SECONDARY MATHI // MODULE 4
SOLVING EQUATIONS AND INEQUALITIES - 4.1 4'1

READY, SET, GO!  _JEE Prees - . Period Date.

READY

Topic: Selutions to an equation.
Graph the following equations on the coordinate grid. Determine if the given point is a solution to
the equation?

5+ 4+

+

, 3) No?

: 2]0{ Yes ;\16? N
L>Elr)-7

1257

oint: (2
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SECONDARY MATHI /f MODULE 4
SOLVING EQUATIONS AND INEQUALITIES - 4.1

SET

Toplc: Solve linear equations using parentheses. .
Defermine if the two expressions listed are equivalent, Explain your reasoning.
7. 14 J(3a + 2) 14 -3a—2 8. 4b 10 2(2b —5)

14 -f{a3a) -1{z) ‘f{f*’
4 -3a -7 ‘Z}iﬁ’i’”h’-’ ?agarf“j

i x_ 7
9 4 4 4 C;’;’g‘f,‘,ﬂ,,mw

Xzl Add numevededs

3(w—9)

527

- 5

4 over conmon ot gsatnedie
11. Without solving, determine if the two equations below have the same solutlon

Explain why or why not? e Frst Qﬁ&mﬁ‘ﬁ’?
3(x - 5) = 35 and 3x — 5 = 35. &55 5&6?‘“’«{&%% By~ 5T %2,
12. Circle the expressmns uivalent. G4 -154% 3y -
gl
Solve forx.
135 42 - 14. 4(%-2)=20 18552 = 20-5
sg.\;\__g - ;OU Yy -7z Iop
gy {06 Wy 102
Go X=28.5

Topic: Determine if a number is a solution to'an
Indicate whether the given value is a solution to the corresponding equation.

Show your work.
16. a=-3; wida+3=-9 17. x-._ Ex-I-E:E
{4 s 2 }.2 .
@y e
1 {
%-hfz'-;%
v
18. y=2; 2.5y~ 10 =-0.5 19 z=-5; 26—-22)=20-2(z—1)

Yes?/No? 2-(5'2.{.‘5}}? 10~ ZL*S*’f)
ﬁ ? O 2{54:0) = Lo~-21{~6)
~L18) < 5] + 12

30 + 3%
20 w=g; 4w=w+§ 21. b=5; 6x —2 = 4(x + 2)
i ‘ (Fesmor ()12 H(5+1)
2p-1 =4 (73
2¢ =18
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SECONDARY MATHI // MODULE 4
SOLVING EQUATIONS AND INEQUALITTES - 4.2 4-2

READY, SET. GO! YA  “peried Date

READY

Topic: Isolate a variable with inverse operations.
Isolate the indicated variable and then fill in the blank for the statement that follows.

1. Solve forx; ax=7 Icanfind Ixorxby_chivid J‘Rj by @ onboth sides of the equation.
2. Solveforp; 8+p=w Icanfind Iporp byq on both sides of the equation.
v g (» _
3. Solve for m; e=mc? Ican find Imormby 0\5\11 ok hg l.:sf C” onboth sides of the equation.
4. Solveforty d=rt lcanfind Itort by _ ] on hoth sides of the equation.
. * '0[, N ,{:
5 Solveforr; d=rt Ican find rby dl\/l im_ir b\g on both sides of the equation.
6. Solveforh; 7-h=0 Icanfind A by“___ on both sides of the equation.
7. Solveforb; b-11=3 lcan find b by | o d A f‘ﬁg il on both sides of the equation.
8. Solve fory; %y =k lcan find yby # on both sides of the equation.
bh g:’“
9. Solve for h; A== Ican find h by pnut E‘f?'i.%\ff‘ﬁa&u by "B onbothsides of the egquation.

10. Solveforx; y=mx+5b I can find xhy | “ n both sides of the equation.
SET Y b= mx

Topic: Defining and interpreting variables and units of measure.

Jaxon likes to be organized, so he made the following chart. He has decided to keep track of the
miles he runs and the time he spends running, He attends P.E. class on Monday, Wednesday, and
Friday, but he goes to school everyday. Fill in the Units column on the chart.

Symbol Meaning Units
(Description of what the symbol means in context) [(What is counted or measured)
M Number of miles ran in PE class on Mondays miles
w Number of miles ran PE class on Wednesdays W L5
F Number of miles ran PE class on Fridays Nz
Y Number of miles from Jaxon’s house to the school, it } £5
H Time {in hours} to travel to school o p s
ty Time (in minutes) spent running in PE on Monday A TAUTES
/‘& tw Time (in minutes) spent running in PE on Wednesday A ANATES
\ tr Time [in minutes) spent running in PE on Friday 78 3w hoC

Make meaning of the expressions below, write what they each mean!

