White Station High School
Algebra 2 Summer Work Packet

This set of problems contains math concepts from Algebra 1 and/or Geometry that are important
prerequisite skills for Algebra 2. WSHS is requiring all students who are enrolled in Algebra 2 for the 2022-
2023 school year to turn in a completed packet on Monday, August 8, 2022 which will be graded by your
Algebra 2 teacher. This is the first day of the school year. In the following pages, there are 43 required
problems with examples to guide you through each concept. After these 43 problems, there are additional
problems that are OPTIONAL but will provide further practice for each of the concepts.

This packet does NOT need to be printed. Students are not expected to write on it. ALL problems are to
be worked out by hand on notebook paper. Please keep the problems in order by number, writing down the
problem numbers as you work through it. When working the problems, students should NOT use a calculator,
and must show the mathematical steps in detail in order to receive credit.

If you experience difficulty working through this packet, we recommend you utilize the following free
websites:

e https:// www.khanacademy.org/signup

e https://www.teachertube.com/categories/math

e http://www.algebralab.org/studyaids/studyaid.aspx
e https://www.purplemath.com/modules/index.htm

Students will benefit most from this work by starting it early. You should try to complete a problem
each day, as if it were a daily practice assignment. Do NOT do all of it at one time. You are more likely to
retain the information if it is spread out as a review throughout the summer. Algebra 2 is a challenging class,
and you will need these prerequisite skills as you enter the class to be successful. As you prepare, remember
that there will be a test during the first week of school over these concepts.

For students who want a more thorough review of Algebra 1 or advanced look into Algebra 2, please
create an account at https://www.khanacademy.org/signup Please enter a “coach” code of SBOASA for Algebra
1 and a code of JRSRA4T for Algebra 2.

During the school year, students will learn to use the TI NSPIRE CX calculator. If you are planning to
purchase a calculator for the 2022-2023 school year, note that these are calculators used in the classrooms and
on state testing. There will be class sets of these calculators available specifically for classroom use.

We are excited about working with you in this upcoming school year. We want all students to feel
prepared and confident throughout Algebra 2, and these concepts will set you up for that kind of success.

Sincerely,
Carrye Holland, Principal
WSHS Math Department



Summer Work 22-23

Solve each equation for the variable (Use the following examples to guide you).

(Tocample 1 Example 2 8
Solve:r 3¥p=1% Saive: -5n.= 60 Original squation
7 3 Oniginal equation 5o =50 Divide both sides by -5 or
—p= — 5 5 muitiply both sides by -1/3
2 2 Rewmte each moixed mumber as .
an mmproper faction o= -12 Simplify ‘
2{ 7 3V2 ;
—(—-—p ):[T{]; Multiply each side by the Checlk: -5 (-12)=60 Substitate sciution for variable
T2 2/ reciprocal of /2. 60 =60 Loft Hand Side = Right Hand
_3 ‘ Side
P 7 Simplify ILHS=RHS correct
Check: 3% 2 =1% =
ks ¥ Substitute sobution for vasizble
Y ot Rewrite each mixed numbes as
2 \7 2 aui:xapropqﬁaux’on
§ Left Hand Side = Right Hand
o 2 * Sude
7 7 LHS=RHS com=ct
Example 1 Bxaniple 2 Example 3
Salve: Sv—-8=3y+12 Solve: -11-3y=8y+1 Salve: 4 (2a~1)=-10(a—3)
Sy—-8—3y =3y+12-3y -l1~3y+3y=8y+1+3y 8a—-4=-10a+ 30
2y—8=12 -11 =11ly+1 8a—4+10a=-10a+30+ 10a
2y-8+8=12+8 L1l =1ly+1-l 182—4= 50
2y=20 12 =11y 1 Ba—4+4=50+4
2v=20 -12 =11y 18a=54
2 2 11 11 18a=34
y =10 -12=y 18 18
11 a=3
Check: Sy—8=3y+12 1
5(10) -8 =3(10) +12 -1 —=3 Check 4 Qa—1)=10@G-5)
50 -8 =30+12 11 423 -1 =-103-35)
42 = 42 Check: -11-3y=8y+1 4(6-1)=-10(2)
LHS =RHS correct _11_3(:;2] =g(;}3) 7S 4(5)=20
11 u . 20=20
36 6 ' LHS =RHS comect
Al+ = = — +1
11 11
121 36 -9 11
e —_— e —
11 11 i1 i1
-85 -85
11 11
LHS =RHS comect

1. 20=y-38

2. =17=b+4

5. 5x+2=2x-10

6. 4.4s+6.2s =8.8s—1.8

7. 8—5p=4p-—-1

8. 3(a+1)—5=3a-2



Solve each equation or formula for the indicated variable. (Use the following examples to guide you).

