
Applications of  
Linear Systems

Outline

Part A 
Efficiently Solving Systems

•	 Efficiently Solving Systems

•	 Extending Solutions

Part B 
Applications of Linear Systems

•	 How Much or How Many

•	 Coins

•	 Wind and Water

Targeted Review

Vocabulary
There are no new vocabulary words  
for this lesson.
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	Warm Up
Your student should spend no more than  
5 minutes on the Warm Up. This should be  
a quick review to activate prior knowledge

Q: Why is it important to know how to solve  
a system using any method?

A: Different methods might be better 
depending on the directions and type  
of equations. 

Q: Why is it important to know what the 
graph of a system looks like, even when 
you are not graphing?

A: Knowing what the graph of a system looks 
like can help you determine if the solution 
makes sense for the given system.
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Check out More to Explore in  
the Digital Pack to see if there are 
additional activities for this part of  
the lesson.
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check-square	 Checkpoint
To continue past this checkpoint, students 
should confidently and correctly answer  
this problem.

Q: 	 Would it be possible to graph this system 
without writing the equations in slope-
intercept form? Explain.

A: 	 Yes, the system could be graphed using 
the x- and y-intercepts. However, it is 
possible the solution falls between grid 
lines which would make finding the 
solution by graphing difficult.
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Example 2
For problems like this, the solution to the 
system is only a partial answer. Your student 
must finish evaluating the expression to answer 
the problem completely.

check-square	 Checkpoint
To continue past this checkpoint, students 
should confidently and correctly answer  
this problem.

Q: 	 Why is it important to write the  
solution before answering other parts  
of the problem?

A: 	 It is important to write the solution first 
so you can use the correct values when 
answering the rest of the problem.

Your student can use mental math to solve 
B–D if they choose.
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pencil	 Practice 1
Worked solutions for these problems  

  are located in the Digital Pack.

1 )

3 ) Problem 1:  
Substitution was more efficient because a 
variable was already isolated. 

	 Problem 2:  
Graphing was more efficient because the 
slope was a fraction, and it is quicker  
to graph than clearing the fractions in  
the equations.

	 Not every system will have a method  
that is more efficient than another. As 
long as your student can explain their 
reasoning, they have successfully 
completed the problem. 

4–5 )
	 The method that your student chooses 

to solve may not match the key. It is fine 
if they solve using a different method as 
long as the solution is the same and they 
can explain the reasoning behind their 
chosen method.

6 ) Problem 4:  
Elimination was used because the 
equations were both in standard form. 

	 Problem 5:  
Substitution was used because the first 
equation already had an isolated variable. 

7 )  (3, 5) and 2x – y is 1 

8–9 )
	 Your student could solve these problems 

by substituting the values given in A–D 
into the equations until both equations 
are true. Another option is to solve each 
equation and then select the correct 
answer choice. 

Q: How can you determine the solution 
without solving?

A: Use the answer choices and substitute 
them into both equations. If both 
equations are true, the correct solution 
has been found.

11 )	Q: What is the notation around the 
x-value? What does it mean?

	 A: The x-value is inside absolute value 
brackets. This means that the value of 
x will be positive.

12–14 )
	 Your student may respond with 

different reasons. This will help  
you understand the reasoning  
behind which method they choose 
when solving. 

12 ) 	Sample:  
Graphing is most efficient when 
equations are in slope-intercept form 
and when the slope is a fraction, but 
may not result in an integer solution.

13 ) 	Sample:  
Substitution is most efficient when the 
equation has a variable that is already  
isolated or can be quickly isolated.

14 ) 	Sample:  
Elimination is most efficient when 
the equations are in standard form or 
have terms that are aligned vertically 
and can be eliminated by multiplying 
one or both equations by a constant.
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	Mastery Check

EDIT	 Show What You Know

B )	 Q: What is the solution to the system?

	 A: Your student should be able  
to tell you the x-coordinate  
is 4, but the y-coordinate cannot be 
determined exactly without solving 
algebraically. 

	 Q: How close was your estimate to the 
exact answer solved algebraically?

	 A: 	Answers will vary.

WAVEFORM-PATH	 Say What You Know
Your student should be able to restate the 
objectives of the lesson in their own words. 
If your student is unable to restate the lesson 
objectives, have them go back and reread the 
objectives and then explain them.

	ü Choose the best method to solve a 
system of linear equations and justify  
your choice.
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pencil	 Practice 2
Worked solutions for these problems  

  are located in the Digital Pack.

1 )  Graphing this system would be 
challenging because the y-intercepts 
are not integers. Unless you rescaled 
the graph to count by fifths, it would be 
difficult to accurately graph and find  
the intersection.

4 )	Sample:  
You can show what a solution looks like 
by graphing. For problem 3, there would 
be a set of parallel lines on the graph, 
which proves there is no solution to  
the system. 

6 )	Sample 1:  
Elimination was used because the 
equations are in standard form.  
Multiplying one of the equations by four 
will eliminate d from the equations. 

	 Sample 2:  
Substitution was used because the top 
equation can quickly be rewritten as  
c = d. Then, c can be replaced by d, and 
the value of each variable can be found.

