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‘2.6 Adding and Subtracting Expressions

& SKill A simplifying expressions with like terms

Recall Like terms can be combined by using the Distributive Property.

+ Example 1
Simplify (—3x + 2) + (8x — 15).
4+ Solution
The terms —3x and 8x are like terms, and 2 and ~15 are like terms.
Rearrange the like terms and then simplify.
(=3x +2) + (8x — 15) = (—3x + 8x) + (2 — 15)
= (—~3 -+ 8x + (2 - 15)
=5x+ (—13),0r5x — 13
Thus, (—3x + 2) + (8x — 15) = 5x — 13,

+ Example 2
Simplify 2(—2p + 3g) + (5p + 29).
4 Solution
Apply the Distributive Property, group the like terms, and then simplify.

2(—-2p + 3q) + (5p + 2q) = 2(—2p) + 239 + (5p + 249)

= (—dp + 6q) + (5p + 2g9) —4p and 5q are like terms.
64 and 24 are like terms,

= (—4p + 5p) + (69 + 29)
= p+ Byg
Thus, 2(—2p + 3g) + (8p + 2q) = p + 84.

Simplify the following expressions:

=

10.

(x+6)+3x+3) 2, 2m+4)+(5m— 6
(12 ~ 7p) + (4y + 10) 4. (2a+6b)+ (—6a—b)
(—8x — 13) + (2x — 9) 6. (4n+ 5) + (31 + 6m)
(7% — 15) + (23 — 4%) 8. (3m+17)+ (-m—19)

(4p + 6g — 11r) + (—8p + 6g — 31)

(3x —3y) + (122~ 2y) + (11x — )
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4 Skill A Multiplying expressions

¢ Example 1
Simplify the expression 3x - {(—5x).
¢ Solution
3x -+ (—5x) = (3x){—3x)
= (3W—S)x)(x}
= —15x%
Thus, 3x - (-—5x) = —15x%

+ Example 2

Simplify the expression 4x(2x — 3).
4+ Solution

Use the Distributive Property.

= 8x2 ~ 12x
Thus, 4x(2x — 3) = 8x% — 12x.

4 Example 3

+ Solution

= 5x% — 3x
Thus, 8x% — 3x(x + 1) = 5x% — 3x.

4x(2x — 3} = (4x)(2x) ~ (4x)(3)

Simplify the expression 8x* — 3x(x + 1).

Recall In the expression x3, x is called the base, and 3 is called the exponent.
The exponent tells how many times the base appears as a factor.
For example, x3 = (X)(x)(x), x! = x, and x° = 1.

Use the definition of subtraction and then use the Distributive Property.
8x% — 3x(x + 1) =8x2 + (~3x}x + 1)
= 832 + (—3x)(x) + (—3x)(1)
= 8x2 + (—3x%) + (—3x)

Simplify the following expressions. Use the Distributive

Property if needed.

1. (~2x0(11x)

3. —2(x*+x)

5. x(x+4)

7. (2% + 10)(5%)

9, 6x* — x(8x + 2)

10.

5(4x%) — 2(3x%)

(2x ~ 3x%)6

6.3x(x — 8)

-7x(5 — x)

—3x2 — 4x(2 ~ x)

Algehra 1
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& SKill A solving two-step equations

Recall To solve equations, use addition, subtraction, multiplication, or division to isolate

the variables.

¢ Examplie 1
Solve 3x + 2 = 17.

# Solution

x4+ 2= 17
3x+2-2=17 -2
3 _ 15
3 3
x =35
+ Example 2

Solve ’—; —4=1.

+ Solution

X _4=
341

T-4td=1+4

@)% = 50)
x =15

Solve each equation.

Subtract 2 from each side of the equation.

Divide each side of the resulting equation by 3.

Add 4 to each side of the equation.

Mautltiply each side of the resulting equation by 3.