Sohve3m—n=lm-§

2x~4dy= 8 . 3m-n=kmn-38

Ix—dy-2 = 8- Im-a—lkm=km—-§-km
dy=8—2x Im—p—Jom=-8

" Ay=8-2x 3m-n-km+a=-8+a

C .4 4 Im—-lkm=-8+n

Y=§-_2=2§_ or2z—8 i m(3-—k)=-8+11

£ 4 m{3-k)=-8+a

I-k I-%

- m=-8+1 ,orn—39§
3-k 3-k

Since division by 0 is undefined, 3 —K+£0 . ork# 3.

9. Solve (x+ f)+ 2 = j forx. 10. Solve 7x + 3y = mfory.

Write an equation for the function, in function notation. Then complete the table. (Use the following example to
guide you).

E'x'amp;fe: Suppose yeu Pumhase& a numben of peckages of blank CDs. If aach package contains 3 CDs, you
could make a chart o show the nelationchip between the number of packages of sempact dizks and -'Pha
numben of disks purchased. Use x for the numben of packages and y for the number of cempaet diske.

Make a table of ordered pairs for several peints of the graph.

Number of 1 12 3 4 5
packages
Number of CDs 3 |& 9 2 |15

The difference in the x values is 1, and the difference in the y values is 3. This pattern shows -Hv‘\a? y iz always
three Himes x. This suggests the relationy = 3x. Since the relation is also a function, we can write the equation in

functional notation as f{x) = 3x

11.

y |10 | 7

Write an equation of the line in standard form with the information given. (Use the following examples to guide you).

Example 1! Write an aqustion of a line in standard form whaese slepe is -4 and whoze y-interezpt iz 3.

ymx+b
y=-4x+3
+x  +4x
4x+y=3 .
Example 2: Graph 3x - 4y = 8 ! | 7
Ix-4yz8 Original equation “.1) .
-4y 2=3x+8  Subtract 3x from cach side 5 A1
s8y2-3x+8  Bivide cach side by -4 . ,/( 2
4 _4 (a, —23
y=ix-2  Simplify ] 3’I‘ _E 45; '=I8

The y-intercept of y = 3/4x - 2 is -2 and the slope is 7. So graph the point (0, -2). From this point, meve up
3 units and right 4 units. Draw a line pazsing through beth peints, '




| Standard Form I Ax+By=C .

| Slope-Intercept Form | y = mx # b, where m l's-ftuz given slope and b is the y-intercept
| Point-Slope Form [ v- 1= m (x - %), where m is the given slepe and (), 1) is the given point
12. Slope 8 and y-intercept -3 13. ' 2 _1! 14. Graph the equation 2x —y = —1
GENE I
F 1ol 1@ 0N X}
-

Graph each system of equations. Then determine whether the system has no solution, one solution, or infinitely
many solutions. If the system has one solution, tell what it is. (Use the following examples to guide you).

Example: Greph each cystam of equations. Then datermine whethen the system has ne selution, ene selution,
on infinitely many selutions. If the system has one solution, name it :
| 13
a x+y=2 g - -
x-y=4 _ . Y+y= 2!
The gréaphs intersect. Therefore, there is ane solution. The point : T
(3, -1) seems to lic on both lines. Check this estimate by replacing 3 - .
x with 3 and y with -1 in each equation. (3,3
x+y=2. '
T \u
3:(-1)=2 S/ s
X=-y= 4 | ] 1# | 3
3-(Dz3+lord
The selution is (3.-1). : i
b, ys2x+1 i i
2y = 4x + 2 ﬂyHEx-i-rﬂ} Dy =dx+2ff
The graphs coincide. Therefore there are infinitely many solutions. c X $
/ 14
y=-2 2x+y=6
15. {3x_y:_1 16. {2x—y=—2



Use substitution to solve the system of equations. If the system does not have exactly one solution, state whether it

has no solution or infinitely many solutions. (Use the following examples to guide you).