7–9 )
	 It is fine if your student’s answers  

vary, as long as they can justify their 
choices. For example, a student might 
choose substitution for problem 9  
instead of elimination.

If needed, have your student go back to the 
Mastery Check and reapply what they have 
learned to say and show what they know. 
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	Warm Up
Your student should spend no more than  
5 minutes on the Warm Up. This should be  
a quick review to activate prior knowledge

Q:	How can you determine when you should 
use an equation rather than  
an expression?

A:	The word “is” tells you to use  
an equals sign. 
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Check out More to Explore in  
the Digital Pack to see if there are 
additional activities for this part of  
the lesson.
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Example 2
Make sure your student pays careful attention 
to the directions to see if they only need to 
write the system of equations or solve the 
system as well.
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check-square	 Checkpoint

To continue past this checkpoint, students 
should confidently and correctly answer  
this problem.

Q: What are the two totals in the system? 
Which total do the remaining values 
belong with? Explain. 

A: The totals are 38 vehicles and $336. The 
individual costs, $8 and $12, belong with 
the total amount of money, $336,  
because all of the costs should be 
grouped together.

You and your student can do some hands-
on problems with coins. Set up a jar with 
two types of coins. Give your student the 
total value and the total number of coins. 
Then, have your student solve the problem 
algebraically. Check by taking the coins out 
and counting to see if they are correct.
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check-square	 Checkpoint

To continue past this checkpoint, students 
should confidently and correctly answer  
this problem.

Some problems will ask students to find 
the number of one type of coin, and some 
problems will ask students to find the number 
of both types of coins. Remind your student to 
read the directions carefully.

Q: What are the two totals given in  
the problem?

A: $1.20 and 18 coins. 

Q: How will you solve this system?
A: Sample by eliminating dimes from the 

system first.

There are many ways to solve a system. The 
work shown demonstrates eliminating d first.
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check-square	 Checkpoint

To continue past this checkpoint, students 
should confidently and correctly answer  
this problem.

Q: Does a tailwind make the plane move 
faster or slower?

A:	A tailwind makes the plane move faster 
through the air because it is pushing  
it along.
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pencil	 Practice 1
Worked solutions for these problems  

  are located in the Digital Pack.

1 )	 t: tomatoes, g: garlic
8.5t + 0.5g = 26.75
12t = 30
t = 2.50, g = 11.00

	 Q: Why is it helpful to use a variable that 
starts with the same letter as what you 
are solving for?

	 A: 	Using the same letter for the variable 
helps you identify what is being 
solved for.

Since your student has already 
mastered solving systems of equations 
in various forms, they could practice 
by writing the system of equations and 
defining variables rather than solving 
every question. 

2 )	x, y:  grandmothers
	 x + y = 167
	 x − y = 7

	 Q: Why would negative numbers not 
make sense for the solution?

	 A: 	Since you are solving for a person’s age, 
the numbers should be positive values.

3 )	j: jeans, h: shirt
	 2 j + 5h = 98
	 3 j + 7h = 141
	 j + h = $31

h = 12, j = 19
	 It will cost $31 to purchase a pair of jeans 

and a shirt.
4)	 f: floor, m: mezzanine
	 f + m = 525

	 m = 2 f
	 There were 175 floor seats and 350 

mezzanine seats sold.	
	 Q: Why do your values need to be whole 

numbers for this problem?
	 A: 	You cannot sell a fraction of a seat for 

a concert.

5 )	M: Mark, S: Steven
	 M + S = 3,974
	 S − M = 6

Q: 	Why would Mark’s birth year be 
subtracted from Steven’s if Steven 
was born after Mark?

A: 	Since years increase as time does, 
Steven will have a larger birth year 
because he is the younger brother.

6 )	x: 2-point questions
	 y: 10-point questions
	 2x + 10y = 100
	 x + y = 30

7 )	Q: Why does traveling upstream result in 
a different speed than downstream?

	 A: Upstream means you are paddling 
against the current and would be 
slowed down. Downstream gives an 
extra push to the paddler. 

9 )	The total trip will take 6 hours. It will take 
5 hours to travel upstream at a rate of 
1 km/h. It will take 1 hour to travel 5 km 

back downstream: 5 + 1 = 6 hours.

12 )	The total trip will take 8 hours. It will take  
6 hours to travel upstream at a rate of 3 mph. 
It will take 2 hours to travel 18 miles back 
downstream: 6 + 2 = 8

	 Q: 	Why might the speed of the airplane or the 
wind need to be rounded?

	 A: 	Speed is usually measured in whole 
number values.

13 )	d: dime, n: nickel
	 d + n = 30
	 0.10d + 0.05n = 2.10

Q:	What are the two totals in the problem?
A:	 The totals are 30 coins and $2.10.

Q:	If you do not want decimals in your 
equation(s), what can you multiply by when 
you have coin problems?

A: 	Since coins are out of 100, multiply by 

100 to clear the decimals from the 
equation(s).