If an expression does not make sense, say why. ‘ :

1. M+ W+F 12, M+ W+F) 13. 2§ ﬁ“'m'TU fo 514, ty+twt lr
: LY

17. M3 H :
S

Vs 145
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SECONDARY MATHI // MODULE 4
SOLVINGEQUATIONS AND INEQUALITIES - 4.2

GO

4.2

Toplc: Set notation to interval notation. Inequalities on a mumber line.

Below you will find the domains of several different functions. The domains are described in
either set notation or interval notation. Fill in the missing notation.

Set Notation Interval Notation
18, {xxER -2<x <6} '
_ : [-4.7]
19 YXIXER ~44x2s7]
20. (XXx€R, x> -9} *
_ 0,13
2. fxiveR, 04X <|3¥ (0. 13]
22. {x[xE€R, —15 < x < —8} ’
: -32,-15
23 JylY €R, -326%<~)5 ¢ [42.-15)
24, (00, )
25. Which notation, interval or set, would most appropriate when working with a domain of whole
numbers?
For each of the inequalities provided graph the values being described on the numbers line.
26. x<6
27. x> 5
28. =xz>-9
29, -7=x<0
30. 3I=x<25
3. —15<x<8

.,
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SECONDARY MATH | // MODULE 4

. SOLVINGEQUATIONS AND INEQUALITIES - 4.3 ' 43
READY, SET, GO! S P O "~ Period Datg.
READY
Topic: Solving Inequalities.
Use the inequality —9 < 2 to complete each row in the table.
Apply each operation to the original Result Is the resulting
inequality —9 <2 inequality true or false?
Example; Add 3 to both sides -943< 243 = -6<35 True
1. Subtract 7 from both sides. B-1L2=T oy ~1 £ -5 Tru-e
2. Add 15 to both sides. Trul
3. Add -10 to both sides. ~Q4{-i0} £2 HA2) = 210 4~8 | True
4. Multiply both sides by 10. T ru-e
5. Divide both sides by 5. -4 < £ True.
6. Multiply both sides by -6. { Reuers M Falsz
7. Divide both sidesby -3. { Symbo} -2 L RL=% ,ice
8. What operaticns when performed on an inequahty, reverse the mequahty?
(Be very specificl) “The €umbol is reve reed  when you 1y H}O { Y or
o, d’\”d-? !DOHr; sm‘.@; b\{ A ﬂaﬂﬂ%% N lg{r

Topic: Solve literal equations that require more than one step.
Solve for the indicated variable. Show your work!!!

9. Solve for h. Q =25rh t.! - -%‘” 10. Solve for h. = mr?h
isn 297 257 “
i1. Solveform. y=7m+ ?,

M= 2—- le 12. Solveform. y=mx+bh . ;
y wokid
13. Solveforz. A=(z-+7)3 }  14. Solveforz. A=(z+7w '
1A ‘bﬁ
- '-"?. Twm

15. Solveforx. J¢ — =4 v = 20 16. Solve forx. 7+ B =
*+2228 '
R
17. Solve for x. 18. Solve for x. ? -9y =6

=3

19. Solve forx%*%(x~2)=1{i2\~€i 20. Solve forx.e. 2x—2y) =
X-2:2306  {y=18
F1 42 -
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SECONDARY MATHI // MODULE 4
SOLVING EQUATIONS AND INEQUALITIES - 4.3 4-3

GO

Topic: Identifying x-intercepts and y-intercepts
Locate the x-intercept and y-intercept in the table, Write each as an ordered pair.

21. 22, 23.
x y bs ¥ x y
-4 12 0 -6 ' 3 10
-3 10 3 -5 -2 8
-2 8 6 -4 -1 6
E} 6 9 3 0 n ?.—-ffﬂ',
0 4 3%{« 12 -2 1 2
1 2 |15 -1 2 0 Y-
2 0 i, |18 0 z‘ 3 2
X -~ intercept: ( 2 J O) x - intercept: i | X - intercept: (’2. 3 O‘)
¥ = intercept: ( 0} Lf) y - intercept: y - intercept: ( 0; L{)

Locate the x-intercept and the y-intercept in the graph. Write each as an ordered pair.
R | ’

24, ;G 25,
o
%f | V.
. 7
%4_ v
L2
3 i L | I
X ~ intercept: X - intercept: ( ‘3} O)
y - intercept: y - intercept: ( O} L; )
Mathematics Vision Project -
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SECONDARY MATHI // MODULE 4
SQLVING EQUATICNS AND INEQUALITIES - 4.3

13

4.3

Solve each equation for x. Provide the justifications for each step. See the first example as a
reminder for the types of justifications that might be used.

