Name: Due Date: First day of school

Algebra 2
Summer Assignment 2019

The following packet contains topics and definitions that you will be required to know in order to
succeed in Algebra 2 this year. Please look over the following review topics and complete the exercises.
These topics will help you begin your study of Algebra 2. They are review topics and will not be covered in

length during the start of the school year. ALL problems are expected to be completed. Use a separate paper if
you need additional space.

It is recommended that you complete problems every week throughout the summer. There are nearly
100 problems so don’t wait until the last minute to start... if you work every day, its only 2-3 problems per day!




section 1: Simplifying Algebraic Expressions

The difference between an expression and an equation is that an expression does not have an equal sign. Expressions
can only be simplified, not solved. Simplifying an expression often involves combining like terms. Terms are like if and
only if they have the same variable and power or if they are constants. Simplifying expressions also refers to
substituting values to get a resultant value of the expression.

X>Example

Simplify the following: 2X+5X* =7y +4x—y + X*
6X+5x> -7y —y+x° Combine the terms with only x as the variable.
6X+6X°—Ty—y Combine the terms with only x%as the variable.
6Xx+6%x° -8y Combine the terms with only y as the variable.

Simplify the following expressions by combining like terms.

1.) 3+2y?— 7—5x— 4y3 + 6x 2) 2 +x?+x+x
3.) 4(3x — 2x3 +5) — 6x 4.) x(2x — 3x* + 2y — 5xy)
5.) x3(5x% — 3y + 2 — 5x°y) 6.) 8a—(7b—4a)—3(4a + 2b)

Evaluate the following expressions by substituting the given values for the variables.

7.) 3a+2b-6a+5b-8b; a=-2andb=6 8.) 3(4c-2d)+d(dc®+7); c=-2 andd=3




Section 2: Functions

Function: A function is a relation in which each element of the domain is paired with exactly one element of the range.

Vertical line test: If you draw a vertical line through any graph and it only crosses the graph once, then the relation is a
function.

X>Examples
{(—2,3),(—4, 6) , (—8,12),(—10, 24)} This relation is a function; each input has only one output.
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This is a function because a This is not a function because a
vertical line would only touch vertical line would touch two
one point on the graph no points on the graph if placed
matter where it is placed. behind the left most point.
X>Problems
Identify if the following relations and graphs are functions.
9.) {(2.3),(4.8),(6,10),(2,14)} 10.) {(-15),(0,10),(115),(2,20)}
11.) 1 12.) 1
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Section 3: Linear Functions

A linear function is a function where the highest power of x is 1. You have seen these functions in many forms. Some of
the common forms are:

Slope-intercept Form Standard Form

y=mx+b Ax+By=C

Slope is a key concept to consider when thinking of linear functions. Slope is the “m” in the y = mx + b and is defined to
be —A/B for standard form of a line. Here are some definitions of slope.

vertical change rise Yy, —y1
slope =m = - = =
horizontal change run x, —x;

[X>Problems
Find the slope of the line through the following points.

13.) (-2,5)and (8,-3) 14.) (2,5)and (2,-7) 15.) (4,-3) and (-2,-3)

Find the slope of the line given the following equations.

16.) y=-2x-7 17.) y—-3x=-2 18.) x=-4

19.)y=9 20.) 4x + 2y = -6 21.)5x-y=-8



X>Explanation

When graphing a line you need at least two points. You'll notice from the previous section that you also need to points
to establish the slope of a line. Slope is a number that represents how steep a line is. The bigger the number is for slope,
the steeper the line is. Slope can be positive, negative, zero, or undefined. Examples of each are given below.

Parallel lines relate to slope as well. Parallel lines have the same slope, but different y-intercepts. Perpendicular lines
(lines that form right angles) have opposite and reciprocal slopes.

X> Examples
v\ VN VN
< > < < - >
A 4 A 4 A 4
y=2x+1
Positive Slope (m = 4) Negative Slope (m =-% ) Parallel
y=2x-3
VN VN VN
A
'\
\ 4
A 4 A 4 A 4
o y=3x-3
Undefined Slope (x = 3) Zero Slope (y = 1) Perpindicular .
y=—3X+2
X — Intercept: Where a function crosses the x — axis. y — Intercept: Where a function crosses the y — axis.




