Polynomials

Lesson 3a

Factoring Trinomials

Eg1.
Expand by FOIL.



a)
(x + 3)(x + 5)











b)
(k – 2)(k + 7)




In general, expanding (x + a) (x + b) results in 





x2 + __________ x + ___________
Expanding a pair of binomials often results in a trinomial (not always as we will see next class).  To factor a trinomial as a product of two binomials, we reverse the steps.


1.
Find two numbers whose product equals the last term;


2.
Check if the sum/difference of these two numbers would equal the middle term;


3.
Use these two numbers to factor the trinomial.
Eg2.
Factor the given trinomials.


a)
x2 + 11x + 24









b)
a2 + 5a – 6 






c)
10y2 – 20y – 150  







d)
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Remember:

Always check for common factor before factorizing the trinomial.


Eg3.
Factor the following polynomials.


a)
3k4 + 3k2 – 36










b)
5a2b2 – 65ab – 150 









c)
14m2 + 5mn – n2








d)
 (x + y)2 – 8(x + y) + 15









Eg4.
For which integral values of k can the trinomial be factored?




x2 + kx – 6











Practices
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Lesson 3b

Factoring Trinomials with Leading Coefficient
Eg1.
Factor the following.



a)
1 – 5c + 6c2









b)
x2 + 2xy – 3y2 






/
\












    /
\





   –2c
–3c











   -y
+3y




= (1 – 2c) (1 – 3c)








= (x – y)(x + 3y)



c)
a2b2 + 5ab – 6 








d)
2k3 + 18k2 + 36k







  / \






     +6
-1









Factor out the 2k first!




= ( ?  + 6 ) ( ? – 1 )








= 2k (k2 + 9k + 18)






















  /  \




= (ab + 6) (ab – 1)












+3  +6


















= 2k (k + 3) (k + 6)

When we are to factor trinomials with a leading coefficient:  ax2 + bx + c


We use 





the method of decomposition






: 

	
It begins by multiplying the leading coefficient (a) to the last term (c).
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“multiply






Eg2.
Factor 



a)
2x2 + 7x + 6









b)
3x2 – 10x + 8 
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  12










use the same method as in (a)






     /  \ 










ans: (3x + 2) (x – 4)






   +3  +4


= 2x2 + 3x + 4x + 6  
(emphasize we only decompose the middle term (7x) into two pieces)










as we don’t change the front (2x2) or the back (6)


= 2x2 + 3x + 4x + 6

(split the 4 terms into 2 groups – then factor by grouping)










draw a line to indicate the two groups


= x (2x + 3) + 2 (2x + 3)
(identify the common factor for the first 2 terms & the last 2 terms)


= (2x + 3) (x + 2)


(factor out 2x + 3, and copy the rest to form the second bracket)

Idea:

Need two terms
whose 
product 
= 
a x c













whose 
    sum 

= 
   b

Eg3.
Factor completely.



a)
4x2 + 4x – 3 








b)
2k2 – 14k + 12




You can get students to try these now.  




Remind them to identify the common factor if there are any!




= (2x + 3) (2x – 1)







= 2 (k2 – 7k + 6)


















= 2 (k – 1)(k – 6)



c)
10xy2 – 22xy + 4x






d)
8c2 + 18cd – 5d2



= 2x (5y2 – 11y + 2)






= (4c – d)(2c + 5d)




= 2x (5y – 2) (y – 1)





e)
24(x – y)2 – 13(x – y) – 2 




 




Get students to rewrite the trinomial with B (for bracket) instead.




= 24B2 – 13B – 2 
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    -48










  





        /
\







      +3
-16












= 24B2 + 3B – 16B – 2 




= 3B(8B + 1) – 2(8B + 1)




= (8B + 1) (3B – 2)



(remind students to back substitute the “B” back)




= (8(x-y) + 1)(3(x-y) – 2)







= (8x – 8y + 1) (3x – 2y – 2)

(simply the brackets)

Practices
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