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MATHEMATICS

SUPPORT CENTRE

Title: Common factors.

 Target: On completion of this worksheet you should be able to factorise any algebraic expression by finding a common factor.



                                                                              


                                                                                        


A factor is a term that divides an expression leaving no remainder.


Example.


1, 2, 3, 4, 6 and 12 are factors of 12.





To find the factors of an algebraic term we must:


Write the term in full.


Select any of the elements of the term and write them as one factor.





Examples.


Find the factors of 1.  2x2,   2.  xy,   3.  qp2 and 4.  4wt3.





2x2 = 2 ( x ( x.


      Therefore 1, 2, x, 2 ( x, x ( x = x2 and 


      2 ( x ( x = 2x2 are factors of 2x2.


xy  = 1 ( x ( y.


Therefore 1, x, y and x ( y = xy are factors of xy.


 qp2 = 1 ( q ( p ( p.


Therefore 1, p, p2, q, qp, qp2 are factors of qp2.


4wt2 = 1 ( 2 ( 2 ( w ( t ( t.


Therefore 1, 2, 4, w, 2w, 4w, t, 2t, 4t, t2, 2t2, 4t2, wt, 2wt, 4wt, w2t, 2w2t, 4w2t are factors of 4w2t.





Notice that when numbers are involved we must write them as a product of their prime factors.





See the algebra sheet on indices if you have difficulty with this.





Exercise.


Find the factors of the following:


16.


x2.


2y3.


zxy.


rt3.


3xy.


6p2t.





(Answers: {1, 2, 4, 8, 16}; {1, x, x2}; {1, 2, y, y2, y3, 2y, 2y2, 2y3}; {1, z, y, x, zy, zx, yx, zxy}; {1, r, t, t2, t3, rt, rt2, rt3}; {1, 3, x, 3x, y, 3y, xy, 3xy}; 


{1, 2, 3, 6, p, p2, t, pt, p2t, 2p, 2p2, 2t, 2pt, 2p2t, 3p, 3p2, 3t, 3pt, 3p2t, 6p, 6p2, 6t, 6pt, 6p2t}.)














To find a common factor of an algebraic expression we must find the factors of its terms. Then we find the largest possible factor that they have in common.


Example.


Find the common factor of 2x2 + xy.


2x2 has factors 1, 2, x, 2x, x2, 2x2.


xy has factors 1, x, y, xy.


Therefore the common factor is x.





Exercise. Find the common factors of the algebraic expressions.


3x+6x2.


xt+t2x.


4y3+2yt2-6ty2.


ph3j-3hpj2+2hp4.





(Answers: 3x, xt, 2y, ph)





When we factorise an expression we write it as a product of some of its factors.


E.g. 8 = 2(4.


.





We can write algebraic terms as products of their factors. 


E.g. 4xy = 4x ( y, where 4x and y are factors of 4xy.


Often it will be necessary to be able to find the second factor if we are given the first.


We can do this by:


Writing the term and factor in full. 


Write the term in full but omit one letter or number for every identical letter or number in the factor.





Example.


xyz3 has a factor of xyz. Find what xyz must be multiplied by to obtain xyz3.


xyz3 = x ( y ( z ( z ( z,


xyz = x ( y ( z


therefore it must be multiplied by z ( z = z2.





Example.


6x2 has a factor of 3x. Find what 3x must be multiplied by to obtain 6x2.


6x2 = 1 ( 2 ( 3 ( x ( x,


3x = 1 ( 3 ( x


therefore it must be multiplied by 2x.





We can factorise an algebraic expression by first finding a common factor and then working out what this needs to be multiplied by to give the original expression. We need to consider each term separately.


Example. 


1)  Factorise 3r + 12r2.


     3r + 12r2 has a common factor of 3r.


     3r must be multiplied by 1 to obtain 3r and        


     3r must be multiplied by 4r to obtain 12r2.


     Therefore 


3r + 12r2 = 3r(1 + 4r).


Factorise xy2 + 3xy - 2y2.


The common factor is y. The terms xy2, +3xy and –2y2 must be multiplied by xy, 3x, -2y respectively. Therefore


xy2  + 3xy  - 2y2 = y(xy + 3x - 2y).








Exercise.


For each of the following find the term that the factor given in brackets must be multiplied by to give the original term.


4y3                      (2y).


pr2q             (rq).


6w3k2t          (3w2k).


� EMBED Equation.3  ���            (try2)





(Answers: 2y2, pr, 2wkt, r3t)





Exercise.


Factorise the following expressions by finding a common factor. In each case check your answer by expanding the brackets.


1.  3x - 6y.


2.  2x2 - 4xy.  


3.  6rt + 4r3.


4.  4sw - 6st + 2s2.


5.   x3 + 4x2 - 5x.


6.   r(x + y) + p(x + y).


7.   –21z4y + 14z2y2 - 7z3y3.





(Answers: 3(x - 2y), 2x(x - 2y), 2r(3t + 2r2), 


   2s(2w - 3t + s), x(x2 + 4x - 5), 


  (r + p)(x + y),  7z2y(-3z2+ 2y - zy2).)








C. Leech, Coventry University, June 2000.
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