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Algebraic Expressions Vocabulary

ALGEBRA TERM EXAMPLES
AND DEFINITION

A mathematical statement with variables, numbers,
addition, subtraction, muitiplication, division, parenthesis,
square roots, exponents...

Symbols or letters used to represent an unknown

items that are being added, subtracted, or divided

A term with the same variable raised to the same power

The number in front of a variable. It can be
or

The number up in the air next to a base. It tells you the
number of times you multiply something by itself.

What the exponent sits on. You cannot have a base
without an exponent. It is the part of the expression that
has been raised to a power.

A number that has no variable. It can be
or

ltems that are being multiplied together. These can be
numbers, variables, expressions in parentheses.




Operational Words

Addition (+) Multiplication (=) Exponents (x")
Subtraction (-) Division (+) Square-Root ()
Examples
A. The sum of a number and 10 B. The product of 9 and x squared

C. 9 less than g to the fourth power D. 8 +3x

Key Concepts

Expressions are made up of terms. A term is a number, & variable, or the product of a number
and variable(s). An addition or subtraction sign separates each term of an expression.

In the expression 4x* + 3x + 7, there are 3 terms: 4%, 3x, and 7.

The factors of each term are the numbers or expressions that when multiplied produce a
given product. In the example above, the factors of 4 are 4 and x*. The factors of 3x are

3 andx. ,

4 is also known as the coefficient of the term 4x% A coefficient is the number multiplied by a

variable in an algebraic expression. The coefficient of 3x is 3.

The term 4x* also has an exponent. Exponents indicate the number of times a factor is being
multiplied by itself. In this term, 2 is the exponent and indicates that x is multiplied by itself
2 times. '

Terms that do not contain a variable are called constants because the quantity does not
change. In this example, 7 is a constant.

A¢ + 3x +7
4x* 3x 7
4 and x* 3 and x
4 3
7




Examples

6x3—4xy + Tx2—12

3aZb—16abc + 8.5

Put the expression in
descending order.

ALREADY IN DESCENDING
ORDER

How many terms are
there?

Name the terms:

Name the factors:

Name the coefficient(s):

Name the constant(s):

You are buying 4 cokes a “d” dollars each. Tax is an additional $.58.

Write an expression for this situation.

How many terms are there?

Name the terms.

Name the factors.

Name the coefficients.

Name the constant.



Unit Conversions

VOCABULARY

Unit Conversion - the act of changing the unit of measure, for instance changing 24 inches to
2 feet.

Dimensional Analysis - a process of converting units by using the fact any number or
expression can be multiplied by 1 without changing its value.

Find the value of the following expressions.

1. 2 2. = 3. 2 4, Lt all equal... !
8 x 3y Feet _

What happens when we divide something by itself?

DNiamm / YWelght
:I'.ae:ngth
1 pound {b) = 16 ounces {0z} 1 cup {c} = B {luid ounces {fl vz}
1 foot (it) = 12 inch B
Dot (ity = 12 inches (in} 1 ton {T) = 2,000 pounds 1 pint {pt) = 2 cups

1 yard (yd) = 36 inches
yard (yd) ‘ quart (gt} = 2 pints
1 vyard = 3 feet
ya e T quart {gty = 4 cups
1 mile (mi) = 5,280 feet

1 gaiion (gal} = 4 gquaris
1 mile = 1,760 yards TR Re

1 minute {min} = 60 seconds (s)
1 hour {h} = 60 minwtes
1 day (d) = 24 hours .
e Standard

1 year {y) = 12 months (maj

1 aquare foot (f?) = 144 sguare inches (in%)

1 square yard {vd?} = & square feet

Syear=62 weeks &
1 acre — 43,560 square feet .
1 year = 365 days

1 square mide {mi%) = $40 acres
1 decade = 10 years

1 century {c} = 100 years

1 miltennium = 1,000 years




Sometimes, the information that we are given in a problem is in the wrong format/unit.

For instance, we may be given a measurement in feet but be asked to solve a problem about miles. In this
case, we need to convert the feet to miles before we can solve the problem.

