Summer Review For Students
Entering

Algebra 2 at CRMS

»

Colorado Rocky Mountain School
Carbondale, CO

Resources:

For review you may use resources available at the following websites:

e http://www2.hcpss.org/math/smart (click on Secondary Mathematics Internet
Resources)

e http://www.howa.lib.md.us/ -- free access to Live Homework Help

e http://www.algebrahelp.com/

e https://www.khanacademy.org/math/algebra




Algebra 1 Skills Needed to be Successful in Algebra 2

1. Simplifying Polynomial Expressions
a) Apply the appropriate arithmetic operations and algebraic properties needed to simplify
an algebraic expression.
b) Simplify polynomial expressions using addition and subtraction.
c) Multiply a monomial and polynomial.
2. Solving Equations
a) Solve multi-step equations.
b) Solve a literal equation for a specific variable, and use formulas to solve problems.
3. Rules of Exponents
a) Simplify expressions using the laws of exponents.
b) Evaluate powers that have zero or negative exponents.
4. Binomial Multiplication
a) Multiply two binomials.
5. Factoring
a) Identify the greatest common factor of the terms of a polynomial expression.
b) Express a polynomial as a product of a monomial and a polynomial.
c) Find all factors of the quadratic expression ax’+bx + ¢ by factoring and graphing.
6. Radicals
a) Simplify radical expressions.
7. Graphing Lines
a) Identify and calculate the slope of a line.
b) Graph linear equations using a variety of methods.
c) Determine the equation of a line.
8. System of Equations
a) Solve system of equations using graphing, substitution or elimination.



1. Simplifying Polynomial Expressions

I. Combining Like Terms

- You can add or subtract terms that are considered "like", or terms that have the same
variable(s) with the same exponent(s).
Ex. 1: 5x - 7y + 10x + 3y
5x - Ty + 10x + 3y
15x - 4y

Ex. 2: -8h% + 10h° - 12h? - 15h°
-8h® + 10h° - 12h” - 15h°
-20h? - 5h°

II. Applying the Distributive Property

- Every term inside the parentheses is multiplied by the term outside of the parentheses.

Ex.1:3(9x-4) Ex.2: 4x*(5x° + 6x)
3-9x-3-4 4x%-5x3 + 4x% - 6x
27x-12 20x° +24x°

III. Combining Like Terms AND the Distributive Property (Problems with a Mix!)

- Sometimes problems will require you to distribute AND combine like terms!!

Ex.1:3(4x-2)+13x Ex.2: 3(12x = 5) = 9(=7 + 10x)
3-4x-3-2+13x 3-12x -3-5-9(=7) - 9(10x)
12x - 6+13x 36x — 15+ 63 -90x

25x -6 —54x + 48



PRACTICE SET 1

Simplify.

1.

8x -9y +16x+12y

Sn—-((3-4n)

10g(16x +11)

3(18z — 4w) + 2(10z — 6w)

9(6x - 2) - 3(9x% = 3)

11. 4x—8+2x

13. 2(3x+4)-5(x=7)

2. 14y +22-15y% +23y

4. -2(11b-3)

6. —(5x-06)

8. (8c+3)+12(4c - 10)

10. —=(y=-x)+6(5x+7)

12. 5x+2(x+6)

14. 7(3x-4x?) +6x%-7x



2. Solving Equations

I. Solving Two-Step Equations

A couple of hints: 1. To solve an equation, UNDO the order of operations and work
in the reverse order.

2. REMEMBER! Addition is “undone” by subtraction, and vice

versa. Multiplication is “undone” by division, and vice versa.

Ex.1:4x-2=30 Ex.2: 87=-11x+21
+2 +2 -21 -21
4x =32 66=-11x
+4 =4 +-11 +-11
x=8 -6=x

II. Solving Multi-step Equations With Variables on Both Sides of the Equal Sign

- When solving equations with variables on both sides of the equal sign, be sure to get
all terms with variables on one side and all the terms without variables on the other

side.
Ex.3:8x+4=4x+28
-4 -4
8x =4x+24
—4x —-4x
4x =24
+4 +4
x=6

II1. Solving Equations that need to be simplified first

- In some equations, you will need to combine like terms and/or use the distributive
property to simplify each side of the equation, and then begin to solve it.

