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Solving Linear Equations and Linear Inequalities

Basic Example
Which of the following best describes the solutions to
inequality shown below:

3l-6=8

(A) 1=

wiN

B) I =2
14
(C) lZ?

(D) I = 14

Hard Example

In the equation shown below, a is constant. For what
value of a does the equation have infinitely many
solutions?

3410x—-5=(a+1)x—2

(A) 2
(B) 7
(C) 10

(D) 9
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Interpreting Linear Functions

Basic Example

The amount of money that farmers in Alabama paid to
maintain their crops between 1991 and 2008 is
modeled by the equation below, where P is the amount
of money the farmers paid, in millions of dollars, and t is
the year (assuming 1991 is t = 0), what does the 3.53
mean in the equations?

P =3.53t + 100

(A) The cost for maintaining crops was $3.53 million
in 1991

(B) The cost for maintain crops was #3.53 million in
2008

(C) The costs for maintaining crops increased a
total of $3.53 million between 1991 and 2008

(D) The costs for maintaining crops increased by
$3.53 million each year between 1991 and 2008

Hard Example

Alice fills up the gas tank of her car before going for a
long drive. The equation below models the amount of
gas, g, in gallons, in Alice’s car when she has driven m
miles. What is the meaning of 32 in the equation?

m
= 15— —
9 32

(A) Alice uses 32 gallons of gas per mile
(B) Alice’s tank can hold 32 gallons of gas
(C) Alice can drive 32 miles on a tank of gas

(D) Alice’s car can travel 32 miles to the gallon



Linear Equation Word Problems

Basic Example

Kaylee wants to do well in her classes, so she is
budgeting her time carefully to decide the number of
classes, ¢, she will take this year. For each class that she

takes, she expects to spend 2 % hours each week
working on homework. She expects to spend an
additional 6% hours each week completing the assigned

reading for all of her classes together. If Kaylee has 19
hours available each week to complete homework and
reading for her classes, which equation best models the
situation?

(A) 22¢c—6%=19
2 2

(B) 2ic+62=19
2 2

(€) 65c—2+=19
2 2

(D) 6§c+2§= 19
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Linear Inequality Word Problems

Basic Example

A convenience store requires that Ayumi spend $4 or
more if she wants to pay using a debit card. Donuts cost
$0.80 each. A bottle of orange juice costs $1.20. If d
represents the number of donuts Ayumi would need to
buy to pay for 1 orange juice and the donuts using a
debit card, which of the following inequalities best
models the situation described above?

(A) 0.8(d + 1.2) > 4

(B) 0.8(d + 1.2) > 4
(C) 0.8d + 1.2 > 4

(D) 0.8d + 1.2 > 4

Harder Example

Gail needs to send out 300 wedding invitations. In 1
minute, she can put 6 invitations into envelopes and
apply stamps to them. It takes her a minimum of 50
seconds to address each invitation by hand. If n
represents the number of invitations Gail can prepare
for mailing in 180 minutes, which of the following
inequalities best models the situation above.

(A) 180 > 2+ 22
6 6

(B) 180 > 2 432
6 6
(C) 300 < 6n+§n

(D) 300 < 6n +32



Graphing Linear Equations

AN
Basic Example
The value of a bond on January 1%, 2014 is $1,000. Each 10004+
year the value of the bond increases linearly by $75.
Which graph below represents v, the dollar value of the 30004
bond, as a function of t, the number of years after
January 1%, 2014°? 2000+
uxm-//
v ;
A~ P2 + ' + + >t
w 2 0 8
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Harder Example
2000+

Aline is graphed in the xy-plane as shown below. Which
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Linear Function Word Problems

Basic Example

A college bookstore charges $60 for a yearly
membership. The first book is free with the
membership, and any book after that costs $7.60
including tax. How much money, m, does a student
spend after buying b books and a yearly membership?

(A) m = 7.60b
(B) m = 7.60(b — 1)
(C) m = 7.60b + 60

(D) m = 7.60(b — 1) + 60

Harder Example

Abby’s house is located 1.4 miles from her school.
When she walks home from school, it takes her an
average of 24 minutes. Assuming that Abby walks at a
constant rate, which of the following functions best
models Abby’s distance from home, d, in miles, if she
has walked a total of t minutes on her trip home that
day?

(A) d=14——¢
120

(B) d = 1.4 — 24t

(€) d = 1.4—£7°t

D) d=14+—t
120
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Systems of Linear Inequalities Word Problems

Basic Example

Brandon is a gym owner who wants to offer schedule of
yoga and circuit training classes. Yoga classes are each
1.5 hours long, while circuit training classes are only 1
hour, and he wants at least 25 hours of classes on the
schedule each week. All of his instructors are paid $35
per class, but Brandon doesn’t want to spend more than
$1,000 per week on salaries. Which of the following falls
within Brandon’s guidelines for the weekly schedule?