Step 1: Write your path

Step 2: Write the proportion(s)/conversions that make your path (Use as many unit conversions as it
takes to get from one unit to the final. Sometimes it will be one; often it will be more.)

Step 3: Write your units first (no numbers)

Step 4: Match the numbers with the units

Step 5: Multiply the numbers on top and bottom, then SIMPLIFY

Example:

Convert 128 miles info inches. Same units are alwavys

Start: miles  End: inches Path: miles —> feet —> inches diagonal and CANCEL!

128 528 12 Inches l 2,110,020 inches
‘@k’\\ @;{\ = 8,110,080 inches
s s | B |

Ex 2) Convert 512 seconds to minutes.

Ex 3) Convert 4.8 pounds to ounces.

Ex 4) Convert 15 cups to quarts.

Ex 5) Convert 10.2 cups to quarts.

Ex 6) Convert 6.3 yards to inches.




Metric Unit Conversions

Conversions on the metric chart are all powers of
1 LARGE unit =

“n” is the number of prefixes to get from the smaller to the bigger unit.

smaller units

Example: 1kg= cg = cg
King Henry Died Unexpectedly Drinking Chocoiate Milk
Kilo Hecto Deca *Unit* Deci Centi Milli
10x10x10x| 10x10x 10 x M : " 10 x 10 x 10 x 10x10x10x
LARGER LARGER LARGER eter flength) | cpaaLLeR SMALLER SMALLER
than the unit | than the unit | than the unit Liter than the unit| than the unit than the unit
(liquid volume)
1 kilo = 1 hecto= 1 deca= 10 deci = 100 centi = 1,000 milli =
Gram
1,000 units 100 units 10 units 1 unit 1 unit 1 unit
{mass/weight)
1 unit
5 kilo 50 hecto 500 deca 5,000 units 50,000 deci 500,000 centi 5,000,000 milli

Example 1: Convert from 122 ¢l to ki

khdBdcm

Example 2: Convett from 45 g to mg
khdBdcm

Example 3: Convert from 4200 dm to hm
khdBdcm

Example 4: Convert from 4.32 dag to mg
khdBdcm

kL = cL
g= mg
hm = dm
___ dag= mg




VOCABULARY
Rate - a unit of measure that includes both an amount and a time frame. For instance, miles

per hour OR words per minute.

Advanced Unit Conversions
Sometimes it is necessary to go between different types of measurement (English to metric).
In these problems the unit conversion will be given to you.

Ex. 1 Convert 30 inches to meters. Use 1 inch = 2.54 cm.

Ex. 2 Convert 4 Ibs to grams. Use 1 oz = 28.35 grams.

Rates can be used as a conversion factor when doing unit conversions.
Example: 45 miles per hour.

Ex. 1 How far can a person drive in 200 minutes if they are driving 45 miles per hour?

Ex. 2 A student can read 22 pages per hour. How many minutes will it take for a student to
finish 240 pages of their summer reading?

Ex. 3 A student can type 38 words per minute. How many days wili it take for a student to
finish typing 50000 words for their Senior Project?




Adding and Subtracting Polynomial Expressions

VOCABULARY
Polynomial - An expression of algebraic terms, especially the sum of several terms that
contain different of the same (Ex:5x3-2x2 + 7)

For all addition and subtraction problems, we use CLT! .
( )

Examples of like terms

3x2, 12xy, 5v2, X2VX,

When combining like terms, we add or subtract !

Ex.1 Bx+7x%-3x+4 Ex.2 6x?2-4x-3x+2-6x2

Ex.3 (5x2+4x) + (3 - 7x) Ex.4 (4x3 —2x2+5)+ (3x* —8x% - 3)

When subtracting polynomials, we apply the subtraction to all parts of the polynomial behind
the subtraction sign. Then, we CLT! :
Ex. 1 (5x+7x?)-(3x +4) Ex. 2 (6x2 - 4x) - (-5x + 2 - 3x%)

Mixed practice!
A)  (3x% —4x +2)+ (2x — 5x% + 6) B) (2x®+5x—2)—(2x—3x%-2)

