TIMOTHY

CHRISTIAN SCHOOL

Entering College Math Packet 2022

Please complete every problem and SHOW ALL WORK. No Work = No Credit. Write your final
answers on the answer sheet at the end of the packet. This assignment will be graded for both accuracy
on the answer sheet (75%) and for showing work throughout the packet (25%). It is due on the first day
you return to school. This packet will count as a test grade in the first marking period of the new school
year.

This Packet has been designed to give a review of Algebra 2 skills that are essential for student
success in the College Math course. The packet should be completed over the course of the summer
and not in the last week before the new school year begins.

Suggested timeline for completing this packet.

Week of July 4 — Practice Set #1 & 2

Week of July 11 — Practice Set #3 & 4

Week of July 18 — Practice Set #5 & 6

Week of July 25 —Pages 11, 12, 13

Week of August 1 — Practice Set#7 & 8

Week of August 8 — Practice Set #9 & 10

Week of August 15 — Practice Set # 11 & 13 (there is no practice set 12)

Week of August 22 — Pages 21 —24



A. 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: 5% - 7y +10x + 3y
5% - Jy+10x + 3y
15x - 4y

Ex. 2: -8h? + 10h° - 121% - 15K
-8h* + 10h* - 121* - 155°
20h% - 5k

II. Applying the Distributive Property

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

Ex.1:3(9x -4) Fx. 2 4x*(5x° + 6x)
3:9x-3-4 45 55° +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

Stmplify.

1. 8x—-9p+16x+12y

3. sn—(3-4n)

5. 10g(1l6x +11)

~J

. 3(18z — 4w) + 2(10z — 6w)

9. 9(6x—2)— 395> —3)
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4, ~2(11b - 3)

0. —(5x-6)

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

10, —(-x)+6(Gx+7)



B. Solving Equations

1. Solving Two-Step Equations

1. Tao solve an equation, UNDO the order of operations and work
in the reverse order.

2. REMEMBER! Addition ix *undone” by subtraction, and vice
versa. Multiplication is “undone” by division. and vice versa.

A couple of hmts:

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 Equaations 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 ferms without variables on the other

sde,
Ex.3: 8x+4=4x+28
-4 -4
8x=4x+24
—4x -4x
4x =24
+4 =4
x=06

1. Solving Equations thatf 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 thea begin to solve if.

Ex.d: 5(dx -7 =8x+45+2x
20x -35=10x+45

—10x —-10x
10x —35=45
+35 +35
10x =80
+10 +10
x=8§



PRACTICE SET 2

Solve cach squation. You must show all work.

1. 5x-2=33 2. 140=4x+36
3. 3(G3x—4)=196 4. 45y — 720 +15x=60
5, 132 =4(12x —9) 6. 198 =154+ 7x — 68
7, ~131=-53x-8)+6x §. —7x-10=18+3x
9. 12v+8-15=-2(3x-82) 10, —(12x-6)=12x+6
PRACTICE S5ET 3
Solve each cquation for the specified variable.
1. Y+7=w, for ¥V 2. Swr =81, for ¢

3. 2d-3f=9, forf 4, dx.+r=10, for x
5. P=(g—9)180, forg 6. dx+y—5F=10y +u. forx



C. Rules of Exponents

Mulfiplication: Reeall (x™)(x")=x™"" Ex: (B4 )=(3-4)x" - 1 )( 37171257y
™ m- dam’ P 2\ ) ;
Diision: Recall mmmx " Exz ?zx j == | iz-: [i—l- =~14m~j
K" =3y =3 )\m® L}
Pomvers: Reeall (xm}r: - x(mn) Fo ("2@317‘?4)3 _ €_2)3((1§)3(bl)3 (C»'{)’S _ __SGQ'I)%CEE
Power of Zera: Reeall 2° =L x= 0 Ex: 535 = (51X ¥y = 53

PRACTICE SET 4

Simpplify esch expression,

3. (kY

w

1. (X

455521

A(ptetp Ty 6.
(g Xp'g) 5357

o
L

o
1

7. (17)8 7" 9. (47K )LSKR’)

(£l
\€

12a°B8

). - 11, Gmiay 12, a2y’
36abc ( ! ( ¥)
< 22471 - 12 PR 5 wofY ".A‘O 2 favtiarg Ead
13, (=%a By 2ab’ o)(—3k) 14, 4x(2x"¥) 15, (3x" )32y



D. Binomial Multiplication
I. Reviewing the Distributive Property

The distributive property is used when you want to multiply a single term by an
eXpPression,

Ex 1: 8(51'.2 ~9x)
8-5%7 + 8 (~9x)
40%° — 72x

I, Multiplying Binomials —the FOIL method

When multiplying tvo binomfals (an expression with two terms), we use the
“EOIL™ method. The “FOIL” method uses the distributive property fwice!

