Chapter 1. Linear Applications.

2. Mixtures.

This type of problems includes different content problems, which are solved using one linear equation that adds all the components of the mixture. In business such problems involve investment options.

2.1. Simple problems.

2.1.1. Coins. 

Alice has a coin purse containing $5.40 in dimes and quarters. There are 24 coins all together. How many dimes are in the coin purse? 

Let the number of dimes in the coin purse = d.

Then the number of quarters = 24 ( d.

10d + 25(24 ( d) = 540

Linear equation

10d + 600 ( 25d = 540

Simplify left-hand side

10d ( 25d = ( 60


Subtract 600.

(15d = ( 60



Simplify right-hand side.

d = 4 




Divide by (15.
There are 4 dimes in Alice’s coin purse. 

2.1.2. Coffee brands.

Carl is pricing different brands of coffee. Brand A sells for $0.25 a pound more than brand B, and brand C sells for $0.37 less than twice the price of brand B. Carl decides to taste the coffee before making a decision on which coffee is the best buy; so he buys 1 pound of each brand and spends $5.08. How much does a pound of each brand cost?

Let x = price of one pound of brand B. Then let’s express prices of brand A and C in terms of x using problem statement:

Price of A =  (x + 0.25) per pound, 

Price of C =  (2x-0.37).

Knowing that he bought one pound of each brand and the total sum paid is $5.08, we get linear equation:

x   +
(x + 0.25) + (2x – 0.37) = 5.08

(1)

brand:

B
     A

  C

total

For such kind of problems you can use a table like the one below. It will help you to define the equation:

Item

Price 

A

x + 0.25

B

x

C

2x – 0.37

--------------------------

Total

5.08

Now we need to solve the equation (1). 


Check the answer by going through the problem!
Answer: B: $1.30.

2.1.3. Other examples: triangle perimeter, will to wife.

2.2. Investment Mix.

2.2.1. Simple Interest.

A sum of $2000 is invested, part at 8% and the remainder at 10%. Find the amount invested at each rate if the yearly income from the two investments is $180. 

Let x = the amount invested at 10%, then

2000 – x = the amount invested at 8% (the total investment = 2000).

In this case it is useful to summarize data in a table below. We use the next notations:
P – the amount of investment, principal; 

r – annual interest rate on investment; 

I – annual interest earned.

The annual earning on investment will be: I = Pr (rate in decimal form).

!!! Note: here we are dealing with simple interest – interest that is calculated from the principal amount, so it is the same each year.

	Item
	P
	r
	I

	10% investment
	x
	0.10
	0.10x

	  8% investment
	2000 – x
	0.08
	0.08(2000 – x)

	Total investment
	2000
	
	180


Now from column I we see that adding two interest earnings gives the equation:

0.10x + 0.08 (2000 – x) = 180 



Solve the equation and check the answer.
Answer: $1000 at each rate.
2.3. Future value of investment

From the previous problem:

 $2000 + $180 = $2180 – the future value of investment in one year.

In order to calculate what will be the future value of investment in t years we use the formula:

(2) S = P + Prt ,  where S – future value of investment in t years,

       P – amount invested, or principal.

Example: A woman has $15000 for investment. She wants to get $24000 in 5 years. At what simple rate should she invest her money?

In this case, future value of investment is known to be 24000.

Enter the values of S =24000, t = 5 (time) and P = 15000 into formula (2):



24000 = 15000 + 15000(5)(r)

Simplify:
75000r = 9000

r = 0.12 or 12% - annual rate
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