Factoring

Type I:

Factoring out the GCF (Greatest Common Factor)

Example:  7p°+21p
7p(p + 3)

1. 4w?+ 2w

2. 9x%+3x-18

3. 15x% + 25x + 100

4. 12x°%+ 6x + 18

5, 4x%+20x - 12

6. -2x°+10x

7. x*+2x3 + x

8. 12x%3 + 15x% - 24xty*

9. x5y622 + C(3y925 + w9y1026

10. -40x™ + 25x%y°



Type IT
Factoring x* + bx + ¢ where the leading coefficient of x is one.

Rule 1: Check to see if there is a GCF
a) If thereis a GCF factor it out! This must be done FIRST.

Rule 2: Examine the trinomial. Find two numbers that multiply to the last
number (c) and add to the middle number (b).

Example 1:  x%+10x + 24

(x+6)(x +4)
(6)(4) is 24 which = the last number, while 6 + 4 = 10 which is the middle
number.

Example 2:  2x® + 6x° - B6x The terms have a 2x in common. This is
the GCF! Factor it out!

2x(x% + 3x - 28) Ask what multiplies to -28, adds to 3?
2x(x + 7)(x - 4) 7 and -4 satisfy this condition

Factor:

1. xX*+6x+8 2. x*+12x + 32
3. x*+14x + 40 4, x*+8x+7
5. x%+11x + 18 6. x°-6x+8
7. x?-Tx+12 8. x?-1lx + 24




9. x?-17x+72 10. x*-14x + 33
11. x°-13x+42 12. x*-14x - 32
13. x®+3x-10 14, x*+4x-5
15. x*+3x - 28 16. x*-x-12
17. x*-14x-15 18. 2x% + 12x - 54

19. 3x®-3x-36




Type 3: Factoring a difference of squares

If two square terms are being subtracted, and they are not like terms, you
can factor them as a product of the sum and difference of their square roots.

Rule: a®-b% = (a + b)(a - b)

Example: x?-1 > (x+1)(x - 1)

Example: x?-49 > (x+7)(x-7)

1L x*-4 2. x*-9
3. x“-100 4, x°-81
5. x°-36 6. x%-121

7. 2x° -8 (GCF))
2(x%-4)
2(x +2)(x - 2)

8. 3x%-27 (GCF)

9. 5x%-125 (GCF))

10. x*-16

11. 8x%-32 (6CFY)

12. 9x° - 16y°

13. 25x% - 36y°

14, x* - 81y?



Type 4: Factoring ax? + bx + ¢
The leading coefficient of x is a value not equal to 1

Step 1. Find fwo numbers that multiply to "a"

Step 2: Find two numbers that multiply to “c"

Step 3: Check the outside product and inside product using FOIL to see if
the values add up to the 'b’ value. If it does not, switch the order of the "c”
values, or try new "“c" values, or try new “a" values.

Example: 2x°+9x + 4
2x +1)(x + 4
( L)S )

Example: 3x° + 5x + 2
(3x+2)(x +1)

=/

Your turn:
1. 4x°+4x - 3

Break up the 2x?into 2x and x

Ask what multiplies to 4? (1,4) (4,1) (2, 2)
Guess and check to see which set of values work
The outside product is 8x

The inside product is 1x

8x + 1x = 9x which is the "b" value middle term.

Break up 3x® into 3x and x

Break up the "c" value of 2 into 2x1 or 1x2
Check the outside product. Check the inside
Product. Does this add up to 5x?

Yes, 3x + 2x = bx.

2. 3a°-a-4

3. 90°+18a + 8

4. 10y? + 23y + 12

5. 15x%+4x - 3

6. by°-y-2




7. 6x°-5x-25 8. 24y® - 46y + 10 (GCF!)

9. 21x%+ 37x + 12 10. 18x% - 6x - 24 (GCF)
11. 9x* + 15x + 4 12. 15y°-19y - 10
13. 24x% - 47x -2 14. 20a®-23a+6

15. 12x% + 34x + 14 (GCF first!)




Exponents

Rule 1: 4"-a" =a™"
Same base variable being multiplied, add the exponents

Example: x°-x° =x"" =%’

4

1. ¥ -x 2. yoy'y

3. (0 ¥ 4. @@= )=

Rule 2: (@a")" = o™
One base with a power raised to another power, multiply the powers!

Example: (")’ = a*° Example: (3xy“z°)* = 9x°y°z"°

1. (G3b4)5 - 2. (32)2 -

3. (20b2C6)3 = 4. (-4Q6bc4)3 =




a

X o
RUIC 3: — =X b

X
When you have the same variable being divided, you subtract the
exponents
5
. 5-3 2
Example: —=x"=x
1 X 2. X 3. X
2 : 11 3
X X X'y
6a3b7cll 5 16x|2y5Z2 6 _36xylZ 9
" 12a b’ T 14xty’ C 15y

Rule 4: (g) =4
b b"

When a fraction is being raised to a power, you distribute that power to
the numerator and denominator of the fraction.