Ex.4:54x-7)=8x+45+2x
20x-35=10x +45
-10x -10x
10x -35=45
+35 +35
10x =80
+10 +10

x=28



PRACTICE SET 2

Solve each equation. You must show all work.

1. 5x-2=33 2. 140 = 4x + 36

3. 8(3x-4)=196 4. 45x-720+15x=60
5. 132=4(12x - 9) 6. 198 =154+ 7x - 68
7. —131=-5(3x-8) + 6x 8. -7x-10=18+3x
9. 12x+8-15=-2(3x - 82) 10. - (12x-6)=12x+6
11.3x=5=2(4-x)-1 12.7x —3x — 8 =24
13.7x + 19 =—2x + 55 14.18 -3 (x —2) =21



IV. Solving Literal Equations

- A literal equation is an equation that contains more than one variable.
- You can solve a literal equation for one of the variables by getting that variable by itself
(isolating the specified variable).

Ex.2:5a-10b=20, Solve for a.
Ex.1: 3xy =18, Solve for x.

+10b =+10b
33ﬂ=;_8 5a.=20+10b
ryo 5a 20 10b
6 e
X=— 5 5 5
y a=4+2b
PRACTICE SET 3
Solve each equation for the specified variable.
1. Y+ V=W, forV 2. Ywr =281, for w
3. 2d-3f=9, forf 4. dx+1t=10, for x
5. P=(g—-9)180, forg 6. 4x +y—5h=10y + u, forx
2_
7. %: usinga =6and b = 12) 8.2x*—2x+24= usingx= —1
3x2%+5 . a .
e = using x = —1 10. (a++Va*)- (% - 5) = usinga=2



3. Rules of Exponents

Multiplication: Recall (x™)(x")=x"*" Ex:3x*y)(dx" )= 4)(x* - xH(* - y)=12x"y’

m 5.2 5 2
Division: Recall *—=x"~" Fr 22 3] (22 m_3 J—l =—14m’j
x" -3m’j -3)\m’ )\ j
Powers: Recall (x”)" = x""™ Ex: (=2a’bc*y = (=2)* (@’ (') (c*)’ = -8a’b’c"”
Power of Zero: Recall x” =1, x = 0 Ex: 5x°y* = (5)D(»*) =5y*
PRACTICE SET 4
Simplify each expression.
mlS
1. ()e)c?) 2. — 3. (k'Y
m
45 3210
4. d° 5. (P'e)p') 6. 5y3
y'z
7. (-t") 8. 31°g° 9. (4°K*)(15k*h%)
124°p°
10, ———— 11. (3m’n)’ 12. (12x%y)°
YR (3m’n) (12x7y)
13. (=5a’b)(2ab’c)(-3b) 14. 4x(2x*y)° 15. 3x*y)(2y*)’

3 6 2 2
a 4a 2 2.8 2
16. — 3 17, [@ +1J 18. | 22
a a xy“z



4. Binomial Multiplication

I. Reviewing the Distributive Property

The distributive property is used when you want to multiply a single term by an
expression.

Ex 1: 8(5x% - 9x)
8-5x% +8-(-9x)
40x% - 72x

II. Multiplying Binomials — the FOIL method

When multiplying two binomials (an expression with two terms), we use the
“FOIL” method. The “FOIL” method uses the distributive property twice!

FOIL is the order in which you will multiply your terms.

First
Outer

Inner

Last

Ex. 1: (x +6)(x + 10)

OUTER .
FIRST First Yo —mmmmm > x

Outer x10 ----- > 10x
X+ 6)(x+ 10
( ) ) Inner 6°x ------ > 6x
m Last 610 --—-> 60
INNER LAST ,
x“+ 10x + 6x + 60

x>+ 16x + 60

(After combining like terms)



Recall: 4°=4-4

Ex. (x+5)

(x + 5)* = (x + 5)(x+5) Now you can use the “FOIL” method to get
a simplified expression.

