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Equations
From time to time, one may need to rewrite a formula in terms of a different variable. For example, the equation E = IR, is great if you wish to find E. If you wish to solve for a resistance, we must rewrite the equation. R and I are factors, that is, they are multiplied. The operation which undoes multiplication is division. An operation performed on one side of an equation, must also be performed on the other side of the equation. So in this case, divide both sides of the equation by I. The I in the numerator cancels the I in the denominator, leaving the equation in the desired form.


			becomes 	                      

Given any equation, one may solve for any variable. Determine which variable you wish to solve for. “Undo” what was done to that variable, by performing the opposite operation, addition and subtraction first. Lets look at another example.  Suppose you are given an equation like.


Now solve for F. To isolate the F, I want to get rid of everything on the right hand side of the equation, except the F. The first thing to do is to undo the addition. Here we need to add a negative 32 to both sides of the equation giving us 

				
Which simplifies to
	

Now to remove the fraction, multiply both sides of the equation by the reciprocal of the fraction. 
	

The 9s cancel and the 5s cancel leaving only the F. The equation now looks like we intended:



To summarize, first undo adding and subtracting, then undo the multiplication and division.	

One more example:	Solve for y in the following equation.


When variables are in the denominator, multiply each term by the common denominator. Here, the common denominator is xy. This is what it looks like:


After canceling, we’re left with y + x = xyz. Because we are solving for y, both terms that contain y need to be on the same side of the equation. So, add  – y to both sides of the equation. 
 (
  y + x = xyz
- y
 
       
- y
       x = xyz – y
)                                            	           
				        
					    


Now, factor out the common y in each of the right hand terms. The last term is understood to be -1 times y. When the y is taken out of each term on the right hand side, xz-1 is all that is left.
x = y(xz – 1)	
	
Next, divide both sides of the equation by xz – 1. The binomials on the right hand side cancel out, leaving y.



Ratios
A ratio is a comparison of items, written as a fraction. The ratio of 1 yard to 4 feet is 3 to 4 since 1 yard is 3 feet. 


The ratio of 2 yd2 to 5 ft2 is  18 to 5, since 2 yd2 = 18 ft2. the ratio is written as:


The ratio of 1hr to 45 minutes is 60 minutes to 45 minutes. Reduce the fraction.


In each of the above examples, the units had to be changed to the same unit. When two ratios are joined by an equal sign, we have a proportion. In a proportion the cross products are equal. We may use cross products to solve for particular variables. Look at the following examples:


The cross products are: numerator 12 times denominator 4 and numerator 9 times denominator x. the cross products are equal:  9x = 48

Then, dividing both sides of the equation by 9,


We get x = 5.333…

Here is another: solve for x


First, find the cross products and join them with an equal sign: 24ax = 288a2	
Next, divide both sides of the equation by 24a, so the x is all that is left on the left side of the equation.: 



On the left side, 24a in the numerator cancels 24a in the denominator leaving just an x. On the right side, an a in the numerator cancels an a in the denominator and 24 divides into 288, 12 times.  Therefore, x = 12a

http://cstl.syr.edu/fipse/Algebra/Unit3/combine.htm
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