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M3-156   •   TOPIC 3: Multiple Representations of Equations

Answers
1. Let g 5 the cost of a large 

glass of lemonade; then 
4g 1 65 . 250.

2. The solution is g . 46.25. 
Since they can only sell 
whole glasses of lemonade, 
the solution means that 
they sold 47 or more 
glasses of lemonade.

3. 

M3-156   •   TOPIC 3: Multiple Representations of Equations

Getting Started

Lemonade at the Pool

The concession stand at a local swimming pool sells small and large 
glasses of freshly squeezed lemonade. This weekend, they made more 
than $250 selling glasses of lemonade. A large glass of lemonade sells 
for $4.00, and the total sales generated from selling small glasses of 
lemonade was $65.

1. Write an inequality to represent the relationship between the 
amount they made and the number of large glasses they sold.

2. Solve the inequality. Interpret the solution in terms of the 
problem situation.

3. Graph the solution set on the number line.

C02_SE_M03_T03_L03.indd   156 3/30/17   9:58 AM

0 47

C02_TIG_M03_T03_L03_155-168.indd   156C02_TIG_M03_T03_L03_155-168.indd   156 4/4/17   2:46 PM4/4/17   2:46 PM



Claims for the Mathematics  

Summative Assessment  

Approved by Smarter Balanced Governing States 5/18/2012 

 
 

Overall Claim for Grades 3–8 

“Students can demonstrate progress toward college and career readiness in 

mathematics.”  

Overall Claim for Grade 11  

“Students can demonstrate college and career readiness in mathematics.”  

 

Claim #1 – Concepts & Procedures  

“Students can explain and apply mathematical concepts and interpret and carry out 

mathematical procedures with precision and fluency.” 

Claim #2 – Problem Solving  

“Students can solve a range of complex well-posed problems in pure and applied 

mathematics, making productive use of knowledge and problem solving strategies.” 

Claim #3 – Communicating Reasoning  

“Students can clearly and precisely construct viable arguments to support their own 

reasoning and to critique the reasoning of others.” 

Claim #4 – Modeling and Data Analysis  

“Students can analyze complex, real-world scenarios and can construct and use 

mathematical models to interpret and solve problems.” 

 

 



	
   SMARTER	
  Balanced	
  Assessment	
  Consortium	
  
	
  	
  	
  	
  	
  	
  	
  Content	
  Specifications:	
  Claims	
  and	
  Targets	
  

	
  
CLAIM	
  2:	
  PROBLEM	
  SOLVING	
  

Students	
  can	
  solve	
  a	
  range	
  of	
  complex	
  well-­‐posed	
  problems	
  in	
  pure	
  
and	
  applied	
  mathematics,	
  making	
  productive	
  use	
  of	
  knowledge	
  and	
  
problem	
  solving	
  strategies.	
  

	
  
Target	
   ALL	
  GRADES	
  

A	
   Apply	
  mathematics	
  to	
  solve	
  well-­‐posed	
  problems	
  arising	
  in	
  everyday	
  life,	
  society,	
  and	
  the	
  workplace.	
  
DOK	
  2,	
  3	
  

B	
   Select	
  and	
  use	
  appropriate	
  tools	
  strategically.	
  
DOK	
  1,	
  2	
  

C	
   Interpret	
  results	
  in	
  the	
  context	
  of	
  a	
  situation.	
  
DOK	
  2	
  

D	
  
Identify	
  important	
  quantities	
  in	
  a	
  practical	
  situation	
  and	
  map	
  their	
  relationships	
  (e.g.	
  using	
  diagrams,	
  two-­‐way	
  
tables,	
  graphs,	
  flowcharts,	
  or	
  formulas).	
  
DOK	
  1,	
  2,	
  3	
  

	
  
	
  

CLAIM	
  3:	
  COMMUNICATING	
  REASONING	
  
Students	
  can	
  clearly	
  and	
  precisely	
  construct	
  viable	
  arguments	
  to	
  
support	
  their	
  own	
  reasoning	
  and	
  to	
  critique	
  the	
  reasoning	
  of	
  others.	
  

	
  
Target	
   ALL	
  GRADES	
  

A	
   Test	
  propositions	
  or	
  conjectures	
  with	
  specific	
  examples.	
  
DOK	
  2	
  

B	
   Construct,	
  autonomously,	
  chains	
  of	
  reasoning	
  that	
  will	
  justify	
  or	
  refute	
  propositions	
  or	
  conjectures.	
  
DOK	
  3,	
  4	
  

C	
   State	
  logical	
  assumptions	
  being	
  used.	
  	
  
DOK	
  2,	
  3	
  

D	
   Use	
  the	
  technique	
  of	
  breaking	
  an	
  argument	
  into	
  cases.	
  
