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Example 1.

Factor: x2 + 6x+ 2

w2 − 6w + 2 = (w − 3)2 − 7 = 0

→ w1,2 = 3±
√
7

x2 + 6x+ 2 = x2 + w1x+ w2x+ w1 · w2

= x (x+ w1) + w2 (x+ w1)

= (x+ w1) (x+ w2)

=
(
x+ 3 +

√
7
)(

x+ 3−
√
7
)

Example 2.

Factor: x2 − 6x− 91

w2 + 6w − 91 = (w + 3)2 − 100 = 0

→ w1,2 = −3± 10 = {7,−13}
x2 − 6x− 91 = x2 + 7x− 13x− 7 · 13

= x (x+ 7)− 13 (x+ 7)

= (x+ 7) (x− 13)

Example 3.

Factor: x2 + 9x+ 20

w2 − 9w + 20 = (w − 4) (w − 5) = 0

→ w1,2 = {4, 5}
x2 + 9x+ 20 = x2 + 4x+ 5x+ 20

= x (x+ 4) + 5 (x+ 4)

= (x+ 4) (x+ 5)
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Example 4.

Factor: x2 + 10x+ 24

w2 − 10w + 24 = (w − 6) (w − 4) = 0

→ w1,2 = {6, 4}
x2 + 10x+ 24 = x2 + 6x+ 4x+ 24

= x (x+ 6) + 4 (x+ 6)

= (x+ 6) (x+ 4)

Example 5.

Factor: x2 − 13x+ 40

w2 + 13w + 40 = (w + 8) (w + 5) = 0

→ w1,2 = {−8,−5}
x2 − 13x+ 40 = x2 − 8x− 5x+ 8 · 5

= x (x− 8)− 5 (x− 8)

= (x− 8) (x− 5)

Example 6.

Factor: x2 + 32x+ 192

w2 − 32w + 192 = (w − 16)2 − 64 = 0

→ w1,2 = 16± 8 = {8, 24}
x2 + 32x+ 192 = x2 + 8x+ 24x+ 8 · 24

= x (x+ 8) + 24 (x+ 8)

= (x+ 8) (x+ 24)

Example 7.

Factor: x2 + 4xy − 21y2

w2 − 4yw − 21y2 = (w − 2y)2 − (5y)2 = 0

→ w1,2 = 2y ± 5y = {7y,−3y}
x2 + 4xy − 21y2 = x2 + 7yx− 3yx− 21y2

= x (x+ 7y)− 3y (x+ 7y)

= (x+ 7y) (x− 3y)
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Example 8.

Factor: 2x2 − x− 6

w2 + w − 12 = (w + 4) (w − 3) = 0

→ w1,2 = {−4, 3}
2x2 − x− 6 = 2x2 − 4x+ 3x− 6

= 2x (x− 2) + 3 (x− 2)

= (x− 2) (2x+ 3)

Example 9.

Factor: 2x2 − 4x− 16

w2 + 4w − 32 = (w + 8) (w − 4) = 0

→ w1,2 = {−8, 4}
2x2 − 4x− 16 = 2x2 − 8x+ 4x− 16

= 2x (x− 4) + 4 (x− 4)

= (x− 4) (2x+ 4)

= 2 (x− 4) (x+ 2)

Example 10.

Factor: 2x2 + 5x+ 3

w2 − 5w + 6 = (w − 2) (w − 3) = 0

→ w1,2 = {2, 3}
2x2 + 5x+ 3 = 2x2 + 2x+ 3x+ 3

= 2x (x+ 1) + 3 (x+ 1)

= (x+ 1) (2x+ 3)

Example 11.

Factor: 2x2 + 7x+ 3

w2 − 7w + 6 = (w − 6) (w − 1) = 0

→ w1,2 = {6, 1}
2x2 + 7x+ 3 = 2x2 + 6x+ x+ 3

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

= (x+ 3) (2x+ 1)

3



Example 12.

Factor: 2x2 − 7x− 4

w2 + 7w − 8 = (w + 8) (w − 1) = 0

→ w1,2 = {−8, 1}
2x2 − 7x− 4 = 2x2 − 8x+ x− 4

= 2x (x− 4) + (x− 4)

= (x− 4) (2x+ 1)

Example 13.

Factor: 2x2 + 9x+ 9

w2 − 9w + 18 = (w − 6) (w − 3) = 0

→ w1,2 = {6, 3}
2x2 + 9x+ 9 = 2x2 + 6x+ 3x+ 9

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

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

Example 14.

Factor: 3x2 − 2x− 8

w2 + 2w − 24 = (w + 6) (w − 4) = 0

→ w1,2 = {−6, 4}
3x2 − 2x− 8 = 3x2 − 6x+ 4x− 8

= 3x (x− 2) + 4 (x− 2)

= (x− 2) (3x+ 4)

Example 15.

Factor: 3x2 − 6x− 45 = 3
(
x2 − 2x− 15

)
w2 + 2w − 15 = (w + 5) (w − 3) = 0

→ w1,2 = −1± 4 = {−5, 3}
3
(
x2 − 2x− 15

)
= 3

(
x2 + 3x− 5x− 15

)
= 3 (x (x+ 3)− 5 (x+ 3))

= 3 (x+ 3) (x− 5)
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Example 16.

