Extra Support for Factoring Worksheet

By: Dilshad Akrayee

Georgia Highlands College

Rome, GA 30161

Important  Notes

1) To factor a polynomial completely, look for:

a. Greatest common factor, GCF

Take the GCF out always at the beginning if you can  

For example:
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b. a perfect square trinomial

If it is trinomial (three terms), check if it is a perfect square trinomial

Conditions for a Perfect Square Trinomial
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· First term must be a perfect square. 

                     (x)(x) = x2

· Last term must be a perfect square. 

                           (5)(5) = 25

· Middle term must be twice the product of the roots of the first and last term. 

                         (2)(5)(x) = 10x
The above conditions mean that If you have a trinomial (three terms) that has a first term a perfect square and the last term a perfect square, see it the middle terms turns out twice first and last.  If so, it is the square of a sum or a difference.  See the following two examples
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c. a different of two squares
If it is binomial (two terms), check if it is the difference of two squares. 

Conditions for Difference of Squares
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1) Must be a binomial with subtraction.

2) First term must be a perfect square.

     

(x)(x) = x2

3) Second term must be 


a perfect square (5)(5) = 25
[image: image37.wmf])

7

)(

7

(

49

2

+

-

=

-

x

x

x


IF YOU HAVE BINOMIAL (TWO TERMS) SEE IF YOU CAN PUT IT AS THE DIFFERNECE OF TWO SQUARES:
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d. a grouping of terms
If the polynomial has more than three terms, try to factor by using the grouping of terms.

1) IF YOU HAVE A TRINOMIAL 
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 THAT DOES NOT HAVE THE FIRST TERM AS A PERFECT OR THE LAST TERM AS A PERFECT SQUARE:

Example
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1) Take the coefficient of 
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x

and the constant ( here is 5 in this example) then multiply it as in the following:



3x5=15

2) Break that number down into two factors so that the middle term is the addition of those two.



15=1x15    and  15+1=16

2) Rewrite the middle term broken down like that and factor using grouping:
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=3x(x+5)+1(x+5)




=(x+5)(3x+1)

Ex1) Factor the following by using the grouping method
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1) First list the factors of 24
	
	
	Sum 

	1
	24
	25

	2
	12
	14

	3
	8
	11

	4
	6
	10


2) Rewrite with four terms
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Notice that 4 and 6 sum to the middle term.
e. Check that each factor is prime (like the sum of two squares)
  X2 + 16  

Prime (we can not factor)

3) IF YOU HAVE BINOMIAL (TWO TERMS) SEE IF YOU CAN PUT IT AS THE DIFFERNECE OF TWO CUBESS:
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4) IF YOU HAVE BINOMIAL (TWO TERMS) SEE IF YOU CAN PUT IT AS THE SUM OF TWO CUBESS:
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5) IF YOU HAVE A TRINOMIAL 
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 THAT DOES NOT HAVE THE FIRST TERM AS A PERFECT OR THE LAST TERM AS A PERFECT SQUARE YOU CAN ALSO TRY TRIAL AND ERROR METHOD:

Example:
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Step1: Break first term into two factors
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Step2: Now try grouping them and check the middle term:
TRIAL 1
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=(2x+5)(x+1)


                                                                          5x

                                                                    2x

                                                  +

                                                                        7x    THAT IS NOT CORRECT BECAUSE IT IS NOT EQUAL TO 11X
 TRIAL 2        
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                                                                 11x    THAT’S THE  CRRECT ONE!!!
6) Check your answer by multiplying all the factors. 

The following exercises include various kinds of factoring methods:

1.  32A9 + 16A5 + 24A3 

2.  2A2 – 10A – 48 

3.  14M3 + 7M2 – 70M 

4.  9X2 + 64 

5.  6X2 + 31X + 5 

6.  A2 – 3AB – 4B2 
7.  49X2 – 16Y2 
8.  100B2C2 + 30BC3 – 50B2C 

9.  
16X + 20 

10.  2A2 + 5A – 3 

11.  10Y2 - 7YX –6X2 
12.  Y4 – 16 

13.  A2 + 2A –15 

14.  6Y2 – 5Y – 4 

15. 32X3 +56X2 –16X 

16.  15Y + 5 

17. X2 – 12X + 36 

18. 9A2 – 64 

19. Y2 – 4YM –12M2 
20. 16X2 – 8X + 1 

21.  6Y2 – 6Y – 12 

22.  72Y3X2 + 12Y2 – 24Y4X2 
23.  E2 – 17E + 66 

24. A2 + 17A + 72 

25. M2 + 9 

26. 108A2 – 36A + 3 

27.  X2 – 3XA –10A2 
28. 45A3B5 – 60A4B2 + 75A5B4 
29. 4M2 – 12M + 9 

30. A2 – 3AB –28B2 
31. 16C2 + 24CA + 9A2 
32. 3M2 + 4M – 4 

33. 3M3 – 12M2 – 15M 

34.  A4 – 625 

35. 16M2 – 48M + 36 

36. 8M2 –10M – 3 

37. 36Y6 – 42Y5 –120Y4 
38. 8E2 + 23E – 3 

39. 5X3 – 45X2 + 70X

40. 8M2 – 2MN – 3N2 
41. 54A2 – 24X2 
42. 4M2 – 20MX + 25X2 
43. 6A2 +10A – 4 

44.  15N2 + 11NE –14E2 
45.  A2 – 81 

46. 10X2 – 7X – 6  

47.  125A4 – 400A3B + 195A2B2 
48. 9Y2 + 12Y – 5 

49. A2 – 4A + 4 

50. 27E10 – 45E9 – 252E8 
51. 24M4E + 60M3E2 + 125M2E3 
52. 10A2 +25A – 60 

53. 12E2 + EQ – 6Q2 
54. M2 – 64 

55. 64E2 – 100A2 
56. 2A2 + 7AB – 15B2 
57. 100A2 – 81Y2 
58. 8A2 + 23AB – 3B2 
59. A2 + 8A + 16 

60. 4Y2 – 25 

61.  X2 = 64

62. 2X+4

63. 6 X2 – 3x – 4x + 2 

64. X2  + 3X + 2

65. 
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69. X2  + 2X + 1

70. X2  - 2X + 1

Answers:

1.  32A9 + 16A5 + 24A3 = 8A3(4A6 + 2A2 + 3)

2.  2A2 – 10A – 48 = 2(A2 – 5A – 24)= 2 (A – 8)(A + 3)

3.  14M3 + 7M2 – 70M = 7M(2M + 5)(M – 2)

4.  9X2 + 64  Prime

5.  6X2 + 31X + 5 = (X + 5 )6X + 1)

6. A2 – 3AB – 4B2 = (A – 4B)(A + B)

7. 49X2 – 16Y2 = (7X + 4Y)(7X – 4Y)

8. 100B2C2 + 30BC3 – 50B2C = 10BC(10BC + 3C2 – 5B)

9. 16X + 20 = 4(4X + 5)

10.  2A2 + 5A – 3 = (A + 3)(2A –1)

11.  10Y2 - 7YX –6X2 = (5Y – 6X)(2X + Y)

12.  Y4 – 16 = (Y2 + 4)(Y + 2)(Y – 2)

13.  A2 + 2A –15 = (A + 5)(A – 3)

14.  6Y2 – 5Y – 4 = (3X – 4)(2X + 1) 

15. 32X3 + 56X2 –16X = 8X(X + 2)(4X – 1)

16.  15Y + 5 = 5(3Y + 1)

17. X2 – 12X + 36 = (X – 6)(X – 6) = (X – 6)2
18. 9A2 – 64 = (3A + 8)(3A – 8)

19. Y2 – 4YM –12M2 = (Y – 6M)(Y + 2M)

20. 16X2 – 8X + 1 = (4X - 1)(4X –1) = (4X –1)2
21.  6Y2 – 6Y – 12 = 6(Y – 2)(Y + 1)

22.  72Y3X2 + 12Y2 – 24Y4X2 = 12Y2(6YX2 + 1 – 2Y2X2) 

23.  E2 – 17E + 66 = (E – 11)(E – 6)

24. A2 + 17A + 72 = (A + 8)(A + 9)

25. M2 + 9  Prime

26. 108A2 – 36A + 3 = 3(36A2 – 12A + 1)