1. 3x+2=8 2. 2t—-4=8

3. 5y + 10 =30 &4 Tx+2=37

5. =2+ 7x=33 6. —2+%=1

7.§+z=6 8 Ow-—4=77

9. 20 +2f=2 10. 10 + 6¢ = 52

11. 8x — 5 =43 12. 2-£=11

13. 32x+3 =165 14. 16x -3 = 63.75

15, —72 + 14j = -2 16. —4 + 6k = —34

Algebra 1 Reteaching Masters 31




)\ Reteaching
'F 3.4 Solving Multistep Equations

& Skill A solve multistep equations with variables on both sides
Recall To solve an equation with variables on both sides, you must isolate the variable.

+ Example
Solve4x — 3 = 2x + 5.
4+ Solution
4x ~3=2x+ 35
4x —3 - 2x = 2x + 5 — 2% Getall the terms with x on the left side of the equation.
2x — 3 =35
2x = 8 Solve as a two-step equation.
x=4

Solve and check each equation.

1. 2x+1=5x~2

% 2, 8y—7=7y—15

3. 4a+2=8ag+18

4, 9x+6=26~x

5. 12t-19=15t+8

6. 13 -6x=6x+1 !

7. 4y —-11=9 -4y

Gupyright @ by Holt, Ringhart and Winston. Al rights resaived.

8. 15b+ 14 =5b + 4

9, 30w - 50=12w— 14

10. 7p—10=12 - 4p

Algebra 1 Reteaching Masters 33
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¢ 3.5 Using the Distributive Property

parentheses.

4+ Example 1
Solve 2{(6x + 4) = 68.

_0 Solution

2(6x -+ 4) = 68
2(6x) + 2(4) = 68
12x + 8 = 68
12x = 60
X =5
+ Example 2

4 Solution
Of — 3(2t — 5) = 45
9t — {3(26) — 3(5)] = 45
9t — 6t + 15 = 45
At+15=45
3t = 30
=10

Solve each equation.

4 Skill A solving multistep equations with variables inside parentheses
Recail Use the Distributive Property to help simplify the equation by removing the

Distributive Property: a(b + ¢) = ab + acand a(b — ¢) = ab — ac

Given

Distributive Property

Simplify.

Subtraction Property of Equality
Division Property of Equality

Solve 9t — 3{(2t —~ 5) = 45.

Given

Distributive Property

Simplify.

Combine like terms.
Subtraction Property of Equality
Division Property of Equality

1. 6(x +2) = ~24

3. 9z +2) =45

2. 3(2t+4) =42

4. 8(k + 20) = 52

5. 2x+2) +4=16

6. 6(3m —2) =24

7. 2h+ 2(2h + 4) = 26

9, B(3t+ 2)— 60 =28

8. 7(2n+ 3) =91

10, —4(8¢c + 2) — 52 = 100

11. 4(2f—3)+3=239

12. 5(3p +2) + 10 = 105

Algebra 1
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+ Skill A Writing an equation of a line in slope-intercept form.

Recall The slope-intercept form of alineisy = mx + b.
T 7

slope  y-intercept

4 Example
Write an equation for each line.
a. containing (0, 1) and with a slope of -2
b. containing (3, —4) and (9, 0)

+ Solution

a. The slope, m, is given as —2. The line contains (0, 1), so this point is the

y-intercept, or b is 1. Substituting these numbers into the equation gives
e =2y + 1.
. ~4-=-0 -4 _ 2

b. First find the slope. m = 39 T3
Then subtitute the coordinates of one of the given points into the equation
and solve for b.

For the point (9, 0): o=%®+b

0=6+b
b=-6

Substituting this number for b and% for m into the equation y = mx + b gives

the equation y = %x — 6.

For each equation, find the slope and the y-intercept.

1 y=3x-1 2 y=3ix+2 3. y=-x &k
. —_— - ¥Y=3 e . X

Write an equation in slope-intercept form for each line.

4. with aslope of 2 and a y-intercept of ~1

5. containing (O; ~3}and with a slo‘pe of%

Write an equation in slope-intercept form for the line that
contains each pair of points.

