Foundations of Algebra

Name:

Unit 1: Relationships between Quantities & Expressions Date: Block:
Unit 1 Study Guide
What you need to Things to remember Examples
know & be able to
do
1. Identifying e |dentify Parts of an a. ldentify the: b. Identify the:
Parts of expression 32x* —8x+4y -9 24> —x—7
Algebraic . 2 _ j -4 | Terms: Al = _x =7
Expressions Variable Terms: 33X ) g x )-)- 4 | R I 1
Constant _ 7
Term Variables: X j Constants:
Coefficient . —
Factors Constants: — q Coefficients: 9\ LJ[ ) \
Factors of 1stterm: 4 *§ * X+ K Factors of 20 term: —~ | = X
R | \g XX
2. Classifying “First Name” | “Last Name” | Write in standard form & classify: Write in standard form & classify:
Polynomials - degree - number of a. (B+ 72l C. 22— 2x+5=x2
terms 7xF- X “w*-axts
#: constant 1: monomial X = K . ol X ] . .
x: linear 2: binomial C‘/M&dVO\ ¢ binomin 0‘/‘/\0\9[/4%’(\(. ’IY\'\\')Nlbl
x2 quadratic i:rlﬂomlol o 03 | 2X3 X2@+ ]
x3: cubic : . ) 2
polynomial OOV\STOW\_'- ax '{“X?-“ 7>§ + |
Cubic pbly nowial
3. Adding & o Getrid of parentheses first a. Simplify: b. Find the sum: ¥
Subfracting « For subtraction, change (3x2 — 4x + 8) + (2x - 7x2 = 5) (7y?+2y =3) + (2 4y + 5y?)
Polynomials

the sign of everything in
the parentheses after the
subfracting sign

e Then combine like terms

3tz bay-ns

—Uyxax +3

Classification:

q/vtod/Vod\' ¢ Nfnomiol

Classification:

c. What is the result of:d,\w ijs

(3x2 - 3x - 5)=—(2x2+ x -6

Classification:

o nadye S¢ Minomial

d. Simplify:

oh

bLx*-3%~10

Classification:

QM

AN o mind

.WS
— 3

M\%(_ S|
(4x2+ 2x = 7) = (-2x2+ 5x + 3

e. Determine the values of m & n.

f. Determine the values of m & n.

2x2 + 3x - 8) + 2—nx + 4)= 5x2 - 8x -4 1_2_6X+3H42
@ﬂ-g Znx4u 5K 28x- 4 (W\X -bxt>
m=3 n= W=

Nx —4) = -2x2 +7
NKtY <QX/=3RK
n=-3
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4. Multiplying
Polynomials

e Set up "Area Model”

e Combine like tferms

a. Find the product: (x + 5)(x — 2)
X 45
X [ XE 5%
-2 =10

XlJrSX-QXfIO

[x* +3%-10]

b. Simplify: (x — 5)2
(%-5) (%5
X -5
XEA5%
SR NS

X
-5 |7

K- 10X + 35

c. Whatis the product of (2x-4) and
(3x + 3)

(ax-4) (S)H—'S\)
QX —

3xa?Eﬁi

+3 ({0
((DXQ*C,Y\—ll&

d. Simplify: (x =3) (x + 3)
X =3
2

Y Yo7
+3 6324
Y22 3% — 9

=

5. Applications
of Polynomials

Perimeter

Fillin the missing
sides

Add all sides on the
exterior of the figure

Use the area formula
for the respective
figure

Rectangle =

Triangle = bz—h
Use “Area Model” to
multiply if necessary

a. Find the perimeter and area of
the following figure:

2x—~4

x+6

x+(o‘

Ax- 4

x—*i> ?

Ax-d
X+ >t
Y+ b

Perimeter =

Area = (ﬂX 1—‘-‘
(ax-4) (x+6)
ax
ERED

tefrrl<ay
AxT 4% -24

b. Find the area of the shaded
region.

o 4 4 2

x=1

[
I
-—
|
=
+
[

__ Swaller

sz%e/r ool

1—;{“ \

(1ox 21l d) —
by ikt = X Fpax-!