DOK	
  2,	
  3	
  

E	
  
Distinguish	
  correct	
  logic	
  or	
  reasoning	
  from	
  that	
  which	
  is	
  flawed,	
  and	
  –	
  if	
  there	
  is	
  a	
  flaw	
  in	
  the	
  argument	
  –	
  explain	
  
what	
  it	
  is.	
  
DOK	
  2,	
  3,	
  4	
  

F	
   Base	
  arguments	
  on	
  concrete	
  referents	
  such	
  as	
  objects,	
  drawings,	
  diagrams,	
  and	
  actions.	
  
DOK	
  2,	
  3	
  

G	
  
At	
  later	
  grades,	
  determine	
  conditions	
  under	
  which	
  an	
  argument	
  does	
  and	
  does	
  not	
  apply.	
  (For	
  example,	
  area	
  
increases	
  with	
  perimeter	
  for	
  squares,	
  but	
  not	
  all	
  plane	
  figures.)	
  
DOK	
  3,	
  4	
  

	
  
	
  

CLAIM	
  4:	
  MODELING	
  AND	
  DATA	
  ANALYSIS	
  
Students	
  can	
  analyze	
  complex,	
  real-­‐world	
  scenarios	
  and	
  can	
  
construct	
  and	
  use	
  mathematical	
  models	
  to	
  interpret	
  and	
  solve	
  
problems.	
  

	
  
Target	
   ALL	
  GRADES	
  

A	
   Apply	
  mathematics	
  to	
  solve	
  problems	
  arising	
  in	
  everyday	
  life,	
  society,	
  and	
  the	
  workplace.	
  
DOK	
  2,	
  3	
  

B	
  
Construct,	
  autonomously,	
  chains	
  of	
  reasoning	
  to	
  justify	
  mathematical	
  models	
  used,	
  interpretations	
  made,	
  and	
  
solutions	
  proposed	
  for	
  a	
  complex	
  problem.	
  
DOK	
  2,	
  3,	
  4	
  

C	
   State	
  logical	
  assumptions	
  being	
  used.	
  	
  
DOK	
  1,	
  2	
  

D	
   Interpret	
  results	
  in	
  the	
  context	
  of	
  a	
  situation.	
  
DOK	
  2,	
  3	
  

E	
  
Analyze	
  the	
  adequacy	
  of	
  and	
  make	
  improvements	
  to	
  an	
  existing	
  model	
  or	
  develop	
  a	
  mathematical	
  model	
  of	
  a	
  
real	
  phenomenon.	
  
DOK	
  3,	
  4	
  

F	
  
Identify	
  important	
  quantities	
  in	
  a	
  practical	
  situation	
  and	
  map	
  their	
  relationships	
  (e.g.	
  using	
  diagrams,	
  two-­‐way	
  
tables,	
  graphs,	
  flowcharts,	
  or	
  formulas).	
  
DOK	
  1,	
  2,	
  3	
  

G	
   Identify,	
  analyze	
  and	
  synthesize	
  relevant	
  external	
  resources	
  to	
  pose	
  or	
  solve	
  problems.	
  
DOK	
  3,	
  4	
  

	
  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

Mathematical Practices 

1. Make sense of problems and persevere in 
solving them. 

2. Reason abstractly and quantitatively. 

3. Construct viable arguments and critique 
the reasoning of others. 

4. Model with mathematics. 

5. Use appropriate tools strategically. 

6. Attend to precision. 

7. Look for and make use of structure. 

8. Look for and express regularity in repeated 
reasoning. 
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Guiding Principles for School Mathematics
Full statements of the Guiding Principles follow; Principles to Actions elaborates the unique importance of each, as 
summarized brie� y below each statement. � e � rst Guiding Principle, Teaching and Learning, has primacy among 
the Guiding Principles, with the others serving as the Essential Elements that support it.

Teaching and Learning. An excellent mathematics program requires effective teaching that engages 
students in meaningful learning through individual and collaborative experiences that promote their 
ability to make sense of mathematical ideas and reason mathematically. 

� e teaching of mathematics is complex. It requires teachers to have a deep understanding of the mathematical content 
that they are expected to teach and a clear view of how student learning of that mathematics develops and progresses 
across grades. It also calls for teachers to be skilled at using instructional practices that are e� ective in developing 
mathematics learning for all students. � e eight Mathematics Teaching Practices (see � g. 1) describe the essential 
teaching skills derived from the research-based learning principles, as well as other knowledge of mathematics 
teaching that has emerged over the last two decades. 

Access and Equity. An excellent mathematics program requires that all students have access to 
a high-quality mathematics curriculum, effective teaching and learning, high expectations, and the 
support and resources needed to maximize their learning potential. 

Equitable access means high expectations, adequate time, consistent opportunities to learn, and strong support that 
enable students to be mathematically successful. Instead of one-size-� ts-all practices and the di� erential expectations 
for students who are placed in di� erent academic tracks, equitable access means accommodating di� erences to meet a 
common goal of high levels of learning by all students. 