Example 1: use substitution to selva thay system
of equations.

y = 2x
4 -y = -4 . -
Substitute 2x for y in the second equation,
dx~y = -4 second equation
4x-2xz-4 yeéx
2x = -4 combine fike terms
x=+2 Divide each side by 2
and zimplify.
Usey = 2x to find the value of y.
¥y =2x First equation
y = 2(-2) x=-2
y=-4 simplify

The solution is (-2,-4).

Exomple 2: Sclve for one variable, then
substitute,

Xx+3y=7
Zx -4y = -6
Solve the first equation for x since the coefficient
of xis 1,

x+3y=7 First equatian
x4 3y=3y=T7=-3y  Subfract 3y from each side
x27-3y  Simplify

Find the value of y by substituting 7 ~ 3y for x in
the second equation.

2x-dy=z-6 Second eguation
2(7- 3y) -4y =-6 ¥27 -3y
4-6y~4y=-p Distributive Property
14-10y=-¢ Combine fike terms.
14-10y - 14= -6 -14  Subtract 14 from each
side.
-10y = -20 Simplify,
y=2 Divide each side by -10 and
simplify.
Use y = 2 to find the value of x.
x=7-3y
x=7-3(2)
x=1 ’

The seluticn iz (1, 2\

y =4x

rm&x_yzl

Use elimination to solve each system of equations. If the system does not have exactly one solution, state whether it

has no solution or infinitely many solutions. (Use the following examples to guide you).

18. {

Example 1:Use addition +o solve the system of
equatiens

x=8y =7

Sx+ 3y=9

Write the equations in column form and add te
climinate y,

x-3y=7

f+} 3x+ 3y =9

4x 1
4x
4

X

o

kowr

16
4
4

4x-3y=7
4-3y-4:7-4
=3
-3 -3
A
The solution is (4, -1),

N

Substitute 4 for x either equation and solve for ¥

Example 2: The sum of twe numbers iz 70 and
their difference is 24. Find the numbens.
Let x represent one number and y represent the
other number,
x+y=70
(+) x-y=24
2x =94
2x =24
2 2
x =47
Substitute 47 for x in either equation.
47 + y=70
47 +y - 47 =70~ 47
y=23
The numbers are 47 and 23,

x+y=-—4
x—y=2



Find each product. (Use the following examples to guide you,).

Example 2: Simplify -2(4F + 8x) - x (¥ + 6x)
-2(4x% + Bx) - x (%  6x)
“2(4x% ) + (-2)(Bx) + (=x)(<° ) + (-x)(6x)
-Bx 2 (-10x) + (~x%) + (-6x5)
[=57) 4 [ <8x% + {(-6x° )] + (~10)
-x° = 14x® - 10x

Example 1: Find -3F (#xF + 6x - 8).
-3 (4x® + 6x - 8) =
=357 (4xF ) + (=3x°)(6x)-(-3:°X(8)
= ~12x* + (-18x%) - (-24x2 )
z -12x% - 1857 + 2452

LI | B ]

19. x(5x + x?) 20. —2g(g*>—2g +2)

Factor each polynomial. (Use the following examples to guide you,).

Example 1! Use GLF to factor 12mn + 80m?
Find the 6CF of 12mn and 80m®
2mn=2-23m+'n
80m?z2-2-2 - 25m-m
GCF=2-2 -mordm
Write each term as the product of the GCF and its
remaining factors,
2Zmn+80mz4m (3 n)+4m(2-2-5-m)

= 4m (3n) + 4m (20m)

= 4m (3n+ 20 m)
1Zmn + 80m®= 4m (3n + 20 m)

Example 2! Faston Sax + 3ay + Sbx + by
by grouping. '
bax + 3ay + 2bx + by
= (6ax ¢ 3ay) + (2bx + by)
=3a(@x+y)rb(Zx+y)
= (3a+ bY( 2x +y)

Check using the FOIL method.
(3a+b )(2x*y)

= 3a(2x) + (3a)(y) + (bX2x) + (B){y)
= bax  3ay + 2bx + by

21. 24x + 48y 22. 9x% — 3x 23. 14c3 — 42¢5 — 49¢*

Find each product. (Use the following examples to guide you).

