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Instruction Manual: Lesson 20 - Factor Polynomials

Factoring Trinomials ~ We will be finding the factors of X2 + 7X + 12 using the blocks with the algebra

inserts snapped into the back. This is the opposite of multiplying two binomials to find the product, which is a
trinomial. In Lesson 19 you were given the factors, and you were to find the product. Now, you are given the
product and are asked to find the factors.

First build X2 + 7X + 12. This is the product, which is given. Now build a rectangle using all the blocks.
Then find the factors by reading the length of the over dimension and the up dimension.

Example 1 X 44

X2 +7X +12

X+3
— 5 (X+4)(X+3)

Example 2

Now find the factors of X2 + 8X + 12. Represent with the manipulatives, build a rectangle, and
read the factors.

X+6

X2 +8X+12

X+2
N -5 X+6)(X+2)

Notice the relationship between the last term (12), the middle term (7X or 8X), and the factors. This
always works when the coefficient of X2 is 1.

X2 +7X+12 = (X+4)(X+3) The last term is found by multiplying 3 x 4.
The middle term by adding 3X + 4X.
X2 +8X+12 = (X+6)(X+2) The last term is found by multiplying 6 x 2.

The middle term by adding 6X + 2X.

The factors of the last term are the addends of the middle term.
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More on Multiplying Polynomials

using the distributive property.

Example 3
A) 2X+3
X+2

4X +6
2X2 +3X

o2X2 +7X +6

B)

Polynomials may be multiplied vertically (A), or horizontally (B),

(X + 2)(2X + 3) = (X)(2X+ 3) + (2)(2X+ 3) = (2X2 + 3X) + (4X + 6)
—
2X2 +7X +6

When multiplying horizontally, there are four partial products just as before, but they are arrived at using a
formula called FOIL: F - first, O - outside, | - inside, L - last. Each letter corresponds to a partial product.

™~
F o In(X+2)@X+3),

N
O In(X+2)(2X +3),

N

I In(X+2)@X +3),

L InX+ 2@),

Example 4
A) X+3
X+4
4X +12
X2 +3X
X2 +7X+12
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B)

X - 2X is the First term times the first term ox2
X - 3 is the Outside term times the outside term 3X
2 - 2X is the Inside term times the inside term 4X

2 - 3 is the Last term times the last term 6

2X2 +3X +4X +6
—

2X2 +7X +6

(X + 4)(X + 3) = (X)(X+ 3) + (4)(X+ 3) = (X2 + 3X) + (4X + 12)

N
X2 +7X +12
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Student Text: Lesson Practice 20A

Build a rectangle and find the factors. Check by multiplying.

1) X2+4X +4 2) X2+5X+6
3) X2+11X+10 4) X2+6X+8
5) X2+8X+7 6) X2+8X+12
7) X2 +12X + 11 8) X2+7X+6
9) X2+9X+14 10) X2+ 16X+ 15
11) X24+3X+2 12) X2+4X+3
13) X2+9X+8 14) X2 +19X + 18

15) X2+ 9X + 20 16) X2+ 10X + 21
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Student Text: Lesson Practice 20B

Find the factors and check by multiplying. (You may not have enough blocks to build some of these)

1) X2+10X + 16 2) X2+11X+28
3) X2+13X+22 4) X2+7X+12
5) X2+8X+15 6) X2+11X+30
7) X2+5X+4 8) X2+6X+5

9) X2+8X+16 10) X2+12X+20
11) X2+11X+18 12) X2+ 17X +30
13) X2+7X+10 14) X2 +2X + 1

15) X2 +10X +25 16) X2 +26X + 25
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Student Text: Lesson Practice 20B

Build a rectangle and find the factors.

1) X247X+12=( + ) + ) 2) X2+10X+16=( + )} + )

3) X2+ 11X +24=( + ) + ) 4) X2 48X +12=( + ) + )

Build a rectangle and find the area (product)

5) (X +4)(X +2) = ) (X+5)(X+3)=

7) Find the factors: X2 +7X +6 8) Check #7 by multiplying the
factors to find the product.

9) Find the factors: X2 +2X + 1 10) Check #9 by multiplying the
factors to find the product.