Curriculum. An excellent mathematics program includes a curriculum that develops important 
mathematics along coherent learning progressions and develops connections among areas of 
mathematical study and between mathematics and the real world. 

A robust curriculum is more than a collection of activities; instead, it is a coherent sequencing of core mathematical 
ideas that are well articulated across the grades. Such an e� ective curriculum incorporates problems in contexts from 
everyday life and other subjects whenever possible. � ese tasks engage students and generate interest and curiosity in 
the topics under investigation.

Tools and Technology. An excellent mathematics program integrates the use of mathematical tools 
and technology as essential resources to help students learn and make sense of mathematical ideas, 
reason mathematically, and communicate their mathematical thinking. 

Available tools and technology help teachers and students visualize and concretize mathematics abstractions, and 
when these resources are used appropriately, they support e� ective teaching and meaningful learning. 

Assessment. An excellent mathematics program ensures that assessment is an integral part of 
instruction, provides evidence of profi ciency with important mathematics content and practices, 
includes a variety of strategies and data sources, and informs feedback to students, instructional 
decisions, and program improvement.

E� ective assessment supports and enhances the learning of important mathematics by furnishing useful formative and 
summative information to both teachers and students. Productive mathematics assessment is a process that is 

4



5

coherently aligned with learning goals and makes deliberate use of the data gathered as evidence of learning and 
provides guidance for next instructional steps and programmatic decision making. Students learn to assess and 
recognize high quality in their own work.

Professionalism. In an excellent mathematics program, educators hold themselves and their 
colleagues accountable for the mathematical success of every student and for personal and collective 
professional growth toward effective teaching and learning of mathematics. 

E� ective schools communicate a tangible sense of the professional imperative to grow personally and collectively and 
to hold one another accountable for this growth. Professionals who are responsible for students’ mathematics learning 
are never satis� ed with their accomplishments and are always working to increase the impact that they have on their 
students’ mathematics learning. Moreover, they cultivate and support a culture of professional collaboration and 
continual improvement that is driven by an abiding sense of interdependence and collective responsibility. 
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STUDENT HANDOUT

HELICOPTER
1)	Why does the graph plot horizontally when the helicopter 

stays stationary?

2)	Why does the graph plot horizontally when the helicopter goes up?

3)	Why does the graph plot oblique lines (diagonally) when the helicopter goes forward?

4)	Why does the graph plot downward when the helicopter 
goes backwards? Is there a way to get the graph to 
“plot backwards?”

5)	What determines the steepness of the graph?

6)	 If a horizontal line implies being in the same place at all times, what would a vertical 
line imply?

7)	Sketch a graph of the time and distance for a 
helicopter that goes fast to the halfway point, 
hovers for awhile, then goes backwards fast 
until it is just shy of the starting point, then 
goes forward again slowly.

TUBICOPTERS & MORE

d

t
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STUDENT HANDOUT

BATH TUB
The graph below represents the water level of a bath tub over time. It shows the tub 
filling, the water turned off, someone sitting in the tub, bathing, then getting out, drying 
off and finally the tub draining.

8)	Mark the graph for each of these: fill, wait, sit, bath, out, dry, drain.

9)	Why is the slope of AB positive while the slope of GH is negative?

10)	Why is the slope of CD greater than that of AB?

11)	Does the tub drain slower or faster than it fills? How can you tell?

12)	Why is DE higher than BC? Why is DE longer than FG?

TUBICOPTERS (continued)
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STUDENT HANDOUT

FLAG
13)	What was happening to the flag in the diagram  

on the right?

14)	 If the flag was raised to the top of the pole, what is 
the approximate height of the flagpole?

15)	 It is said that the American Flag is excited to 
go up, but sad to come down. Therefore, the 
Military raises the flag quickly with no pauses, 
but brings it down slowly, with small pauses 
during hand exchanges. Sketch a graph that 
reflects this method.

LEMONADE STAND
16)	 Why does the graph show profit values below zero?

17)	What is the meaning of the point where 
the graph crosses the horizontal axis?

height (m)

time
(sec)

1

5

1 5 10

height (m)

time
(sec)

1

5

1 5 10 15

TUBICOPTERS (continued)

Amount Sold
0

Profit
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STUDENT HANDOUT

PRACTICE
Match each of the following scenarios with one of the graphs below.

d

t

d

t

d

t

d

t

a) b) c) d) 

18)	Johnny runs up the street, but quickly turns and runs home at the same speed.

19)	Jennifer is riding her bike home. She gets a flat tire. She can’t fix it, so she walks the 
bike the rest of the way home.

20)	Jamie is several blocks from home. She is walking to her friend’s house which is even 
further from home. Halfway there, her friend picks her up in a car and she rides the 
rest of the way.

21)	Jackson runs to his friend’s house, hangs for a short while, and then walks home.

TUBICOPTERS (continued)
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