=3(6A –1)(6A – 1)

27.  X2 – 3XA –10A2 = (X – 5A)(X + 2A)

28. 45A3B5 – 60A4B2 + 75A5B4 

= 15A3B2 (3B3 – 4A + 5A2B2)

29. 4M2 – 12M + 9 = (2M –3)2
30.  A2 – 3AB –28B2 = (A - 7B)(A + 4B)

31. 16C2 + 24CA + 9A2 = (4C + 3A)2
32.  3M2 + 4M – 4 = (M + 2)(3M – 2)

33.  3M3 – 12M2 – 15M = 3M(M – 5)(M + 1)

34.  A4 –625 =(A2 + 25)(A + 5)(A – 5)

35. 16M2 – 48M + 36 = (4M – 6)2
36. 8M2 –10M – 3 = (2M – 3)(4M + 1)

37. 36Y6 – 42Y5 –120Y4 = 6Y4 (6Y2 – 7Y – 20)

 =6Y4 (2Y – 5)(3Y + 4)

38. 8E2 + 23E – 3 = (E + 3)(8E – 1)

39. 5X3 – 45X2 + 70X = 5X(X2 – 9X + 14) 

= 5X(X – 7) (X – 2)

40. 8M2 – 2MN – 3N2 = (4M – 3N)(2M + N)

41. 54A2 – 24X2 = 6(9A2 – 4X2) 

= 6(3A +2X) (3A – 2X)

42. 4M2 – 20 MX + 25X2 = (M – 5X)2
43. 6A2 + 10A – 4 = 2(3A2 + 5A – 2)

=2(3A – 1) (A + 2)

44.  15N2 + 11NE –14E2 = (5N + 7)(3N – 2)

45.  A2 – 81 = (A + 9)(A – 9)

46. 10X2 – 7X – 6  = (2X + 1)(5X – 6)

47.  125A4 – 400A3B + 195A2B2 

= 5A2 (25A2 – 80AB + 39B2)

=5A2 (5A – 13B) (5A – 3B)

48. 9Y2 + 12Y – 5 = (3Y + 5)(3Y –1)

49. A2 – 4A + 4 = (A – 2)(A – 2) = (A – 2)2
50. 27E10 – 45E9 – 252E8 = 9E8(3E2 – 5E – 28)

= 9E8 (3E + 7) (E – 1)

51. 24M4E + 60M3E2 + 125M2E3 = 

= M2E (24M2 + 60ME + 125E2)

52. 10A2 + 25A – 60 = 5(2A2 + 5A – 12)

= 5(A + 4) (2A – 3)

53. 12E2 + EQ – 6Q2 = (4E + 3)(3E –2)

54. M2 – 64 = (M + 8)(M – 8)

55. 64E2 – 100A2 = 4(16E2 – 25A2) 

= 4(4E + 5A) (4E – 5A)

56. 2A2 + 7AB – 15B2 = (2A – 3B)(A + 5B)

57. 100A2 – 81Y2 = (10A + 9Y)(10A – 9Y)

58. 8A2 + 23AB – 3B2 = (8A – B)(A + 3B)

59. A2 + 8A + 16 = (A + 4)(A + 4) = (A + 4 )2
60. 4Y2 – 25 = (2Y + 5)(2Y – 5)

61. X2 = 64

   
X2 – 64 = (X-8) (X+8)

62. 2X+4 = 2 (X+2)

63. 6 X2 – 3x – 4x + 2 

= (6 X2 – 3x) + (– 4x + 2)

= 3x (2x – 1) + -2(2x - 1)

= (2x – 1) (3x – 2)

64. X2  + 3X + 2 = (X+1)(X+2)

65. 
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  = (A – B) (A2 + AB + B2 )

66.  
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   = (A – 2) (A2 + 2A + 4 )

67. 
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  = (A + B) (A2 - AB + B2 )

68. 
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   = (A + 2) (A2 - 2A + 4 )

69. X2  + 2X + 1 = (X+1)(X+1) = (X+1)2  
70. X2  - 2X + 1 = (X-1)(X-1) = (X-1)2  
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