C) (—2x?+7x-12) - (20 —4x%) D) (8x®—4x)+ (3x2—-9x+7)




Multiplying Polynomial Expressions

VOCABULARY

Monomial - A polynomial expression with term. Example: 5x2%y
Binomial - A polynomial expression with terms. Example: 3x - 2y
Trinomial - A polynomial expression with terms. Example: 9x% + x— 1

When muitiplying monomials, multiply the ..
(Variable) - (Variable) changes the ‘ . Example: x=x =

Example: 5x3 - 7x =

Ex.2 -7x=11x= Ex.3 O9x=-4=

Ex.4 -6--12x= Ex.5 10xy»8xy=__

For all multiplication problems which include , We use
the

Example: 5x(2x — 3) =

Ex.2 -3x(10x +6)= Ex.4 7x(3x +-4)=

Ex.3 -6x(-2x-4)= Ex.5 5xy(dx-y)=

For multiplying a binomial by a binomial,

distribute . Then, !
Example: (2x + 3)(4x — 1)
Distributive Property Concrete Model

10



Problem

Distributive Property

Concrete Model

Ex.2 (3x +6)(2x + 5)

Ex.3 (x—8)4x+7)

Ex.4 (3¢-7)(2x-7)

Ex.5 (3x +4)3x—4)

Ex.6 (2x—6)

11




Area and Perimeter Applications

To find perimeter,

To find area,

Area of Rectangle: A = (base)(height)
Area of Triangle: A = (base)(height}

Find an expression for the perimeters of the figures

dx 3
5X° - 3X -
-1
10X + 2
- Rule for Perimeter = Rule for Perimeter =
If x = 3, perimeter = If x = 2, perimeter =
| Find an expression for the areas of the figures
1
. XX
Gue 1l 4x - 1
—
2x+5
Rule for Area = Rule for Area =
Ifx=1, area= if x=4, area =

12



Rational and Irrational Numbers

Number Classifications
{from most general to mast specific)

L. Real Numbers: a value that represents a quantity along a
number line.
A. Rational Numbers: Numbers that can be expressed
as a/b where a and b are integers.
Look like whole numbers, terminating decimals, or
repeating decimals.
1. Integers: positive and negative whole numbers and zero.
a. Whole Numbers: pasitive integers AND ZERO.
i. Natural Numbers: positive integers. Does not include zero.

B. Irrational Numbers: Numbers that CANNOT be expressed as a/b where a and b are integers.
Look like non-terminating, non-repeating decimals.

I. Imaginary Numbers: a value that cannot be represented along a number line. Created by taking an even-root of a
negative number like v—2. {An Algebra Il topic!)

Example Decimal Equivalence Rational or Irrational? Specific Type

1) 4.57

2) -5/3

3) V8

4) =9

5) 12

6) 12/5

I r

8) 581

9) -4/7

10) 2v24

11} 0

£

12) &

13
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Simplifying Radical Expressions

VOCABULARY N

N3~

Product property: Vab =
Example: V54 = =

Simplifying Radicals (Square-Roots):

Step 1: Factor the radicand into its prime factors by using a factor tree.

Step 2: Group same factors in groups of 2.

Step 3: For every group of 2 you have, you have a perfect square. Multiply your pairs back
together into one radical and the leftovers into a second radical.

Step 4: Simplify.

Ex. A V24 Ex. B V27
Ex. C V225 Ex. D Vx5
Ex. E \/108x5y* Ex. F 3xv18x*

14



Multiplying Radical Expressions
Muitiplying Radicals (Square-Roots):

Step 1: Factor radicands.
Step 2: Multiply coefficients and combine factors of radicands under one radical.

Step 3: Simplify radical like a single radical expression.

Ex. A VI8-24

Ex. B /32x3y-/72xy?

Ex. C 2xvV15x? - 3v20x3

How would you describe the product of a rational and a rational number?
How would you describe the product of a rational and an irrational number?
How would you describe the product of an irrational and an irrational number?

15




Adding and Subtracting Radical Expressions

For all addition and subtraction problems, we use CLT!