15X 1R D

(‘\'xi—a) (axr2) — (’“3 (x-) o

c.In 2014, the number of apples
harvested at a local farm was
represented by the

expression 8x% + 2x +3.1n 2015,

the number of apples harvested
was represented by the

expression 6x2 + 5x + 4. Write a g \d
polynomial that represents the total
number of apples harvested in~
2014 and 2015, in terms of x.

(‘%‘x s axt D) (b X )
8¢ o3k

I?* bXx
7w

d. The measure of the perimeter of
a friangle is 41x + 33. It is known
that two of the sides of the friangle
have measures of 18x + 12 and
10x + 9. Find the length of the third
side. (Draw a diagram)

A [8x T2
ez ddxtS!

é\x%%*@“*%h

4ix+33 ~3aIK-3)

2 lox £1

Sy
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6. Simplifying Radicals a. 36 — b b. —360 bV

If the problem contains a perfect square: g— | bo
e Find the square root /-3 S % 'S 9\ 30
e The square root would be an infeger _5 - (‘5 3

If the problem contains a number that is not a | — (0 ! |5 l a g

perfect square: S\ R
e Use the product of two square roots (g lO

e One of these roots should be a perfect
square

e Find the square root of the perfect
square, leave the otherroot as is.

If the problem contains an even exponent:
e Divide the exponent by 2

If the problem contains an odd exponent:
e Break the problem up into 2 powers
e One should have the highest even
exponent
o The other exponent should be 1
The sum of both exponents should be
the original exponent

c. V54a'b™

34 dot B0 2
Ao’k

2 (5
3G d b

_bt

| (3%
F

ap

d. 3x4/16x°y?
3x b I%° \(jd

3t T
3.4 e x Xy

\\aﬁ %

7. Multiplying .
Radicals

Remember your

rules of exponents

e  Multiply outside
numbers/variables
together

e Mulliply inside
numbers/variables
together

e Simplify

a) 5V6+24/6
10 4306

10 + b

ko]

b) —2+/3x+4+/3x
-3 A%
PR

33 %

-]

o) 2 2x*

4y

4 {xedx
EErd

d) 3v18a%b«4+/3ab°
PRETTSH
1 (54 (o2 {bY |

e b
g @ lela: b
.3(G-a ok

8. Adding & e Simplify ALL radicals
Subtracting first!
Radicals e Then add/subtract

like radicals.

b. 46 -3\24
+{6-3 (L
4 [G-3adb
4 (L —Li®

alt)
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c. 3420 + 260 —-645

b (5 +45B-6{

5]

35 +a x5 -6d5
33{5 +2.25 -Lb

d. 542(3110 - 25) _
503 (o) -5 (205)
530~ (010
15{F {5 -1 {10
)5+ 10410
(3043 — 10§10

e. J12w + /27w

Nlw + Ja7{w
G e+ &G w

a 3w T332

|5(3w

f 4\/5(3\/5—2 5x“)

Qe — % Jiox®

Q-2 % ~ 3 m\(‘{‘*ﬁ
Ay~ § Lo

9. Rational and
Irrational
Numbers

GlBra) <«
Va+ a3
3+

Classify the following as: rational or
irational.

g. Explain the whether the
outcome is rational or irrational

=3 R A (Por feat Syovet)
T =
b.V7 %’\\OV\%\
C'gt\‘@: 5 g h. outcome of
d.@+ V4 T 24/2(5+/2) m
oAy L Avs + A
0 (& x .4 Tvabo

i. Which sum is rational?

o 2.1

Jo+625 =3+ b.35
— .35

e 12

j- Which product is irrational?

—~ V66 =J3b — b

AT \49-+/25
V232 =4 =3

<FT

Viz-V2

B
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10. Metric Conversions

Krg Henry Dieq Unepectedyy | Drnkng Chocoiate mk
kK h | d U d | ¢ | m
UNT
kilo hecto deka GRAM deci centi mill
METER
LITER

When moving the decimal to the left, you are
dividing by a power of 10.

When moving the decimal to the right, you are
multiplying by a power of 10.