FOIL is the order m which you will multiply your terms.
Outer

Toner

Last

Ex i: (x = 6ns 10}

Outer 10 o 1%
“nmer G G
Last G E0 -~ 60

2+ 10w 6y 60

&+ 16% 60

(Afer combining e teresy



Ex (x+57

(x-+ 5)g =(1+5)(x+5) Now vou caf use the “FOIL™ method fo get
a simplified expression.

PRACTICE SET 5

Multiply. Wiite your answer in simplest form.

L+ 10E-9)

B2

(x+ Dx—12)

Ll
e

- 10)(-2) (- )+ 81)

L
<

5. (2v— D)+ 3) (100K +5)

wJ
o]

 (Bx-4)x+4) e+ 107

10. 2x-3)



E. Factoring
1. Using the Greatest Common Factor {GCF) to Factor.

»  Always determine whether there fs a greatest common factor (GCT) first.

P 5 3 3
Br 1 37t -33% +o00x

» Tn this example the GCF is3x".

x  So when we factor, we have 3x”(x? ~11v+30).

«  Now we need fo look at the polynomial remaining in the parentheses. Can
fhis trinomial be facfored fnto fivo binomials? In order fo determine this

make a st of 2l of the fzciors of 30.

30 30
KA K
1 30 -1 30
20135 2 -15
310 -0
5 6 56

Since -5+ -6=-11 and (-5)(-6) = 30 we should choose -5 and -0 in order
1o factor the expression

x  The expression factors fito 3x” (x—3)(x—6)

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

T Applying the difference of squares: a -b = (a - b)ia + b)

Bx.2 45 -100x Since x* and 25 are perfect squares separafed by 2
4}{5 -0 5) stibtraction sign, you can apply the difference of two
squares fornnla
i):{}: - 5)(:{ + i)



PRACTICE SET 6

Facfor each expression,

1. 3x* +6x 2. 4a’h’ - 16ab’ + 8ab’e
3 2 =25 4, 1t +8n+15

5.2 -9g+20 6, d”+3d 28
727230 8 m’+18m+81

9, 43’ - 36y 10, 5k*+30k 135

/0



Solving quadratic functions by factoring or quadratic formula

Solve the equafion ax” + bx + ¢ = 0 to find the roots of the equafion.

Find the raots of x2 + 2x — 15 = 0 1o find the zeros of fx) = x° + 2x — 15,

. Fagfor, then multiply |

YXi&x-15=0

(x +5)(x— 3y =057

{Solve each &
| equation for x.

tx L 5)=00r(x—3)=0

2,

Ty = ~Borx= 8T

_, equal to 0. ;

T P T A S Ay

To chieck the reote, substitute each root into the original equatior:

Equaton:  x* +2x—-18=0 X Hox—15=0

Hoot: X=-5 x=3

Chacke (~53° +2{~6) ~ 15 31"+ 2i8) — 15
25 -10 - 15 =0/ D+6-16=0v

[ Theroots of x* +~ 2x ~ 15 = Dare —5and 3.

e
e T

L 2 e o U
The zeros of flx} = x° + 2x — {bare —5 and 3.

Find the roots of each by factoring.

1. X¥*-7x—8=0 2. %2 -5x+6=0
3. x2 =144 4.x*21x=0
5 4x%-16x+16=0 6. 2% +8x +6=0

7. x>+ 14x =132 8. 9x2+6x+1=0



The Quadratic Formula is another way to find the roots of a quadratic
equation or the zeros of a quadratic function.

Find the zeros of f(x) = x* — 6x — 11.

Step1 Setflx) = 0. x*—6x—11=0
)’l 2 —
Step 2 Write the Quadratic Formula.  x = —bxy gg 4ac

Step 3 Substitute values for a, b, and ¢ into the Quadratic Formula.
a=1,b=-6,¢c=—11
b=V —dac _ —(—6) =V (=6)% —4(1)}—1D
X= = d
24 2(1)

Step 4 Simplify.

—(=6) = V(=6) - 401(~11) _6+V36 1 44 _ 6+ V&0
20 - 2 2

Step 5 Write in simplest form.

v
P

BT /50 I 5
2 2~ 2 2
%’:::»“\«,

Remember to divide both terms of
the numerator by 2 to simplify.

R

TR Tr A T AT E

Find the zeros of each function by using the quadratic formula.