14 )	r: letter, p: postcard stamp
	 0.55r + 0.35p = 38.00
	 p = r − 20

	 Calia bought 50 letter stamps  
and 30 postcard stamps

 15 )	e: ten-dollar bill
	 w: twenty-dollar bill
	 e + w = 20
	 10e + 20w = 330

Q:	Why will the equations not require 
any decimals in problem 15?

A: 	Dollar bills represent whole  
number increments.	
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	 Mastery Check

EDIT	 Show What You Know
A )	 Your student may need to use “a” for 

Sara rather than “s” to avoid confusing 
“s” and the number 5.

B )	 Q: 	Why might elimination be more 
efficient than substitution for  
this problem?

	 A:	 There is not an isolated variable in 
the problem. If you subtract Sara’s 
age from both sides of the second 
equation, it will be eliminated when the 
equations are added together.

WAVEFORM-PATH	 Say What You Know
Your student should be able to restate the 
objectives of the lesson in their own words. 
If your student is unable to restate the lesson 
objectives, have them go back and reread the 
objectives and then explain them.

	ü Write systems of equations for how much 
and how many, coins, and wind and water 
word problems and solve them.

	ü Explain the solutions to how much and 
how many, coins, and wind and water 
system problems and determine if the 
solutions are reasonable.

FILE-ALT Lesson Test
After achieving mastery for Parts A and B 
of this lesson, your student has the option 
to take the test. Before taking the test, ask 
your student these questions:

•	 Do you know all the new 
vocabulary words?

•	 Can you explain the objectives?

•	 Do you know how to check  
your work?

•	 Do you know how to use your 
Formula Sheet?

•	 Were you able to complete the 
practice questions without help?

YES

If your student can answer “yes” to all  
of these questions, decide if your student 
is ready to take the Lesson Test.

NOT YET 

If your student cannot answer “yes” to all 
of these questions, consider having your 
student complete some of these options:

•	 Rework Practice 1.

•	 Complete Practice 2.

•	 Review the videos,  
Guided Notes, and Examples.
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If needed, have your student go back to the 
Mastery Check and reapply what they have 
learned to say and show what they know. 

FILE-ALT Lesson Test
Refer to the Part B Mastery Check instructor 
note to determine if your student is ready 
for the test.

pencil	 Practice 2
Worked solutions for these problems  

  are located in the Digital Pack.
If your student is not sure how to begin, start 
by asking them what type of word problem 
they are working with: how much, how many, 
coins, or wind and water.

Your student can practice writing the systems 
of equations rather than solving them, or 
only solve a few problems.

1 )	 x: multiple-choice questions
	 y: open-response questions
	 x = 3y
	 x + y = 16

2 )	r: Tori, h: Thomas
	 r − h = 3
	​ ​ 1 _ 3 ​​ r − h = −5

3 )	a: apples, p: spinach
	 5a + 6p = 37.95
	 3a + 5p = 28.72

4)	 b: brush, p: paint
	 2b + 5p = $52.25
	 b + 7p = $58.75

5 )	b: brother, r: sister
	 b + b = 4
	 b = 2b − 2

6 )	a: adult, c: children
	 25a + 16c = 219
	 c = a + 6

Kelly Miller was a scientist, mathematician, 
and author. He attended Howard University 
and Johns Hopkins University and made 
many notable accomplishments throughout 
his education and career.

7 )	d: dimes, n: nickels
	 d + n = 18
	 0.10 d + 0.05n = 1.25

14 )	f: five-dollar bill, n: one-dollar bill
	 f = 6n − 2
	 5f + 1n = 83

15)	d: dime, h: half-dollar
	 0.10d + 0.50h = 4.40
	 0.50h − 0.10d = 2.60
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bullseye	 Targeted Review
Worked solutions for these problems  

  are located in the Digital Pack.

If your student is going to take the  
Lesson Test, it is recommended that they do 
so before beginning the Targeted Review.

1 )	  y

x
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Lesson Origin 15 15 16 16 1 12 5 1, 2 10 11 15 16



352     Lesson 17: Applications of Linear Systems  >  Targeted Review� Algebra 1 Instructor Handbook

TARGETED REVIEW 17

Problem 1 2 3 4 5–8 9–13 14–17 18 19 20 21 22

Lesson Origin 15 15 16 16 1 12 5 1, 2 10 11 15 16

18)	4(9 − x) + 6x = 20
	 36 − 4x + 6x = 20  Distributive Property
	 36 + 2x = 20  Combine like terms
	 2x = −16  Addition Property of Equality
	 x = −8  Multiplication Property of Equality

19)	d(t) = 55t. A slope of 55 represents the 
speed of 55 mph. The y-intercept is 0 
because at the start of Saul’s trip, he had 
not traveled anywhere yet.

21)	Distractor Rationale:
A )	 is a point in Quadrant II.
C )	 is a point in Quadrant IV.
D )	is a point in Quadrant I. 

22 )	Distractor Rationale:
A )	This is the product of the constants in 

the given equations

B)	 This is the difference of x and y  
for (7, 11).

C)	 This is the sum of x and y for (7, 11).
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