Name: Date:
Topic: Class:
Main Ideas/Questions | Notes/Examples
VARIABLE A symbol, usually @ leter used o
reore sent a Y\(/Mmb(’r or a,uam;hw
Algebrraic A expression  tHhat g ntzins  num hea
EXPRESSION 1ol r afions .
Example(s): 2-)( 5 0 - { Ol h _}11(. 3\’
To evuluafe an expression means to substiiuie the
given replacement values for each variable, then simplify
EVALUAT'NG to find the numerical value of the expression.
EXpFQS@iOH@ Directions: Evaluate each expressionifa=9, b=15, and c = 28.
1. a-3 2, 8b 3.c~-a
1-3 =[] 8(s) =[HD] | 28-9 {19
4. c+4 5. & 6. b+c
2% =- 2 _ -
y 9% =[s1] s+28 =[33

Directions: Evaluate each expression using the variable replacements.

7. 2x° (fx=3) |8.3v+17 (ifv=29)
2(3)3 | 3(D¥17]

2(271) =[54] 27+ =[4dq]
9. s2-18 (ifs=5) | 10. 5g+r (ifg=9andr=4)
52 -18 5(613 +4

25-12 =[7] 45+4 =49
1. 4a-7b (fa=11and b=2) | 12. 35—mn (fm=4andn=6)
H() -1(2) 35-4 ()

uYy -1y =[30] 35-24
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13.3-1 (fc=21andd=3) |14 Af+g)  (ff=1andg=¢)

AR 2( l—r(f‘\

3

2(1+30)
T1-1 =k _
2(37) =[14]
15. X’ +)° (fx=4andy=7) |16. 24-m+n  (f m=20and n= 4)

43 4772 24 - 20+
by + 19 =\13] 24 -5 =[lol]

5 .3 3 .
17.T—§x ‘ (lfx=—4-) 18.y+-§ (lfy:-l—é-J
5 (:% 1 4+32
=2\ 4 10 g
|.‘

S /1 -5 28 + 15 - M3
) i o Tup T HD

= l%

4 . 5 7 1 L2
19.;-2—”1 (lfm=z) 20 ga—z (lfa=§)
4.5 3 §'.> 4
A9 o . qg(a Y
Y . Ne? _% ,

7 -
& 5 | 1
2.2 -4 |41
12 12 12 3

APPLICATION

21. The football team sold pies and cakes at a bake sale. The expression
7p + 12c represents the total amount of money they raised where p is
the number of pies sold and ¢ is the number of cakes sold. If they sold
32 pies and 15 cakes, how much money did they raise?

132) + 12015)

224 + 1¥D

= L}D'—{

&:ﬁ 4oH
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WHAT DID THE FOOTBALL COACH YELL AT THE VENDING MACHINE?

Directions: Evaluate each expression given the variable replacements. Show all work on a separate sheet
of paper. After completing each set, find matching answers. One will have a letter and the other a

number. Write the letter in the matching numbered box at the bottom of the page.

A. 5¢-9b
a-2b+2c
v ————
3
C. *-13a-1
Y. ab-c+]

R. 15s-5p
3
T ==
r 4p
RN
A —p| +19
(4")
2_p+r
Q 2
R. 2lg+7s
. p*-7p+3

35
g
27

.
Y2

)

16.

14.

S.

4c=2a+19 Sl

2b* +5 31
710-5%) _HZ
c+3a-21 2

q(r+s-2) .
P =2 +19 35
N
(r—4s-1)° 271
rs—p?-14 42
bpq+2 R

+

ANSWER:

A

L2 | B | M6 || 7 | I8 l

R |T|E|IR|B|A|C|K|!
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Name:

Unit 4: Expressions & Properties

Date: Per: Homework 1: Evaluating Expressions
Directions: Evaluate each expressionifw=2,x=7,y=24, andz = 5.
1. 7w 2. x+16 3. y+3
2) = {14 1+l ={23 24 +2 :E’
4. 2 +w s, y=-2z 8. 16w+3z
5242 208y _ 240 lbé;}++‘265)
25 +2 =27 K
| - 14
2 -l
7. x*+2y 8. 8(3+w?) 9. y-Sw+7x
724 2(24) $(3427%) 24-5(2) +7(7)
~1b + 49
9 +4g = 24
2 al| | e(3+H) — Mg =53]
8(1) =|5b '
10. %ws 11. %y+10 12. 20-%(x+2)
L 2y 2 (24)+1o 20-3 f";@)
| 20-= (A
(22 :’wl g+ =|2% 3
7 (22) | 2] 20-3 = [17]
8., — . _ 5 1
13. —9—k -2k (if k= 6) 142:(2_;—-+b+ N (lfa—]—2-cndb—§)
& (0% - 2(6) 12) " %
54+t - 2043 123
%(3&) - 12 w < 29 24 T |24
32-12 =120

15. Grant bought strawberries and bananas from the grocery store to make smoothies. The total
amount he spent can be represented by the expression 1.8s + 0.65b, where s is the number of
pounds of strawberries and b is the number of pounds of bananas. If Grant bought 2.7 pounds
of strawberries and 1.4 pounds of bananas, how much did he spend?

1.2( 2.7) +0.050)-4)

H8b t041)
= 5,771

Hfm‘) /
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Name: Date:
Topic: Class:
Main Ideas/Questions | Notes/Examples
Evaluate each expression.
1. 17 +(-5) 2. -11+4 3. -1+(-3)
WARM-UP: 2 . _y
drlegd, Opdolisres
4. -2-7 5.12—(-1) 6. -2-(-8)
._q |13 v
7. 4.3 8. -5(-9) 9.7-(-8)
-2 45 -5
10. -21+(-7) -16 30
11. - 12. =
3 -8 -5
Evaluate each expressionifa=12, b = -5, and ¢ = -18.
EVALUATING | ..
AUy =[iog -18-(5) =[]
EXPRESSIONS [1os] =
WL di-Legher
15. a+4b 16. S 4+b
12 +4(-5) i . -0
12 -20 = |-% -9
2+(-5) =|-3
17. a-2b+c 18. -8 +5°
12 - 2(-5) + (-)18’) -8 + (-5)%
12 4+ 10 + (-I8 -
| -x+ 258 =|17
22 +(-18) =[] j
19. =4 _. 20. -13+(b—-a)
3 ~13+(-5-12)
“4(12) o) = —lb+I8
'*g"‘"(.lg) _ —l?>+(_“|7> :‘—30;

2
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Evaluate each expression using the given variable replacements.

21. -9x+4y (ifx=-2andy=2) 2 2., ifp = - -
‘Q(-l) + ¥ (2) . 5q (if p=-36 and g = -9)
18 + 3 =2 +5(-)
=2l 4 +(-45) =|-4|
23. k?-k+1 (ifk=-4) |24. -1-2a+b (ifa=-7and b=2)
(-4)% - (-4 +1 “l=2(-)t2
o +4 +) AR
= 2_] = @
25 (-2+r)+7r (ifr=—2) 26. —7x-3y (ifx=3and y = -4)

_ _ 2 4 _ x+y
(-24-20% + 90D | 415y 364)
F4) Z 4 (-14) 3 401
1o -14 -2 412 -9 _
:@ 3""‘ T —'
27. 222 (fm=18) |28 £=4  (fo=11andd=-2
1g -(-2) _ F2)3- (1) (-2)
-4 3
20 - —r - -¥ 422
£ 5 -b A B | S TN
._‘-‘ 2 3 _L'B

1)

APPLICATION

—16(3)*+195
-1, () +195

-144 + a5 = s

29. Avery dropped a coin off the top of a tall building towards the
ground. The height of the coin, in feet, each second after she
dropped it can be represented by the expression -16¢£2 + 195, Find the
height of the coin 3 seconds after it was dropped.

51 Ffr:—ﬂ
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Name: Unit 4: Expressions & Properties
Date: Per: Homework 2: Evaluating Expressions (with Integers)
Directions: Evaluate each expressionif p=-3,¢g=-8,r=7, and s = -2.
1. 4 - 2. -9r 3. p-q
s =z =4 ~q(71) =S~(03[ ~3-(-%) =
4, —Js—r 5. -19+ ps 6. -3r+2q
-1(-2) -1 =19 + ~3(-2) -3 +2(-8)
-1 =] 19+ = ~21+ (-1) =[37
7. -8(qg-s _ — 7 2
38 -t2) “T T E e
-3 (-b) = [3] 5% o -4 = [-5s]

Directions: Evaluate each expression for the given

replacement values.