Justification

el e

TPy

Justification

.

allzn

Justification

Justification

Example: 26.
3x-6 =15 Justification 4x-10=2
+0 +6 Addition Property
3% =21 of equality
9 3 Division Property
of equality “
x =7
27. 28.
-16=3x+11 Justification 6-2x=10
Y T | Gubbueh Brp o G, S
...E?;:%E Divislany, Prop i é@»
3
X=-%
29, 3G
6x+3=x+18 | Justification _ 3x-10=2x+12
X =X Swbhackon trvp of &.
= i . :
SXH37 1D IS bivacion fiopof 6.
5%= 12 [DMsien Prapth‘q‘@a d
T 5
Az 3
31. 32,
12x+3y=15 Justification ) X(B+7)=9
"3\1 —'3\? St)é’i')"ﬁ,d‘w PﬂlP 0{'63- “"w
(2123441 |Diision Ropof &
syl
ERE S
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SECONDARY MATH1 // MODULE 4
SOLVING EQUATIONS AND INEQUALTTIES - 4.4 4.4

READY.SET. GO! SNV  period  pate ™

READY

Topic: Write an equation from a context. Interpret notation for inequalities.
Write an equation that describes the story. Then answer the question asked by the story.

™
% g“*ﬁ' 1. Virginia's Painting Service charges $10 per job and $0.20 per square foot. If Virginia earned $50
Y* %23}\ for painting one job, how many square feet did she paint at the job? C__’”«_t’,g_’é_

Ly 4=, 20X+ 10 H4o=.2x _ so=. {20410
%’ 50z« 2%+10 s -2 X i 50= 4o4+10

2. Renting the ice-skating rink for a party costs $200 plus $4 per person. If the final charge for
Dane’s birthday party was $324, how many people attended his birthday party? 32y= 2o+ 4 {313

] g - 2004 |29
S s 207

Indicate if the following statements are {rue or false, Explain your thinking.
3. The notation 12 < x means the same thing asx < 12. It works justlike 12 = x and x = 12.
False: 12420, but 20 >12,
4. The inequality —2(x + 10) = 75 says the same thing as —2x — 20 > 75. I can multiply by -2 on
the left side without reversing the inequality symbol.

5. When solving the inequality 10x + 22 < 2, the second step should say 10x > —20 because I
added -22 to both sides and ] got a negative number on the

False: Rewrse the symbal when mulhiphivg or ggfrh‘t&{;hg Boty SIDE& by a n-ega:r‘;w,

6. When so{]vli‘;]g e"i’ilequality —5x = 45, the answer is x < —9 because I divided both sides of the
inequality by a negative number.

7. The words that describe the inequality x = 100 are “x is greater than or equal to 160.”
True

SET .
Topic: Solve inequalities, Verify that given numbers are elements of the solution set.
Solve for x. (Show your work.) Indicate if the given value of x is an element of the solution set.

8 2x—9<3 9, 4x+25>13 x > -2
yx -4

Is this value part 4 Is this value part  x = -5; yes?
of the solution set? < of the solution set?
, 572
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SECONDARY MATHI // MODULE 4

SCLVING EQUATIONS AND INEQUALITIES - 4.4 4-4
P 7
10, 6x — 4 < —-28 11, 3x~52= -5
Lot 43 Y 70
Is this vate pa no? s this value part x=1;{yest)  no?
of the solution set? of the solution set? } >o

Solve each inequality and graph the solution on the number line,

e
Solve each multi-step inequality. "
18.x~g> 2¢+3 % 3("“‘_‘ﬂ .Zﬁ-? ,Pt. 20, Z(x—3)s3x—2
w Pz ,_
3 -4) £ €X
Ax-12T 4 FX
—|7 £5X
— -
Aathematics Vision Project -1z £X »
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SECONDARY MATHI // MODULE 4 .
SOLVING EQUATIONS AND INEQUALITIES - 4.4 ] 4.4

GO

Topic: Use substitution to solve linear systems
Solve egach system of equations by using substitution.

i y=12
Example: {Zx—y =14
The first equation states that y = 12. That information can be used in the second equation to find the
value of x by replacing y with 12. The second equation now says 2x — {12) = 14. Solve this new equation

by adding 12 to both sides and then dividing by 2. The result isx = 13.