Factor: 3x2 − 11x− 4

w2 + 11w − 12 = (w + 12) (w − 1) = 0

→ w1,2 = {−12, 1}
3x2 − 11x− 4 = 3x2 − 12x+ x− 4

= 3x (x− 4) + (x− 4)

= (x− 4) (3x+ 1)

Example 17.

Factor: 4x2 + 12x+ 9

w2 − 12w + 36 = (w − 6)2 = 0

→ w1,2 = 6

4x2 + 12x+ 9 = 4x2 + 6x+ 6x+ 9

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

= (2x+ 3)2

Example 18.

Factor: 4x2 + 13x+ 10

w2 − 13w + 40 = (w − 8) (w − 5) = 0

→ w1,2 = {8, 5}
4x2 + 13x+ 10 = 4x2 + 8x+ 5x+ 10

= 4x (x+ 2) + 5 (x+ 2)

= (x+ 2) (4x+ 5)

Example 19.

Factor: 4x2 + 16x+ 7

w2 − 16w + 28 = (w − 2) (w − 14) = 0

→ w1,2 = {2, 14}
4x2 + 16x+ 7 = 4x2 + 2x+ 14x+ 7

= 2x (2x+ 1) + 7 (2x+ 1)

= (2x+ 1) (2x+ 7)
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Example 20.

Factor: 6x2 + 11x+ 4

w2 − 11w + 24 = (w − 3) (w − 8) = 0

→ w1,2 = {3, 8}
6x2 + 11x+ 4 = 6x2 + 3x+ 8x+ 4

= 3x (2x+ 1) + 4 (2x+ 1)

= (2x+ 1) (3x+ 4)

Example 21.

Factor: − 6x2 − x+ 2

w2 + w − 12 = (w + 4) (w − 3) = 0

→ w1,2 = {−4, 3}
−6x2 − x+ 2 = −6x2 − 4x+ 3x+ 2

= −2x (3x+ 2) + (3x+ 2)

= (3x+ 2) (−2x+ 1)

= − (3x+ 2) (2x− 1)

Example 22.

Factor: 12x2 − 29x− 60

w2 + 29w − 720 =

(
w +

29

2

)2

− 841 + 2880

4
= 0

→ w1,2 = −29

2
± 61

2
= {16,−45}

12x2 − 29x− 60 = 12x2 + 16x− 45x− 60

= 4x (3x+ 4)− 15 (3x+ 4)

= (3x+ 4) (4x− 15)

Example 23.

Factor: 12x2 − 29x− 60 = (αx+ β)
(
α′x+ β′)

αα′ββ′ = w1w2 = −
(
3 · 22

)
·
(
5 · 3 · 22

)
= (16) ·

(
−32 · 5

)
w1,2 = {16,−45}

12x2 − 29x− 60 = 12x2 + 16x− 45x− 60

= 4x (3x+ 4)− 15 (3x+ 4)

= (3x+ 4) (4x− 15)
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Example 24.

Factor: 12x2 + 243x− 189

w2 − 243w − 12 · 189 =

(
w − 243

2

)2

− 2432

4
− 12 · 189 = 0

→ w1,2 =
243

2
± 260

2
= {252,−9}

12x2 + 243x− 189 = 12x2 + 252x− 9x− 189

= 12x (x+ 21)− 9 (x+ 21)

= (x+ 21) (12x− 9)

Example 25.

Factor: 15x2 − 16x− 15

w2 + 16w − 152 = (w + 8)2 − 64− 152 = 0

→ w1,2 = −8± 17 = {−25, 9}
15x2 − 16x− 15 = 15x2 − 25x+ 9x− 15

= 5x (3x− 5) + 3 (3x− 5)

= (3x− 5) (5x+ 3)

Example 26.

Factor: 72x2 + 11x− 35 = (αx+ β)
(
α′x+ β′)

αα′ββ′ = w1w2 = − (9 · 8) · (7 · 5)
= (−9 · 5) · (8 · 7)

w1,2 = {−45, 56}
72x2 + 11x− 35 = 72x2 − 45x+ 56x− 35

= 9x (8x− 5) + 7 (8x− 5)

= (8x− 5) (9x+ 7)

Example 27.

Factor: x2 + 8x+ 4

w2 − 8w + 4 = (w − 4)2 − 12 = 0

→ w1,2 = 4± 2
√
3

x2 + 8x+ 4 = x2 + w1x+ w2x+ w1w2

= x (x+ w1) + w2 (x+ w1)

= (x+ w1) (x+ w2)

=
(
x+ 4 + 2

√
3
)(

x+ 4− 2
√
3
)
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Example 28.

Factor: 3x2 + 4x+ 10

w2 − 4w + 30 = (w − 2)2 + 26 = 0

→ w1,2 = 2± i
√
26

3x2 + 4x+ 10 = 3x2 + w1x+ w2x+
w1w2

3

= x (3x+ w1) +
w2

3
(3x+ w1)

= (3x+ w1)
(
x+

w2

3

)
=
(
3x+ 2 + i

√
26
)(

x+
2

3
− i

√
26

3

)
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