White Station High School Algebra 2 Summer Work Packet

This Algebra 2 summer packet contains math concepts that were taught to students in Algebra 1 and/or Geometry and are
important prerequisite skills for Algebra 2 beginning the 2021-2022 school year. WSHS is requiring all students who are enrolled
in Algebra 2 for the 2021-2022 school year to tum in a completed packet on Monday, August 9 -the first day of school to
his/her Algebra 2 teacher. Since the students have a shorter summer, the REQUIRED problems students will need to complete
are the problem numbers in the packet that are a MULTIPLES OF THREE, so they will complete numbers 3, 8, 9, 12,15, 18, 21,
24,27,..., 141. The answer sheet for these problems is on page 2 of this packet. Students can always try the other problems if
they want to, but the other problems are NOT required. We want to ensure all students feel prepared and confident in their
background knowledge and ready for a successful experience in Algebra 2.

Students will download the packet which will be posted in the “Resources” section of the White Station High website. The packet
does NOT need to be printed. Students will NOT write on it. ALL problems are fo be worked ouf by hand on notebook paper.
Please keep the problems in the order of the packef, writing down the page numbers and problem numbers as they work through
it. Students should write their answers on the ANSWER SHEET provided on page 2 of this packet. When working the problems,
students should NOT use a calculator, and must show math work in detail in order to receive credit. During the
school year, the students will learn fo use the TI NSPIRE CX calculator when applicable and appropriate. Students who are
planning fo purchase a calculator for the 2021-2022 school year need to consider (although it is not required) that the TI NSPIRE
CXis the calculator that will be used in all Algebra 2 classrooms.

Students should expect their Algebra 2 teacher fo take this packet up for a grade on Monday, August ¢ and test them on these
concepts during the first week of school, The grade for summer work will be comprised as follows: 50% packet
completion and 50% Test over summer work.
If you experience difficulty working through this packet, we recommend you utilize the following free websites:

1. https:/iwww.khanacademy.org/login

2. http://www.teachertube com/videos/

3. http:/’www.algebralab.org/studyaids/studyaid.aspx
4. hitp:/iwww.purplemath.com/modules/index.htm

Students will benefit the most from this packet by starting it early. They should try to complete a few problems each day, as if it
were a daily journal. Do not do all of it at one time, and do not wait and do it a week before we start school in August. Students are
more likely to retain the information if they spread it out and review throughout the summer. Please take these problems seriously.
Students who are weak in these skills will have a difficult time learing the new Algebra 2 concepts. Remember that students are
required to ONLY complete the problems numbers in the packet that are a multiple of three. There will be a test during the first
week of school over the concepts in this packet!

For students who want a more thorough review of Algebra 1 or advanced look into Algebra 2, please create an account at
hitps://www.khanacademy.orgflogin . Please enter a “coach” code of SBIASA for Algebra 1 concept review and a code of JRSRAT
for Algebra 2.

We are excited about working with all of the students coming into Algebra 2 in 2021-2022. We want ali students to feel prepared,
confident, and successful for all of the important new concepts they will learn next year,

Sincerely,
Carrye Holland, Principal
and the White Station High School Math Department