(A) 3 yoga classes and 19 circuit training classes
(B) 10 yoga classes and 12 circuit training classes
(C) 20 yoga classes and 12 circuit training classes

(D) 25 yoga classes and 6 circuit training classes

Harder Example

A cell phone producer distributes boxes of units to retail
stores. A unit is either a cell phone or an accessory, and
each box can have up to 24 units composed of

c cellphones and a accessories. In addition, each box
must have at least as many cell phones as accessories.
Which of the following systems of inequalities best
models the situation described above?



Solving Systems of Linear Equations

Basic Example
Consider the system of equations below. How many
solutions does this system have?

y =3x
x =3y
(A) O
(B) 1
(C) 2

(D) Infinitely Many

Harder Example

Consider the system of linear equations above. Which
of the following choices of a will result in a system of
equations with no solutions?

9x — 14y = -3
2x —ay =—6
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Harder Example

Tickets for a play were $2 for each child and $4 for each
adult. At one showing of the play, one adult brought 4
children and the remaining adults brought 2 children
each. The total ticket sales from the children and adults
was $60 How many children and adults attended the

play?

(A) 12 children and 9 adults
(B) 14 children and 8 adults
(C) 16 children and 7 adults
(D) 18 children and 6 adults
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Solving Linear Equations and Linear Inequalities

Basic Example
Which of the following best describes the solutions to
inequality shown below:

3l-62>8

2 30 21

(A) 123 2 214

> 14

(B) 1=>2 j”;‘
D)yl=14
Hard Example

In the equation shown below, a is constant. For what
value of a does the equation have infinitely many
solutions?

3+10x—-5=(a+1)'x—2

3+/10x-5=G x +X -2

10Xx-2= ax+x -3

(A) 2

lox=ax +x
(B) 7 Ixzax
(C) 10 9-a

o

Interpreting Linear Functions

Basic Example

The amount of money that farmers in Alabama paid to
maintain their crops between 1991 and 2008 is
modeled by the equation below, where P is the amount
of money the farmers paid, in millions of dollars, and t is
the year (assuming 1991 is t = 0), what does the 3.53
mean in the equations?

P =353t +100

(A) The cost for maintaining crops was $3.53 million
in 1991

(B) The cost for maintain crops was #3.53 million in
2008

(C) The costs for maintaining crops increased a
total of $3.53 million between 1991 and 2008

(D) The costs for maintaining crops increased by
$3.53 million each year between 1991 and 2008

Hard Example

Alice fills up the gas tank of her car before going for a

long drive. The equation below models the amount of
gas, g, in gallons, in Alice’s car when she has driven m
miles. What is the meaning of 32 in the equation?

= 15— —
§=73
s | - miles f
=15 ge mles = 42[Sga) - mAs B2
4 32 5al F=4 32/*:}&4
(A) Alice uses 32 gallons of gas per mile Tou are gl
leér wih

(B) Alice’s tank can hold 32 gallons of gas ~ G«/le~s 5o

We can Cenglude
(C) Alice can drive 32 miles on a tank of gas '# V9% &e

Mlle"/fﬂ’/ﬂq
@Alice's car can travel 32 miles to th@




Linear Equation Word Problems

Basic Example

Kaylee wants to do well in her classes, so she is
budgeting her time carefully to decide the number of
classes, ¢, she will take this year. For each class that she

takes, she expects to spend 2 % hours each week
working on homework. She expects to spend an
additional 6% hours each week completing the assigned

reading for all of her classes together. If Kaylee has 19
hours available each week to complete homework and
reading for her classes, which equation best models the
situation?

(B) 2§c+6§=19
() 6§c— §=19

(D) 6§c+ 2§= 19

2% meaas Tl,gfck,c

Linear Inequality Word Problems

Basic Example

A convenience store requires that Ayumi spend $4 or
more if she wants to pay using a debit card. Donuts cost
$0.80 each. A bottle of orange juice costs $1.20. If d
represents the number of donuts Ayumi would need to
buy to pay for 1 orange juice and the donuts using a
debit card, which of the following inequalities best
models the situation described above?

(A) 0.8(d+1.2)>4

(B) 0.8(d + 1.2) > 4

(C) 0.8d+12>4

Harder Example

Gail needs to send out 300 wedding invitations. In 1
minute, she can put 6 invitations into envelopes and
apply stamps to them. It takes her a minimum of 50
seconds to address each invitation by hand. If n
represents the number of invitations Gail can prepare
for mailing in 180 minutes, which of the following
inequalities best models the situation above.