6. (1,)and (3,5 7. 2,-4and(~1, 5
8. (2,4 and (-4, 1) 9. {1,0)and (3, 2)
Algebra 1 Reteaching Masters 57
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5. 6 Parallel and Perpendicular Lines

& Sk“i A writing an equation of a line that is parallel to a given line

Recall If two different lines have the same slope, the lines are parallel.
If two different lines are parallel, they have the same slope.
All vertical lines and all horizontal lines are paraliel.

¢ Example
Write an equation for a line that contains the point (3, 5) and that is parallel to
2x —y=3.
¢ Solution
Step 1 To find the slope of the given equation, write an equation in the form
y=mx+b.
2x —y=3
-y=-2x+3 Subtract 2x from each side.
y=2x+3 Multiply each side by —1.

The slope is 2. The slope of a parallel line must also be 2.
Step 2  Use the point-slope form for the equation of a line.
y -y = mx = xy)
y—5=2(x—3) Substitute the slope and the point (3, 5) into
the equation.

Find the slope of a line that is parallel to the following lines:

I.y=—%x~!~1 2, 3x+y=35

3. 12=2x-3y 4. x+iy=1

‘Wl‘ittf an e_quation in point-slope form for each line according to
- the given information. Show your work. |

containing (—1, —4) and parallel toy = 3x + 2

tontaining (2, —4) and parallel tox — 2y = 5

Containing (-2, 3) and parallel to x = 1

‘ontaining (4, 15) and parallel to ~x + %y =6

‘Ontaining (-1, —6) and paralleltoy = —1

Reteaching Masters 61
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6.5 Absolute-Value Equations and Inequalities

& Skill A solving absolute-value equations

Recall To solve absolute-value equations, you must consider two cases.
Case 1: Consider the quantity within the absolute-value sign as positive.
Case 2: Consider the quantity within the absolute-value sign as negative.

4 Example 1
Solve [x + 1] = 4.

4 Solution

Case 1: when {x + 1) is positive Case 2: when (x + 1) is negative
x+1=4 x4+ 1)=4
x=3 -x—1=4
—x =5
x=-3
Thus, x = 30rx = —5.
4 Example 2
Solve |5x + 7| = 42.
% Solution
Case 1: when (5x + 7) is positive Case 2: when {5x + 7) is negative
Sx+7 =42 —(5x 4+ 7) = 42
S5x = 35 —-8x = 7 = 42
x=7 —5x = 49

x=-98

Thus, x = 7o0rx = —9.8.

Solve each equation if possible. Check your answers.

1. x4+ 21 =10 2. Ix—9=35

3. 3-xl=2 4, x—-121=3

5 [5—-xi=1 6. lx+ 7 =18

7. |12x -1l =11 8 18-3x=1

9. l6x + 3| =27 10. Gx+4l=5

11. I5x -8l =12 12, -1 — 4x| = 11
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7-3 The Elimination Method

<

L J

+ Skill A Solving a system of equations by using addition or subtraction

Recall If the x- or p-terms in the two equations are opposites, you can eliminate the vari-
able by using the Addition Property of Equality. If they have the same coefficients,
you can eliminate the variable by using the Subtraction Property of Equality.

Example

Solve by elimination.

{x —~y =8
Xty

Solution

Since y and —y are opposites, use the Addition Property of Equality to combine
equations. Then solve the resulting equation for x.

x—y=28
x+y=2
2x =10
x=35
Given x = 5, solve for y in either equation.
St+y=2
y= -3

Thus, the solution is (5, —3).

Check the solution in both of the original equations in order to make sure
that your answer is correct.