1. x¥*~3x—-8=0 2.(x=5)+12=0

3.2 —10x +18 =0 4.x*+3x+3=0

5.x*~5x+10=0



Properties of Quadratic Functions in Standard Form

You can use the properties of a parabola to graph a quadratic function in standard form:
fx) =ax®+bx+caz0

Property Example: fix) = —x* — 2x + 2
a = 0: opens upward a=—1,b=-2,¢c=2
a = (; opens downward a < 0, so parabola opens downward.
i . - b j s YIT N = —.2 = —__(_:_21 = —
Axis of symmetry: x = s Axis of symmetry: x 5 50C1) 1
b A bY) by g 4y (42 _D(_1y LD —
Vertex: (-2, {22 f-2)=f—D = —1-1* —2-1) + 2=3
Vertex: (—1, 8)
ywintercept: ¢ y-intercept is 2, so (0, 2) is a point on the graph.
To graph f(x) = —x® — 2x + 2: s
1. Plotvertex. ;
2. Sketch axis of symmetry through vertex. 2
3. Plot yintercept. / * \
- - X
4. Use symmetry to plot (—2, 2). -5 4o 41 ° £ s
5. Sketch graph. 2
/ NI
f KRR

For each function, a) determine whether the graph opens upward or downward, b)
find the axis of symmetry, ¢) find the vertex, d)find the y-intercept.

1. fx)=x"—4x+3 2. g(x)=x"+2x+3
2 12
3.f(x) =x"—3x 4Af(x)=-2-x ~2x+4

Find the minimum or maximum value of each function.

1. X +2x+6 2. -2%%—8x + 10



F. Radicals

To simplify a-radical, we need to find the greatest parfect square factor of the number under the
radival sipn (fha radicand) sad then talre the square root of thaf mumber.

Ee1:4T2
NETR
6'\@—.
Ev.3: x‘%
Ji6V
41_@
PRACTICESETT
Simplify each radical.
1. 4121
5. 486
S. 3\@7‘

£ 3

OR

6. 2416

Ex. 2: 4"\@6
449410 -
4'3"\!{1—0

12410

\f48
iz
e "This is nof simplified
24 12%"’»»1_ completely becanse
2\5' ‘\llg 17 is divisible by 4
. (anofher perfect
7.7 »\!3 square)
4\5
3 \[1—7"5‘ 4 @@g
7. 64500
125
YT




G. Graphing Lines

I, Finding the Slope of the Line that Contains eack Pair of Points.

Given two potnts with coordinates (_rh yy ) mud (xz 2 ) the formula for the slope, nt, of

the line containing the points is m = Aty
Xy =Xy
Ex. (2,5)and (4, 1) Ex. (-3,2) and (2, 3)
1-5 -4 3-2 1
M=——=—=-2 = =—
4-2 2 2-(-3) 5
The slope 15 -2, The slope is %
b
PRACTICE SET 8
L. (-1, 4)and (1,-2) 2. (3.8) 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)



II. Using the Slope — Intercept Form of the Equation of a Line.
The slope-intercept form for the equation of a line with slope m and y~-intercept bis ¥ =mx+b.

Ex. y=3x-1
Slope: 3 y-infercept: -1

3

S

S

b

T

| ¥

Place a point on the y-axis at -1.
Slope is 3 or 3/1, so travel up 3 on
the y-axis and over 1 fo the right.

PRACTICE SET ¢
L p=2x4+5
Slope: y-mtercept:
v
N
1 L
i |

A
1

17

té

o

3
Ex p=——x+2
4

3 .
Slope: 2 y-intercept: 2
J!

‘K%t\ . ]

\\

<
4 Y \‘ér » b}
\\J
e

Y

Place a point on the y-axis at 2.

Slope is ~3/4 so travel down 3 on the
y-axis and over 4 io the right. Or travel
up 3 on the y-axis and over 4 to the left.

1
2, p=—x-3
2
Slope: y-intercept:
3
A
< By X
s




2
3, y=——x+4
5

Slope:
y-intereept:
37
A
< B x
3
5. y=-x+2
Slope:
y-intercepf:
14’
g i
A
& P X
Y

7

4, y= —3x
Slope:
y-intercept
¥
4 9
.
v
Y
6, y¥=x
Slope: -
y-infercept
¥
| A
A‘d i
n Y




Saﬁ%ﬁﬁzmg af Equations

T sobwe 5 system of equations, you can use either the snbstibidion methed e the
efiminafion method.