PRACTICE SET §

Multiply. Write your answer in simplest form.

1. (x+10)(x—9) 2. (x+ 7)(x—12)

3. (x—10)(x—2) 4. (x—8)(x+81)

5. (2x—1)(4x+3) 6. (-2x+ 10)(-9x + 5)
7. (3x—4)(2x + 4) 8. (x+ 10)

9. (=x+5)? 10. (2x-3)*

11. (x+3)(x-2) 12. (x+3)(x-3)

13. (x — 3)? 14. (5x — 3x2)?



5. Factoring

I. Using the Greatest Common Factor (GCF) to Factor.

* Always determine whether there is a greatest common factor (GCF) first.
Ex. 1 3x*-33x% +90x?

= In this example the GCF is3x”.

= So when we factor, we have 3x2 (x2 —-11x +30).

* Now we need to look at the polynomial remaining in the parentheses. Can
this trinomial be factored into two binomials? In order to determine this
make a list of all of the factors of 30.

30 30
KA KA
1 30 -1 -30
2 15 -2 -15
3 10 -3 -10
5 6 -5 -6

Since -5+ -6=-11 and (-5)(-6) = 30 we should choose -5 and -6 in order
to factor the expression.

» The expression factors into 3x? (x=5)(x-6)

Note: Not all expressions will have a GCF. If a trinomial expression does not
have a GCF, proceed by trying to factor the trinomial into two binomials.

II. Applying the difference of squares: a> b’ =(a—-b)a+b)

3
Ex.2 4x” -100x Since x? and 25 are perfect squares separated by a
4 x( =2 5) subtraction sign, you can apply the difference of two
squares formula.
4x(x - 5)(x + 5)



PRACTICE SET 6

Factor each expression.

1. 3x% + 6x 2. 4a’b* -16ab’ +8ab’c
3. x* =25 4. n° +8n+15

5. g°-9g +20 6. d*+3d-28

7. 22 -72-30 8. m” +18m +81

9. 4y =36y 10. 5k* +30k —135

11. x> +6x+5 12. 4n? — 24n

13. 2x° + 10x* + 12x3 14. 2x3 + 3x% —8x — 12

11. 144x? — 36 12. 3n? + 18n% + 24n



5. Radicals

To simplify a radical, we need to find the greatest perfect square factor of the number under the
radical sign (the radicand) and then take the square root of that number.

Ex.l:\/7—2 Ex.2:4\/%
V3642 4-+9-+10
62 4-3-410

12410

Ex.3: \/E Ex.3: \/&
fies  or Va2
This is not simplified
4\/5 2\/6 completely because
2\/1 \g 12 is divisible by 4

(another perfect

2:2. @ square)

3

PRACTICE SET 7

Simplify each radical.
1. 4121 2. /90 3. 4175 4. +/288
5. /486 6. 2416 7. 64/500
125
8. 34147 9. 84475 10. |—=



6. Graphing Lines
I. Finding the Slope of the Line that Contains each Pair of Points.

Given two points with coordinates (xl V1 ) and (x2 V2 ), the formula for the slope, m, of

the line containing the points is m = Y270
X2 =X
Ex. (2,5)and (4, 1) Ex. (-3, 2) and (2, 3)
1-5 -4 3-2 1
=——=—=-2 m= =—
4-2 2 2-(-3) 5
The slope is -2. The slope is %
PRACTICE SET 8
1. (-1,4)and (1, -2) 2. (3,5)and (-3, 1) 3. (1,-3) and (-1, -2)

4. (2, -4) and (6, -4) 5. (2, 1)and (-2, -3) 6. (5,-2) and (5, 7)



mx+b.

2

3
=-"x+

4

Ex. y

2

y-intercept:

-1

=

y-intercept:

3x-1
Slope: 3

The slope-intercept form for the equation of a line with slope m and y-intercept b is y

I1. Using the Slope — Intercept Form of the Equation of a Line.