10. 7a-3b (ifa=-2and b=46) | 11. mn-n? (if m=-5and n=-4)
1(-2) - 3(C0) (-5)(-4) =(-4)*
-4 - 18 20 - b
=[]
12. 4y —(x +xy) (ifx=7andy=-2) [13. —5p°—p ifp=-2)
4(-2) = (1 4+ 1¢-2) -5(-2)2 - (-2)
-8~ (1-14) -5(~-8) +2
_8_(__0 - E Ho +2 = \H2
14, 4cj39d (ifc=-3and d=-1) 15'((:]"j)2j‘57;’>2 +_l(:-5) (if a =-5)
HEBHAED - 2129 _ 20| (2]45)2 - 35
3 = -3 Hz - 35
=[] lb-35 = [19]

16. A submarine located 75 feet below the surface of the water begins to descend further at a
rate of 8 feet per minute. The expression -75 — 8m represents the depth of the submarine after
ine after 5 minutes.

each minute, m. Find the depth of the submar|

-15 -¥(5)

~15 -HO =(-115 feet

© Gina Wilson (All Things Algebra®, LLC), 2019



Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

There are many ways to franslate an expression into words.
The examples below give two different ways to write each expression.

TR A NSL A'n N G OPERATION EXPRESSION WORDS |
) ¢ “the sum of a number and 5"
EXpressions ADDITION n+5 © w5 e han & romber”
e "anumber minus 11"
SUBTRACTION n=1 o “11 subiracted from a number”
o “-8times a number”
MULTIPLICATION —8n ¢ “the product of a number and -8"
n e "anumber divided by 3"
DIVISION 3 « “the quotient of a number and 3"
ADDITION = | + ~ SUBTRACTION —
KEY WORDS | - =« Sran P \ ‘;h =
8 Phrases - 0L » JESS Than
. increased by . _deCreased by
. _total . _Subtacted Ko
. _PUS « _MNUS
MULTIPLICATION | DIVISION | /

. ngl.utcﬁ—
. _Twice

. _himes

. b [
._of

. _per

]

. __divided loj
. olfu,o‘l‘:Cm:l-
. _half[+hivd

Ed

. _Separadte.

> A

“TURN-AROUND”
Phrages

Watch out for subtraction! The phrases below indicate a reversal in the order:

less  Hwan

Pewer +han

and S%M’l’tﬁ‘ ‘RKDYY\

® Gina Wilson (All Things Algebra®, LLC), 2019




Translate each expression.

WRITING 1 “twelve incre:vls:l:; ber" e
EXPRESSIONS |- ronm lZ+n
2, “the quotient of a number and negative seven” _.—q—-
3. “a number decreased by four" N — l—-]
4, “the product of a number and nine” O‘ N
S, “three less than a number” n-3
8. “four-ffths of a number” +n
7. “the sum of a number and negative six" N + ()
8. “forty-two subtracted from a number” n - Li 2
9. “twice a number"” N
10. | “the difference of a number and negative seventeen” n-(- l"l)
n. *one more than a number squared” n 2 + ]
12, “two fewer than three times a number” An -n.
Wirite each expression in TWO ways.
GOING 5 ez L the Sum of & number ound 12
BACKWARDS ®) O number increased by 13
(Wrilihg Words) . Q) O less than o number
®) the cifference of a numberan
5 10, o the omduct of 10 and 0 numb
® b times a humloer
16 oy L Wiore tHhan Negatve tWo tHimes ar
®) Negafve 4wo Hmes o number inureaged b
g w [0 qustent of a nwmber and -4
" 190 number divided by negafive fur
8 2_p LK Subtmcted fom 26

P) The dufference of ZL and A ngynloer

© Gina Wilson (All Things Algebra®, LLC), 2019
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Name:

Date: Per:

Unit 4: Expressions & Properties

Homework 3: Translating Expressions

Directions: Translate each expression.

1. “the quotient of a number and negative 3" 2. "a number subtracted from 16"
£ lb—-N
3. “seven increased by a number” 4. “five times a number"
74N 5n
5. “"negative ten less than a number” 6. "twenty split evenly into n groups”
N —(-1D) 20
7. “negative fourteen more than a number” 8. “a number minus six"
N+ -14) n-lb
9. “a number divided by 8" 10. “two-thirds of a number"
n Zn
2 )
11. “the difference of 40 and a number” 12. “the product of five and a number"
40 - N 5N
13. "a number decreased by 15" 14. “the sum of 17 and twice a number”
h-lS 7 + 2N
15. "negative nine plus a number squared” 16. “a number cubed”
Directions: Give two different ways to write each expression in words.
7 ey 9 the odad of a number and 7
b) 0. numbcer _inweased by 7
18, mec1zy | Negative 12 Subtvacted fom o numbe~
B)YThe diffrence of o number and heqafive 12,
9. o D AHmes @ numper
) The product of a number ond 9
— 9 -0 split egually intn X -Qupugs
X -
b) The auostent of -0 ond o pnumber
ot 19— [ ANwmloer fewer Han 19
) |0 decveased by o number
22 14 9 On - Purth of a number
4 1
D the onduct of V4 and o numler
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Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

WRITING &
EVALUATING

Elptgpeng

Directions: Translate each verbal description into an algebraic expression, then

evolucie for the given varlc:ble(s)

. TRANSLATE m : - EVALUATET
1 “’rhe sumof 16 and x" (when x= 12)
b T X b +12 =|2¢
2. “the quotient of negative 48 and »" | (whenn=-8} _
N -9 - @
3. “seven subfracted from " (whenk=18)
k- 1g -1 = ll}
4. “four more than one-third a” (whena=15)

o +4

3 08) 44 = 5@‘*

5. “the difference of twice r and five"

(when r=23)

— 2(23)-5
Zr -5 =4p-5 =|4]
4. “the product of negative fourand | (whenx=9andy=4)
x, increased by y" | (cl ) + 4_‘
“HY + = 3+4 =32
7. “vsquared less than 42" (whenv=5)
2 2-5% = 42-25
H2 -V H %

REAL WORLD
Eamplg

8, Jack weighs 13 more pounds than his brother Andy.

a) If arepresents Andy's weight, write an Q)

expression to represent Jack's weight. O+ 13
b) Find Jack's weight if Andy weighs b)

78 pounds. 18 +13

-[GL1E]

9. Ebony is'selling wreaths for a holiday fundraiser for$9 each. =<'~ "’

a) Write an expression to represent the total | a)
amount she will raise if she sells w wreaths.

Qw

b) Find the total amount Ebony will raise if

she sells 28 wreaths.

) 0(28)

=‘ 252

® Gina Wilson (Al Things Algebra®, LLC), 2019




10. There are four students absent from:Mrs. Malla's homeroom. = -

a) Write an expression to represent the
number of students present if there are
s students on Mrs. Malla's homeroom
roster.

)

S -4

b) How many students are present if there
are 23 students on Mrs. Malla’s
homeroom roster?

? 234

19 s'mdf/t’ugl

_.__1

13. Carlran 8 miles last Saturday as part of his marathon training plan.

a) Write an expression to represent the a) m
average number of minutes that it took -
Carl to run each mile if he completed the ¥
run in m minutes.

b) Find his average number of minutes per b) 72 ] R
mile if he completed the run in 72 — =9 mi n!
minutes. g !