S T, ;e gy = s = . P
= ~M&6)+3 Subsiinge &or & inlo the sscond equstion and smplin
=—5 Simpdiy

:

(8: "g'}
Meihed 2 Use gliminadian.
~2{2x £y} =—2{3]

s a@ oy azred psin

—x =5 Lidd Iike tarmes on &alh fdas of the egussbon:.
x=5 Safvs for
y=—2{a)+ 32 Subsiie 6 for z intn the merond egustion and Smphy
=—f Simglif
& -3 Wirice the solution 25 wr cedened Fak

1.4 Z '
jr+rp=2 1::—}}*:—3

w
m

p—x=% 24 3y=1

Sr— =8 7r 1 B5p=14
Z re B 3 & =5

B +-_v ‘-—-D

- {-3:+z;v=31 10 Sy
T {z=D5r+6

i€
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radiczl Befiation s an equation that has a variable within a radical, such as a squate
root. To solve a square-root equation, square both sides and solve the resulting equation,

Solve the equation V¥ - 9 = L Check your answex,
Siusre hath sidss.

Simplify:
=10  Seleforx

Check V10— 9=V1=1¥

Solve each equation. Check your answer,

1 b 1=4 2 \x-1=5
3, V1-1=3 4, Jb-5x=12
5 \m =0 6. \m =2
7. V3-x=3 8. /60— 2r="8




Practice Set #13

1. What is the quadratric formula?

2. What is the vertex formula?

3. Solve for ki V =mr?h 4. Solve foru: uwr—d=1

5. Suppose you invest $12,000 in two funds paying 10.5% and 13% simple interest. Where the formula for
simple interest is [ = Prt (P = principal amount, T = rate, t = time in years). If the investemnt in the
first fund is for 12 years and the investment in the second fund is for 9 years, which investment has a
better return value?

6. The dollar value of a product in 2011 is $1430. The value of the product is expected to increase $83 per year
for the next five years. Write a linear equation that gives the dollar value V of the product in terms of year t.

7. During the first and second quarters of a year a business has sales of $150,000 and $1 85,000, respectively,
If the growth follows a linear pattern, what will the sales be during the fourth quarter?

8. If 3 pencils and 2 notepads cost $1.30 while 5 pencils and 1 notepad cost $1.00, what would be the cost of
each pencil and each notepad?

2.0



Introduction to Trig and the Unit Circle

sin@ =y ]
-cos{l) =¥

0,1) o

0,4

- (—W@jm) T

g 0 f. I_ i £

[ 4 A 2

0 A 45¢ GO° 304

sin(f)] O 1 £ S5 1
2 2 2
.. N i

cos(fl 1 - 4
2 2 2

fan(@)| O \{: 1 NG i
il

esc(@) U 2 N 7':. ]
D

a

ses(@ ) 1 7—; -\E 2 L
R

coi@)) ¥ B X 0

-l

Fill in The Unit Circle

Pasitive:

Negutive

Porative:
Negudoes

r
BN
> / L
// \,\ o ti // \\\
f, / Y
f - \
{ ]l
| ‘,
S S )
i ) e H
| - ]
i ]
s‘ i‘
\ : !
| . }
‘.\ . a ')?
- ™~ /

Tositive:
Nepitred




Right Triangle Trigonometry

A trigonometric ratio compares the lengths of two sices of a right triangle.
The values of the ratios depend upon one of the acute angles of the
triangle, denoted by 4.

=Jse SOHCAHTOA to remember the

Sine is Opposite over H;potenusé; - :
relationships between the sides of a right

Cosine is Adjacent over Hypotenuse, | -

Tangent is Opposite over Adjacent. £ triangle that correspond to the trigonometric
== SR ratios sine, cosine, and tangent.
sind = Opposite 4
~ Hypotenuse ~ ©
cosf = Adjacent  p . A\ .
H ypot?nuse ¢ Leg opposiie 8— ' *—g‘bep:;a;sm;eopm@
Opposite 4

tang = Adjacent b

b
thgafﬁa_@mme

Use the definitions of each ratio and the corresponding values from a given right triangle to
find the values of the trigonometric functions for 4.

ind — Opposite _ 14 _ 7 0

Hypotenuse 50 25 " \ﬁ\
0058 = Adjacent _48_ 2 ' T

Hypotenuse ~ 50 25

tand = Opposite _ 14 _ 7
Adjacent 48 24

P



Find the value of the sine, cosine, and tangent functions for 4.

i = Opposite
=~ Hypotenuse —

cosh = Adjacent 0050 =

" Hypotenuse T
Opposite _
Adjacent

ginf =

tand =

fanf =

2.3

3,