Ex. y
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III. Using Standard Form to Graph a Line.

An equation in standard form can be graphed using several different methods. Two methods are
explained below.

a. Re-write the equation in y = mx + b form, identify the y-intercept and slope, then graph as
in Part II above.

b. Solve for the x- and y- intercepts. To find the x-intercept, let y = 0 and solve for x. To

find the y-intercept, let x = 0 and solve for y. Then plot these points on the appropriate
axes and connect them with a line.

Ex. 2x-3y=10

a. Solve for y. OR b. Find the intercepts:
-3y=-2x+10 lety=0-: let x =0:
-2x+10
y=—3 2x-3(0)=10 2(0)-3y =10
2 10
y 3 3 Y
10
x=5 =——
Y773
. . . . 10
So x-intercept is (5, 0) So y-intercept 1s (0,—?)
y
A
On the x-axis place a point at 5.
/ On the y-axis place a point at — 10 = —3l
3 3
< /‘ o Connect the points with the line.
oy
Xy




PRACTICE SET 10

=10

2. 5x+2y

1. 3x+y=3
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5. —2x+6y=12
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7. System of Equations

Directions: Solve each problem completely in the space provided, circling your final answer. Use
all of the methods — graphing, elimination, substitution.

1. 3x+2y=2 2. [y=-3x+1 3. [y=2x-2
9x—8y=—4 6x+2y=10 |7.5y =15x-15




8. More Factoring — in depth

Factoring Using GCF:

To factor using a GCF, take the greatest common factor (GCF), for the numerical coefficient. When choosing
the GCF for the variables, if all terms have a common variable, take the ones with the lowest exponent.

Example: 9x* + 3x3 + 12x? GCF: Coefficients = 3
Variables (x) = x>
GCF = 3x?

Next, you just divide each monomial by the GCF!
Answer = 3x>(3x% + x + 4)

Then, check by using the distributive property!

Factor each of the following using the GCF and check by using the distributive property:

1) 2a + 2b 2)5x2+5 3) 18¢c —27d 4)hb + he
5)6x— 18 6) 32— 9 7) 4x% — 4y? 8) p + prt
9) 10x — 153 10) 2x — 4x3 11)8x — 12 12) 8 — 4y
13) 3ab? — 6a%b 14) 10xy — 15x%y?  15)21r%? — 142 16) 2x2 + 8x + 4

17) 6¢3d — 12¢2d + 3cd 18)3x2—6x—~30  19)ay—4aw—12a  20) 9ab? — 6ab — 3a



Factoring Trinomials (Case 1):
Case I is when there is a coefficient of 1 in front of your variable? term (x?).

You have two hints that will help you:

1) When the last sign is addition, both signs are the same and match the middle term.
2) When the last sign is subtraction, both signs are different, and the larger number goes with the sign of the

middle term.
Examples:
Hint #1: Hint #2:
x> —-5x+6 x?+5x-36
(x-)x-) (x-)x+)
Find factors of 6, w/ sum of 5. Find factors of 36 w/ difference of 5.
x=-3)(x-2) x—-4)(x+9)
check using FOIL check using foil FOIL

Factor each trinomial into two binomials and check using FOIL (First, Outer, Inner, Last)

1)a2+3a+2 2)c2+6¢c+5 H)x2+8x+7 Hrr+12r+11
5)ym?+ 5m + 4 6)y>+ 12y +35 7)x2+ 11x + 24 8)al+11a+ 18
9) 16 + 17¢ + ¢ 10) x2 + 2x + 1 11) 2+ 10z + 25 12)a?—8a+7

13)a>—6a+5 14)x2 - 5x + 6 15)x2— 11x + 10 16) y> — 6y + 8



17) 15— 8y +y? 18) x> — 10x + 24 19) ¢2 — 14c + 40 20) x2 — 16x + 48

21) x> — 14x + 49 22) x> —x—-2 23) x> —6x—7 24)y* +4y -5

25) 72— 12z 13 26) ¢ —2¢c—15 27)¢? +2¢-35 28) x> —7x— 18

29) 22+ 9z - 36 30) x2 — 13x — 48 31) x2 - 16x + 64 32) x> — 11x — 42



Factoring Trinomials (Case I1):
Use Case II when a trinomial has a coefficient other than 1 for the x? term.