"12. Two:thirds of the six-graders are going-on an upcoming field trip.

a) Write an expression to represent the
number of sixth graders attending the
field trip there there are n students in sixth
grade.

a)z

—_—

3

b) If there are 291 sixth grade students, how
many are going on the field trip?

b)
= (2a1)

194 Shudends

“13. The sequel to a movie is 16 minutes longer than the first movie. -

a) Write an expression to represent the a)

number of minutes in the first movie if the M-

sequel is m minutes long.
b) Find the length of the first movie if the b)

sequel is 112 minutes long. HW2-1l

=19 min

14." A group of five friends went-out to.dinner and evenly split the bill.
a) Write an expression for the amount each a) d

person paid if d represents the dinner bill. "‘___)T'
b) If the bill came to $78.10, how much did b)

each person pay? 12.10

5

-#15.62

]
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Name:

Unit 4: Expressions & Properties

Al

Date: Per: Homework 4: Writing & Evaluating Expressions
Directions: Translate into an algebraic expression, then evaluate for the given variable(s).
WORDS EXPRESSION EVALUATE
1. "seven subtracted from p" (when p = 22)
- 22-1 =[5
2. “the product of negative three and x" (when x = -8)
53X -3(-8) =[24]
3. "one decreased by twice k" (when k=7)
-2k |-2() = 1= =3
4. “the quotient of fifty-four and m" Ei (when ;2 T_} -6)
m =[]
5. “the sum of fourteen and r squared” (when r =-3)
4+ 4+ (-3)* = 14 +9 2]
é. 'b subtracted five-sixths a" 5 ok (vgvhen a=12and b=2)
© =2 -2 = 10-2 =|3]

7a. The toll to cross a bridge costs d dollars.
If 95 vehicles crossed the bridge in one hour,
write an expression to represent the amount
of money collected.

95d

7b. If the bridge toll is $3, how much money was
collected?

9s5(3) -—-‘ szgs‘j'

8a. Mitch and Zach went on a hike. Zach hiked
[ feet fewer than Mitch hiked. If Mitch hiked
3,000 feet, write an expression for how far
Zach hiked.

3000 - ¥

8b. If Zach hiked 280 feet fewer than Mitch, how
far did Zach hike?

B000 - 280

=]2120 feet]

9a. The running back on a football team has
ran for 572 yards so far this season. If he runs
y yards in the next game, write an
expression for his new season total.

572 +Y

9b. If he runs 85 yards in his next game, find his
new season total.

512 + 85
=57 yd |

10a. A snowstorm brought 32 inches of snow
over the course of A hours. Write an
expression to represent the average hourly
snowfall.

3z
n

10b. If it snowed 32 inches in 10 hours, find the
average hourly snowfall.

® Gina Wilson (All Things Algebra®, LLC), 2019




Name: Math 6
Date: Per: Unit 4: Algebraic Expressions & Properties

Quiz 4-1: Evaluating & Translating Expressions

Evaluate each expression given the variable replacements.

1. Sx-12 (ifx=9) 2. b+a+4  (fa=8andb =20) . 33
5(a) -12 20+ 8+ 4 . 22
H5-12 20+2
s 5
4 23
3
3. mni] (fm=6andn=25) 4. pg+(11-p?) (fp=3andg=7) 5.9
+ i, 3 3
5% _ s 3(M+ (11-3%) 6 13
(0"' "é—' 21 ‘\‘(l'”GI) 7 H
2
21+ .z
5 .4 2 s e _
5.s+zr (lfr=]—5-0nds=§) . 7x-xy+y°> (fx=9andy=-2)
_z_+_sl(¢> 7)) -9(-2) + (-3
S b is b3 +18 + (-8)
2 2z _
b =
a "3
7. 2a%+3b (fa=-4andb=-7) 8, T_B"E (ifj=9 and k = -3)
7o
-4)*+ 3 (-1
2(-4)*+ 3 (-1 S
2(1) 4 (-2)) A e
q-(-3) 2
32 -2|

Translate the words into an algebraic expression.

0. 194—N

10. “the product of a number and negative five” 10. —Snh

9. "the difference of fourteen and a number”

© Gina Wilson (All Things Algebra®, LLC), 2019




11. “the quotient of a number and nine"

12. “twenty-seven more than a number squared”
13. “three-fourths of a number"

14. “twenty subtracted from a number”

18. “"the sum of twice a number and eleven”

148. "“one less than three times a number”

17. Mr. Livingston drove 375 miles using g gallons of gas. Write an
expression to find the number of miles he drove on average
per gallon of gas.

18. Colin's bank account balance is d dollars. If he deposits a

check for $50, write an expression to represent his new balance.

19. Jarrod pays $0.12 per text message as part of his cell phone
plan.

a) If he sent m messages last month, write an expression to
represent the total cost on his bill for text messaging.

b) If he sent 92 text messages, what was he charged for texts?

o0.12(a2) = 1l.04

20. Alisa ran on the treadmill then lifted weights. She burned 85 fewer

calories lifting weights than she did on the treadmiill.

a) if she burned ¢ calories on the treadmiill, write an expression to

represent the number of calories she burned while lifting
weights.

b) If she burned 376 calories on the treadmill, how many calories

did she burn from lifting weights?
37-85 = 29|

n
n. 9

2. N%*427

13. %n

1.__N-20

15, Zn +1|

16.__3n-]

375

17. 3

18._ 4150

19.0)_0.12m
b) & 1104

20.q_ C—85

by _291 Calories

® Gina Wilson (All Things Algebra®, LLC), 2019



Name: Date:

Topic: Class:
Main Ideas/Questions | Notes/Examples
8x+1-5x-12x+23-7
Pty of gy
Variable Terms Constant Terms
NOTE: If there is {Terms WITH a variable) (Terms WITHOUT a variable)
a subtraction sign
before a term, gX, -5X, -12X by 23, -7
it is NEGATIVE!
Coefficients
(Number NEXT TO a variable)
g =5, -12

Directions: Identify the variable terms, constant terms, and coefficients.

Ex AM PLES Expression Vlc'aerll’?‘:.)sle Coefficients Cl?:rsr:‘:nf
1. 4x+9-7x Lh() =% Ll.l ._"{ q
2. ~7a-1+16 __—',a' - _.|) L
3. @ -6k +8k+1 'bk‘ gk "'Lﬂl 8 q | I
4. r—14-5+2r v ZV' | ) 2 _.}1_.’,_,5
5. -6+7w-w-13 —-’W' - -1' - ...(o' -—/3

1 —2- L 4 -
é. 2p+l4 2-9p ZP’ alP > ) ﬂ IL},_.Z
7. 8x+3y+15y gx)g\l,\gy 8) 3' ]5 —
8. -3m+7n-14+8m _,3m '—)nlgm ‘31748 __[,_7’
9. | 7w+2v=-11-44+6bw —”W‘Zvlbw _-,-—]‘z'lﬂ ....“‘ -4
2, 5,.1 2 .5 2 _5 1

01 377597 |3e 0% 5o 4
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Combianingy
LIKE TERMS

You can simplify an algebraic expression by combining like terms,
This means to combine common variable terms and constant terms.

Example: Simplify the expression below:

12x+1-7x-10=__5x -9
Directions: Simplify each expression.
EXAMPLES 1. 7x+4+2x 12. —4r+9r+11
O X +4 Er + |
13. 9+ 2k+14-10k 14, n-1-2n+17
-9k +23 -N+lb
15. —1-8-2w+6éw 16. 10-2p-3p+2
Hw -9 “Sp+12
17. n=-1+6-2n+10 18. 9%¢—-4-5¢+3+2¢c
-n +15 (e - |
19. %y-7+%y 20. %+-§-w+%
11+ %y 27t e g
£ Fordy
|+ y-7 |
21. 9x+7y-3y+2x 22. 3b-8a+1b-a
X+ 4y “9a + 14b
23. 2m—-m+8n-14 24. -3r-2s+55-8r
M+ 8n -4 -llr+38
25.8p—1+39 -5¢q 26. c—4d +7c—11d
?P—Zq, = e -15d

© Gina Wilson {All Things Algebra®, LLC), 2019




WHY DID THE TRAFFIC LIGHT SAY “Clese woun Emes! 7

Directions: Simplify each expression. After completing each set, find matching answers.
One will have a letter and the other a number. Write the letter in the
matching numbered b