Solve each system of equations by elimination, and check your

solation.
1 {Zx—2y=m10 2 g+3y:5
© 2x+2y =50 “ 4 2y=3
{5x+y=9 a {3x—-12y218
~Sx+y=7 9% + 12y = 30
i
i |
{3x+4y:2 . Xty =5
4x ~ dy = 12 3y y=30
Algebra 1 Reteaching Masters 77
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7.5 Systems of Inequalities

¢ Skill A Graphing systems of linear inequalities

Recall A system of linear inequalities is graphed in much the same way as a system of
equations. Solve each inequality for y and then graph the inequalities as solid or
dotted lines on the same coordinate plane. Shade the region that contains the solu-
tions to both inequalities.

+ Example
Graph. {3x +y>8
x+y=4
4+ Solution
Solve both inequalities for y.

3x -~ 3x+y>8—3x Subtraction Property of Equality
y=>8—3x Simplify.

x-x+y=4-2x Subtraction Property of Equality
y=4-x Simplify.

Graph both inequalities on the y
same coordinate plane. g"‘

=B
The first line, y > 8 — 3x, is dotted 1\
because the solutions do not AINIE Y Ly>8-Bx
include the line. The other line, - Y4y N
y =< 4 — x, is solid because it is AN
included in the solution. ;_ X
The solutions lie in the shaded '
region between the two lines and ~5-4 3-2 10] 1
below the point of intersection. :;

Graph each system of inequalities on the grid provided.

1 {y<8x—4 Y 2 {y—ZxaB Y
Cly>a-2 4] C 2y 4 x= -5 4]

3 3

2 2

1 i

> X -’ - X
-4-3-2.10 23 4 4 ~3-2-10 23 4

B | =k |

e P

.3 -3

*r -‘1}

Algebra 1 ‘ Reteaching Masters 81
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+ Skill B Using the Product-of-Powers Property to simplify expressions
Recall If x is any number and m and n are any positive integers, then: ™ - x = x™m+n,

+ Example
Simplify.
¢ Solution
23 24 = 23-1-4
=27
Thus, 23+ 2% =27,

Simplify each product. Then find the value of the expression.

11, 3534 12, 25.22
13. 105-108 14. 56.5°
15, 8%.8¢ 16, 43.4%

¢ Skill G Using the Product-of-Powers Property to multiply monomials

Recall To multiply two monomials, multiply the constants and multiply the variables
with the same base.

¢ Example
Simplify (3mtn)(—2m?2n).

4+ Solution
(Bmtn)(—2m2n) = (3 - ~2)(m* - mH(m - 1)
= ~6mn? ‘

Simplify each product.

17. (549)(3a%) . 18. (—7cd®(3c%)
19, (—s3B)(~5¢t%) 20. (6p°)(4p’q)
21. (mPn®)(4m2n?) 22, (@202 (3aY)

86 Reteaching Masters Algebra 1
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¢ Skill B Raising a monomial to a power

Recall When a monormial is raised to a power, raise each term to that power. (ab)® means
(ab){ab). Thus, (ab)? = ab - ab = (a - a){b - b) = a*b™.

If x and y are any numbers and 1 is a positive integer, then (xy)" = x"y".

4+ Example
Simplify (3b%c%)2.

+ Solution
(3b2(:3)2 o= (32)(192)2(‘:3)2 = Qp4cb

Simplify each expression.

9. (10%2 10. (23"
11, (6x*P 12. (843
13. (cd??* 14. (9mnd)?
15. 4(e*f)? 16. (2p5r3)*

# Skill C rinding powers of -1

Recall All even powers of —1 are equal to 1.
All odd powers of —1 are equal to —1.

¢ Example
Simplify each of the following:
a. (—o® b. (—2p)*

4+ Solution
a. (0P = (=1 0p = (-1} = ~1e%) = =
b. (=2p)* = (-2)%(p)* = 16p*

Simplify each expression.

17. (-3y%? 18, (—gh"S
19. (ab®3(~ab?) 20. (—2c2d¥4(—3cd?)®
88 Reteaching Masters Algebra 1
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¢ Skill B rinding the quotient of monomials
Recall To divide monomials, divide the constants and the variables with the same base.
4 Example

i, 120504
Simplify =5 .

4+ Solution

1285, = (12 @~ = —aab

Simplify each expression.