( )

Examples of like terms

3x2, 12xy, 52, x2Vx,

When combining like terms, we add or subtract

Ex.1 3vZ—-2V3+5V2 Ex.2 5vV6+3Ve6—7vVZ+9V2

When adding and subtracting radicals, simplify each radical before combining.

Ex. 1 7496 + 532 Ex.2 —/18-+/50++2

Ex.3 3v20+ 5v45 — 74/5

How would you describe the sum of a rational and a rational number?
How would you describe the sum of a rational and an irrational number?
How would you describe the sum of an irrational and an irrational number?

16



Adding and Subtracting Radical Expressions

For all addition and subtraction problems, we use CLT!

(

Examples of like terms

3x2, 12xy, | 52, x2yx,

When combining like terms, we add or subtract

Ex.1 3vZ-2V3+45v2 Ex.2 5vV6+3V6~7vZ+9V2

When adding and subtractihg radicals, simplify each radical before combining.

Ex.1 796 +5vV32 Ex.2 —/18 —v50++2

Ex.3 3v20+5v45—75

- How would you describe the sum of a rational and a rational number?
How would you describe the sum of a rational and an irrational number?
How would you describe the sum of an irrational and an irrational number?

16




Name: Date:

From Situation to Expression Task A

Wereite an algebraic expression that answers each of the following quesﬂons.

1.

If you have x dollars, how would you represent how much money someone has who has 4 more
doliars than you?

If you have to read p pages of history tonight, how would you represent someone who has to
read twice as much history as you? C ‘

There are s students in your class but 3 are absent today.
a. How many students are present?

b. Your teacher is giving 4 pieces of candy to every student who is present today. How
many pieces of candy does she need? '

Jenny has y yards of ribbon and wants to cuf streamers that are each 2 yards long. How many
streamers can Jenny cut?

Hosea is x years old. His sister Juanita is twice as old as Hosea.
a) How would you write an expression as to how old Juanita is now?

b) How old will Juanita be in 5 years?

Mrs. Adams is h inches tall. She is three times as tall as her son. How tall is her son?

Thomas bought one €D that cost $x and another that cost $7.
a) How much do the two CDs cost together?

b) How much change will Thomas get from a $20 bill?



CCGPS Coordinate Algebra Day 4 Unit 1 Relationships Among Quantities

' Name: Date:

Identifying Parts of Expressions Homework

. Identify each term, coefficient, constant, and factor in5x® +3x+12.

2. Write an expression with 4 terms, containing the coefficients 3, 6, and 9.

Translations

Translate each verbal expression to an algebraic expression.

7. Eight more 1‘hdn 3 times a number

8. The difference of 10 and a number

9. The quotient of 12 and a number

10. 15 less than twice a number

11. Three-fourths the square of a number

12. The product of 5 and the cube of a number increased by the difference of 6 and x

13. Half the sum of x and y decreased by one-third of y




Adding and Subtracting Polynomials

Simplify each expression,
I} (=) +{8a~ 25%)

3 {4x ~8)+(Sx + 3}

5 0p + 11 -{tip +13+ 16p*)

7} i85 +8)}-{6-T7p})

9 (10x -2} +{12+ y)- {x - ]

1 {-3m* + m) + (dn¥’ + 6m)

B3) (3 - %)+ 5 + (A + %2 - §)

15} Subtract t -3+ 7 from St - 0

Name

Date Period

2} (6a - 3a'+ (340 ~ 3a}

4) (267 +4a )~ (3¢ +8)

6) (8% ~2n }+{tn - 8n?)

B (7P + 7 - D al6r —372 5 10) 2+

19 +1~11a% - la+ 8at +2)—~{6a* -9}

125 (2 + D+ (- 2x + 1)

M) (5% -2x- 1}~ (3x* - 5x + 7)

16) Subtracty* -y from y? + 3y




Kuta Software - Infinite Algebra 1
+ Multiplying Polynomials
Find each product.