24. (x +2)(x+3)

Example 1: Find (x + 3)(x ~ 4)
(x+3)x-4)
Sx{x=4)+3 (x~4)
= (x}(x) + x (-4) + 3() + 3(-4)
=i -4y 3x=12
ox? -x-12

Example Z2: Find (x - 2) (x + 8) using FOIL
methed,
(x~2)(x+5)
First OQuter Inner Last
2 (x)(x) + (x)(B) +(-2) () +(-2)(5)
=x? +Bx+ (-2x) - 10
=x? +3x=10

25. p—H(p+2)

26. 3n—4)(3n—4)

Factor each trinomial. (Use the following examples to guide you,).

Example 1; Facter 2ach trinomial.

a xE+Tx+ 10
In this trinemial, b 2 7 and ¢ = 10,
Factors of 10 | Sum of Fagctors
1,10 i1
2.5 7
X4 Tx+10= (x+5)(x + 2)

b x2-8x+7 ,
In this trinomial, b= -8 and ¢ = 7,
Netice that i + nid negative and mnis
positive, o m and n are both negative.
Since =7 + (<1} 2 -8 and (-7)(-1)= 7, m= -7
and n= -1,
)BT (x=7)x-1)

Example 2: Factor x* + éx - 16

In this trinomial, b = 6 and ¢ = -16. This means

m + 1 is pesitive and mn is negative. Make a list of
the facters of ~18, where one factor of cach pair is
positive,

Factors of -16 | Sum of Factors
1,-16 -15
-1,16 15
2,8 -5
-2.8 &

Therefore, m= -2 and 7= 8.
X2+ bx-16 = (x-2)x+8)




27. x> +4x+3 29. c? —4c—12 31. x?—2x—3

28. x> —x—6 30. x?+6x+5

Factor each trinomial, if possible. If the trinomial cannot be factored using integers, write “Prime”. (Use the

following examples to guide you).

Example 1: Facter 2x* +18x +18,

In this example, a =2 , b =15, and ¢ = 18, You need
to find two numbers whose cum is 15 and whase
product is 2 - {8 or 38, Make a list of the factors
of 36 and look for the pair of factors whose sum is
1B,

Factors af 36 | Sum of Factors
1, 36 37
2,18 20
312 15

Use the pattern ax® +mx + nx +c with az 2, m= 3,
n=12 and ¢ = 18,
2x* #15x +18 = 2% +3x + 12x +18

= (2% +3x) + (12x +18)

= x(2x+ 3) + 6{2x + 3)

={x+6)(@2x+3)

Exampla Z: Factor 8x% - 3x ~ 18

Note that the 6CF of the terms 3%, 3x, and 18 is
3. First factor out this 6CF.

3x% - 3x- 182 3(x2 - x - &),

New factor x* = x = 6. Since a = 1, find the tw
factars of -6 whese sum is -1. )

Factors of -6 | Sum of Factors
1, -6 ]
-1, 6 5
2 .3 1
2.3 -1

Now use the pattern (x + ) (x + #) with m = 2 and
n= -3

x2-x=63(x+2){x~-3).

The complete factorization is

3" = 3x~ 18 2 3(x # 2) (x - 3).

32.2x%2—-3x—-2

Express the following in simplest radical form.

35. /50
36. V169

Simplify each exponential expression using the properties of exponents in the table below. Answers should be

written using

38. w7
39. (b®)3

33. 6x>4+5x—6

34, 2a* +5a+3

An expression under a radical sign is in simplest radical form when:

e There is no integer under the radical sign with a perfect square factor.
e  There are no fractions under the radical sign.
e There are no radicals in the denominator.

positive exponents.

6

2

37.

N

"o

roperties of Exponents
PROPERTY

Product of Powers a"eg"zg"""
Power of a Power {a™) = a™"
Power of a Product (ab)™ = a"b"
Negative Power Q= i,, (a#0)
Zero Power a’=1 (az0)
Quotient of Powers a _ e (@=0)

Power of Quotient




Evaluate the expression for the given value(s).
2
41 2 forx = —12,y = 4

Solve each linear inequality for the given variable and then graph the solution on the number line.