[/



Answer Sheet for Algebra 2 Summer Work Name
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Sotver 3%;1 =1% Sokve: ~5n = 60 Original equation
1 Criginal equation -5n =80 Divide both sides by -5 or
’y p= = -3 -5 mltiply both sides by -1/3
= - Rewrite each mmed sumber as )
. an 1mproper fraction z=-12 Simplify
2{7 332 -
“,}‘(‘;; 7 J“[}'); Multiply each side by the Check: -5 (-12) =60 Substitute sclution for vaniable
= B reoiprocal of 1/2. 60 =60 Left Band Side = Right Hand
3 ' Side
p = ; Simglify THS=RHS comect
Checkr 3% 3 =1% -
* 'f Substitate sohution for variable
3 3 = :\3_ Rewrite each mixed number as
2 \7 2 anhnprope;ﬁacﬁon
1.eft Hand Side = Right Hand
3 3 s
P . Sde
77 IHS=RHS comect
Example 1 Exaniple 2 Exmmple 3
Solve: Sy~§=3y+12 Solve: -11-3vy =85 +1 Salve: 4 (2a -1 =-10{a—-5)
Sy—8-3y =3vy+12-3y Il -3y+ 3y =8y +1+3y 8a—-4=-10a+30
2y—8=12 -1l =1ly+ 1 fa—4+10a=-10a+30+ 10a
Jy-§+8§=12+%8 Cl-l =1ly+la 184—4== 50
2y=20 212 =1ty 1 8a—4+4=1350+4
2y=20 -12 =11y 18a=54
2 2 11 1 18a=34
y =10 A2=v 18 18
11 a=3
Check: Sy—-8=3y+12
5 (10) - 8 = 3(10) +12 1 —= Check: 4 Ca—1)=10G—5)
30 -8 =30+12 i 4@ -D=-103-3)
42 = 42 Check: -11-3y=8y+1 4(6-1)=-10(2)
LHS =RHS comect _11”13(;"19_) ;g(—m] +1 4(5)=20
3! 11/ 20=20
36 08 LHS =RHS coarect
A+ o = k1
11 11
~121 36 -% 11
—F = — F —
1 11 i1 11
-85 85
11 i1
LHS =RHS comect
Solve each equation for the variahle. A
L 20=y-8 8. —>m=16 1626+ 4 =_b+88
2. w—o== . ~3t=51 17.2k-5=2k-1
., —17=bh+4 .6—~b=5b+30
3 hﬂ + 122 _bz —;3:]-2 18.8~-5p=4p—1
4 3=-2 P9y =2y =2y 19. —3(x + 5) = 3(x ~ 1)
5, -m=6 20, 2(7 4+ 3t) = —t
8 13.4n—-8=3n+2 21, 3(a+1) - 5="3a—2
6. ip=1 14, 1.2x + 43 =21—x '
7. 3h=—42 15, 4.45 + 6.2 = 8.85 — 1.8




2x—dy= §
Ix—dy-2% = 8-
e @ 2%
" Aymg -2
.4 -4
y= 8-2% or2x—8
4

Solvz 2xwdyp=§ fory

Solvg 3w —n=km-§

Im-n=km-3
Im-ap—-dm=km~-8—km
3m gy by = -8

im~p~km+an=-8§+a
Im-lkm=-8+n
m{3-k)=-8+n
m{3-ki=-8+n
3-% 3I-k

m=-_+n ,0rn—§
3-k 3i-k

Since dreiston by 0 Is vudefined, 3—k £ 0, ork+ 3.

Solve each equation ar formula for the indicated variable.

22. Solveax —b =cforx

23. Solve 15x + 1 =y forx
24, Solve (x + Y+ 2 = fforx
25. Solvexy +z = 9fory

Example: Suppose you purchased o number of packages
could meke a chant o show +he nelationship betwsen the numben of packages of compact dizks and the
numben of dizks purchased. Use x for the number of packeges and y for the number of compaet digks.

26. Solvex{(4—k)=pfork
27. Solve 7x + 3y =mfory

28. Solvexy + xz =6+ aforx

Hake a table of ordered pairs for several points of the graph,

Number of i 12 3 4 5
nackoges
Number of Cls 3 |5 g 1z |18

The difference in the x values is §, and the

thres times x. This suggests the relationy

functional notation as f{x) = 3x

Write an equation for edch function in functien notation. Then complete the table.

25,
Xi-11011|213
y]-21216
Write an equation for each line in function notation.
] ¥
5] X

31

30.

Xi-23-11071(2
10(7 14

¥ i

32,

of blank CDz2. If cach packege contains 3 Cbs, you

difference in the y values is 3. This pattern shows that y ic always
- 3% Since the relation is also a function, we can write the squatien in .



| Standard Form | Ax+By=( .

| Slope-Irtercept Form | vamx+b, where m fs-‘ﬂ’m given slope and b is the y-intercept

l Paint-Slope Form l y=v1 2 m {x - x;), where m ic the given slope and (xy, v1) is the given point

Example I Write an equation of a line In ctandard form whase slepe it -4 and whoze y-intercept iz &.

yomx+b
yI-4x+3
#Hx  ¥4x )
4x+y=3 -
Exampfe 2: Graph 3x - 4y = 8 4 i =
Ix-4y:8 Original equation 4, 1)
~dy2«3x+8  Subtract 3x from ecach side |t~ 5 : ”
~4yx-3x+8  Divide each side by -4 - ,f{' X
w4 -4 {0, —i%\.l_l
y=$x-2  Simplify ] 3x —4y=§

The y-intercept of y = 3/4x - 2 is -2 and the slope is . So graph the peint (0, «2). From this point, move up
3 units and right 4 units. Draw a line passing through beth peints, '
Write an equation of the line In standard form with the information given.
33. Slope 8 and y-intercept -3 34, Slope -2 and containing
' the point (5, 3)

35, Slope -1 and y-intercept -7

Write an €quation of the line in standard form that represents each graph.