Graph each equation.

22)) y=3x-2 23.) y—5=4x
[} ')
4 4
2 2
- > - >
-2 -2
-4 —4
\ \ /A
24.) 5x—4y =20 25.) y—-2x=-5
1}
4 4
2 2
R > D >
—p )
-4 -4
\/
-3 -1
26.) y+3=TX 27.) y= ?X+4
A
4 4
2 2
- > - >
-2 -2
-4 -4
\




Write the equation of the line given the following. Write the equation in slope-intercept form.

28.) slope = % through the point (-1, -6)

29.) Through the points (-2, 5) and (6, 9)

30.) Given f(3) =7 and f(-1) = -5

31.) Parallel to the line y = 2x + 5 and passing through the point (-1, -5)



Section 5. Systems of Linear Equations

X>Explanation

A system of equations is the combination of two or more equations into a single problem.

When you graph an equation, you graph its points. These points represent solutions. So a graph is all possible solutions
to an equation. When you solve a system of equations you are trying to find solutions to all the equations in the system,
so you want points that are shared by all the graphs. Below is an illustration of the types of solution you can get when
solving a system, and a general explanation for one method for solving systems of equations: Graphing.

X> Examples

Zero Solutions

y=X
y=X+2

/

One Solution
y=x-1
y=-X+3

A

N

Infinite Solutions

y=x-1
3y=3x-3

A
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\ 4

A
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There are zero solutions to this
system because the lines are
parallel, and parallel lines do
not share any points.

There is one solution to this
system because the lines are
intersect, and they share

exactly one point (2,1).

There are infinitely many
solutions to this system
because there are actually two
lines on this graph. The lines
are exactly the same therefore
they share all their points!




X>Problems — Solve Systems of Equations by Graphing

Graph the following systems to find the number of solutions that exist.

=Zx+1
32) {y P
y==x+1

{y:2x—1
33))
y=-4x+5

Find solutions and check in both equations.

=4x+3
34.) y=oxw
3y=6x-9

-

A




X>Explanation — Solving Systems of Equations using Substitution
Another method for solving systems of equations is named Substitution. Here your steps to solve are:
1) Isolate a variable in one of the equations.
2) Substitute the expression the isolated variable is equal to, into the other equation.
3) Solve for the only variable left in the other equation.
4) Use the value you found in Step #3 to solve for the remaining variable.

X> Example
4x+3y =4
Solve the following:
2Xx—y=17
2X=T+Yy Add y across in the second equation to begin isolating it
2X—-T=Yy Subtract 7 across and Y is isolated. Step one is complete.

4%+ 3(2X - 7) =4  Substitute the expression y is equal to into the other equation. Step two is done.

4x+6x-21=4 Begin to solve for X.
10x=25 Continue to solve for x.
Xx=25 Now x is isolated and solved for. Step three is complete.
2(2.5) 7=y Substitute the value of X into one of the original equations to solve fory.
2=y Solve fory, your solution is(2.5, —2) , and the graphs cross at that point.
X>Problems
Solve the following systems using the substitution method.
y=6x-11 4x—-3y =18
35.) 36.)
—2X-3y=-7 y=-2
—7x—-2y=-13 —2X+6y=06
37.) 38.)
Xx—2y=11 —7X+8y=-5
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X>Explanation — Solving Systems of Equations by Elimination
In this method we use the Addition Property of Equality from Geometry to add one equation to the other, thus allowing
a term to be eliminated.

1) Use multiplication to make one term in each equation become the exact opposite of the other.

2) Add respective sides of the equations to eliminate a variable.

3) Solve for the only variable left in the equation.

4) Use the value you found in Step #3 to solve for the remaining variable.

—_— — ~— ~—

X>Example
4x+3y=4

Solve the following:
2X—-y=7

—2(2X— y) = (7)~—2 Multiply both sides by -2 so that the X terms are exact opposites in the system.