1) 6v(2v + 3)

3) 2x{-2x-3)

5) 2n+2)6n+1)

7 (x—-3)6x—2)

9) (6p +8)(5p—8)

~

1) (22 -1)8a-5)

Name

Date

Period

2) 7(-5v—8)

4) —-4{v +1)

6) (4n+1)2n + 6)

8) (8p—2)(6p +2)

10) (3m— 1)(8m+7)

12) (5n+6)(5n—5)




GSE Algebra | : Name

HW - Rational and Irrational Operations

For the numbers below, decide whether they are rational or irrational. Remember to simplify first.

a. 8.731
b. V8
1.2
c. 3
d. —/8
e. 1.6
f. 81
E 32+
h. vV5+3
i \/Ei.\/§+—§
i. -8 275
k. +12-4/25




Kuta Software - Infinite Algebra 1 Name

Period

Simplifying Radical Expressions | Date
Simplify.

1) V125n 2) V216v

3) V51287 4) 512m°

5) V216%* 6) ~100v°

7) V80p? 8) V45p?

9 V147m*n’ 10) V200m*s

11) ~N75x% 12) V64m’n?

13) V16u™? 14) V28x%°




15) ~/36x%y° ' 16) /384x*y*

17) 7+/96m® - 18) 63/724%

19) ~6~/150r | 20) 5/80a>

21) 241250 22) —824k°

23) —4192x 24y 21\8pigr
25) —4~/216x%y%7 26) —3/24a*b%c?
27) 316247 28) —2/48a°b*c?

29) 6N 75mp*q’ 30) 4+ 36x%y°7*




Name

Adding and Subtracting Radical Expressions Date Perfod___
Simplify.
1 3424 =347 1243 2 -3V -5 4242
3) -——‘\ﬁgw VE+2%§ 43 WSVGE*Q.‘VE;“E\?Z:&:
PN U e NV N v
5138 42427 + 343 6) 2412 + 3425 + 333
7 3354 - 3Vas 4 3VEs 8) 72 +4128 - 96 + 443
9 -243 + 3477 10} ~3v45 — 5 22402
1) -Vi8 -6 + 242 12 2Vs 43458

13) V5 + 35 v 255 4y 3v8 + 2497 4 33




Name : Score :

Teacher : Date :

Multiplying Radical Expressions

Simplify the Radical Expressions.

1) 3418 « 34176 6) 4799 - 7020
2) 348 + P8 7) -A18n « 112n
3) 48d -+ +f63d 8) -Aadp  -\32p
4) WJegg - 7+28g 9) Vasq - vaaq
5) 68 - 4112 10) -2+/48 -+ 6409

% 21 Math-Aids.Com q




GSE Algebra | Name

Multiplying Polynomials Application WS

1. Find the algebraic expression for the area of the figure.

X+5

2x—3

2. Using your answer from #1, if x = 4, what would the area of the figure be?

3. If x=4, what would the length of each side be? Using these side lengths, what is the area of the figure?

4. How does your answer to #3 compare to your answer from #2?

5.  Find the algebraic expression for the area of the figure.

3x+8

6. Using your answer from #5, if x = 7, what would the area of the figure be?

7. Find the algebraic expression for the perimeter of the figure.

8. Using your answer from #7, if x = 7, what would the perimeter of the figure be?




| Name Block
CBeview: krea & Perimeter with Badieals

A . _ LB
J27
Find the area: Find the area:
Find the perimeter: Find the perimeter:

Task (&) hrea & Perimeter with 2-adicals

. , Score: /50
Find the area and perimeter of each rectangle,
Area Perimeter
L. J12
427
2 Jé
J12

.
v




J8
: Area
242 |
erimeter
J12
V27




Name: . Date: Block:

Intro to Unit Conversions

For each of the following, convert to the new unit.,
Show all work using correct dimensional analysis to get full credit.

1. 18000 seconds = minutes 2. 43 hours= minutes

3. 16000 ounces = . pounds 4. 4.1tons= pounds

5. 850vyd= | feet 6. 1250yd = miles

7. 1l25years= minutes ' 8; 566,000 seconds = days

Use these set-ups to get started, then draw your own on the back to finish.

1.