Ly ] N : 3
- - i ) 5
(0,3) h 119 =
T | u—FLA ] RN ARND
) ] : p Lol AifLe T x
o B0\ xf - . A ‘ }L [
i ] 4{{{ 0,-20 1
3. L1 L det 57, L1 (0. 5) ‘ 38, Py i |

Graph each eguation.

39, 2x—y=-—1 40. 3x+y=12 4L x+y=-1

Example: Graph each system of equatiens. Then determine whether the system has #e selution, omz selution, E
on infinftely many selubions. If the system haz ene selution, name it. , _ :

L3
e Xx+yz=2 g .
X-y=4
The graphs intersect. Therefore, there iz one solution. The peint |
(3, -1} seems to lic on both lines. Check this estimate by replacing 5 !
x with 3 and y with -1 in each equation. {3
x+y=2. ' |
& =1y = Ay T
e i
3-(¢-D=3+lerd
Tha selution iz {3.-1)

J

»<Y

k. s 2x + 1 BEAN —f
GG i
The graphs caincide. Therefore there arz infinitely many selutions. ~ \AEdl




Graph each system of equations. Then determine whether the system has no solution, one solution, or |nfm|te§y many

solutions. Ifthe system has one solution, tell what it is.

3x—y=w1 x+y=3 3x + 2y =—4
o= 47. 2y = —4x 4+ 4
43. x =2 =6
45. 2x+y = 2% 42
2x+y=1  p—y=— y=—ex
Example 1: use substiution to sslva they system Example 2: S¢lve for one verlable, then
of equations. ' subsbifute.
¥y 2x ) x+3y=7
dx ~y = -4 N 2x ~ 4y = -6
Substitute 2x for ¥ in the second equation, Solve the first equation for x since the coefficient
4x =y 7 -4 second eguation of xis 1.
4x = Zx = -4 V= Ex X+3y=7 First equation
2xx -4 combine hke terms X33y=3y=T~3y  Sublfract 3y From each sidle
x=-2  Divide cach side by 2 x27-3y  Simplify
and simplify. Find the value of y by substituting 7 - 3y for xin

the second equation.

Use y = 2x o find the value of v. Zx =4y z-f Second eguation
v = Bx First equation 2(7-3y) -4y = -6 ke T3y
y = 2(-2} x =g HM-by~dy=-6 Distributive Froperty
yz-4 simplify 14-10yz-¢ Combine Hke ferms.
The solution js {-2,-4), 14-10y - 14=-6-14  Subtract 14 from each
side,
~10y = -20 Semplify,
y=2 Divide each sida by -10 and
simplity.
ey 2 2 to find the value of x,
Xz 7 3y
x=7=-3(2)
x=1 ’

The salution iz (1, 25

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

has no solution or infinitely many solutions.

T 48,y = 4y 49. x = 2y 50, x = 2y — 3
BX"—ymi ’ y:x—-—z x=2y+4' ;

Example 1: Use addition o solve the system of é‘xample 4 The sum of 'i'wc numbehs is 70 and |
equations ‘ their difference iz 24. Find the numbars, i
-3y =7 : 3
3x+3y=9 Let x represent one number and y reprasent the
Write the equations in celumn Form and add %o other number,
eliminate y, x+y=70
x-3y=7 +) X-yz=24 i
(+) 3x+ 3y =9 x =94 '
4x o lb 2x =94 |
4 =1 2 2
4 4 x =47 i
® =4 Substitute 47 for x in either equation.
47 +y =70 ;
Substitute 4 for x either equation and =olve for y. 47 +y - 47 =70 - 47 i
dx-3y=7 y=23 ;
4-3y-4:7~4 The numbers are 47 and 23, '
=3y=3 |
3 -3 !
y=-l :

The solution is {4, -1). é ! E E



Use elimination to solve each system of equations. .
5Lx+y=-4
x—y=2

Exmp/e 1: Find 3% (4" + éx 8).
-3¢ (Ax? v 6x - 8)

35 (4xP )+ (+3x)(B3)-{-32°XB)
~125¢% + (~18x) - (<24x2 )

125" - 1857 + 2458

Find each product.
54, x(5x + x%)
55, x(4x* + 3x + 2)