21.{_95%11
~x45) = |
=5 = (W, 5)

{ 2y =10 —= \‘g-’S
"4x -2y =150
Yy-2{5) =20
L?('x _—,:"tojzgg (‘ 5)5)

X=15

o
y=2x—3
2. (47D

[ AN ]
w
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SECONDARY MATHT // MODULE 4
SOLVING EQUATIONS AND INEQUALITIES - 4.5 4.5

SOV  Nome 0000 Period  Date

READY

Topic: Interpret phrases that imply an inequality.
_ Rewrite the glven “word sentence” as a “math sentence.” Each math sentence will use one of the
following symbols: >, <, <, =. Use "x” in place of the number.

Word Sentence Math Sentence
Example: | I am thinking of a number that is greater than 13, x>13
1. 1'am thinking of a number that is at least 13. X 21%
2. I am thinking of a number that is no fewer than 13. -
3. I am thinking of a number that does not exceed 13. X £ 1%
4, I am thinking of a number that is at most 13. g
5 I'am thinking of a number that is no more than 13. X 13
6. I am thinking of a number that is fewer than 13. M
7. [ am thinking of a number that is not above 13. X <13
8. [ am thinking of a number that is less than 13.
9. I am thinking of a number that is not under 13. X 2132
-~ | 10. I am thinking of a number that is not greater than 13. L
SET

Topic: Write and solve inequalities from a context.

11. To take sweepstakes for the largest pumpkin crop at the Riverside County Fair, the average weight
of Ethan’s two pumpkins must be greater than 875 lbs. One of his pumpkins weighs 203 1bs, What
is the least amount of pounds the second pumpkin could weigh in order for Ethan to win the prize?

a} 5(V'ilrl'ce an me%ality that models this situation. Be sure to define your variahles. 6}‘0 5+K > 27 g
= UN\. ]4'.

b Descnbe in wurds the quantities that would work in this situation. 90 2+% » 1750
é’ han's me !z.m Mot wmg,}, Ot -H\mq 4?47 Founc&g X 5 g47

¢) Write your a.nswer in both interval and set notation.
Injoval: (87, 00) " Seri Y x| X ER, X>847f
12, The average of Aaron’s three tes{ scores must be atieast 93 to earn an Ain the class. Aaron scored
89 on the first test and 94 on the second test. What scores can Aaron get on his third test to
guarantee an A in the class? (The highest possible score is 100.)

a)} Write and solve an inequality that models this situation. Be sure to define your variables.

e s % — |
b) Describe ini words the quantities thi ould work in this situation.
¢} Write youl answEr in both interval and set notation,

Aathematics Vision Project » '
u ' & mathematics
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SECONDARY MATH! // MODULE 4 C)Jr ‘Zﬂé
SOLVING EQUATIONS AND INEQUALITIES - 4.5 L/ 01 qq * :
_ 3549 %ﬁ‘ '

B* 45

-

13. A cell phone company offers a plan that cosbw 5.99 and inclydes unlimited texting, Another
company offers a plan that costs $19.99 and charges $0.25 pér text. For what number of texts does
the second company’s plan cost morg;han the first company’s plan?

. ¥ 'H- a) Write and solve an inequality that models this situation. Be sure to define your variables.
N7
el 19. 9%+, 25x > 35.99 L2Ex 2 X> 04
%‘P DQ?\Q"" b) Describe in words the quantities that would work in this situation.

The second Plan cosle more Hrom 65 Fxts and wp

¢) Write your answer in both interval and set notation.

Fnterval: ((0"},'3‘") SET> ?X’Xél’; X>C’+}
(o]

e oR
oo 65, =) Xy €T, x 2657

Topic: Use substitution to solve linear systems

Solve each system of equations by using substitation.

fy=x+3
Bxample: {,), y=14

The first equation states that y = x 4 3. That information can be used in the second equation to find the
value of x by replacing y with x + 3. The second equation now says 2x — (x + 3) = 14, Soive this new
equation by first distributing the negative over (x + 3). The new equation willbe 2x — x — 3 = 14.
Combine like terms. You will get the equivalent equation x — 3 = 14. Add 3 to both sides. You should get
x = 17. Butyou stilf don't know the value ofy. Now thatyou know the value of x, you can use either
equation to figure out the value of y. Since the first equation is simpler, you may want to substitute the
known value of x (recall that x = 17) into it. It should be easy to see what y equals. y = (17} + 3 = 20.

y=x+5 _ :*1—"'5 . x=y—1
21. {Zx—l-yz—-l H -9 22 {5x+2y=9
2xr (x5 =-1  Ix=F |

=3
316774
23 {yzlo—x
" {dx 2y = 40
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SECONDARY MATH // MODULE 4