42. 43.
a+d<-a+2 . 3(4-2») <10
U0 R i e DR S
44T 4340 2 4 ¢ ¢ 3 H (] Bd42345 4323041
Additional Practice
Solving Equations
1. w—21=23 8. 4n—-8=3n+2
2 8
. 1.2 43 =21-
5 Ml 9 x+ 4.3 x
3
10.2b+4=~b + 88
3. -m= 2 8
1.3k -5=2k-1
4. 3h=—-42 4 4
12. -3 5)=3x—-1
5. —sm=16 (x+5)=3x-1)

13.2(y+3t) =—t
6. 6—b=5b+30

7. 5y—2y=3y+2

Solving Equations for specific variables
14. Solve ax — b = ¢ for x. 17. Solve x(4 — k) = p for k.
15. Solve 15x + 1 = y for x. 18. Solve xy + xz = 6 + a for x.
16. Solve xy + z = 9 for y.

Writing Linear Equations

19. Write an equation for the function in function notation and then complete the table.
x[-1]o}1[{2]3
y|-2]2]6]

anade
e



2(0). Write an equation for each line in function notation.

Ay yy
: £l

a. i b b. ﬁ_ﬁ]

21. Write an equation of the line in standard form given that slope is -2 and the line contains the point (5, 3).

22. Write an equation of the line in standard form given that slope is -1 and the y-intercept is -7.

23. Write an equation of the line in standard form that represents each graph.

Y3 Ly %rl
X
10 :
! DT = / "
L _ BN R E
_ A 7/ [
)4/ i 02
N ’1 (0, -5) . - Fy 1]

Graphing Linear Equations and Systems of Linear Equations

24. Graph each equation.
a. 3x+y=2
b. x+y=-1

25. Graph each system of equations. Determine whether the system has no solution, one solution, or
infinitely many solutions. If the system has one solution, tell what it is.

{ x = {3x+2y=6
& 2x+y=1 3x + 2y = —4
== 2y = —4x + 4
y=:x d {
b. 2 1y =—
{x+y= y 2x + 2

Solving Systems of Linear Equations

26. Solve each system of linear equations using substitution.

{ X =2y b {x =2y-3
y=x—2 T x=2y+4
27. Solve each system of linear equations using elimination.
{2m—3n=14 b {3a—b=—9
m+3n=-11 " 3a-2b=0



Multiplying Polynomials — find each product.
28. x(4x% +3x + 2)

29. —2xy(2y + 4x?%)

Factoring Polynomials
32.30mn? + m?n — 6n
33.q* —18q¢% + 22q
34. 4m + 6n — 8mn

30. 3x(x* + x3 + x?)

31. —4x(2x3 — 2x + 3)

35. 4553 — 1552
36.55p% — 11p* + 44p°
37.14y% — 28y2 +y

Find each Product
3. (x—4H(x+1) 40. (y+5)(y+2) 42. (8m —2)(8m + 2)
39. (x —6)(x — 2) 41. 2x—1)(x+5) 43. (k+4)(5k - 1)

Factor each Trinomial (if not possible, write “Prime)
44. m? + 12m + 32 50.a” + 8a —9
45.r*—3r+2 51.y> -7y —8
46. x* — 4x — 21 52.y% + 14y + 20
47. x* - 22x + 121 53.m? + 9m + 20
48.p* — 16p + 64 54.3m? —8m — 3
49.9 — 10x + x2 55.16r2 —8r+1
Simplifying Radicals
60. V24
61. /192
62. /147

Simplify each Expression
65. g° - gt
66. (3x7)(—=5x3)

—15x7
25x°

67.

Evaluate each expression for the given value.
70. 10(t? + t) fort = =5
71. =5|k + 1| for k = —10

56.3x> + 2x — 8
57.18x% —27x—5
58. 18y +9y —5
59. —4¢? + 19¢ — 21

(=)
(98]
S5
o lw

a
b
Sl e

12

y
68. v

69. (—4a°b°c)?