Add.
11)  2X2 -7X-3 12)  6X2 +2X + 1
+ X2+5X+9 + X2 -4X+3
13) Simplify: (P-4)2 P3p1 14) Simplify: (R-283)-3
15) 152 = 16) V16 =

17) Find three consecutive odd integers such that eleven times the
first, plus two times the second, equals six times the third, plus one.

18) Nine coins, made up of 5 and 10 cent coins, have a value of $.60.
How many of each?

19) Express using the standard form of an equation of a line:
Y=7X+3

20) Graph: 4Y<3X-5 \
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Student Text: Systematic Review 20C

Build a rectangle and find the factors.

1) X2+11X+28=( + ) + )

3) X2+6X+8=( + ) + )

Build a rectangle and find the area (product)

5) X+5)(X+1)=

7) Find the factors: X2 + 12X + 32

9) Find the factors: X2 + 20X + 100

Add.

11) X2 + X -4
+ X2+3X+3

13) Simplify: [ (P5)3]2

15) 112 =

2)

4) X2 +8X+16=(

6)

X2 +4X +4=(

X+3)(X+3)=

+ )+ )

8) Check #7 by multiplying the
factors to find the product.

10) Check #9 by multiplying the
factors to find the product.

12)

X2 +7X+ 6
+ 5X2 -4X+10

14) Simplify: (S6 R-352)°

16)

V144 =

17) Find three consecutive odd integers such that fourteen times the

second, plus four times the first, equals twelve times the third,

minus two.

18) Twenty-seven coins, made up of 5 and 10 cent coins, add up to

$1.80. How many of each?

19) GraphthelineY =3/2X- 1

20) Graph a line perpendicular to #19 through (3, -3).
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Student Text: Systematic Review 20D

Build a rectangle and find the factors.

1) X2 +8X+7=( + ) + ) 2) X2 +5X+6=( + ) + )

3) X2+9X+20=( + ) + ) 4) X2 +8X+15=( + ) + )

Build a rectangle and find the area (product)

5) (X+1)(X+9)= ) (X+7)(X+2)=

7) Find the factors: X2 + 7X + 12 8) Check #7 by multiplying the
factors to find the product.

9) Find the factors: X2 + 10X + 21 10) Check #9 by multiplying the
factors to find the product.

Add.
11)  4X2 -4X +1 12) 2X2+3X+3

+ X2 42X -1 + X247X -2
13) simplify: (P3)° P4p-1 14) Simplify: (S2 R0 S0)2R5
15) 132 = 16) V25 =

17) Find three consecutive integers such that the second, plus seven

times the third, equals five times the first. A
18) Twenty coins, made up of five cent coins and old one cent coins,
add up to $.76. How many of each?
¢ >
19) Rewrite in slope-intercept form: 4Y + 3X =16
20) Graph: 2Y =3X-2 v
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1)

Test Booklet: Lesson 20 Test

If (X + A) is multiplied times (X + B), the final term

of the resulting trinomial will be

(A) X2 (B) (A+B)X (C) BX (D) AX
(E) AB

If (X + A) is multiplied times (X + B), the middle
term of the resulting trinomial will be

(A) X2 (B) (A+B)X (C) BX (D) AX
(E) AB

The factors of X2 + 3X + 2 are

(A) X+3)(X+2) (B) (X+1)(X+2)
(C) X(X+2) (D) (X+5)(X+2)
(E) (X-1)(X+2)

The factors of X2 + 8X + 15 are

(A) X+2)(X+4) (B) (X+1)(X+8)
(C) X+10)(X+5) (D) (X+7)(X+8)
(E) X+3)(X+5)

The factors of X2 + 12X + 36 are

(A) X+3)(X+4) (B) (X+6)(X+6)
(C) X+6)(X+2) (D) (X+18)(X+18)
(E) (X-6)(X+6)

The factors of X2 + 12X + 20 are

(A) X+12)(X-20) (B) (X+2)(X+10)
(C) X(X+20) (D) X+5)(X+4)
(E) (X+12)(X +20)

The factors of X2 + 11X + 24 are

(A) X+4)(X+6) (B) (X+2)(X+12)
(C) X+3)(X+8) (D) (X+1)(X+24)
(E) (X+5)(X+6)
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8)

