Lesson 23: Factoring Polynomials Worked Solutions

Part A: Factoring x2 + bx + ¢
Practice 1
1.

(X" + 5%) + (2x + 10)
x(x +5) + 2(x + 5)
(x + 2)(x +5)

2.
(x2 + 1x) + (1x + x)
x(x + 1) + 1(x + 1)
G+ DEx+1) =@+ 1)°
3.
] 2
yd (x + 1x) + (— 8x — 8)
N, 8 x(x +1) — 8(x + 1)
. F L (x —8)(x+ 1)
T
/ AN
b




Lesson 23: Factoring Polynomials Worked Solutions

4.
ac (x* = 5%) + (- 3x + 15)
\\“'\\x 15 .-""/ X(.x - 5) - 3(x - 5)
(x = 5)(x = 3)
_5 N -1
S N
b
o€ 2
. (x — 1x) + (10x — 10)
N T x(x — 1) + 10(x — 1)
‘ - -1 + 10
+10 > =1 - DHx )
) .-z"" 9 \\-\\
b
ac 2
e (x + 5x) + (1x + 5)
N, 5 S x(x +5) + 1(x + 5)
h g (x+5x+1)
+5 +1
- “
! b




Lesson 23: Factoring Polynomials

Worked Solutions

7.
e x° + 3%) + (27x + 81)
. x(x + 3) + 27(x + 3)
N (x + 3)(x + 27)
+3 > +27
{// 30 ‘NN x
Ed b
8.
ac (" + 3x) + (- 27x — 81)
—81 x(x +3) = 27(x + 3)
(x + 3)(x = 27)
+3 -27
-
b
0.
- (x = 50x) + (2x + 100)
/ x(x — 50) + 2(x — 50)
N~ (x = 50)(x + 2)
—50 < 42
,-"" —‘lﬁ ) : n,
yd ~
b
10.
ac (X + 25%) + (= 4x — 100)
.\'\'\. f’-} —
. -100 x(x + 25) — 4(x + 25)
- : (x + 25)(x — 4)
+25 -4
o
/_, ",
b
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Worked Solutions

11.
ac (x° + 36x) + (— 2x — 72)
S x(x + 36) — 2(x + 18)
o / (x +36)(x — 2)
+36 < -2
/! z M - e
. .
12.
ac (x* — 9%) + (— 6x + 54)
g A x(x—9) —6(x —9)
N )
-9 > -6
/ 15 O\
b
13.
- (X" + 3%) + (15x + 45)
g - 7 x(x +3) + 15(x + 3)
(x + 3)(x + 15)
+3 > 415
/’/ s \‘“\\x The side lengths are x + 3 units and x + 15 units.
b
14.
ac (" + 9x) + (= 2x — 18)
-
\ S x(x +9) — 2(x + 9)
N (x + 9)(x — 2)
9 > -2
. The side lengths are x + 9 feet and x — 2 feet.
- .
b
15.
8)+9=17f1t
8)-2=6ft
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Practice 2

1.
- X"+ 2%) + (7x + 14)
o x(x+2)+7(x + 2)
ARl (x +2)(x + 7)
+2 > 47
"-' 9 o
f)-’ e
b
2.
ac (" + 3%) + (- 5x — 15)
o~ x(x + 3) — 5(x + 3)
NGB S (x + 3)(x — 5)
+3 =5
-": =2 ~ \-
v .
b
3.
ae &+ 9%) + (= 3x - 27)
N y X+ 9) =3k +9)
N 7 (x + 9(x — 3)
+9 > -3
. -’/"f & '\.\“I
rd ~
b
4.
ac (xz—lx)+(— 3x + 3)
N R 7 ox(x—1) = 3(x - 1)
, (x — D(x - 3)
=1 =3
P RN
-~ e
b