—4x+2y=-14 Simplify and step 1 is done.
«— )
(—4X + 2y) +4x+3y =4+ (—14) Add the left sides and right sides of the equations respectively.
5y=-10 Simplify and the X terms are eliminated. Step 2 is done.
y=-2 Solve fory. Step 3 is done.
2X —(—2) =7 Substitute the value of y into one of the original equations to solve for x.
Xx=25 Solve for X, your solution is(2.5, —2) , and the graphs cross at that point.
X>Problems
Solve the following systems using the elimination method.
—A4AXx—-2y=-12 x—y=11
39.) y 40.) y
4x+8y=-24 2x+y=19
—4x+9y =9 —7x+y=-19
) y 42). y
X—3y=-6 —-2x+3y=-19
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section 6: Distributive Property and Multiplying Binomials

X>Explanation
Distributing is the act of taking one or more terms, and multiplying them by another grouping of one or more terms.
Some teachers call this FOIL, but that expression is very limited and does not always work. Keep in mind that distributing

is very simple already; it means multiply everything in one group, by everything in another group.

X> Examples
Distribute and simplify the following
4 N
—(x-5) Here, a negative is outside the quantity. That is the same as -1.
| —X+5 Multiply the -1 by both terms inside and remove the parenthesis. )
((X+3)(X—2) Here there are two terms in each binomial. A
(X+3)(X— 2) Take the first term in the first binomial and multiply it by both terms in the second.
X2 = 2X <The results are listed on this line.
(X+3)(X— 2) Take the second term in the first binomial and multiply it by both terms in the second.
x? —2X+3x—6 &The results are listed on this line.
X2 +X—6 Combine any like terms and you are done.
. J
X>Problems
Distribute the following expressions, and combine any like terms that result.
43) 5(x-3) 44.) 6x(—x+12y)
45) (x+1)(x-6) 26) (4x*-2)(x+1)
47) (3x+2)(y-9) 48) (x+1)(X*+3x+2)
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section 7: Solving Equations

Solve each equation and check your answer.

49.) 3x+4=-2 50.) 3a—2=5a+7 51.) 4(3h—5)=-15
52.) 3(4-3t)=-2 53.) 5-2(3t+4)=-1 54.) 2(3x—4) =-3(x-8)

2 1 3 1
55.) 55—5:4 56.) 5(2x—1)= Z(X+2) 57.) E(3X+5): -3

Solve each formula by isolating the indicated variable.
58.) A =bh, solve for h 59.) V = nr?h; solve for h 60.) s = %gt2 ; solve for g

(Hint: Get “h” by itself) (Hint: Get “h” by itself) (Hint: Get “g” by itself)
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Section 8: Fractions

To multiply fractions:

e  Multiply the numerators of the fractions

e  Multiply the denominators of the fractions

e Place the product of the numerators over the product of the denominators
e Simplify the fraction

15
==

Slw
X
ol »
|
|
NI

Example:

To divide fractions:
e Invert (i.e. turn over) the denominator fraction and multiply the fractions as above

3
12

12 _ 24 _ 8

2
= — X — =
9 3 27 9

oIlN

Example:

To add or subtract:

e Find a common denominator, if needed
e Then add or subtract the numerators
e The denominator stays the same

9 4 10

3 5 19
Example: =+ = = — = =
P 4+6 12+12 12

Perform the following operations. Show all work, simplify all fractions.

61) 12 x> 62.) —x>2 63.) Zx=
4 5 4 7 30

20 . .3 2. 8

64) = +4 65) — + = 66.) = + —
3 4 1 2 2 3
67.) E+ s 68.) E+ 3 69.) 377
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Section 9. Properties of Exponents

[X> Examples
(Product Property h (Quotient Property )
a*-a’ =a*” a gy
ay
3 9 12 108 —4
Example: 5° -5 > 5 Example: —= —>10
. J . 10 J
4 Power to a Power Property ) rProduct to a Power Property )
() =av (ab)* =a"b*
5 3
Example: (64) > 6% Example: (19xy2) >19°x%y°
\. J \_ y
(Zero Exponent Property ) (Negative Exponent Property )
a1
a’=1 except a=0 a :g
0 31 5 2
Example: 7" >1 Example: 4 9? also —5 > 9X
. J . X J

X>Problems

Simplify the following expressions by combining all similar bases, and removing any negative or zero exponents. You
may leave constants to a power as they are.