10)

11)

12)

13)

14)

15)

The factors of X2 + 6X + 5 are

(A) X+2)(X+3) (B) X+ 1)(X+6)
(C) X(X+6) (D) (X+1)(X+5)
(E) X+5)(X+6)

The factors of X2 + 14X + 49 are

(A) X+7)(X+7) (B) X+ 1)(X+49)
(C) XX+7) (D) X+2)(X+7)
(E) X+1)(X+14)

The factors of X2 + 11X + 10 are

(A) X+2)(X+5) (B) X+ 1)(X+10)
(C) X(X+10) (D) X+ 1)(X+11)
(E) X+5)(X+5)

(A + B)(A + B) is equal to

(A) A2 +BA +B2 (B) A2 +2BA + AB?
(C) A2 +2BA + (AB)2 (D) A2 + 2BA + B2
(E) A2+A+B+B2

(X + BY)(X + BY) is equal to
(A) X2 +2BYX +BY2 (B) X2+ BYX + (BY)2
(C) X2 + 2BY + (BY)2 (D) X2 + 2BY + BY?2
(E) X2 + 2BYX + (BY)2

What are the factors of X2 + (R + T)X + RT?

(A) X+X)(X+T) (B) (R+X)(T+X)
(C) X+R)X+T) (D) X(R+T)
(E) (R+T)Y(R+T)

What are the factors of X2 + 2RX + R2?

(A) X+2)(X+2R) (B) X+R)(X+R)
(C) X+2R)(X+2R) (D) X(RX+R)
(E) (R+X)(R +X)

Fill in the blank: The numbers that are added to
get the coefficient of the middle term are the
of the last term.

(A) exponents (B) factors (C) inverse
(D) addends (E) products
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Solutions 19E - 20A

ke + XO0I + gX

XL+ X
L + X€

€ +X X

L *+X

0¢ + X6 + zX

XSG + 2X

0¢ + X¥

v +X X
§ +X

L+X

g+X

81 +X

€+X

y+X

8L + X6} + 2X
X8} + zX

81 +X

L +X X

L+X

(1

81 +X

8+ X6 + X

X8 + gX

8+X

L+X X

8+X

€+ X¥+2X

X€ + gX

€+X

L+X X

€+X

¢+ XE+ X
Xe + gX
¢t+tX
L+X X
¢tX

8+X

€+X

¢t+tX

SE+X

L+X

(er

L+X

L+X

S+ X9 + X
XSG} + X

S+ X

I +X X

L+X

GL+X

L+ X6+ gX

XL+ gX
1L+ Xe

¢ tX X

L +X

L+X

¢t+tX

L+ Xl +2X

F+X X

9+X.L+eX

Xc + X
9+X

L+X X

9+X

9+X

L+ X

XEE+2X
L+ X

L+ X

¢l +X8+¢gX

X9 + gX
¢l +Xe

c+tX X

9+ X

L+ X8+ X

XL+ X

L+X

L+X X

L+X

8+ X9 +¢gX

Xv + 2X
8+ X¢

¢tx X

v +X

0L+ XL +2X
X0k + X
0L+ X

L +X X

0L +X

9+ XS+ X

X€ + gX
9+ Xe

ctX X

€+X

v+ X¥+eX

Xc + gX
¥+ Xe

c+tX X

¢+X

9+X

L+X

r+X

oL +X

€+X

¢*+X

L+X

L+X

¢t+tX

L+X

¢t+tX

L+X

¢t+tX

¢t+tX

v0c

GE + ABS + gAYV L

ABY + ZAV L
GE + AOL
G+AL X
L+ A2 (02

6s$=6+(0Ls (61
6 + NS

G+Ne +
¥ +NE (81
2-01-0 = sg+g-Qg+p-0 (LI
eL- ‘it (91
vAmmv (Gt
018§ =g.28 (2"

e-a,v (€L

6l =(z)g+z-l (2L

ZA
- (Lt
X (ot
9-X¥- X2
X2 + 2X2
9 - X9-
€-X X
2+Xe 6
9+XL- X
X - 2X
9 + X9-
9-X X
L- X (8
9+ XL -2X2
XE - 2Xe
9+ Xp-
2-X X
€- Xe (Z