When comparing two quantities, make sure they
are in the same unit before comparing (you
might have to convert one of them fo the other
unif first).

Convert the following:

a.12.54km = ‘,,Q'SL",ODO cm

254000,
b.457mL= .00%5 7T
00
NNV

c.0.55 dkg =

0.5,

hL

55

dg

Compare the following: (<, >,or =)
(Convert to the same units firstl)

72.25m
72A5¢WN

e.7225cm —

f.34g = 034hg

3‘&\3

g. Arecipe for shortbread cookies
calls for 5 grams of butter to make
12 cookies. How many deci-grams
will there be in 60 cookies?

h. Arectangle has a length of 18
meters and a width of 500
centimeters. What is the
perimeter, in centimeters, of the
rectangle?

11. Unit Conversions (1 & 2 Step)

what you want
what you have

Conversion Factor:

Remember this activity:

m, © ,_©
= ?

If you are going from Metric to Customary or
vice versa, the conversion factor will be given to
you.

- ®

a. Convert 7 miles to feet.

Tond sagoft _ 309604
L !

:EL, ;%o F‘rl

IMT:S'QXO('\*

b. Convert 5 years into days.

r By ,3@50\%:]‘@5
Vo Ld

llokw -
\ |.6lkwx .Gt

c. How many miles will a person run
during a 10 kilometer race?
(T mi=1.6km)

i _ 1O mi

= .32l l

d. How many gallons are in 600

quartse | 30«[ = K 08/“'

b00sf | _lgal

- 4qf

oo
L-.‘

<l 4]



WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661

WRC18661


M= = wn = £1

12. Multi-Step Dimensional Analysis

Make sure you write every single conversion
factor!

Think about where you are starting and where
you want to go. Create a plan that includes the
necessary conversion factors.

Example: A bucket has 4.65 L of water. How
many gallons of water is that (1.06 gt =1 L).

Given: 465L Needed: gallons

Plan: L qgt —— gallon

Equalities: 1.06 qt=11L; 1 gal=4qt

Set Up Problem:

4654 x x 1.064f x 1gal = 1.23gal
1. 4t

b. Sarah ran a 10 meter race.
How many feet is thate (1 in=2.54

cm)
|0M 100, 1w,
e aaw

\,DDO £t
3048

a. Convert 12 pints to gallons.

pt —ﬁa‘j =—730d
SRE s

|29n
3

=[5

\ £
Tk

_[zasi

.—r

d. John lives 4.1 miles from work
(Use 1 mi = 1609 meters).

Kevin lives 2.5 kilometers from
work.

Bill lives 1800 meters from work.
Jess lives 290,000 centimeters from
work.

Put them in order from who lives
closest to the work to who lives the
farthest from work. Show your
work.

c. A bowl of cereal weighs 60 oz.
How heavy is it in kg2 (1 oz = 28.3 g)

01—53 ——?\45

boes , 2835

l

1698 kg

(00D

\23

\DOOﬁ’
~[1,bA8 kg

13. Rate Conversions

Sometimes it is helpful to convert either the
numerator or denominator first and then convert
the other. If you do too much at once, your
problem getfs messy.

Example: Convert 66 feet per second to miles

per hour.
— A5 piles
=45 A@ur

66 et Elser 60Pma  lmile

1sec  Immin lhour 5280 feet

S 1 ey

a. Convert 65 mph to feet per minute.

bSwav | S0%0FH 1k
% | et (HO tin

L0 mwn
b. Convert 32 feet/seconds to meters/min (1 inch = 2.54 cm).

i f+

| wmi=580¢

| lhy = Lol

3T 1A aqu lm |, bO=T
\sef  1HF 100em (o

53541 . m_
I00 pin

c. The average American student is in class 330 minutes/day. How many
hours per school week is this (use 1 school week = 5 days)?

830min L he | Sdags . 1650 v
| dos LOAT | ool wk Lo sih wk

~127. 5 honrs | s¢Wol
I ok

=(585.21b ™ [win

}'\r;)Wl;V\_

AR ]

V\'m
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