?fi 7 Srz
9. 25 10. f’—‘f’—p3q4
—305°K8 24825
1. 3 12 S
—Gsi?f 8.4;192{:3!3
13. =5 14, *555

¢ SKill C Finding the power of a fraction

n
Recalt If nis a positive number and a and b are numbers, where b # 0, then (%) = &

% Example

3
Simplify (Zgg;}ef) .

4 Solution

(25d4e6)3 _ (Sdzeﬁ) _ 125d%
sa2f F P

Simplify each expression.

2r3 ~35¢2m |
15, (’?I—) 16. ( S )

i &2 |2
17. ((—_zc)Z) 18. (( dze3)2)

90 Reteaching Masters Algebra 1
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8.4 Negative and Zero Exponents

& SKill A Understanding negative and zero exponents -

Recall There is a pattern between exponents and powers of the same base.
As the exponents decrease by 1, 2t 28 22 21
the value of the power decreases

by a factor of % 16 8 4 2

4 Example 1
What is the value of 207

4 Solution _
Add 29 to the table above and complete the pattern.

28 23 22 21 20
16 8 4 2 ?
The value of the power decreases by a factor of %, 5020 = 1.

This pattern will hold true for any base that is a nonzero number, x, or a% = 1,

+ Example 2
‘What is the value of 2717

4 Solution :
Add 21 to the table above and complete the pattern.

24 23 22 2} 20 27t

16 8 4 2 1 ?
The value of the power decreases by a factor of %, 50271 = %

If x is any number except zero and n is any integer, then x™ = }1’_’

Evaluate each expression.

. 40 2. 572
3. 8° 4, 471
5 33 6. 172
7. 573 8. 473
Algebra 1 Reteaching Masters 91
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¢ Skill B Simplifying expressions containing negative and zero exponents 6: :

Recall To add two integers with the same sign, add their absolute values and keep the
common sign. To add two integers with different signs, subtract their absolute
values and use the sign of the number with the greater absolute value. Subtraction
is the same as adding the opposite.

¢ Example 1
Simplify the expression y™5 - y*.

4 Solution

To multiply powers of the same base, add the exponents.
y"s . }/3 = y‘""S“’!‘?} = y"‘z

4 Example 2 4
Simplify the expression %

4 Solution
To divide powers of the same base, subtract the exponents.

4
m - -
= =mtT = m3
g

+ Example 3
Simplify the expression ¢=3 « ¢°.

¢ Solution
This expression represents a product of powers of the same base, so the product  § (
is found by adding the exponents. Thus, ¢~ - ¢® = ¢3*¢ = ™3, Alternatively,

¢® = 1 because any base to the zero power equals 1. A factor multiplied by 1 is
itself. Thus, ¢ 3+ P =¢3 -1 =¢"3%

o
g
é.
. . . g
Simplify each expression. s
9. a-a> 10. c?-c7 g
z
3 -1 S
r m’ 5
1 5 12, :
=N
13. pSp° 14. ¢° g z
o
P , >
15. x~8.x73 16. z75-z8 =
[i=]
1i7. 1 18. 573-5 é
&
19, x5-x73.x77 20, 3%.3710.36
-5, §5 7
21 B4 22. ’f_‘g
23, 53.50.5-1 24, a*-ad Q
0, g2 210, 2-10
25. s 26. o

92 Reteaching Masters Algebra 1
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9,1 Adding and Subtracting Polynomials

| 4 Skill A  Adding polynomials

Recali To add two polynomials, add the coefficients of like terms.

¢ Example 1
Add the polynomials horizontally.
303 + 202 + a + Sand 2a® + 4a ~ 6
4 Solution
Group like terms.
(3a3+2a2+a+5)+(2a3+4a—6)
= (3a3 + 2a%) + 2a% + (@ + 4a) + (5 = 6)
=5¢3+ 22+ 5a—1
The sum of 3a® + 2a> + a + 5 and 263 + 4a — 6is 5a + 2a% + 5a — 1.

