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Example 1. Factor 622 + 7z — 5.

Solution. Multiply the leading coefficient and the last term
6-—5=-30

We need to find two numbers that multiply to —30 that add to 7 (the middle term). These numbers
are 10 and —3. Replace the middle term with these two numbers:

62> +Tx —5
622 + (10 — 3)x — 5
622 +10z —3z—5

We now factor by grouping
2x(3xz 4+ 5) — 1(3x — 5)

Bz +5)(2z —1)
Thus 622 + 72 — 5 = (3z + 5)(3x — 1). O
Example 2. Factor 222 + 7Tz — 4.

Proof. Multiply the leading coefficient and the last term:
2(—4) =-8

We need to find two numbers that multiply to —8 and add to 7 (the middle term). These two
numbers are 8 and —1. Replace the middle term with these two numbers, then factor by grouping:

20° + (8 — 1)z — 4
20° +8r —x — 4
2x(x +4) — 1(x —4)
2z —1)(x +4)
Thus 222 + 7z — 4 = (22 — 1)(x + 4). O



Example 3. Factor —4t? + 12t — 9.
Proof. Multiply the leading coefficient and the last term:
(=4)(—9) =36

We need to find two numbers that multiply to 36 and add to 12 (the middle term). These two
numbers are 6 and 6. Replace the middle term with these two numbers, then factor by grouping:

—4t* + (6 +6)t — 9
—4t? + 6t + 6t —9
—2t(2t — 3) + 3(2t — 3)
(=2t +3)(2t — 3)
We can also factor out the negative from the first factor:
—(2t —3)(2t — 3)
—(2t — 3)?
Thus —4t2 + 12t — 9 = —(2t — 3)2. O