X9 + zX€ = (g + X)(Xxe) (9

8+X8+zXe=(@+X)(F+X2) (g

6+X9+X=(+X)(E+X) (¥

YL+ XL+ XV

L +XE+ zX-
L +Xv+eXs (e

L+ XS

8+X2 - 2Xe
L- Xe+ezxe (e

b+ XL+ X2
€+ Xb + gX
2-Xet+tzx (1

361
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Solutions 20B - 20C

VIS -XVIE>A

(02

€-=A-XL

=4 € =1
(€) gL = 1S

Sp-=4G - 1G-

09 =46+ 101
‘09' =450 + 101’
1'S'e €=N
¥-G2=N.L
GZ+N9=%+NZ+NLI
L+(#+N)9=(@+N)g+NLI
VF
Gee
6-Sod = (g-)(e) S(e-)(e-)Yd

-d = pdg-d

6=d4+1

V+Xc- gXL
€+ Xv-zX
L +Xe +2X9
9+Xec- gX€

6+XS+ X
€ -X.L - gX2

(61

(81

(et

(rr

L+ X2+ X

X+ 2X
L+ X
L+ X X
L+ X
(L+X)(L+X) =1 +Xe+zX

(]
(6

9+ XL+ X

X9 + gX
9+X

L+X X
9+X

(L+X)(9+X)=9+XL+2zX

(z

GL+X8+X=(E+X)NG+X) (9

8+X9+X=@+X)(r+X) (5

9+X

¢+X

@+X)(9+X)=2L+X8+zX (¥

8+ X

€+X

(e+X)N8+X) =t + XL +2X (€

8+X

¢t+tX

(@+X)(8+X)=9L+X0L+2X (2

y+X

€+X

(E+X)p+X)=2L+XL+2X (1

00¢

0€ + XL +2X

'so|dwexa Jayjo se
poyew awes Buisn 3oayy  Gg + X

L+ X

g+X

Ge + X0I +gX
XS + gX

G¢ + XS

g +X X

g +X

L+ X

b+ X2+ X
X+ 2X
X
L+x X

L+X

g+X

OF +X.L+2gX
XS + gX

0l +Xe

¢ *+X X

§ +X

§+X

(51

L+ X

¢+X

(e1

SL+X

XS+ X
0€ + Xc
2+X X
GL+X

¢+X

(et

6+X
8L+ XL +¢gX

X6 + gX
81 + X¢
2 +X X
6 +X

0L+X

¢tX

0c + Xcl +gX
X0l + gX

0c + Xe

¢ tX X

¢+X

0L +X

+X

91 + X8+ gX
Xy + X

9L + X¥

v +X X

v +X

¢g + XEIL +gX

¢c + Xe
¢ tX X

G+X9+¢eX

XS + gX
§+X
L+ X X
g+X

¥+ XS+ X

Xy +2X
¥+ X
L+X X
v+X

0€ + XL +2gX

X9 + gX
0€ + XS
g+X X
9 +X

GlL+X8+2X
XS + gX

Sl + X€

€ +X X

g +X

¢l + XL +2X
Xy + gX

¢l +X¢

€ +X X

¥ +X

g+X

v +X

9+X

g+X

v +X

L+ X

XL+ 22X

L+ X

8¢ + XL +2X
XL+ gX
8¢ + X¥

¥ +X X
L +X

91 + X0 + gX
X8 + gX

91 + X¢

¢ tX X

8 +X

L+X

8+X

L+X

L+ X

g+X

€+X

€+X

¢t+X

v +X

¢t+X

g0¢
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Solutions 20D - 20E

L-Xe2e=A (02

4

X y
Ni
A
y+Xve-=A (61
9=d vl =4
0z=(l)+d 96 = d
0z-=4 - d-
9/ =465+d
02=d4+d ‘9. =450 +dI0" (8}
€ ‘v ‘G- G-=N
NG =Gl + N8