G ivira haﬂ% inuke

- I "f‘kcf her 10 seconds
~ pe- 120 tagion

(A) 180 = 2+ Josec
€O sec 6

(B) 180 >§+5?" SO See
S— - m—
Cosec £

140 = n/?/,;g)

(C) 300 < 6n +-§-n

(D) 300 < 6n +3



Graphing Linear Equations

Basic Example T
The value of a bond on January 1%, 2014 is $1,000. Each 1000 +
year the value of the bond increases linearly by $75.
Which graph below represents v, the dollar value of the 30004
bond, as a function of t, the number?f years after
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Linear Function Word Problems

Basic Example

A college bookstore charges $60 for a yearly
membership. The first book is free with the
membership, and any book after that costs $7.60
including tax. How much money, m, does a student
spend after buying b books and a yearly membership?

bje mears becavse s Student Speads

m=7 ¢(6-1) r60
(A) m = 7.60b .
b/¢ the Erur

(B) m = 7.60(b — 1) ook o free !

(C) m = 7.60b + 60

———
(D) m = 7.60(b — 1) + 60

Harder Example

Abby’s house is located 1.4 miles from her school.
When she walks home from school, it takes her an
average of 24 minutes. Assuming that Abby walks at a
constant rate, which of the following functions best
models Abby’s distance from home, d, in miles, if she
has walked a total of t minutes on her trip home that

day? | miavtes 04 av
o= dstance Erom home

Rate of .Y miles
A)d=14- Wolkng = 30 minvtes
( ) /"’U'f'
by 10, 7™ 1y s
=14-24 e ol 7
RRRR A
) d= 14—12—°t 7,~./cJ
lened
120 m
(D) d =14+t Al
120

Systems of Linear Inequalities Word Problems

Basic Example

Brandon is a gym owner who wants to offer schedule of

yoga and circuit training classes. Yoga classes are each

1.5 hours long, while circuit training classes are only 1

hour, and he wants at least 25 hours of classes on the

schedule each week. All of his instructors are paid $35

per class, but Brandon doesn’t want to spend more than

$1,000 per week on salaries. Which of the following falls

within Brandon’s guidelines for the weekly schedule?

70?5; = /.8 lous Must be < $//00()
tircoit trainingz | byur &’ more.  Fhaa
25 hovs 0F LlosieS

(A) 3 yoga classes and 19 circuit training classes

(B} 10 yoga classes and 12 circuit training classes

(C) 20vyoga classes and 12 circuit training classes

(D) 25 yoga classes and 6 circuit training classes

10 (15 houss) + 12 (1 hovr)= 37 hooes "
$35 x 23 $770

Harder Example

A cell phone producer distributes boxes of units to retail
stores. A unit is either a cell phone or an accessory, and
each box can have up to 24 units composed of

¢ cellphones and a accessories. In addition, each box
must have at least as many cell phones as accessories.
Which of the following systems of inequalities best
models the situation described above?

= cc///ztonu

a4 = qicessorres
heve @ o Y 2 a rc
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Solving Systems of Linear Equations

Basic Example

Consider the system of equations below. How many
solutions does this system have?

| Harder Example

, Tickets for a play were $2 for each child and $4 for each
adult. At one showing of the play, one adult brought 4
children and the remaining adults brought 2 children

= 3x | each. The total ticket sales from the children and adults
Y=
x =3y | was $60 How many children and adults attended the
play?
Q\ Subsridurs rM ; ’
(A) O J (A) 12 children and 9 adults
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O = 8x ) (D) 18 children and 6 adults
(©) 2 (02 ' A=$Y
= \ =%t
(D) Infinitely Many ¢ 3{0) \ ac = $ /
-Em \
\ A
Therctore, they mect ar . c C c/c} 4/64 ete
Point {0, 0) ), bave | solution \ c C
Harder Example | A=gH A=gY
Consider the system of linear equations above. Which | - L//$)):$£ JC= ;(¢;) =$ Y
of the following choices of a will result in a system of p le=
equations with no solutions? /_, slopt { $ /2 $5’
)
_ =MX +b .
0] 929;~1:;'——63 3 K%*Mf | $éo=/2 + 8,
) lines have no Solurions E \ ’
o 7'1.5# Mt have Same 5/0/6 N
(A) —— \ & adolrs wf A chldres
14
O My = -4y-3 6 —47—’-2;( —é : Doar  for3cr “é”"’/
5 y A f ke FigsT aded!
=] ~—— |
9 /i ( )t6=7
€ :
I
!
28 LA a .
(D) ? /(./ - Z )
9da = A%