2,,3
70.)  2x°y*-Txy? 71.) 4X¥3
2Xy
82x2y"z ) 9x
ny [B26Y2 5y &Y
12y°z 3z

15



3a’b®-4ac’
78y (7%2y?) 75.) ————
) ( y) ) 12a%bc?
76.) 15%(15%) 77.) a’(a%)(a)
78.) (3m*n®)(2mn)°(2m?n) 79.) -28a%3c°
7a11b—5c5
80.) (-1x%y®)0 81.) (5m3n)(-2mn3)

16



Perfect Squares:

Section 10: Simplifying Radicals

X 1 3 4 5 6 7 8 | 9|10 11|12 |13 | 14 | 15
X2 |1 9 |16 | 25|36 149 |64 | 81 |100|121|144 169|196 225
V25 is read "the square root of 25" V25 =5 because 5% = 25
Examples:
V36 V27 V50 Va2
¥ N\ ¥\
6 YCERVE] V25 2 Vo x
3vV3 52 X
Simplify the following Radicals. Express all answers in simplest radical form (no decimals).
82.) /40 83.) V16x2 84.) /50 85.) 18 86.) V125
87.) V180 88.) V72 89.) /32y2 90.) ,/400y2 91.) v/98
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Math Vocabulary Crossword Puzzle
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Across

4. The emount of spece that a substance or chject oecupies, or
that is enclosed within a container.

6. A parallelogram with opposile equal acute angles, opposite
equal obtuse angles, and four equal sides.

9. Tn acedition the name nf the soloonm,

16, A quadrilateral with 2 pair of pazallel sides.
17. A four-sided plane rectilinear figure with opposite gides
parallel.

1%, Symbol wsed to compere two numbers or when one number
could either be egual to the other number or lesser than it,

21. Symbol used to compare two numbers, with the greater
numbser grven first.

Z3. Each angular point of 2 polygon, polyhedron, or other
figure,

24. The axis along which values of v are messured,
27. A sheape with 4 sides exactly.
8. A FLB.'I]I: figure wath four strawght sides and fouwr right angles,

especially one with unequal adjacent sides, in contrast to a
square,

29. The umber of wnits that can be contained in a 2-D,
(measured In sguare units)y

30, When on a part of a statistical graph most of the data is
drastically on the right or left side.

33, The axis along which values of X are messurad.
35, A line that goes straight up. (Like someons standing up)

36, The average distance between each data value and the
AT,

37. A pattern that you can cut and fold to make a model of a
s0kid shape,
38. A number that 15 greater than 0.

39, When you add up all the mumbers and then divide by the
nurmther of numbers,

40, In multiplication the name of the product.
41. A line that is sideways, (Like someone is laying down)

19

Down
1. A ratio whose second term 1s 100,

2. {Of & sraight line) Joining two oppasite comers of 8 square,
rectangle, or other siraighi-sided shape,

3. Any and all value{s) of the variableiz) thar satisfies an

emakinm.

&. When vou list all of the given numbers in mereasing order
the middle number is the median,

11k, The median of the upper hall of & set of daia,

12, Svmbol used 1o compare two numbers of when one number
could either be equal to the other number ar greater than it

13, An unfifled space or interval.

14. The area of such an outer part or uppermost layer,

15, In solid geometry, a face is a flat (planar) surface that forms
part of the boundary of a solid object.

18. The median of the lower half of a set of data.

20. A plane figure with four equal straight sides and four right
angles.

12, Triangle A type of triangle with @ rght angle.

25. A beginning or starting point.

26. When the graph reaches its highest paint at a specified
vilue.

31. Facts and statistics collectsd together for reference or
analyzizs,

32, A number or quantity that when multplizd with another
prodduces a given mumber of eXpression.

34, symbol vsed to compare twoe numbers, with the lesser
number given frst



Thank you for taking the time to complete this assighment.  Have a great summer!!!

*Adapted from Shaler Area School District
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