Example 1: Use GOF %o facter L2mn + 80m?
Find the 6CF of 12mn and 80m®
12mn 223 men
80m*=22-2-25m-m
GCF = 2~2.'mor‘4m
Write each term as the product of the GCF and its
remmaining factors,
12Zmn+80mP = 4m (3 )+ 4m(2-2-5-m)
= 4w (3n) + 4m (20m)
= 4m (3n+ 20 m)
1Zmn + 80m®= 4m (3n + 20 m)
Factor each polynomial,
60. 24x + 48y
61, 30mn® + m%n — 6n
62, g* — 18¢°% + 22¢

63. 9x% — 3x

65. 4553 — 1552

52.2m—3n=14
m+3n=-11

56, —2xy(2y + 4x?)
57. —2g(g* —2g +2)

64. 4m + 6n — 8mn

53. 3¢~ b =—-9
—3a-2b=0

Exomple 2: Simplify -2(4F + Bx) - x (¥ + 6x)
“2(4x% + Bx) = x (x + 6x)
204" Y+ (-2)(Bx) + (-x)(x% ) + (-x){&x)
-Bx B {-10%) + (%) + (-6
[-5) 4 [ <8x° +{-6x" )]+ {-10%)
- - 143® - 10%

IOtE R R

58. 3x(x* + x% + x9)
59, —4x{2x% — 2x + 3)

Example 2 FPacton éax + Zay + Zhye + by
by greuping.
box + Jay + 2bx + by
= (6ax + 3ay) + (2bx + by}
=3a(@x+y)rb(Exty)
= (3a+ b} 2x +y)

Check using the FOIL method.
(3a+b )Ex+y)

= 3a{2x} + (3a)(y) + (bX2x) + (b)y)
= bax « 3ay + Zhx ¢ by

66. 14c3 — 4265 — 49¢4 :

67. 55p% — 11p* + 44p®
68. 14y® ~28y* +y .

Example 1: Find (x + 8)(x ~ 4)
(et 3 - 4)
sx{x=-4+3(x~-4)
= (Y # x (-4) + 3(x) + 3(-4)
Tt ~dx s 3x=12
zx? -x-12

Find each product.
69, (x+2)(x+3)
70. x —H{x + 1)
71 (x — 6){x — 2)

Examplz 2: Find (x 2} (x + B) usmg FOIL :
method, !
{x=2) (x+ 5}
First CQutar Inner Last i
= ()(x) + (<)) +{-2} () +(-2X5} :
=x? +Bx+(-2x) - 10
=t +3x-10

75@n~@@n—@'i
76. (Bm—2)(8m+2)
77. (k+4)(5k—1) . |

72. (p=4)Xp+2)
3.+ 5y +2)
74, (2% — D(x + 5)



o xX+Tx+10

In thiz trinemial b =2 7 and ¢ = 10,

Example 1; Faster each trinomial.

Example 2: Facton x° + éx - 18

In this trinemial, b = 6 and ¢ = «1&6. This means
tm + nis positive and me is negative. Make q list of

Factors of 10 1 Sum of Fagtors the factors of 16, where one factor of sach pair is
1,10 11 positive.
2.8 7 Facters of «16 | Sum of Factors
xE4 Tx+40 = (x + B)x + 2) 1,-16 -15 ;
L) 15 ‘
B 3 8x+T ) 2,8 4
In this trinomial, b= -8 ande=7. «2,8 &

Therefore, m12 -2 and n = 8.
X2 b bx-16 = (x-2)x+8)

Netice that m + » iz negative and maniz
positive, so m and 1 are both negative.
Since -7 + (1) 2 -8 and (-7W-0 = 7, m=z -7
and #3 -1,

=Bkt 72 {x-7)x~1)

Factor each trinomial.

78. x% + 4x +3 83. x* —22x + 121 88. a’ +8a—9
79. m? + 12m + 32 84. ¢ —4c—12 89. y* ~ 7y —8
80. 7% — 3r +2 85. p® — 16p + 64 90. x* —2x — 3
8L x*~x~6 86. 9 — 10x + %2 91. y% + 14y + 13
82, &% ~ 41— 21 87, 2% + 62 + 5 - 92. m? + 9m + 20

Example 1: Factar 2x° +18x +18.

In this example, a 22, b =15, and ¢ = 18, You need
*o find twe numbers whose sum is 15 and whose
product is 2 - 18 or 36, Make a list of the factors
of 36 and ook fer the pair of factors whase sum is

Example 2: Fastor 3x2 - 3x - 18

Note that the 8CF of the terms 3x%%, 3x, and 18 is
3. First factor out this 6CF.