+ Example 2
Add the same two polynomials vertically.

¢ Solution
Line up the variables. Use z€10 for the coefficient of any missing variable.
343 + 2a + la+ 5

+2a3 + 0a%2+4a—6
503 + 2a% + 5a—1

The sum of 3a> + 242 + a + Sand 2a3 + 4a -

61is 5a3 + 2a2 + Sa — L.

Find each sum.
1. (5b + 3b) + (b? — 2b)
2. (8¢2 — 2¢0) + (2c* + 30)
3. (b +2b%+3b)+ (4 — 5b% + 4b)
4. (33 +3y-1Ht (2y3 + 5y% + 39)
5, (5r2+3r+6)+ (2r% + 12 + 41)
6. (4md — Sm? — m) + (3m® — 3m — 5)
7. (2x% + Ix 4+ 4) + (~5x2+x~7)
8. (xz~x+6)+(3x2-dx+3)
9. 2x*+3x+t6)+ (~2x2 - 7)

10, (4x% —Sx+4)+ (3x% + 5x — 3)

Algebra 1 Reteaching Masters
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' 9,3 Multiplying Binomials

4 SkillA Multiplying monomials and binomials

Recall The Distributive Property can be used to find the product of a monomial and a
binomial.

+ Example
Use the Distributive Property to find the product x(x — 4).
¢ Solution
x(x — 4) = x(x) — x(4)
= x% — 4x
The product x(x — 4) is x?

~ 4x.

Use the Distributive Property to find each product.

1. 4(x+ 5 2. 5x—2)
3. x2x~2) 4. 2x(3x + 1)
5. —5x(x — 6) 6. —3x(-x-3)

¢ Skill B Multiplying two binomials

Recall The Distributive Property can also be used to multiply two binomials.

+ Example
Use the Distributive Property to find the product (x + 2){x + 3).
4 Solution
(x + 2){x = 5)

(x + 2)(x) ~ (x + 2)5)

x(x) + (2)(x) — x(E) — D))
=x2+ 2x ~ 5x~ 10

=x? - 3x~ 10

I

Use the Distributive Property to find each product.

7. (x+ Dx+4) 8 (x+3x+2) 9, x+5x-3

10. (2x + 3)(x + 2) 11. (x — 5)(3% — 3) 12. (3x — 4)(4x ~ 3)

Algebra 1 Reteaching Masters 103
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9. 5 Common Factors

& Skill A Listing prime numbers

Recali A positive integer is a prime number if it has exactly two factors: 1 and itself. The
nimber 3 is prime because it has exactly two factors: 1 and 3. The number 4 is not
prime because it has three factors: 1,2, and 4.

¢ Example
Which of the following whole numbers are prime?
a. 1 b. 37 c. 87

¢ Solution

a. 1isnot prime because it has only one factor, itself.

b. 37 is prime because it has exactly two factors: 1 and 37.
c. 87isnot prime because it has more than two factors: 1, 3, 29, and 87.

List the factors of each whole number. Tell whether each
number is prime.

1. 12 2. 35 3. 47

4. 57 5. 77 6. 97

4 Skill B Factoring out a common monomial

Recall The productof xandx + 31s x2 4 3x. To factor an expression such as x> + 3x
means to factor out the greatest common factor (GCF) of each term. The
Distributive Property is used to rewrite the expression as the product x(x + 3).
Some expressions cannot be factored. The greatest common factor of x2 — 3’
is 1, so x2 — 3 is considered prime.

¢ Example

Factor each polynomial.

a. 4b® — b + 10b b. 5p% — 15x% + 18xy
4 Solution

a. The GCFis 2b. b. The GCFis 1.

4b% — 6b% + 10b = 2b(2b* — 3b + 5) 5y3 — 15x% + 18xy is prime.

