BB202 BUSINESS MATHEMATICS

LECTURE 6

INTEGRATION

Integration is the reverse process of differentiation.

For a function 
[image: image1.wmf])

(

x

f

, differentiating the function yields 
[image: image2.wmf])

(

'

x

f

.

Hence 
[image: image3.wmf]dx

x

df

x

f

)

(

)

(

'

=

 or 
[image: image4.wmf]dx

dy

   ………………………  (1)

If a function of 
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is given, the integration process allows us to find 
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Given that 
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Integrating the function gives 
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where c is a constant. The constant c can be evaluated by initial condition. Refer to example 9 for constant evaluation.

Example 1:
Integrate the function 
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Solution

Using the formula (3), 
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If 
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Example 2:
Integrate the function 
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Solution

Using the formula (3), 
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Example 3:
Integrate the function 
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Solution

The function needs to be expanded before the integration can be carried out.
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Example 4:
The total revenue obtained from selling a product is given by the following relationship:
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 is in thousands and 
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is in hundreds of unit ). Find the revenue function. From the accounting department, it is known that the revenue of 100k is obtained when 200 units of product is sold in a particular month. Next, find the revenue obtained if 500 units of goods is sold.

Solution
The derivative of the revenue function is given. To find the original revenue function, we need to integrate the function.
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To evaluate the constant, we know that the revenue of 100k is obtained when 200 units of product is sold in a particular month. This is the initial condition. Substituting it into the result obtained, we have:

100 = 20 (2) – 2 (2)
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c = 100 – 32 = 68.

Hence  
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Given that x = 5, ( 500 units )  
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        = 118 k

118,000 of revenue will be obtained if 500 units of goods are sold.

Example 5:
In a consulting firm, a consultant has obtained the demand function and the marginal cost relationships of a client. They are shown below:
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Marginal cost is the first derivative of the cost function.

Further information shows that the total cost is zero when there is no output of production.

(a) Find the revenue function.

(b) Find the cost function.

(c) Find the profit function.

(d) Evaluate the breakeven point.

Evaluate the maximum profit.
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