Ha2—a—5 1a-3 . 8a+6+5-6a Z2a+ 1|

A. -3a-3-13+4a O-lb 16. | -2a+9a-4 o -3
U. -7a-4+2a-5 S5~ |2 -3a+15-a-2 -Ho+13
B. 8+béa—4a+3 20+ ! 9. a-10+1-éa -50-9
O. 1-8a-4a+4 -12045 | 4 7a-6a-14-2 -l
. 10-2a+3-2a -4a+13 8. 7-2-9a-3a -12a.45
W. —6k+9+8+10k 4 ¥4 5. 14k+6-8-3k k-2
. 2k+8-Tk+4k —K+¥ 18. —8k+5k-20+6 -3k -1Y
T —6k-3-3-1k -k - 3. 12+5+k+3k Hk+!7]
E. -947k—k—-9%—5 0\ e s S RPN TR PR R 2K 425

O. k+19+8k+6-7k 2K 125 | 6 Sk-1-10k+4k+9 -K4+g
S.  —7+9%+8+2k-3 WK-2 10. 5-13k-9-4k -1 -MK-{

Fo e

AT S TETEY BT 5 Sy

. +3y—5y+3x+7 3X‘2\! Y8 [ 1. 9-4p+3x+2y- 3% -2y +§
H. 5x-9-4-4x-y X —\! '\3 13. 7y+9-y-x-14 ~X +(p\! ‘6
G. 6x—-4+2x+4-9y 8X‘q\! 1. 1+1ly+éx+3y—x 5X—H4\,l -H

T. 2-4x+10y+9x—1+4y 5><‘HL}\!H 15. 9y-25-2x+5-2p ~2x+1N =20

A. 7y-15-bx+4x-5 “X AN -2 |14 2-2p+4x-114+y-3x 5(“\!"‘3

C. -1+3y+7x-8x+3y-4 “X+by-5 |17. 8x—-6-7y+4-2y+2 ?X"N

ANSWER:

N
(]

Il M |B e |17 ] 18 l

H|A NG |E
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Name:

Date: Per:

Unit 4: Expressions & Properties

Homework 5: Combining Like Terms

Directions: Identify the variable terms, constant terms, and coefficients for each expression.

EXPRESSION VARIABLE TERMS COEFFICIENTS CONSTANT TERMS
1. 4x+15x HX] |5 % 4,15 -
2. 8r+7-2r . -2 Q, -2 7
3. —6n-25+7n-4 -bn, In -lp, ] -257+4
4. 3a-4a+17+a-1 |39 -Yg 0 3, -4, | 177, - |
s. Ne—4d +c-9d -2 “C; _qd‘ ¢, ‘QAg‘zc ),-4,1,-9,2 —
b | Ox+3+2y-y+8x-14 L5y 2y -y, 8% | -5,2,-1,& 3, =14

Directions: Simplify each expression by combining like terms.

7. 8w+4w 8. -b4c+4c
|2 W —2c
9. 4x-7x+28 10. 13+9p-20
n. 7+ga_§a+2 12.12k-2-1+ 2k
1z 10 - 2 -
a - 1o = Z
s *" g 9 16 A1 k-3
13. 3n-2n+18+12n 14. v-14+9v-5
In+lg IDv -19
15. 20+17z-16z-12 16, -2-j+15+85-11
Z +¢ g+ Z
17. Sr+16s-7s-2r +r 18. - n+8n-7m+4n+m
Hy +9g “bm +1in
19. 5x-9-4+y-12x 20. 2a+9-b-4b+7a-1
-IxX +Y - 13 Ean -6b ¥
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Name:.

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

DISTRIBUTIVE
Popali

We can use the distributive property to multiply a sum or difference by a value.
The distributive property is defined by the two rules below:

a(b+c)=

ob+ ac

ab-c)= ob-ac

NUMERICAL
Cxmamplrsy

Simplify each expression using the distributive property.

1. 6(2+4) 2. -3(8+1) 3 —1—(28+10)
_ - 2
12 +24 24 -3 445
=30 '—""2—7 —.-'Iq ’
4. 7(8-2) 5. -12(5-3) 6. 4(9+2-8)
560-14 -~ D + 30 3648 -32
=42 _ H4 -32
E “|-24 =12

ALGEBRAIC
Cximplrs

Simplify each expression

using the distributive property.

7. 2(x+5) 8. —10(k +1) 9. 7(a+b)
2% 410 ~10k-lo Tatb
10. S(w-4) 11. 2(p-7) 12. =3(r-s)
AW-306 2p-14 ~3r+3S
13. 2(2x +3) 14. —6(3y-7) 15. —(5a-1)
HX 4 -19y+42 Sa + |
16. 5(3m+n) 17. 7(2¢ - 5d) 18. -8(x—-4y)
16m +5n IH¢ =354 -gx 432y

19. ¥(w+4v-7)

Aw +3byv-03

20. -2(5a-b+2c)

—~ 10 +2b-He_

21. %—(6r+153—12)

2r+5s -4

© Gina Wilson (All Things Algebra®, LLC), 2019



TRANSLATING

Translate each verbal expression into an algebraic expression, then simplify.

Words Expression Simplified Expression
* pumber and sight 3(n+8) | 3n+24
* ditsence o anomberand o | A (n-4) | ~An +3 0
24, “mnoelsefs; J:\"on a number, "I (V) _ 2> I’*V\ _ 8
* Wi ammberandssven | ~lo(2n47) | -12n-42
** fmes & number and signteen | (4N -18) | 2n =9
T enty. mulipisa oy ive | 5(20-n) | 100 -5n

APPLICATIONS

28. If the figure below is an equilateral t

riangle, use parentheses to write an

expression to represent its perimeter, then simplify the expression.

5x -9

3(5x-a)

={16X-27]

29. A city averages r inches of rainfall each month. This January, they had two
inches less rain than average. If they continue to have the same amount of
rain each month as they did in January, write an expression to represent the

amount of rain they will have for the

year. Then, simplify the expression.

12{r-2) =

224 |

Use for questions 30-31: A clubis selling
The tubs cost the club ¢ dollars each bu

tubs of cookie dough for a fundraiser.
t they are selling them for $12 each.

The difference in cost is their profit per tub.

30. Use parentheses to write an
expression to represent the
amount they profited if they sold
60 tubs. Then, simplify the
expression.

wo( 12-¢)
720 - Lo

|

31. If the tubs cost the club $7 each,
how much did they profit?

120 - bo()
720-420

=:~*300 f

Use for questions 32-33: This past Sunda

y. the Giants scored seven more points

than the Eagles. The Patriots scored twice as many points as the Giants.

32. Use parentheses to write an
expression to represent the
number of points scored by the
Patriots, then simplify the
expression.

2(e+1)

-[2etit]

33. If the Eagles scored 16 points, how
many points did the Patriots

score?
2(1L) +14
2
=|Hb pts

© Gina Wilson (All Things Algebra®, LLC), 2019
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Name:

Date: Per:

Unit 4: Expressions & Properties

Homework é: The Distributive Property

Directions: Simplify each expression using the distributive property.

1. 4(9+3) 2. 8(2-7) 3. -6(11-1+4)
30 +12 -5 ~bb +lb -2+
=¥ =[-HD ~b0 - 24 =|-84
Directions: Simplify each expression using the distributive property.
4. 3(x+5) 5. 7(w-4) 6. -5(p+2)
3% +15 TwW -2¢3 ~5p-ID
7. 48-k) 8. 9(r+7) 9. -12(m-1)
52 - Hk Ar +03 “lZm iz
10. 10(a+b) 11. =3(x-2y) 12. —(4k+1)
D& +10b -3% + by “Hk -
13. -9(2a-5) 14. 5(3-2m) 15 1 (20 +5)
-18a + 45 15-10m > dm+ |
16, i(év—27) 17. 2(7m +2n+1) 18. -5(2a-b+3)
V-3 I4m +4n +2 “10a45b -15
19. If the figure below is a square, write an 20. Each day, Eliza runs and walks the same

expression using parentheses to represent
its perimeter. Then, simplify the expression.