— SOLVING EQUATIONS AND INEQUALITIES -4.6 4.6

READY, SET. GO! . Name N . Period Date

(‘,05' ?5 Topic: Soiving equations and inequalities from a context.
Lé, /\’(‘ Write the given situation as an equation or inequality and then solve it.
%,5 1. Thelocal amusement park sells summer memberships for $50 each. Normal admission to the
¥ ‘,J\ /_yrk costs $25; admission for members costs $15-_,/,“€5_; \SK
| < ¢
? - _?;5 )4 a. if Darren wants to spend no mgre than $100 on trips to the amusement park this summer,
how many visits can he make if he buys a membership with part of that mone¥7 C y 5
} J

S0+I5x£100 15x£50 X412
b. How many visits can he make if he pay normal admission mste ?
25 2100 ¥ & H- (H V}.S'I')Ij'J

¢. Ifhe increases his budget to $160, how many visits can Re make as a member?

504+ISX <MD 15k £ 110 X47;

d. How many can he make as a non-member with the increased

25210 X £(,.Y4

AN .
2. Jade just took a math test with 20 questions, each question is worth an egual number of points.

The testis wori 100 points total. ” *

a. Write an equation that can be used to calculate Jade’s score based on the number of
guestions she got right on the test.

b. If a score of 70 points earns a grade of C-~, how many questions would Jade need to get right
to getatleasta C-on t%ﬂ

¢. Ifa score of 83 points earns a grade of B, how many questions would Jade need to get right
to get atleast a Bon the test “

d. Suppose Jade got a score of 60% and then was allowed to retake the test. On the retake, she
got all the questions right that shlg_e“ ggt right the first time, and aiso got half the questions
right that she got wrong the
total, on the retake?

TN
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SECONDARY MATHI // MODULE 4
SOLVING EQUATIONS AND INEQUALITIES - 446

SET

Toplc: Solve and justify one variable inequalities

Solve each inequality, justifying each step you use.

4.6

3. 4.
~5x < 35 Justification x+ 682> 75 Justification
-5 =3 Divigion Prn—pg.-}\]
of lneguali
X>=7 _
5. 6.
2x—4 <10 Justification S5—4x < 17 Justification
Y ﬂfdd;‘?ﬁf}n [{%p :—;{- '
frtq,
2 £ 1Y , .
= % | Dvisie, Popod
ineg,
X&)
7. 8.
x o _1a Justification 2(x—3)<g3x—-2 Justification
=3 9
-3 { gg‘)-;,{. 19 2 mu'ifn‘pilwfm f’mp
%, -— fx i
3 % of [neg
X < 19
3
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SECOMDARY MATHI // MODULE4
SOLVING EQUATIONS AND INEQUALITIES -4.6

4.6

Solve each inequality and graph the solution on the number line

9. x-8>-20 S e
t¥ t¥ '

© -k

::;:S:I:."I;U:::
X > 47

10. x+11212 WWWM

Solve each multi-step inequality.
11, 4x+3<-1

12, 4-—6x<2(2x +3)
;3 -3 i i
Hxa-"?

__ i"‘l

13. S5{4x +3) ?. Hx—-2)—x

20¥+5 2 Gx~8—X

20¥41% 7 gy-18
“g)("%§ —g-x"'§5

\m z -33
L i

h{;qii
Topic: Solve literal equaticns

15 Solve the fol]owmg equatlon for & F= -C + 32
' - Z = AT v
5 (327 S s C= gf'e:—n)

16. Given V = rewrite the formula to isolate the variable r.

gm'zh,

17. The area formula of a regular polygonis 4 = 3 Pa. The variable a represents the apothem and P
represents the perimeter of the pelygon. Solve the equation for the apothem, «.
1A =(J Pad b

oz L&
_ 2= Yo | {
Mathematics Vigan Project 2
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SECONDARY MATH1 // MODULE 4
SOLVING EQUATIONS AND INEQUALITIES - 4:6

18. The equation ; = mnx -+ b is the equation of a line. Isolate the variable b,
19. The equation for the circumference ¢ of a circle with radius i-is ¢ = 277
Solve the equation for the radius, r. e e
C=27r E - 77
| Zay 7 2 -
20. The equation for the area of a circle A based on diameterdis A4 = T
Solve the equation to isolate the diameter, ¢,
1
GO
Topic: Solve Systen:is of equations by graphing
Graph both lines on the same coordinate grid. Identify the point of intersection. Then test the
x and y values of the point of intersection in the two equatioy
.."““’R\\
_ y=2x+5
1. {—x +y=1"y

N
P A

TP LAY / / ) R e
2 s2)HS A3 AT, =% ) -g=-7
-3 =45 3ol ' v ~1=-
V4 v o .
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