5)2_ 5725
6° 36

Example: (E

3 4ab* 3_
"~ 2a%’

Note: Make sure you distributed the exponent to the whole numbers!



c‘0

Rule 5:

1

Anything raised to the zero power = 1

1. 10°= 2. 32°= 3. (x%)°

Rule 6: Negative Exponents

1 1
- and —

a

_n: :an

a

a

4. 23x3)° =

If a ferm has a negative exponent in the numerator, you move it to the

denominator and make the exponent positive.

If a ferm has a negative exponent in the denominator, you move it to the

numerator and make the exponent positive.

Example: 37= 31—1

_ 3a”b* 3b'h’ 3D
Example: = =

273 25 7
ab a‘a a

2. (4y)?®

9abc
X

4| j

3—1 x4y3z—2

22 x75y76Z78



Simplify with only positive exponents in your final answer:

4x—3y4Z , 3x74y710 -1
12x5y6Z77 ° 27x71y
3 (ZXIOy“Z2 T 4 (— 461’3192)3
. 5 . 2
6xyz (2ab°)

872 m°n’ 6 ( 52a°b"c ]_2

—6m~°n* 10a'bp78¢®



Radicals
Rule: Find the largest perfect square that goes into the number in the

radical
1. V8 = J4/2=22 2. J28
3. V48 4. 24
5. 72 6. 12
7. /98 8. V63
9. /300 10. /125

11. V45 12. /40




Multiplying Radicals

Multiply and Simplify Your Final Answer

1) V5 *+vZ = 2) V6 *VZ =
3)¥3 %43 = 4) V16 * 2 =
5)2vZ *3v3 = 6) 6V5 * 2v5 =
T)VT * 243 = 8) V6 *3v3 =

9) 4V6 * 2V = 10) 12v3 * 243 =

11) TVZ * 247 = 12) 4V11 * 63 =




Dividing with Radicals

Radicals CANNOT be left in the denominator (bottom) of a fraction!

Sometimes we will see situations where there is a radical in the denominator and we will
have to get rid of it.

To get rid of it, multiply the numerator (top) and denominator (bottom) by the radical that
we are trying to get rid of

2
1) V3




Multiply and simplify where necessary:

1. 62 2. V1045
SNVING 4. 57
5. 346 6. 24/3-57
7. 4J6-7{5 8. 245- 54
9. 1043742 10. 24106
1. 3J2.422 12. 5J6-3v2

13. 1041232 14. 248-38



Divide and simplify:

1 3
15. —= 16. —
7 5
12 10
17. —= 18. —
% N
19. & 20. il
5 N
21. £ 22. M
NH &
23. _6@ 24. —2\5
V2 42
25. % 26. ﬁ
35 82



Slope
Yo =N

X, =X

Find the slope of the line passing through the following points:
1. 4,3) (7.1) 2. (0,5)@3,9)

3-1 2
m=s —=—

-7 =3

3. (-3,4) (2,11) 4. (-5,-8) (-1,-4)

5. (3,0) (2,0)

6. (4,0) (0,6)
7. What is the slope of a horizontal line?
8. What is the slope of a vertical line?
9. Find the slope of I and I>
¥ J/ ffz
Ly=
/ (5,3)
/0.2 L, =
/{0’ 0 A3 _f} . Are these lines parallel?
/1 [




10. Are the lines parallel, perpendicular, or neither?

4.1‘],- py |
(3, 4) _
—a 2 7 Slope of P =
."‘--._,- - - o
——— Fi -
~ ~—17 - Slope of P =
—1 L’ [~ ¥
i "‘--..
.a'f (4, —1) 2
(D, —3;{

1 MULTIPLE CHOICE Which lines are parallel?

2 Ezl\ £3\<
X
@ ‘El H ‘EZ % \{_3: 9)
‘EEH'E?. (-6,8) \
Alec NN
© L[| £, \\ \\
(D> None \\ \\
ED All3 N\ \ (4, 2)\
N
(—2,1) XLID} x
HER" E




Graphing lines
© 2012 Kuta Sofiware LLC, All rights reserved,

Sketch the graph of each line.

1) y=-3x+3 2) y=x+85
A 4
REEEEEE > REEEEREELD »
Y Y
5 4) y==x-1
3) y==x-4
)y 3 A
4 .
. R s
<-r~ R O 2 2 AL s 4
. Y
Y



| 12) th hi{s. 1), oy=8x—4
11) through: {4, -1), perp. to_v=-3-x—3 dhane w4617 0 s ey

Write the slope-intercept form of the equation of the line through the given point with the givel

13) through: (1, 4). slope = —% 14) through: (3, -5), slope = —-2-

15) through; (3, 1), slope=-4 16) through: (2, 5), slope=-5

17) through: (2, 2), slope =
) through: {2, 2), slope =6 18) through: (3, -3}, slope =

w o

Write the slope-intercept form of the equation of the line through the given points.

19) through: (0, -3) and (-5, -3) 20) through: (=1, =3) and (0, —4)

21) through: {0, —1) and {1, —4) 22) through: (0, —1) and (-3, 3)

23) through: {5, -2} and {0, 0) 24) through: (3. 0) and (0, -2)



