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5.1  The Greatest Common Factor and Factoring by Grouping 
 
1. Factoring out the greatest common factor: 15x + 25 = 5 3x + 5( )  
3. Factoring out the greatest common factor: 6a + 9 = 3 2a + 3( )  
5. Factoring out the greatest common factor: 4x ! 8y = 4 x ! 2y( )  

7. Factoring out the greatest common factor: 3x2 ! 6x ! 9 = 3 x
2
! 2x ! 3( )  

9. Factoring out the greatest common factor: 3a2 ! 3a ! 60 = 3 a2 ! a ! 20( )  

11. Factoring out the greatest common factor: 24y2 ! 52y + 24 = 4 6y2 !13y + 6( )  

13. Factoring out the greatest common factor: 9x2 ! 8x3 = x2 9 ! 8x( )  
15. Factoring out the greatest common factor: 13a2 ! 26a3 = 13a2 1! 2a( )  
17. Factoring out the greatest common factor: 21x2y ! 28xy2 = 7xy 3x ! 4y( )  
19. Factoring out the greatest common factor: 22a2b2 !11ab2 = 11ab2 2a !1( )  

21. Factoring out the greatest common factor: 7x3 + 21x2 ! 28x = 7x x
2
+ 3x ! 4( )  

23. Factoring out the greatest common factor: 121y4 !11x4 = 11 11y4 ! x4( )  

25. Factoring out the greatest common factor: 100x4 ! 50x3 + 25x2 = 25x2 4x2 ! 2x +1( )  

27. Factoring out the greatest common factor: 8a2 +16b2 + 32c2 = 8 a
2
+ 2b

2
+ 4c

2( )  

29. Factoring out the greatest common factor: 4a2b !16ab2 + 32a2b2 = 4ab a ! 4b + 8ab( )  
31. Factoring out the greatest common factor: 121a3b2 ! 22a2b3 + 33a3b3 = 11a2b2 11a ! 2b + 3ab( )  

33. Factoring out the greatest common factor: 12x2y3 ! 72x5y3 ! 36x4y4 = 12x2y3 1! 6x3 ! 3x2y( )  
35. Factoring by grouping: xy + 5x + 3y +15 = x y + 5( ) + 3 y + 5( ) = y + 5( ) x + 3( )  
37. Factoring by grouping: xy + 6x + 2y +12 = x y + 6( ) + 2 y + 6( ) = y + 6( ) x + 2( )  
39. Factoring by grouping: ab + 7a ! 3b ! 21 = a b + 7( ) ! 3 b + 7( ) = b + 7( ) a ! 3( )  
41. Factoring by grouping: ax ! bx + ay ! by = x a ! b( ) + y a ! b( ) = a ! b( ) x + y( )  
43. Factoring by grouping: 2ax + 6x ! 5a !15 = 2x a + 3( ) ! 5 a + 3( ) = a + 3( ) 2x ! 5( )  
45. Factoring by grouping: 3xb ! 4b ! 6x + 8 = b 3x ! 4( ) ! 2 3x ! 4( ) = 3x ! 4( ) b ! 2( )  
47. Factoring by grouping: x2 + ax + 2x + 2a = x x + a( ) + 2 x + a( ) = x + a( ) x + 2( )  
49. Factoring by grouping: x2 ! ax ! bx + ab = x x ! a( ) ! b x ! a( ) = x ! a( ) x ! b( )  
51. Factoring by grouping:  
  ax + ay + bx + by + cx + cy = a x + y( ) + b x + y( ) + c x + y( ) = x + y( ) a + b + c( )  
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53. Factoring by grouping: 6x2 + 9x + 4x + 6 = 3x 2x + 3( ) + 2 2x + 3( ) = 2x + 3( ) 3x + 2( )  
55. Factoring by grouping: 20x2 ! 2x + 50x ! 5 = 2x 10x !1( ) + 5 10x !1( ) = 10x !1( ) 2x + 5( )  
57. Factoring by grouping: 20x2 + 4x + 25x + 5 = 4x 5x +1( ) + 5 5x +1( ) = 5x +1( ) 4x + 5( )  

59. Factoring by grouping: x3 + 2x2 + 3x + 6 = x2 x + 2( ) + 3 x + 2( ) = x + 2( ) x2 + 3( )  

61. Factoring by grouping: 6x3 ! 4x2 +15x !10 = 2x2 3x ! 2( ) + 5 3x ! 2( ) = 3x ! 2( ) 2x2 + 5( )  
63. Its greatest common factor is 3 • 2 = 6 . 
65. The correct factoring is: 12x2 + 6x + 3 = 3 4x2 + 2x +1( )  
67. The factored form is: A = 1000 +1000r = 1000 1+ r( )  
 Substituting r = 0.12: A = 1000 1+ 0.12( ) = 1000(1.12) = $1,120  
69. a. Factoring: A = 1,000,000 +1,000,000r = 1,000,000 1+ r( )  
 b. Substituting r = 0.30: A = 1,000,000 1+ 0.3( ) = 1,300,000 bacteria 
71. Multiplying using the FOIL method: x ! 7( ) x + 2( ) = x2 ! 7x + 2x !14 = x2 ! 5x !14  
73. Multiplying using the FOIL method: x ! 3( ) x + 2( ) = x2 ! 3x + 2x ! 6 = x2 ! x ! 6  
75. Multiplying using the column method: 77. Multiplying using the column method: 
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79. Multiplying: 3x4 6x3 ! 4 x2 + 2x( ) = 3x4 • 6x3 ! 3x4 • 4 x2 + 3x4 • 2x = 18x7 !12x6 + 6x5  
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83. Multiplying: 6x + 4 y( ) 2x ! 3y( ) = 12x2 !18xy + 8xy !12y2 = 12x2 !10xy !12y2  
85. Multiplying: 9a +1( ) 9a !1( ) = 81a2 ! 9a + 9a !1 = 81a2 !1  
87. Multiplying: x ! 9( ) x ! 9( ) = x2 ! 9x ! 9x + 81 = x2 !18x + 81  
89. Multiplying:  

  
x + 2( ) x2 ! 2x + 4( ) = x x

2 ! 2x + 4( ) + 2 x
2 ! 2x + 4( )

= x3 ! 2x2 + 4 x + 2x2 ! 4 x + 8

= x3 + 8

 