(1% -2)
Z?X-'ZI

7x-2

-
-

number of minutes. If she runs for m
minutes and walks for 5 minutes, write an
expression using parentheses for the total
number of minutes she will spend running
and walking for 14 days. Then, simplify the

expression. .
i (m+s) = |IHm+T0
| IR
Review: Simplify the expressions below by combining like terms.
21. 12a-3+ 5a 22, 6w-21-w+3
a-3 S5w-18
23. 1+14x-16x+14 24, 7r+r+23-16
“2X+15 v +1
25. -41-2c+13c-7 26. 28+10p-11p+2
e -4¢ -pt30
27. 9x—-x+4y-23-15y 28. -2-13m—-4n-m+n+7
IX -1y -23 -Hm -3n +5
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Name: Date:
Topic: Class:
Main Ideas/Questions | Notes/Examples
Directions: Simplify each expression by combining like terms.
WARM UP 1. 8x-2x 2. 7a-19-10a+a
- (0 X
-2a-19
3.15p-1-8p+2 4. 2r-14+5s-1r—s5+2
lp+l ~r +4g -2
Directions: Simplify each expression by distributing.
5. 4(x+2) 6. -9(2k-1)
Hx +¢ -8k +9
7. %(24_]00) 8. -3(bm+2n-7)
12.-5¢C ~“1¥m ~len +21

SIMPLIFYING
EXPRESSIONS

An algebraic expression is in simplest form when it has

no _like _terms and 1no mmﬂmgw :

To simplify an algebraic expression completely:

@ Combine

EXAMPLES

Directions: Simplify each expression.

9. 5(x+4)+9 10. 7 +9(2 +k)
S5X 4+ 20 +9 T1+1g +9k
[5x+2q |
11. -4(w+9)-w 12. 8a-2(a-7)
4w -3 ~-w S - 20 414
[-5w -3¢ | batH |

® Gina Wilson (All Things Algebra®, LLC), 2019



13. 9(3c-4)+2c
27¢ -3b +2¢

29¢ -3¢,

14. -6(1+2n)-5
“b-12n -5
\-12n-1]]

15. —16+%(15r—9)
“lb4+Sr -3

.5r~—-l¢7 i

16. 2y+%(y—8)

5
A
Zy+HY-2
X S y- -_-‘_'é. - ’
20 +zo 2 201 2

17. 2v-5(3v+4)
Z2v-I15v -20D

L—IBV-ZO

18. 8(2m-3)-m+3
lom-24-m +3

\l5mf2]

19. 15p-2p-8(p+1)

]SP—ZP—XP -8

[6p-3]

20, 25+9(z-2)+ 22
25+92-18 + 22

|12+

21. 8(2a-b)-4a+9b
lba-8b -Ha +9|,

[lZa +b7

22. -17x+12(y-x)-3y
-1IX 412y - 12X -3y

FQQX-+QI

23. 3(d +5)-2(d +8)
3d +15-2d -1

d -]

24, 7(k-2)+6(-1-3k)
Tk-14 - b ~-Igk

[-11k-20]

~ APPLICATION

25. Ariana, Ben, and Khloe played a video game. Ariana scored p points.
Ben scored seven more points than Ariana scored. Khloe scored twice
the number of points that Ben scored. Write an expression to represent
the total number of points scored by Ariana, Ben, and Khloe in simplest

form.

PP+ +2(p+1)
pre+ T+ 2p+14
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6102 “(@01g36]v sBuw] liv) uosim oUID @

se-xsi-| QIFXT+8Z-XL. (€1 ig+xgL| XA+ 3+ Ql-q|
G+x-(5+xz)g- (S+x)g+ (¥ +x)L- (e-x)Z-(5+x¥)s (xz+1)8+01-91
ol-xG|- 8¢ — x¥ mvt@v // 61+78l1 Agw v 1+x01
- X+ X
Lt Xbt XHZ - 8- | 9-xv 5= X+ bt av T+xg XS-S+ Xb-71 | v1+x-
T+X6+(xe+1)8- §-x+(t+x8)g (x-1)s+(xe-¥)E (6-%)5-xg+x

L~

(8e-%91) 9-xG|- (o1+x11-) 0z - |- TL+ |- G-x9|-

Xh-Z1 RS -XQZ | u1-x¢ | X+3- Sk XZI- |oz-x9- @zucm (-x0g) |+ X814+ &8-Xz

xp—-z1+(5—-x2)ol X+G—(g—-xp)e- L+ (x6—¥)C—-*xT
(-5 y - xg- 0z + ¥~ g1+ xg- 12 +x9- A 8+ %51

[Z-XL-Xp— X9 [@**e] XS—-QZ+ X&- b+ X&- L1 g+ ¥

(€+X)L—xy—x9 (x— )G +x8- (EETA WA g+x6= (1~ x¥)9
|Z+Xg y1+x01 6+X| 6+ %01 Sz - %4 // /= X9~

"

i+ X4+ X .
8+x¢ pi+x| - - - -

THxp—(L+x)9 E (e-x)¢+¢€l1- xy —(xg +Z)5~

J

"Aipssadau §) 19dod jo (93ys ajpipdas b asn -YOM 11V MOHS "PUd 8y} yoDal NOA |ijun azow sy} ybnouyy
9JbBIADU O} suoYN|OS INOA asn “Ajaya|dwoD uoissaldxa yooa Ajjduwis “xoq Upjs 8y} jo uibag :suoysaiqg

[9ZBH SUOISS9Jdxq Buif jydue



Name:

Date:

Per:

Unit 4: Expressions & Properties

Homework 7: Simplifying Expressions

Directions: Simplify each expression by combining like terms.

1. x+9+7x 2. 5k-14-1+11% 3. -10r-2r+4-7r+3
b¥X+9 [Lk-IS -9 171
4. 8m-20-bm-m+7 5. 2b+a-4a-2-12b 1 5
é. §c+gc+c ™
n -13 “Ba - |0b -2 §c+%c+£—c=bc=2

Directions: Simplify each expression using the distributive property.

7. 8(x+2)
X+ b

8. -3(w-7)
3w +2 |

9. 5(7 - n)

35 -5n

10. -4(2r +9s-1)
~¥r ~306S +

Directions: Simplify each expression completely.

11. 4(x-5)+2x
HX -20+ 2x

((oX“ZO

12. -5+4(3+ p)
-5+ 12+4p

13. 20+7(a-2)
20+ 0~y

\7a+b{

14. -2(k+4)+k+5
-ZK -8 +X+5

=

15. 3(8+5y) -2
24+ 15y -2

S ‘5:[ +ZZ’

16. 6(7m—1)~10m
42m-lb =10

|32m-(¢ ]

17. 13c-11lc-5(c - 4)
13¢c-\le -5¢ +20

}30+2D

18. 18z +2(4-3z2) +1
182 +8 -loz + |

‘I22 +9

19. 20-4+4(3d-7)
20-4 4124 -28

l2d - 12|

20. %(241: —6)-2k

bk -4 -2k
[14k -

21. 7(2n-10) + 2(4n-1)
14n =101 8n -2

| 22n T4

22.10+3(5a-2b-3)-4b
ID+15a -bb-9 -4

r§a—mb+l

23. Laura bought y yards of fabric on Saturday.
The next day. she went back and bought 3
more yards than she did on Saturday. If
each yard of fabric costs $5. write an
expression in simplest form for the total
amount of money she spent on both days.

5(4+y+3)
5y +5y +is

o—
—

IO\/+|5

24, Jonasis arunner. He ran m miles last week.
His goal this week was to run one mile less
than twice the miles he ran last week. If he
tripled his goal, write an expression in
simplest form to show how many more
miles he ran this week compared to last.

3(zm-1) -m
bm—32 -

-—
—

m 5m-3
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Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

WARM-UP

Use the distributive property to simplify each expression.

1. 4(2+5) 2.10(7-3) 3. 6(1+8)
¥t20 70-30 b+ 4g
=sz8 ={4D :@:
4. 2(p+3) 5. 8(3k-1) 6. 5(2x-9y)
Zptl 24 K-% 10X 15y

FACTORING

Separating an expression back into a product is called factoring.

[ 2x+8 |

| 2(x+4) |

CXPQ/Q/CJQASV\Q‘ (simplest Form) (Factored Form)
Think of factoring like the distributive property in reverse!
First find the greatest common factor (GCF) of each term.
Draw a set of parentheses and place the GCF outside the
w
HS\'\/ 018 \3/9 parentheses.

FACTOR?

parentheses.

Divide each term by the GCF and drop down the factors inside the

Check your work by distributing!