NG=¥L+NL+ L +N

NG=@+N)Z+(L+N) (LI
S¥ (91
691 (St
(1 =0SPuE gH) gHy-S =cHE)@S (v}
ed=-p+od (EL
L+ X0l + ZX€
2 -XL+ zX
€+Xe +zxg (a1
0+X2- zXS
L- X2+ 2X
L+Xy - 2Xvy (L
L2 + X0l + 2X
XE + 2X
et XL
L +X X
€ + X (o

(Z+X)(e+X)=12+X0L+2X (6
2+ XL+ X

X€ + gX
¢l +Xv

v +X X
€ +X (8

F+XNe+X)=2L+XL+2X (£

L+X

¢+X

PL+X6+X=@+X)(L+X) (9
6+X

L+X

6+X0L+X=(6+X)(L+X) (5

S+X

€+X

(E+X)(s+X)=GL+X8+2X (¥

g+X

v+X

F+X)(G+X)=02+X6+X (€

€+X

¢+X

@+X)Ne+X)=9+XG+zX (2

L+X

L+X

(L+X)L+X)=2+X8+zX (I

30¢

L-=q
q+(€)ere-=(g)
g/g-=w (02
ydesbayruo (61
] ol
/
> -
/
N
/
y/
A
8lL=4 6 =1
l2=4+(8) Sy = 15
Gel-=45 - 16-
08l =4S+ 10!}
/2=4+1 ‘08+=4G0 +10L" (8}
AN €=N
8L =N9

97 + Ncl =8¢ + N8I

2-WH+NL=Nr+(@+NvE (L1
gLF (9t
lek (Sh
| sfenba Jamod .0, 8y1 01 BuiyiAue (31
oe-d = @)E)ed (€F

9L +XE+ XL

Ok +X¥ - 2X§
9 +XL+tzXe (21

L- X¥+ gXe

€+XE+ gX

v -X +2X (1L
001 + X02 + zX

XO0F +2X
00} + XOlI

oL +X X
oL + X (o

(01 +X)(01L +X) =001 +X02+zX (6
28+ X2l + 2X

X8 + gX
ce + X¥

PEX X
8+X (8

F+X)(8+X)=ge+Xel+zXx

6+X9+X=(€+X)(e+X) (9

G+X9+X=(L+X)(G+X) (5

v +X

y+

X

F+X) P +X)=9L+X8+zX (¥

¥ +X

c+

@+X)(r+X) =8+X9+ X

¢+X

@+X)Ne+X)=v=Xy+ X

L+X

F+X(L+X) =82=XLI+2X

X

(e

¢tX

(e

y+X

(r

doc
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Test Solutions 20
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Honors Booklet (Extra Practice): Lesson 20

X
prd
An exponential equation for growth can be be written as follows: B=A-2 d

B = the number of bacteria d = doubling time
A = the beginning population x = elapsed time

Be sure that you use the same units of time for x and d. You might want to check this formula with the
problems on bacterial growth in Lesson 18 and see if you get the same results as on the charts you filled in.

Use the growth equation to answer the questions. The first one is done for you.

1) If ten bacteria cells double every five minutes, how many bacteria will there be in ten minutes?

10
/
A =10, d = 5 minutes, and x = 10 minutes, so B=10-25 —»B=10-22 5B=10-4=40

After 10 minutes, there will be 40 bacteria cells.

2) If ten bacteria cells double every five minutes, how many bacteria will there be in 30 minutes?

3) If ten bacteria cells double every five minutes, how many bacteria will there be in one hour?

4) Make a graph showing the first hour of bacterial growth described above.

45 000 ——
40 000 ——
35000 ——
30 000 ——
25000 ——
20 000 ——
15000 ——
10 000 ——

5000 4

b (bacteria cells )

I I I I I I t (minutes)
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Honors Booklet (Extra Practice) Solutions: Lesson 20

Lesson 20
1) done

X
2) B=(a)2P

= (
2

B=10(2%)
B=10(64) =640

7

3) B:10(25
B=10(2'?)
B=10(409) = 40.960

45000 —
40 000 —
35000 +—
30 000 —
25000 —
20 000 +—
15000 —
10 000 +—

5000 —+—

bacteria cells

0O 10 20 30 40 50 60
t (minutes)
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