MATH 10005 FACTORING QUADRATIC-TYPE EXPRESSIONS KSU

Definition:

e Quadratic-Type Expression: is an expression of the form au? 4+ bu + ¢ where u is an algebraic
expression. For example, the following are all quadratic-type expressions:

at + 522 + 6, (z—3)% —2(z —3) — 3, 28 — 72t —18.

Important Properties:

e If you recognize how the expression factors in its original form, then do so. If not, then use a u
substitution to create a quadratic that is easier to factor. For example, for z* + 522 + 6, if we let
u = 22 then we have

g + 522 +6 =1’ +5u+6=(u+3)(u+2) = (z°+2)(z° +3).

e Only use the substitution if it helps you factor the expression.

Common Mistakes to Avoid:

e If you use the u substitution, you must substitute back to the original variable. So, if the original
problem is in terms of x, make sure that your answer is also in terms of x.

e Be on the lookout for the difference of squares, the difference of cubes, and the sum of cubes. Re-
member that these can be factored further.

PROBLEMS

Factor Completely.

1. 2* =522 -6 2. z* + 522 — 36

A ) z* 4+ 522 — 36
:g — bz 2—6 (22 — 4)(22 +9)
("= 6)(="+1) (z - 2)(z +2)(2% +9)

NOTE: You could also use a u substitution OR
on this problem. Letting u = 22, we get Letting u = 22, we get
z* + 522 — 36
xt =522 —6 2
o — B — 6 u® 4+ 5u — 36
(u—4)(u+9)
(u—6)(u+1) (22 — 4)(22 4 9)

(2% —6)(=* + 1)

(z—2)(z+2)(z2+9)
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3.zt + 1522 — 16 6. 625 — 1923 — 7

zt + 1522 — 16 625 — 1923 — 7
(2% 4 16)(x% — 1) (323 + 1)(223 = 7)
(2% 4 16)(z — 1)(z + 1)

OR
OR Letting u = z3, we get
Letting u = 22, we get
4 150?16 625 —192° — 7
T Te — 2
4 150 — 16 6u” — 19u — 7
Bu+1)2u—17)
(u+16)(u —1) (323 + 1) (223 — 7)
(22 +16) (22 — 1)

(22 +16)(x — 1)(x + 1)

7. 5210 — 1925 + 12
4. 28 — 72— 18

5210 — 1925 + 12

28 — 72t — 18 (52 — 4)(z° — 3)
(z* — 9)(z* + 2)
(22 — 3)(2% + 3) (2! + 2) OR
Letting u = z°, we get
SR, . 5210 — 192° 4 12
etting u = 2=, we get 502 — 19u & 12
28— 7t — 18 (5u — 4)(u — 3)
u? — Tu — 18 (5555_4)(335_3)
(u—9)(u+2)
(x* —9)(z* + 2)
(2% = 3)(2® + 3) (2" + 2)
8. (z—3)2—-2(x—-3)-3
(x—3)%—-2(x—3)—3
5. 2 4 4a3 — 45 [(z =3) =3][(x = 3) + 1]
xr—3-3)(x—3+1)
(v —6)(x—2)|
x + 423 — 45
(23 +9)(z® - 5) OR
OR Letting u = (z — 3), we get
Letting u = 23, we get (33_3);_2( -3)-3
u® —2u —3
x62—i— 4a3 — 45 (u—3)(u+1)
u® +4du — 45 [(z = 3) = 3][(z = 3) + 1]
(u+9)(u—5) (x—3—3)(z—3+1)
(2° 4+ 9)(«® - 5) (z—6)(z — 2)]