Name Date Block

Chapter 2 - Unit Conversion Worksheet
Objective: - Identify equivalence statements and convert them into factor labels
- Solve the conversions using factor labels

When converting from one a unit to another it is useful to use conversion factors. Conversion factors are fractions that
equal 1 because the numerator (top) equals the denominator (bottom), but they use different units. In algebra you
learned that multiplying any quantity by 1 does not change the quantity’s value, so we can use conversion factors to
change the units of a measurement without changing the value of a measurement.

For instance, since 1 km = 1000 m, 1 min = 60 s, and 1 hr = 60 min, {equivalence statements) we can create the
conversion factors below: ‘

1000 m 60s 60 min 1km 1 min 1 hr

_1km _4 _1lmin _, _1hr _4 and 1000m_.q _60s _4 60 min_ _4

By using all 3 of these conversion factors you can convert 15 km/hr into m/s. Be careful to use the conversion factor

that cancels the units you are trying to convert out of. If you can cancel {reduce to 1) those units you did it correctly.
15km | 1000m | 1B | 1min 42 m/s

1hr | ke | 60min | 60s

Carry out the following conversions. If you have troubile, start by writing out the conversion factors you'll need.

1. 4.56 km into mm

2. 4.5 Ib into mg

3. 0.00045 Gmol into damaol

4, 1.00 year {non-leap year) into seconds.
5. 36 km into cm.

6. 55g into kg.




10.

11.

12,

13,

14

15.

16.

17.

22kginto mg

5 m/s into mifhr

60 LintomL

170 cm/min into m/s

The speed of fight (in a vacuum) is 3.0 x 10® m/s. Convert this speed into km/day and mi/hr.

S5keg=__ g
35cm=___ dam
25MHz=__ Hz
343mfs= ___ mi/hr
32ft/s’=__ m/fs?

1.013 x 10° N/m?= N/cm?




GSE A|gebra 1 Name
Unit Conversions HW

Solve each questions showing all of your work.

Convert 0.45 years into hours. Convert 50.6 grams (g) into kilograms (kg).

Convert 8.5 pints to liters. Use 1 L= 1.06 Qt. Apples sell for 43 cents a pound. How much do 3.2
pounds of apples cost in dollars?

Zion sends 27 texts per hour, If Zion texts 14 hours a day, how many weeks does it take for Zion to send 25,000 texts?

The new hybrid cars get 70 miles per gallon. How many miles can you drive on 8 quarts of gas?

Sarah can study 20 pages per night. Each page has three homework problems. If she studies for 3 nights,
how many homework problems will she do? )

I#




Unit Conversions Practice

There are 5280 feet in one mile

There are 0.034 ounces in one milliliter
There are 0.454 kg in one pound
There are 1.6 kilometers in one mile

Do the following one-step unit conversions:

1) Convert 120 Ibs to kilograms.

2) Convert 451 mL to ounces.

3) Convert 4 quarts to liters.

4) Convert 0.045 barrels to gallons.

Do the following multi-step unit conversions:

5) Convert 65 ounces to liters.

B6) Convert 12 liters to barrels.

© 2004 Cavalcade Publishing, All Rights Reserved

» There are 73 gailons in 2 barrels
e There are 1.05 quarts in one liter
¢ There are 4 quarts in one gallon

For chemistry help, visit www.chemfiesta.com




* Do the following word problems using dimensional analysis.

1. A child requires a 5 mi dose of medicine each day. How many days would a gallon of this
medicine last?

2. The moon is 384,403 km from the earth. Estimate how many quarters laid end to end it
would take to reach the moon if a quarter has a diameter of 2.3 cm.

3. A clerk can sort 375 sheets per hour. If there are 225 sheets in an inch, how long will it
take her to file 125 inches of loose sheets?

4. Recycling one metric ton of corrugated cardboard will save about 17 trees. A warehouse
recycled 14,327 kilograms of corrugated cardboard over the last year. How many trees
did this save? -

(1 metric ton = 1,000 kilograms)
A 14 C.244

B. 143 D. 2420

5. Twenty-four 750 fnilliliter bottles are shipping out of the warehouse. In total, how many
liters were shipped?

A.18 C.75
B. 24 D. 180
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