Let’s look at the following example: 6x* — 5x — 4
1) Multiply 6 and -4:
6 -(—4) = —24

2) Find factors of -24 that add up to 5

[

o

3) Bring down end terms

Kéxz -5x — 4\
6x? —4
4) Fill in the factors you chose.
6x>-8x +3x—4
5) Factor out the GCF
6x>-8x +3x—4
2x(3x—4)+ 1(3x—4)
6) Simplify.
2x+1)(3x—4)

Factor each of the following:

1)2x>+ 15x + 7 2)3x*>-5x— 12 3)9x2+11x+2 4) 7x>-22x +3
5) 18x% — 9x — 2 6) 4x2 + - Tx -2 7)2x% + 13x + 21 8) 11x% - 98x — 9
9) 3x2 - 20x — 63 10) 3x2 - 20x — 7 11) 82+ 13x— 6 12) 4x2 - 17x — 42

13) 2x2-9x - 18 14) 6x2+ 17x — 14 15) 3x2 +5x — 12 16) 2x% +9x + 4



Factoring by Grouping:

1) Group first two and last two terms and see if each pair has a G.C.F.
2x3—-8x% +3x -12
2) Factor out the GCF from each group.
2x2(x —4) +3(x — 4)

3) Write the binomial times the binomial created by the terms left when GCF binomial was pulled
out.

(x — 4)(2x2 + 3)

Factor each of the following:

1) xy+4y—-2x-8 2) X%+ 3x + 2xy + 6y 3) yi-Swy+4y-20w
4) xX*+3x2+4x+12 5) 2 +8x* +x+4 6) 8x*+ 6x - 28x° 21
7) 5x3—x*+15x -3 8) ox’ +3x* +2x + 1 9) 30+ 9 +2x+ 6

10)9x 3 - 12x2+3x- 411)  10x° —25x* +4x —10 12)  4x*-20x?+3x-15



9. Quadratic Functions
Features of a quadratic function. Vocabulary in red.

vertex y

. 8
or maximum \
6j

axis of symmetry

equation: y = —%xz + 3x +%

roots or zeroes, solutions, X-
intercepts

y-intercept

Graphing Quadratics in Standard Form

Standard form: f(x) = ax? + bx + ¢ = 0 x%—4x+3

Find the axis of symmetry using, = — % = - ﬁ = 2 vertex

Find the minimum by substituting 2 in for X in the 22-4(12)+3=-1

equation. This is your y value.

Find the roots by factoring (or best method) x+3)(x—1)
x=-3andx =1

The y-intercept is also your c value. 3

The graph opens upward because the ‘a’ value Is
positive.



Identify the zeroes, the vertex, axis of symmetry, and direction of opening of each function.

1) y=2(x+10)*+1 %) y=—te—7) 41
3

1 16 46 4) y=2x>+36x+ 166
3) y=——x*+—x—-— ) y=2x g

3 3 3
5) y=x*+4x-5 6) y=2x>+8x+16

Graph each equation.

7 y=2x* 1,
8) x=—
o ) e
v
BT % [ =2 Y .
- N X
9) y=—(x-3)-1 10) x=—(y+3)*+4

4 4>

Y 0]

4 4




1 1 9 12) x=—y*+4y-5
1) y= x4 ) ¥=y 4y

2 4 Ay
[e]
Ay
8] 6
6 4
4 ,
B[ ]D
8 6| 4| D 1] 4 x B
— —4
—4 =6
4 -8
-3
1

Ny
8
Ay
8 6]
6 4
4 ,
FEEAENE
EIEIEYE) VIR s B
=2 —4]
—4 —
-6 -3
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