Nwi~ericakd,

EXAMPLES

Factor each expression using the GCF.

7. 8+ 16 GCF. % 8. 15-27 GF:3
3(1+2) 3(5-9)

9. 36-4 e_'C/F.'L{ 10. 24-18 G F: b
4(a-0 b(H-3)

11. 32+80 QLF: I |12 54-28 GQLF: 2
lo( 2 +5) 2(21-14)

© Gina Wilson (All Things Algebra®, LLC), 2019



Algelpraic
EXAMPLES

13. 2: 414 13, 8x—24
2 (X+7) g(X-3)

15. 6k +6 18. Sw—-45

17. 10m+15 18.12a—6
5(zm+3) b(2a-0)

19, 6r+ 275 20. 32a-24b
3(zr+9ys) 2(Ha -3b)

21. 4x+18y 22, 60a - 48b
2(zx+ay) 12(5 o ~Hb)

23. 6p-3¢q 24. 36¢c - 45d
3(2p-9) A(He-5d)

EQUIVALENT
Exp*b@%isln%

Algebraic expressions are equivalent if they simplify to the same expression.
For example, the three expressions below are equivalent:

2x+8

2(x+4)

3x+8-x

Write three expressions that are equivalent to the given expression.
Give the factored form as one of the expressions.

25. 4m+20
. 4H(mts)

. 5(m+4) - m

26. 8k +36

. H4(2k+9)
. 9(k+d) +4

. lom+ 18 +2-Zm

. k+45 1K -9

© Gina Wilson (All Things Algebra®, LLC}, 2019




0
2

/7x+ 56
45x -15
24x + 60

40 — 52x
84x + 54y

Per:

(

X +

5

5 (13 |x =] |
121((2 |x +| 5
H1(lwo|-1]13
L | (|4 [x+]9

Directions: Fill in the boxes below with the numbers 1-15 to correctly factor each expression.
Each number is only used oncel!

Algebra®, LLC), 2019

© Gina Wilson (All Things

Directions: Fill in the

0
2
(3
o
(5

/7x+ 56
45x—-15
24x + 60

40 — 52x
84x + 54y

Per:

( |x+
( x-
( |x+
( _

(| |x+

s below with the numbers 1-15 to correctly factor each expression.
Each number is only used oncel!
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Name:

Date: Per:

Unit 4: Expressions & Properties

Homework 8: Factoring Expressions;

Equivalent Expressions

Directions: Factor each expression using the GCF. Check your answer by distributing.

1.7+28 2.16-2 3.72-45
TC1+H) 2(3 -1 9(g-5)
4. 3x+15 5. 9y-9 6. 5m+60
3(X+5) A (y-1) 5(m+12)
7. 35¢-28 8. 4r+22 9. 20a+12b
7(50 ) 2(2r+11) 4(5a +3b)
10. 7w-63v 11.12-2% 12. 40+16n
T(w-qv) 2(lo—k) T(5+2n)
13. 30-54a 14. 12p +18¢q 15. 28a-60b+20
6(5-9a) b(zp+3q) H(1a-18b +5)

Directions: Translate each expression, then write the expression in factored form.

14. “the sum of four times a number and

17. "“the difference between nine times a

twenty-four” number and seventy-two"
Un424 = {4(Nn+b) An-12 ={9(n-g)

18. "ten times a number, subtracted from 19. “thirty more than the product of six and a

eighteen” number”

I$-lon = Z(O\—Snﬂ bn+3o = (a(msﬂ

Directions: Write three expressions that are equivaient to the given expression.
20. 7a+21 21. 24x + 20y
. 1lox3D) . _Hlbxt 5y)

. Hat+20 +20 +|

. ZbX"ZX—HS’\! +2_\’l

. Lla+? +a +3

. _5(5X+4y) =X
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Name: Math 6
Date: Per: Unit 4: Expressions & Properties

Quiz 4-2: Simplifying & Factoring Expressions; Equivalent Expressions

Identify the variable terms, coefficients, and constant terms of each expression.
1. 17m-8+3m-m-2

Variable Terms: r-,m 3m -m
i J

Coefficients:
1,3, -1

Constant Terms: ,-8 )~ 2_

Simplify each expression by combining like terms.

2. 4r+9r 3. 8a+7-12a . 13
5. —Hvr+7l
a._ | (p.lo—-j
4. -3+17p+2-p 5. -13y+x-12y-6+x 5. ZX 7284 -b
6. 120
7. =1
s._SptH
Simplify each expression using the distributive property. . ~10p+ 2b
6. 8(11+4) 7. 3(-5-12) -
R%+32 -15 -30 10._lon =1
-S| n._~35¢ -71d
8. 5(p+9) 9. ~2(5m-13)
10. -l(24n-4) 1. 7(5c+d)
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Simplify each expression completely.

12. 10(2x +1)-13x 18. 3+(2-18) 12 X410
20X +0 - 13y 241 -9k 13—k
0. 2ZW+|g
15. ~13p 9
14. 16-2(7w-1)+16w 15, =2(5p +6) +3(7 - p)
[o—4W 42 +llew ~10p-12+21 -3¢

Factor each expression using a GCF.

16. 36+ 84 17. 63-18 6. 12(3+7)
7. A(1-2)

18. 30427 19. 54m - 24n t._3(at)
19. Lo(qm“"“")

20. Give three expressions equivalent to the expression 12x + 30. | 20. Lo ( 2.X +5)
10(X+ 3) +2.X
Ix +40 +x ~1D

BONUS: It took Kate eight less minutes to complete her homework on Tuesday than it took her on
Monday. It took her four times longer to complete her Wednesday homework than it took to
complete her Tuesday homework. If m represents the number of minutes it took her to complete
her Monday homework, (a) write an expression for the number of minutes she spent on the three
days combined in simplest form, then (b) give the factored form of the expression.

m + m+e + d{m+g)
Mm+m+g +=4m+32
(o +40

a) Simplest Form: ( mMm+4D
b) Factored Form: 2_()3" ’!’ZOX
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Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

COMMUTATIVE
PArely

Recall that equivalent expressions are expressions with the same value.
We can use certain properties to write equivalent expressions.

| (COMMUTATIVE PROPERTY OF ADDITION: -

ORDER of +evins does
nho+ offeet sSumm

Numerical Example:

IT+2 = 237

Algebraic Example:

CLtb = bta

‘GO MMUTATIVE PROPERTYOF MUl'I'IPI.ICATION Numerical Example:

ORDER of factrs does 5.4 =4.5

N ot O.f‘FQC'f rP vD d we=t Algebraic Example:

b =b-ax

Use the commutative property to write an equivalent expression.

1. 18+ 60 2. -15a+7b

O +18 T+ (-16a )
3.12-(-7) 4. 4x-9
-7-12 O - Hx

ASSOCIATIVE
PAPeLy

' ASSOCIATIVE PROPERTY OF ADDITION = -

GROUPING of +erms

Numerical Example:

(A+Ho= Q+(1+L)

cdoes ot affeot sum

Algebraic Example:

X+ (Y+2)= (x+y)tz

ASSOCIATIVE PROPERTY OF MULTIPLICATION _

GRoWP NG of fuctrs does
hut affect product

Numerical Example:

g(1-2)=(g1) 2

Algebraic Example:

XYz = xy)z

Use the associative properly to write an equivalent expression.