Copyright ® by Halt, Rinehart and Winston. Ali rights reserved,

Factor each polynomial.
7. 3m? - 2lm 8. 8t* + 15t
?9 9, 18p2+21p+9 : 10. 4d3 —20d% + 8d
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& Skill B Factoring trinomials by choosing factor pairs of the constant
Recall Another way to factor a trinomial, such as %% — Sx — 6, is to first make a list of the
pairs of factors of the constant. Then choose the right combination to complete the
factors of the trinomial.
4 Example
Use the constant's factor pairs to factor x* — 5% — 6.
4 Solution
List each pair of factors of —6 along with their sum.
Factors of —6 Sum of the factors
gand ~1 5
Jand —2 1
Zand -3 -1
1and —-6 -3
The sum of 1 and —6 is —5. Use the combination of 1 and —6 to form the factors.
Thus, x* — 5x — 6 = (x + 1)(x — 6).
Factor each trinomial. If the trinomial cannot be factored,
write prime.
7. x2—-x-—2 8 x2+3x-—4 9, xZ+4x+3
v}
10, x2—4x+3 11 x2+2x— 8 12. x*4+x—20 2
°
g
3
E
o
8
=Y
2
(=3
13. xZ+ 2x — 15 14, x? —3x+ 10 15, x2-x—12 £
»
%
g
2
g
16, x*+6x+8 17. x%2 -~ 20x + 36 18. x%+ 2x — 24
112 Reteaching Masters Algebra 1




NAME CLASS DATE

# SKill B Find the zeros of a polynomial function by factoring

Recail The zeros of a function are the values of x that make y equal to 0.

4 Example 1
Find the zeros of the function y = (x — 2)(x + 5).

+ Solution
Let y = 0. Then use the Zero-Product Property to solve for x.

x-2)x+5)=0
(x—-2)=0 or x+5=0
X =2 o1 x= =5
The zeros of y = (x — 2)(x + 5) are 2 and —35.

Recall A quadratic polynomial can be factored into two binomials.

¢ Example 2
Solve the equation a2 ~ x — 6 = 0.

4+ Solution
Since x% — x — 6 can be factored into (x + 2)(x — 3), you can rewrite
X2 —x — 6 = 0as (x + 2)(x — 3) = 0. Solve the equation (x + 2){(x — 3) = 0.
x4+ 2=0 or x—-3=0
x=-2 or x=23
The solutions to x> — x — 6 = 0 are ~2 and 3.

Solve by factoring.

1L, 2~ 4x~12=0 12. 2 —-6x+9=0 "
o
$
13. 2 ~9x+14=0 14. 2+ 6x+5=0 ‘%
g
T
3
2
g
15, 2 - 7x+10=0 16. ¥ —36=0 ;
>
17. x*+8x+16=0 18. 2 —x—12=0 -
' 4
3
19. 9x2—1=0 20. 4x* +4x+1=0
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+SkillA Using the quadratic formula to solve equations

Recall The solutions for a quadratic equation written in the form ax? + bx + ¢ = 0, where
—p =V'b% — dac

a # 0, can be found by using the quadratic formula, x = e

¢ Example
Use the quadratic formula to solve x2 — 8x + 15 = 0Oforx.
¢ Solution
Forx® — 8x + 15 =0,ais 1; bis —8, and ¢ is 15. Substitute these values in the

quadratic formula.
Lo =8 = VR -~ @S
(2)(1)
_ 8xV64-60

2

. 8xV4
2
B=x2

x=3o0rx=35
The solutions are 3 and 5.

Use the quadratic formula to solve each equation.

1, x2-5x2+4=0 2. x2-2x—24=0 3. x23+6x+9=0
4. ¥2+3x—-10=0 5. 222 —x—-6=0 6. 2x2+2—4=0
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11.3 simplifying Rational Expressions

& Skill A Factoring out monomials
P

and Q # 0. A rational expression is in simplest form when the numerator and
denqminator have no cOMMmON factors other than 1 or ~1. Be sure to check for
undefined terms before simplifying the expression.