Lesson 23: Factoring Polynomials

Worked Solutions

5.
ac (x — 7x) + (5x — 35)
Ny S x(x = 7) + 5 = 7)
NCTR (x — 7)(x + 5)
-7 X 45
- _z \\'\\. "
e N
b
6.
ae (x = 3%) + (11x — 33)
N (C - IR STCEE)
(x — 3)(x + 11)
=3 . +11
- E \x\.\_
e ™~
b
7.
ac P+ 9% + (16x + 144)
N g o X+ 9) + 16(x + 9)
(x + 9(x + 16)
+9 > 416
s \
b
8.
. ac (X" + 12x) + (12x + 144)
S opae o X+ 12) + 12(x + 12)
N, S (x + 12)(x + 12)
+12 > +12
S N
b
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Worked Solutions

0.
ac (X" + 2x) + (32x + 64)
\\\ o / x(x + 2) + 32(x + 2)
als (x + 2)(x + 32)
+2 < 432
/{ Jz-’ H \\\\'\\
p .
b
10.

ac (" + 64%) + (— 1x — 64)
x(x + 64) — 1(x + 64)
\ —64 / (x + 64)(x — 1)

+64 < =1
/ 63 \
b

11.

ac (x* = 10x) + (= 9x + 90)
x(x — 10) — 9(x — 10)
\ 0 7 0

o

-10 > -9
/ ~19 \
b
12.
ac (X — 8x) + (- 12x + 96)

\ o " x(x — 8) — 12(x — 8)
(x — 8)(x — 12)

=8 X _ =12
“
P "\
p \
e =20 ‘\
-’-“_/
b
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Worked Solutions

b. Cam remembered that when the last term is negative, the binomials need one of each
sign but did not check that the middle term would be negative when multiplied back

X’ + 12x — 28

Cam’s answer has a positive middle term instead of a negative middle term.

13.
a. Jessis correct
together.
(x + 14)(x — 2)=x" — 2x + 14x — 28
14.
A =2bh (x° — 13x) + (3x — 39)
4= X =10x—39 x(x — 13) + 3(x — 13)
N 2 (x = 13)(x + 3)

The formula and the given area are multiplied by one half. The triangle’s base and height can
be determined if the numerator is factored. The base and height are (x — 13) and (x + 3) units.

15.
(15) —13=21in
(15) +3=181in

- %(2)(18) - 18 in2

Part B: Factoring ax2 + bx + ¢
Practice 1

1.

(5x° + 20x) + (- 2x — 8)

Sx(x + 4) — 2(x + 4)
(x+4)G5x —2)

2.
(2x° + 7x) + (- 8x — 28)
x(2x +7) — 4(2x + 7)
2x + 7)(x — 4)

3.
(10x° — 16x) + (5x — 8)
2x(5x — 8) + 1(5x — 8)
Gx —8)2x+ 1)




Lesson 23: Factoring Polynomials

Worked Solutions

4.

(15x° — 1x) + (- 15x + 1)
x(15x — 1) — 1(15x — 1)
(15x — D(x — 1)

5.

(15x2 + 3x) + (— 20x — 4)
3x(5x + 1) —4(5x + 1)
(5x + 1)3x — 4)

6.

(3x° = 5x) + (= 6x + 10)
x(3x —5) — 2(3x — 5)
Bx = 5)(x = 2)

7.

(4x" = 5%) + (- 8x + 10)
x(4x — 5) — 2(4x = 5)
(4x — 5)(x — 2)

8.

(12x° + 16x) + (= 15x — 20)
4x(3x + 4) — 5(3x + 4)
(3x + 4)(4x — 5)

0.

(18x° + 12%) + (21x + 14)
6x(3x + 2) + 7(3x + 2)
Bx + 2)(6x + 7)

10.

(3x° + 5x) + (12x + 20)
x(3x +5) + 4(3x + 5)
(3x +5)(x +4)

The side lengths are (3x + 5) and (x + 4) feet.

11.
(4x" + 5x) + (12x + 15)

x(4x + 5) + 3(4x + 5)
(4x + 5)(x + 3)

The side lengths are (4x + 5) and (x + 3) feet.