3x% - 3x - 18 2 3(x* - x - ),

New fastor % « x - 6, Since a = 1, find the two

15 factars of -6 whose sum is -1.
Factors of <6 | Sum of Factors
Factors of 36 i Sum of Factors 1, -6 -5
i, 36 37 -1, 6 5
2,18 20 2,3 1
3,12 5 2.-3 -1
Now use the patiern {x + 1) (x + ) with m ¢ 2 and
Usze the pattern ax® +mx + nx +¢ with az 2,m=3, n-= -3

n=12 and ¢ = 18, xP-x-67(x+2){x-3).

2x* +15x +18 5 2x% +3x + 12x +18 The complete factorization is
= (2% +3x) + (12x +15) 3x’ - 3%~ 18 2 3(x + 2) {x = 3). :
2x(8x+3) +6(2x + 3) ;
s{x+6)(2x+ ) 5

Factor each trinomial, if possible. If the trinomial can’t be factored using integers, write “Prime”,
93, 2x% ~3x -2 96. 6x% + 5x — 6 99. 2a% +5a+3
94. 3m? — 8m — 3 97, 3x% 4+ 2x - 8 100. 18y2 + 9y —5
95. 1612 — 8r +1 98. 18x% — 27x—5 101, ~4¢? 4+ 19c - 21

Bin



Simplifying Radicals

An expression under a radical sign is in simplest radical form when:
1) there is no integer under the radical sign with a perfect square factor,
2) there are no fractions under the radical sign,

3)_there are no Tﬂi cals in the denominator

Express the following in simplest radical form.

03) i04) S o)
~ B0 J24 192 6o a7
) [E ©8) [ ) 3
Va9 27 J6
Properties of Exponents
PROPERTY ExXAMPLE
Pr‘oducT of Powers ategtzg"" " xtex?=
Power of a Power (@™" = g"°r (x*)? = |
Power of a Product (ab)™ = a"b" (2x)% = !
Negative Power o'z L (az0) x3 = :
Zero Power =1 (a=0) 49 =
Quotient of Powers ﬂ - @™ (ax0) z_z _ :
Power of Quotient | | (g_)m: 3:_ (bz0) (5}3 = ,
| Y, :

“")
1 x)

95 ® 911

w—?

i2)  (3x')(-5x%)
~15x7
"3) 25x°®

W) (b%°
i2
) L

W) (-4a%0%)>

17) [4"9 T

12x*

9



Evaluate each expression for the gﬂ:en value(s}. ' ' -

118) IO(IZH) fore=-5 W:?)- =5k +1 for k=—10

120). (x+2)

fOI'X=*—12, y=4 )

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

i21)  »+2>3 Tolw) 2x-7<3

i

2 1. Lol L1 1 E VOV VDS U s PR TR (PR S § (] [ L ]
Wd ST 443 2486133438714 0 B8 4743442401128t 71¢L030p
125) a+d<—a+2 !2}-1) 2z-3)=-6
L e e T e S WA N U N " Wt S ST AU A O S S S SRS R WY DI PR
WA F T 4543238234 56 Fbs R | WS TAS L3 E 101134347 530

125) 2x-3<5 o 2) 3(4-2)<10

N [ N R S T VR PO I S Y TP S S S { ¥ ' SRS PN S NS, RO SO N SN S T T TR Y SN R T T SRR Y I T
D S N S S S S It S e i e e e’ 2 | T AL | AN W N T S Nt N TN I St vy B B Skt dmiekd imie e i |
A N A A A 2 I T T I OO O A B A LR A SR A A IR A B B B B A I O
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Wi ALL ook ¢ amurens on this shast |

127)

32)

~ Simpiify each expression,

28) 8~(5-x)

) %%%%%QM)

Match the property that justifies each statement,

V' +(=")=0
133) x(i)mi
_lét_‘_!_) a(bc) =a(cb)
B'_S’) -8+0=-8
13e) If - =3, then 40[{%):—1{){3)
EZl fx-a=y, thenx=y+q

3

3(~a+b)=-3a+3b
m+n+8=n+m-+8

EEE)

} 3d(1)=34
RE 4+(16+7)=(4+16)+7

129) é(zx'~3(x—1)) |

E'%‘;) ?tx—9(x—-l)]+3[2x+3(2x—5)]

(a} Commutative of addition

{b) Commutative of multiplication
(c) Associative of addition

{d} Associative of multipiication
{e) Distributlve

{f} Additive identity

() Multiplicative identity

(h) Additive inverse

(i} Multiplicative inverse

(i) Addition Property of Equality
{k} Multiplication Property of Equality




