear equation 
[image: image16.wmf]0

5

3

=

-

-

x




2-2-2
Quadratic Function

General Form:
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The quadratic function is called quadratic equation when 
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The quadratic function has the shape of a ‘U’.

For 
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, the function has ‘U” shape and inverted ‘U’ shape respectively.

Root evaluation formula is:  
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,  (Max 2 roots are possible).

The nature of roots are determined by the ‘discriminant’ 
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Possible combinations of roots:

(a) Two distinct and real roots.
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(b) Two identical and real roots.
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(c) Two complex roots. (Not in syllabus)
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Example 4:

Find the roots of the quadratic equation of 
[image: image27.wmf]0

2

2

=

-

-

x

x

.

Determining the nature of roots:
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The equation has 2 distinct and real roots.

Using the formula, we have 
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The justification of the roots are left as an exercise.

Example 5:

The profit function of selling a product is given as 
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 is given in 

terms of RM000 and 
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is given in units of tens. Find the quantity of product sold when 

the profit of the product line reduces to zero.
2 – 3
Cubic Function

General Form:
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Reduced Form:
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The cubic function is called cubic equation when 
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 or reduced form 
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The algorithm of solving a general cubic equation is given below:

(1) Make sure that the coefficient of the 
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is equal to one. Then convert the general 

cubic form into the reduced form using the substitution of  
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 refers to the coefficient of the 
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(2) Determine the nature of the reduced cubic equation using the discriminant 
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Possible combinations of roots:

(a) Three distinct and real roots. 



Discriminant: 
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(b) One real root and two identical roots. 



Discriminant: 
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(c) One real root and two complex roots. (Not in syllabus)
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There will be at least one real root in cubic equation.

(3)
      Let 
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 and compare the reduced cubic equation with the cosine 
triple and 
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(4)        Find the value of 
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 (5)    Verify the answers.


Example 6:



Find the roots of the cubic equation 
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The coefficient of 
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 carries a value of 1. To convert the equation into the reduced form, we use 
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Substituting 
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 into equation (1), we have
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Expanding, we have 
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Simplifying, we have
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Let 
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To determine the nature of the root for equation (2),
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The equation has three real and distinct roots.

Substituting 
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Comparing with 
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Using 
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Simplifying,    
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Hence  
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    = 2.166, 0.783, -2.949.

Converting back to 
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 variable, we have 
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Justification of roots are left as exercise for students.

Example 7:



The cost function of a product is given as 
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. Find the quantity of product to be manufactured at the break even point. (x is in 100 units and y is in RM1000 units). 

Note:  

It is a customary practice that the nature of roots must be determined before the equations are solved.

2 – 4
Quartic Polynomial
This is the polynomial with degree 4. 
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Equation of the kind (
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 can be solved by conversion into cubic equation. Students who are interested by read the books up.

Polynomial of higher degree than 4 cannot be solved analytically. They can only be solved by numerical analysis. Numerical analysis is a suitable method to be implemented by computer. Some examples of numerical methods are Secant method, Muller’s method and Bairstow method.
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