Solving Equations involving Algebraic Fractions
The key with algebraic fractions is to cross multiply.
It’s also important NOT to miss out the brackets stage as this is where most students make a mistake.
There are three other big mistakes to avoid:
1) Watch out for negative numbers when expanding your brackets
2) Always multiply the denominators across the other side of the equals sign.
3) Keep the numerator where it is. Only move the denominator.


How to solve….

Example 1

3y + 4  =  5
    2 
(Cross multiply)

(Subtract 4 from both sides)

(Divide by 3 on both sides)

3y + 4  = 5 x 2

3y + 4  = 10

        3y = 6

          Y = 2 



Example 2

y + 1   +   y – 2   =   2
   3             2(Cross multiply both denominators and across the other side of the equals sign.)

(Expand the brackets – watch out for negatives)

(Simplify)

(Add 4 to both sides)

(Divide by 5 on both sides)

(You can leave answer as a fraction as long as it is simplified)


2( y + 1)  +  3( y – 2 )  = 2 x 3 x 2

2y   +   2   +   3y   –   6   =   12

                         5y  -  4    =   12

		      5y  =  16

                                     y =  16  or  31/5 or 3.2
                                              5


Example 3

y – 2   –   y – 3  =  1
   3              2
(Cross multiply both denominators and across the other side of the equals sign.)
(Expand the brackets – watch out for negatives)
(Simplify)
(Subtract 5 from both sides)
 (Switch the signs so you have a positive y)

 2(y - 2)  -  3( y – 3 )  = 1 x 3 x 2

     2y  -  4  -  3y  +  9  =  6

                       -y  +  5  = 6

                               -y  =  1
                                          
                                  y = -1

Example 4

   1        +      5y    =    3
 y + 1         y - 2
(Cross multiply both denominators and across the other side of the equals sign.)
(Expand the brackets – watch out for negatives)
(Simplify)
(Simplify further)
(Rearrange to get a “y2” a “y” and a “number” equals zero)
 (Factorise – sometimes you will have to use the Quadratic Formula if it does not factorise)
(Solve – make both brackets equal zero)

 y  -  2  +  5y ( y  +  1 )  = 3 ( y  +  1 ) ( y  –  2 )

     y  - 2  +  5y2  +  5y   =  3 ( y2  +  y  -  2y  - 2 ) 

             5y2  +  6y  -  2   =  3 ( y2  –  y  -  2 ) 

              5y2  +  6y  -  2   =  3y2  –  3y  -  6 

             2y2  +  9y  +  4   =   0

       ( 2y  +  1 ) ( y  +  4 ) = 0
                                          
                                  y =  - 0.5  or  - 4

Your turn….
1) y + 4  =  11		4)   y + 1  +  y + 2  =  1		7)  y + 1  + y – 3  =  2
2			          3           5			        2            4

2) 24 – y  =  3		5)   y + 3  +  y – 4  =  1		8)        2     +     3     =   1
     5 			         3             2			        y + 1        2y - 3

3) 23 – 2y  =  3		6)  3y + 1  -  2y + 5  =  1		9)       3     -     1     =   1
      5  			         2             3			        y + 5     y + 4       2
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