Lesson 23: Factoring Polynomials

Worked Solutions

12.

Rectangle A
3x+5

3(6) +5=23ft
X+4

(6) +4 =101t
Rectangle B
4x+5

4(6) +5=29ft
x+3

(6) +3=9ft

Rectangle B has the longest side of 29 feet.

Practice 2

1.

(2x° + 11x) + (— 16x — 88)
x(2x + 11) — 8(2x + 11)
(2x + 11)(x — 8)

2.

(14x” — 4x) + (= 21x + 6)
2x(7x — 2) — 3(7x — 2)
(7x — 2)(2x = 3)

3.

(30x° + 25x) + (= 12x — 10)
5x(6x + 5) — 2(6x + 5)

(6x + 5)(5x — 2)

4.

(9x° + 15x) + (— 24x — 40)
3x(3x + 5) — 8(3x + 5)

(B3x + 5)(3x — 8)

5.

9" + 2x) + (— 99x — 22)
x(9x + 2) — 11(9x + 2)
(9x + 2)(x — 11)

6.

(6x° + 2x) + (9x + 3)
2x(3x + 1) + 3(3x + 1)
GBx + 1)(2x + 3)

10
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7.

2x" — 1x) + (6x — 3)
x(2x — 1) + 3(2x — 1)
(2x — D)(x + 3)

8.

(5x” + 10x) + (= 1x — 2)
S5x(x +2) — 1(x + 2)
(x + 2)(5x = 1)

9.

(8a” + 34a) + (- 4a — 17)
2a(4a + 17) — 1(4a + 17)
(4a + 17)(2a — 1)

10.

(4c” + 4¢) + (- 3¢ — 3)
4c(c+ 1) —3(c+ 1)
(c + 1)(4c — 3)

11.

(3n° — 27n) + (- 5n + 45)
3nn —9) —5(n —-9)
n—-=9@3n —-5)

12.

(6z° — 10z) + (- 21z + 35)
2z(3z — 5) — 73z — 5)
3z =502z -7

Targeted Review

Problem 1 2 3 4 5 6 7 8 9 10 11 12

Lesson Origin | 220 | 22 | 22 | 22 21 21 22 20 20 2 20 21

7 1 7 1
L (e +3)(5c—3)

2. (4x + 3)°

3.(11b — 12a)(11b + 12a)

11
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4. (3x — 1)2

5.
(Sm2 + 5m) + (— 3mn — 3n)
Sm(m + 1) — 3n(m + 1)

(m + 1)(5m — 3n)

6.

(6a” — 21a) + (— 10a + 35)
3a(2a — 7) — 5(2a — 7)

(2a — 7)(3a — 5)

7.
The factored answer will have one addition (+) and one subtraction (-) sign. When the last term
is negative, there will always be one of each symbol in the factored answer.

8.
a. quadratic trinomial

b. cubic polynomial with 4 terms
c. linear binomial

0.
P=(Bx+6)+3x+3x+x+2)+ & +8—1) + (2x—1)
P =x2+ 22x + 6units

10.
8(x —-3)—2(x—-5 =0
8x — 24 - 2x+10=0

6x — 14 =0
6x = 14

— 14

~ 6
e

X =73
11. D

A)10x” — 4x + 12x — 14

B) 10x° + 10x + 35x — 14

C) 10x” + 4x — 35x — 14

D) 10x” + 35x — 4x — 14

Distractor Rationale:

A) Added inner terms rather than multiplying them.

B) Multiplied the numbers from the first terms instead of the outer terms.
C) Switched the signs of the inner and outer terms.

12



Lesson 23: Factoring Polynomials Worked Solutions

12. A

A) 2x

B) 2

C) (x+5)

D) (x - 11)

Distractor Rationale:

B) A common factor but not the GCF.

C) A binomial factor but not the GCF of all terms.
D) A binomial factor but not the GCF of all terms.

13



