Algebra 2
Lesson 5-5

Example 1 Sum and Difference of Cubes
Factor each polynomial. If the polynomial cannot be factored, write prime.

a. 108x*y+ 500xp*

108x4y+ SO{bcy4 = 4y(27x> + 125°) Factor out the GCF.
27x” and 125y3 are both perfect cubes, so we can factor the sum of two cubes.
27x° +125)° = (3x)° + (53)° (3x)’ = 27x%; (59)° = 125y°
= (3x -+ 5)/)[(33:)2 —(3x)(5y) + (Sy)z] Sum of two cubes
= (3x + 5)(9x% — 5xy + 25)%) Simplify.

108x4y+ 500xy4 = 4xy(3x + 5y)(9x2 — 15xy + 25y2) Replace the GCF.

b. 64m’ + 7’

The first term is a perfect cube, but the second term is not. So, the polynomial
cannot be factored using the sum of two cubes pattern. The polynomial also cannot
be factored using quadratic methods or the GCF. Therefore, it is a prime
polynomial.

Example 2 Factoring by Grouping
Factor each polynomial. If the polynomial cannot be factored, write prime.

a. —18ax® — 12bx* + 6x*

~18ax’ 126 +6x°  =(-1+2+3¢3eqgexexsx)+(=1+2+23hsxex)+(2+32x+1)
= (6x° « —3ax) + (6x7 » —2b) + (657 + 1) The GCF is 6x°.
= 6x*(-3ax —~2b + 1) The remaining polynomial cannot

be factored.

b. x*+585x* - 7x - 35

X557 - T - 35 = (" + 552 + (~ Tx - 35) Group to find a GCF.
= xz(x +5)+(Nx +5) Factor the GCF of each binomial.
=(x+ 5)x*~7) Distributive Property




Example 3 Combine Cubes and Squares
Factor each polynomial. If the polynomial cannot be factored, write prime.

3 3
a.z —8x

2 =(z)’ and (2x)* = 8x*. Thus, this is the difference of two cubes.

2 -8 = (z— 2x)[z2 +z(2x) + (2x)%] Difference of two cubes formula with @ =z and b = 2x

= (z— 2)(Z + 2zx + 4x°) Simplify.

b. ny? — A’y + dm® — 1y? + A’y — 4’
With six terms, factor by grouping first.
m’y? - dm’y + 4w’ — iyt + A’y — 4’
= (m3y2 —4mPy + 4y + (- + 4n3y ~4n*) Group to find a GCF.

= m3(y2 — 4y +4)— 713(y2 —dy + 4} Factor the GCF.
=m’ - -4y +4) Distributive Property
={m— n)(m2 + mn -+ nz)(yz — 4y + 4) Difference of cubes
= (m — n)(m* + mn + W)y - 2)° Perfect squares

Real-World Example 4 Solve Polynomial Functions by Factoring
GEOMETRY If the small cube is one-third the length of the larger cube
and the volume of the figure is 3250 cubic centimeters, what should
be the dimensions of the cubes?

Since the length of the smaller cube is one-third the length of the larger cube, -x= X
then their lengths can be represented by x and 3x, respectively. The volume of

the object equals the volume of the larger cube minus the volume of the

smaller cube.

(3x) ~x* =3250 Volume of object
27 —x° = 3250 (3x)° = 27x
26x° =3250 Subtract.

x* =125 Divide.
=125 =0 Subtract 125.
(xy —5° =0 Write in cubic form.
(x— 5 +5x+25) =0 Difference of cubes
x=5=0 or xX+5x+25=0 Zero Product Property
2

Since 5 is the only real solution, the lengths of the cubes are 5 cm and 15 cm.



Example 5 Quadratic Form
Write each expression in quadratic form, if possible.

a.x® +2x*+5
x4+ +5=()? +267)+5 ()’ =x°

b.3x” -dx’ +1
This cannot be written in quadratic form since x® # (x*)*.

Example 6 Solve Equations in Quadratic Form
Solve x* -26x* +25=0.

t 226x2 +25=0 Original equation
(x?)? -26(x*)+25=0 Write the expression on the left in quadratic form.
xr -DE?-25)=0 Factor the trinomial.

(x—D(x+ DEx-5)(x+35)=0 Factor each difference of squares.

Use the Zero Product Property.

x~-1)=0 or (x+1)=0 or x=5=0 or {(x+5)=0
x= 1 x=w] x=15 x===5

The solutions are -5, -1, 1, and 5.

Check  The graph of f{x) =x* —26x* + 25 shows that

the graph intersects the x-axis at =5, —1, 1, and 5.

Window: (x = -6 — 6; scale=1),
(y = -150 —50; scale = 1)




