Chapter 1. Linear Applications.

Many problems in business and economics may be solved using linear models (equations and their graphs). To solve them, you need to analyze problem and translate it into a mathematical language. 

Solving Word Problems:

1. Read the problem and determine WHAT YOU NEED TO FIND? Use variable(s) to denote the unknown quantities.

2. Reread the problem and translate given information to algebraic expressions. Draw a figure.
3. Combine algebraic expressions and problem statement into an equation (s).
4. Solve the equation.

5. Check the solution in the problem.

Types of word problems: depreciation, mixtures (investment mix), cost analysis (cost, revenue, profit, break-even), supply-demand.

1. Depreciation. 
Property and equipment are fixed assets of a company. Their value is decreasing in time. Such decrease of property/equipment in value is called depreciation. To determine depreciation, accountants use the straight-line method or linear depreciation. The declining value of the property is a linear function of time with constant annual rate of depreciation. To define this function, we need to know:

- initial cost of property/equipment = purchase price;

- expected useful life (years or months);

- residual or scrap value (at the end of the useful life).

Example. A truck costing $12,000 has a useful life of 10 years with a scrap value of $3,000 at the end of this time. Find an equation representing value of the truck in terms of time (years).

To find the equation, first we need to define variables: let X be time in years (independent variable); V – value of the property after x years passed (dependent variable). V = f(X) = ?
We have two values of the function: 

X = 0 years:   V(0) = 12000 (initial value of truck); 

X = 10 years: V(10) = 3000 (residual value of truck).

So we have already two points satisfying the equation: 

(0, 12000) and (10, 3000).

The problem is converted into writing an equation of the line, passing through 2 given points.

The slope of the line:
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   m = -900
The point (0, 12000) in this case represents y-intercept, so b = 12000.

Having m and b, we obtain the linear equation in slope-intercept form:

V = -900X + 12000

Slope m < 0, so the function is decreasing. The slope value of –900 means that each year the truck looses $900 of its value.  So the slope represents annual depreciation rate.

Using the equation we can calculate truck value at any time during its useful life. For instance, in the middle of its useful life (5 years) the truck value will be:

V(5) = -900*5 + 12000 = $7500

To graph the equation, plot 2 points (0, 12000) and (10, 3000). Draw a line through them.
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