5. (-16+9)+24
-1+ (a +24)

6. 2x+(1+4x)
(2X+1) +HX

7. -7-(-16-5)

(“)—’Iub 5

b S e
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. DSBUTVERROPERTY | [ MemercalEampe
Recall the distributive property rules: 1(5 +|> =715+ 7 l
Algebraic Example:

DISTRIBUTIVE . slbrc)ma-Branc
Platr) =pgtpr

JQELW e a(b-c)=a-b-a-c
Use the distributive property to write an equivalent expression.
10. 2(x+7)

9. 6(8-5)
4 -30 2X+ 14
12. 27 +45

M. —9(3k-1)
-271k 49 G (3'\‘5)
14. 16c+72d

13. 6y-30
L(4y-5) 3(2¢ +ad)
“{ Numerical Example:

540=5

IDENTITY |T¢ Sum of 0 and
o0 Nnumbeyr i I+SC[ ‘F Algebraic Example:
k+o =k

PApeLy

" IDENTITY PROPERTY OF MULTIPLICATION. | Nemerical Exampl:
b 1=0

w Pmd,u(‘}"’ O.P ] a,nal Algebraic Example:
is idself. 3 o :3

L number

' MULTIPUCATION PROPERTY OF ZERO | _ - | Mumerical Bxample:
1.0=0

WMM"W%
ng'\’hir\ﬁ mwlﬁput’d bﬂ R
gebraic exampie:

PROPERTY
OFZERD (O Is equal +o o. hob=o

~. " INVERSE PROPERTY.-OF-ADDITION =~
The sum of oo numbe~ | 2T 12)=0
Algebraic Example:

INVERSE _ o- L
ond its oppoSite is O. | Wt W) = 6

Numerical Example:

- INVERSE PROPERTY ‘OF MULTIPLICATION-. 3 4
=, = ]
The prpduet of oo 4 3
Algebraic Example:

Number and 1S s -
S ¥ ~

Veciprpcad is |-
! © Gina Wilson (All Things Algebra®, LLC), 2019




NAME THAT MATH PROPERTY!

Name the property that justifies each statement. Properties can be used more than once.

7-(~4.2)=(7--4)-2

Associatve Prop of Mulbiplication
ldCV\:H-I\! Prop of Additon
Distibutve Prv?cri\ll

64 +0 =64

5(12-3)=5-12-5.3

4 (=15%)-0=0 Mu\ﬁ?licajﬁon Prop. of Zed

Commutative Prop. of Addition

3.—=1

A
3
8+(B+x)=(-8+3)+x

Inverse Prop. of Multiplication
AsSsociatve Prop. of Addifon
hvesse Pop. of Addition

11+(-17)=0

2
3
4
g —23+9 =9+ (-23)
S
7
8
9

...6.y=y._6

Commutatve Prop. of Mulhiplicatin,
10 0-(7r-4)=0

i Mu hplication Prppevty of Zevn
" P+ 2 |d€VL‘hH Poperty of Mulfiplicaton
19 4.5_ '

12 5 4 =1 Inverse Prop of Mu "ﬁP[j cahon

13 17:(=3n) = =3n-17 Commutative Prop. of Multhpu aafion

14 (a+8)+0=0a+8 \O\Cvuhh{ %P of Addihon
15 Sp+6=3(p+2) Dishibutive Property
13 —48+48=0 v '

_Inverse Prop. of Addibonn

Identity Property of Addition

Commutative Property of Multiplication Identity Property of Multiplication
Associative Property of Addition Inverse Property of Addition
Associative Property of Multiplication Inverse Property of Multiplication

Distributive Property Multiplication Property of Zero
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Name:

Date: Per:

Unit 4: Expressions & Properties

Homework 9: Properties

Directions: Use the commutative property to write an equivalent expression.

1. 43.9 2. -2+15m 3. 8 1
TR L -
q.43 15+ (-2) q T8
Directions: Use the associative property to write an equivalent expression.
4, (-11+3)+17 5. (x)z 6. 14c+(2c+5)
~1 (0 3417) X (y2) C(He+2e) +5
Directions: Use the distributive property to write an equivalent expression.
7. 45+19) 8. —6(k-3) 9. 1 (18v-8)
2

20+ 10 -k +I8 Qy-Y

10. 81+63 11. 4a+28 12. 15r-12
% (9 +7) H{a+71) 3(5r-4)

Directions: Name the property that justifies the statement.

13. 14x.0=0 14 7p+p=p+7p
Mult. Prop. of Zevp Commutatve Prop. of Add-
15. %-6:] 16. [%-5)-8:1-(5-8)

Ihvuse Prop- of Mult

ASS oci ative Prop of V|

Wi

17. 2k-(-3-9)=2k-(9--3)

Commutatfive Prop. of Mulit.

18. -5(2a+7)=-10a-35

Distbutive PrDPfM"\/

19. 9+9=0

Invevse Prop. of Addition

20. 14(p+q)=14(g + p)

21. 3(25-2) = 3(25)-3(2)

Distibutve Pmp&rh;

Comym utative Yrop of Add

22. gv ]——%v
3
ldentity Prop. of Muwh-

23. (17+2y)+y=17+(2y+y)

Associatve Prop. of Add.

3
24. Am-4=40m-1)

Distnbutive Pmocwhl

25. (0+12m)-(-4) = 12m-(-4)

\dcmwﬂ Prop- of Addifio

26, 24+(=24)=0

\nvewse Prop. OF Addih

. r(16=9)=16r-9r

28. 8-(-5p+1)=(-5p+1)-8

Commudatve Pvop. of Mult

Distbutve Pro pcww
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Unit 4 Test Study Guide

Name:

(Expressions & Properties) Date: Per:
Topic 1; Evaluating Expressions
Directions: Evaluate each expression given the variable replacements.
1. 9r+5 (ifr=-7)(2. 2c-7+d (ifc=-4,d=-9) 3 L (Fk=6)
A +5 2A-4)-7 4 (-9) i
- 4 T _ 2o
L3 45 ~g-9 -9 - - 2
[-53 2] ©
- = ]
=
4. -14-15m (fm=2) |5 G+y)-4 (fx=-1y=3) |, 1,4, (ifw= —
> 3 > 2 3 10
-14 -15 (%) (-1+3%) -4 ’i““g‘(%5
-4 - 1D (-l+"1}-‘1l L+
_ %4 =32 5
- S, -)-l?:_ - . | ll
10 10 10 111D

Tople 2: Translating & Writing Expressions

Directions: Translate each expression.

7. "the product of a number and seventeen”

8. “the sum of a number and negative nine"

11N N+ (-9)
9. “one-fourth of a number” 10. “a number subtracted from thirty-two"
.
4 N 32-N
11. "“the difference of twice a number and one"” | 12. “three fewer than the quotient of a number
and negative eight” n
2n - g 3

13. Nate and Calvin went bowling. Nate scored
24 points less than Calvin. If ¢ represents
Calvin's score, write an expression to
represent Nate's score.

c-24

14. The tire on a bicycle made 380 full rotations in
m minutes. Write an expression to represent
the average number of revolutions the tire
made each minute.

380
m

15. Savannah's bank account balance was
$193.60. If her paycheck is deposited in the
amount of p dollars, write an expression to
represent her new balance.

193,00 +p

16. Five-sixths of the workers at a company got a
raise. If w represents the number workers,
write an expression to represent how many

workers got araise.

S,
o W
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Topic 3: Identify Parts of an Expression

Directions: Identify the variable terms, coefficients, and constant terms of each expression.

Expression Variable Terms Coefficients Constant Terms
17. 18r-5+16-2r ‘gr’ _-2‘/ lg' —2_ _5' “0
18. 7-3a+b-18-1b+2a  |-35 b -llb,2a| -3,1,-11,2 |-7,-Ig

Topic 4: Simplifying Expressions

Directions: Simplify each expressi

on by combining like terms.

19. 5h-14+3h

20, -3+18y-y+20

21. 2n-10+m-3-5m +%n

[-19n 47|

24 a4 LwQ

$h-14 Iy +17 “Hm +lin -13
Directions: Simplify each expression using the distributive property.
22. 7(9 - 4) 23. -3(17 +3) 24, 6(x+3)
L3-28 =[35 =51 + (-9) X Y1
=2 | =|-L0O
25. -7(2n-1) 24. 8(3a+ 5b)

27. %(27y+ 6)

Directions: Simplify each expressi

on completely.

28. 9(a+4)-2a

29. =17+ 5(4n-2)

30. -8(2x+y)+4y—-3x

qa’_\,gb -2a “Ij+20n =10 “{bX*8\1+L“\i '3)(
Y’\a,-\—g(o \?‘Dn dzﬂ =19 -‘-\»l
31. 8k-2(9-k)-1 32, §(8w-28)-10+w 33. —9(z +3) + 4(1- 2z)
Sk -18 + 2K -| 4 92 -2+ -8
bw -2]-10+w Iz-214H-¢2
Uolc-\ﬂ ﬁm‘ FH% -ZSJ

Topic 5: Factoring Expressions

Directions: Factor each expression using a GCF.