¢ Example 1
Simplify the rational expression 51 e
¢ Solution

. . 66-*9=3(26—3)
First factor the numerator and denominator. 15z D @)B3)

Rewrite to show any fractions equal to 1. = % & 4; 3

2c— 3
4c

Thus, the simplified form is , where c # 0.

4 Example 2 S
Simplify the rational expression == "5 3-
4 Solution Sm?
First factor the numerator and denominator. =

Recall A rational expression is an expression of the form @ where P and Q are polynomials

Rewrite to show any fractions equal to 1. =,

. ..m _1
Thus, the simplified form is 1 wherem = Qandm # 5

Simplify each expression and state any restrictions on the variables.

2
1. o 5, 3mt2 am

5.
sm + 10m2  5-m-(1+2m)

7t -7 6m — 12 3. 8m + 12m?

3y+6 5 3x+3 6. _Ar—12

T4y +2 Coxt 4 2x+1 " -6r+ 9
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11.4 Operations with Rational Expressions

4 Skill A Multiplying rational expressions

Recal! To multiply two rational expressions, multiply the numerators and multiply the
denominators. Then simplify the results. List any restrictions.

+ Example

-

Find the product Py

4+ Solution

Ja+3 . a—~3
a

Multiply numerators and denominators. 3a+3 . 2-3 _(at3@=3)

a a+1  ala+
. . 3@t 1)a = 3)
Factor all expressions. _ 2@ + 1)
Rewrite to show any fractions equal to 1. = ‘-;—H . ﬂg_;__él
Simplify and note any restrictions. g a_ 3 , where

a+0anda# ~1

Find each product.

ST

L 2t-2, 1 o 12a-18 22
) t t—-1 * 18a 20 -3

3, S et 460+ 9 4 204 L d+3
e+ 3 10 * dz+8d+ 15 Sd

g
[6]
&
<]
0
e
2
£
5
g
Z
&
2
E
£
e
=
o
b4
(1]
£L
[
E
il
o
[+3
T
Y
K=
@
2
£
i=
1
o
2.
o
3

5, ¥-9, 8 6 y-y-—2 yiry-2
i 4 x+3 ' y+ 2 y—2
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o Skill B

Adding and subtracting rational expressions

Recall Rewrite all rational expressions with common denominators. Add or subtract the

numerators. Keep the same denominator. Then simplify the results. List any

restrictions.
+ Example
. ; b 4
Find the difference ;> — 77i5-
+ Solution

Multiply numerators and denominators
by fractions that are equal to 1 and that will
result in common denominators.

Multiply the rational expressions.

Subtract the numerators and simplify.

Find each sum or difference.

b+2 b _b+3 _4
b+2 b+3 b+3 b+2
p? -+ 2B 4bh + 12

B+ +3) (b+2E+3)
B —2b—~ 12
&+ 2)(b - 3)

7. &+ 2 8. &+

% 45w 10. ot

u'&fm—uis IZE£7+£%
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E
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o
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o
-
sy
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3
[
=
B
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&
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11.5 Solving Rational Equations

¢ Skill A Using the common denominator method to solve rational equations

the restrictions.

4+ Example

x+x+1mgmz

Solve. a. 3 r 5 v

4 Solution :
a. Multiply each side of b, Multiply each side of

4 +3x+ 3 =17

7x = 14
X =2

x—1

Solve each rational equation by nsing the lowest common
denominator and state any restrictions on the variable.

the equation by 12. the equationby x — 1.
X xt 1y 4 17 - 3 o) e (x— 1)(~
12(3 + = ) =12-75 (x 1)(x T z) (x — 1)(~1),
where x # 1

@- ) - @ - 1@ = @ - 1D
3-2x+2=-~x-1
x=4

Recall To solve an equation containing rational expressions, first multiply each side of the
equality by the common denominator of all the rational expressions. This will clear
~the equations of fractions. Solve the resulting equation. Check the solutions and

a_.a._ 3,3 .13
L g-4-1 2. 3+ 3.1
h-2 k-3 _1 7 5
S vt oERTE TR & a0
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