34, 16+ 56
2(2+7)

35. 60-24

12(5-2)

36. 30+75
\5(245)
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37. 5k +40 38. 12x-21 39. 32a+20b

5(,\('\’8) 3(4)(_-13 '—i(?a +Slo)

Topic é: Simplifying & Factoring Expressions Applications

40. Levi played in a golf touranment with three 41. In his second year, a football player scored
rounds. His final score is the sum of his scores two less than twice the number of
from each round. He scored seven more in touchdowns he scored in his rookie year.
the second round than he did in the first If t represents the number of fouchdowns he
round. If his third round score was 77, write an scored in his rookie year, write an expression
expression to represent his total score if for the number of touchdowns he scored in
represents his first round score. Give your his second year in factored form.
answer in simplest form.
2t-2
4P+ 407
={2(t-1)
s\ 2f+¢4
42, Tickets to the aquarium cost $6 each for 43. The Smith family took three days to drive to

children and $16 each for adults. A large Florida for a vacation. They drove m miles on
group purchased a combination of both the first day. On the second day, they drove
tickets. If they purchased ¢ child tickets and five less miles than they did on the first day. If
a adult tickets, write an expression for the they drove three times as many miles on the
total amount they paid in factored form. third day as they did on the second day,

write an expression to represent the total

be + 1o miles they drove in simplest form.
.—:\3_(30 _)_gai‘ M+ m-5S +3(m-5)
| M+ m-5 +3m-15
{ Sm -20

Topic 7: Equivalent Expressions
Directions: Write three expressions that are equivalent to the given expression.
44. 24a+10 45. 6(2r +3s)

. 20120 +5) . 12yt 18s
. 5(B8a+2) -a . IDr+ I0S 4 2495

. 183 Y + la +4 . 15 +18s-3¢
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Topic 8: Properties

Directions: Use the indicated property to write an equivalent expression.

46. (9k-7)--5 (Associative Property of Multiplication) | 47. 177 +11 (Commutative Property of Addition)
9k (1--5) I+ 171
48. -8(1-3m) (Distributive Property) | 49. -2+ (15+7) (Associative Property of Addition)
~Q+24m F2+15)0
50. -6(2v+1)  (Commutdtive Property of Multiplication) | 51. 7m - 63 (Distributive Property)
(2v+)) - — 1(m-9)
Directions: Fill in the box with a value that makes the statement true. Justify with a property name.
Statement Property Name
52. 27 +(-27) = <.
27)=[ 0 Inverse Prop. of Additon
53. . - O z . .
(pra)| O Mulbplication Prop. of Zero
54. x| -1=18 . . .
15X ¥ ldentN Prop- of Mu ipUaton
55 0= [v* | | ‘
' \df’)f\/f\’f\l Prop. ot Additon
56 1.2
' A% Inverse Prop. of Mulhptication

Directions: Name the property that justifies each statement.

57. 6-1=6

ldent Y Pvop oF Mult

58. 12w+ (-9)=-9+12w

Commutatve Pvop of Addifion

§9. -2+7-0=-2+0"

Multiplicaton Prop 6t Zewo

80. 16(12)-16(5) =16(12-5)

Distnbuhve  Pvo perN

61. -20+20=0

Ihuse Prop. of Addifon

62, (-3y-8)-2=-3y-(8.2) '

AsSotiative Prip. of Mult:

83. —-6(p-7)=—bp+42

Disthvibutive  Pro och

1
64. —.8=1
8

Ihveise Prop. of Mulhipligtion

65.(7-4)-3r=(47)-3r

Commutative Prop. oF Mult-

6. -12v+0=—-12v

|0\W\H Prop. of Agddition
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Name:

Date: Per:

Unit 4 Test
Expressions & Properties

Evaluate each expression using the given variable replacements.

1.7x-4 (ifx=-2) | 2. (p+¢)+pg (ifp=7andg=-5)
2
1(-2) -4 (7 +(8)?) + 1(-5)
-14 -4 (7 +25) + (-35)
32 - 35
-1g -3
ab . 3 . 1 3
3. —— (fa=-12and b=4) | 4. 7+ (fe=7andd=25)
-2 4 - B[ 4+3
LR ~Hg 4 20
T2 - ~le 5 (s +_3=_\
o \20 20
3
2 || & (1) = _-Lg 3
A2l 7 o
Translate each expression.
5. “the quotient of 50 and a number w" é. "negative nine more than twice a number »"
50
W Zr +(-9)
7. “fourteen fewer than a number £" 8. "the product of negative four and a number a"
kK-14 -4a
9. “the difference between three times x and y" | 10. "the sum of one-third ¢ and ten”
X = C+10
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11. Jiltis running a marathon, which is 26.2 miles. So far, she has completed m miles.

a) Write an expression for the number of
miles she has left.

b) If she has completed 8.9 miles so far,
how many miles does she have left?

2.2 -% 9

a)
20.2-mM

b)

7.3 mules

12. An airplane can hold at most p passengers on a flight. A certain flight has seven passengers less

than four-fifths of its maximum capacity on board

a) Write an expression for the number of
passengers on the flight.

a
b) If the plane can seat 440 passengers at ) o P -1
most, how many passengers are on the =)
flight2 4 b)
B (440) -7 = 352 -7 3“}5?0556&'150\5
13. Which best describes the circled part of the | 14. Which list includes like terms in the expression
following expression? below?
+5 7x+4+4x+7y+7
A. term A. 7x, 4x
B. variable B. 7x.7y
C. constant C. 4x. 4
D. coefficient D D. 7x, 4x,7y A

Simplify each expression by combining like terms.

15. 2a+16-~5a

16. 11+ 5w-8w-24+w

~ 2+ b -2wW ~-13
Simplify each expression using the distributive property.
17. 2(3-16) 18. 7(m +6) 19. -3(2k +1)
-32
-2 Im+H2L -l -2
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Simplify each expression completely.
20. -6(r-4)+5r 21. -17p+2(5-3p) 22. 2(-8a+b)+3(b-a)
~br+ 24 +5r ~1Tp 410 ~lep -lba +2b +3b-34
- +24 ~23p +10 “19%a 451,
Factor each expression using a GCF.
23. 72+40 24. 14n+14 25. 48r -18s
g(a+5) 14 +1) b (Rr -3s)
26. Noah, Mia, and Jay went fishing. Mia caught | 27. Felix bought a baseball card twenty years
one more fish than Noah. Jay caught three ago that is now worth $40 less than six times
times as many fish as Mia. If frepresents the the original amount he paid. If x represents
number of fish that Noah caught, which the original amount he paid, write an
expression represents the total number of expression for the current value of the card
fish they caughi? in factored form.
+ £+ 43
f+f+) +3f +3
A 3f+5
B. 4/+3
C. 5f+4
D. 4f+ 4 C Z(,a )( "2.0}
Use the following expression for 28-30: 32+ %(2]y ~é)
28. Write the expression in 29. Write the expression in 30. Write any other
simplest form. factored form. equivalent expression.
324 14y -4
IHN+2¢2 4 (y+2) bl2y+5)+24 - 2
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31. Use the commutative propenty of addition to write an equivalent expression.

-8-(p+q)=

-8 (9+pP)

32. Which property is illustrated by the
statement below?

(3x+0)+1=-3x+(0+1)

A. Associative Property of Addition

B. Distributive Property

C. |dentity Property of Addition

D. Commutative Property of Addition

33. Write values in the two boxes below to
create a statement that illustrates the
inverse property of addition.

6+|-b|=|0

34. Which property is illustrated by the
statement below?

(x+1)-0=0

A. Distributive Property

B. Multiplication Property of Zero
C. Inverse Property of Multiplication
D. Identity Property of Addition

|5

35. Which statement illusirates the inverse
property of multiplication?

_.
il
—

A.

»
v o= nl-
1
| — T
wnl—

o wl—

C.

I
—_

D.

"
o
o

0| —

BONUS: The figure below is created with a rectangle and an equilateral triangle. Write an
expression to represent the perimeter of the figure in factored form.

3 (2x4%) + 2(5x+1)
bX+24 + 10X +2
oy + 20

2(8x+13)
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