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Connecticut Curriculum Design Unit Planning Organizer

Grade 8 Mathematics

 Unit 1 - Real Numbers

Pacing: 3 weeks (plus 1 week for reteaching/enrichment)
	Mathematical Practices 

	Mathematical Practices #1 and #3 describe a classroom environment that encourages thinking mathematically and are critical for quality teaching and learning.

Practices in bold are to be emphasized in the unit.
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.


	Domain and Standards Overview

	Number Systems

· Know that there are numbers that are not rational, and approximate them by rational numbers.

Expressions and Equations

· Work with radicals and integer exponents.




	Priority and Supporting CCSS
	Explanations and Examples*

	8.NS.1. Know that numbers that are not rational are called irrational. Understand informally that every number has a decimal expansion; for rational numbers show that the decimal expansion repeats eventually, and convert a decimal expansion which repeats eventually into a rational number.

8.NS.2. Use rational approximations of irrational numbers to compare the size of irrational numbers, locate them approximately on a number line diagram, and estimate the value of expressions (e.g., √2). For example, by truncating the decimal expansion of √2, show that √2 is between 1 and 2, then between 1.4 and 1.5, and explain how to continue on to get better approximations.

	8.NS.1. Students can use graphic organizers to show the relationship between the subsets of the real number system. 

[image: image1.emf]
8.NS.2. Students can approximate square roots by iterative processes. 

Examples: 

• Approximate the value of √5 to the nearest hundredth.

Solution: Students start with a rough estimate based upon perfect squares. √5 falls between 2 and 3 because 5 falls between 22 = 4 and 32 = 9. The value will be closer to 2 than to 3. Students continue the iterative process with the tenths place value. √5 falls between 2.2 and 2.3 because 5 falls between 2.22 = 4.84 and 2.32 = 5.29. The value is closer to 2.2. Further iteration shows that the value of √5 is between 2.23 and 2.24 since 2.232 is 4.9729 and 2.242 is 5.0176. 

• Compare √2 and √3 by estimating their values, plotting them on a number line, and making comparative statements. 

[image: image2.emf]
Solution: Statements for the comparison could include: 

√2 is approximately 0.3 less than √3 

√2 is between the whole numbers 1 and 2 

√3 is between 1.7 and 1.8 



	8.EE.3. Use numbers expressed in the form of a single digit times an integer power of 10 to estimate very large or very small quantities, and to express how many times as much one is than the other. For example, estimate the population of the United States as 3 × 108 and the population of the world as 7 × 109, and determine that the world population is more than 20 times larger.
8.EE.1. Know and apply the properties of integer exponents to generate equivalent numerical expressions. For example, 32 × 3–5 = 3–3 = 1/33 = 1/27.

8.EE.2 Use square root and cube root symbols to represent solutions to equations of the form x² = p and x³ = p, where p is a positive rational number. Evaluate square roots of small perfect squares and cube roots of small perfect cubes. Know that √2 is irrational.


	8.EE.1. Examples: 

· [image: image4.png]
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 = 43-7 = 4-4 = [image: image10.png]
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8.EE.2 Examples:

       [image: image27.emf]


	8.EE.4. Perform operations with numbers expressed in scientific notation, including problems where both decimal and scientific notation are used. Use scientific notation and choose units of appropriate size for measurements of very large or very small quantities (e.g., use millimeters per year for seafloor spreading). Interpret scientific notation that has been generated by technology.


	8.EE.4. 
Students can convert decimal forms to scientific notation and apply rules of exponents to simplify expressions. In working with calculators or spreadsheets, it is important that students recognize scientific notation. Students should recognize that the output of 2.45E+23 is 2.45 x 1023 and 3.5E-4 is 3.5 x 10-4. Students enter scientific notation using E or EE (scientific notation), * (multiplication), and ^ (exponent) symbols. 




	Concepts

What Students Need to Know
	Skills

What Students Need To Be Able To Do
	Bloom’s Taxonomy Levels

	· Rational number

· Irrational number

· Decimal expansion

· Integer power of 10

· Scientific notation
· Properties of integer exponents

· Square root

· Perfect square

· Cube root

· Perfect cube


	· KNOW (rational and irrational numbers)

· UNDERSTAND (decimal expansion)

· SHOW (decimal expansion repeats)

· CONVERT (repeating decimal expansion to a rational number)

· USE 
· (integer power of 10)

· ESTIMATE (large or small quantities)

· EXPRESS (magnitude of numbers using powers of 10)

· (rational approximations of irrational numbers)

· COMPARE (sizes of rational numbers)

· LOCATE (rational numbers approximately on a number line)

· ESTIMATE (value of expressions)

· (square root and cube root symbols)

· REPRESENT (solutions to equations)

· (scientific notation)

· REPRESENT (very large and very small numbers)

· CHOOSE (units of appropriate size)

· EVALUATE 

· (square roots of perfect squares)

· (cube roots of perfect cubes)
· KNOW/APPLY (properties of integer exponents)

· GENERATE (equivalent numerical expressions)

· CALCULATE/CONVERT (numbers expressed in scientific notation/decimal form)
· INTERPRET(scientific notation generated by technology)
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	Essential Questions 



	

	Corresponding Big Ideas

	


	Standardized Assessment Correlations

(State, College and Career)

	Expectations for Learning (in development) 
This information will be included as it is developed at the national level. CT is a governing member of the Smarter Balanced Assessment Consortium (SBAC) and has input into the development of the assessment. 




	Tasks and Lessons from the  Mathematics Assessment Project (Shell Center/MARS, University of Nottingham & UC Berkeley)
These tasks can be used during the course of instruction when deemed appropriate by the teacher.

	TASKS—

100 People http://map.mathshell.org/materials/tasks.php?taskid=359&subpage=apprentice
A Million Dollars http://map.mathshell.org/materials/tasks.php?taskid=360&subpage=apprentice
Giantburgers http://map.mathshell.org/materials/tasks.php?taskid=266&subpage=apprentice
“Ponzi” Pyramid Schemes http://map.mathshell.org/materials/tasks.php?taskid=278&subpage=expert

	LESSONS—

Estimating Length Using Scientific Notation (especially good collaborative activity with this task) http://map.mathshell.org/materials/lessons.php?taskid=414&subpage=concept


	Unit Assessments

The items developed for this section can be used during the course of instruction when deemed appropriate by the teacher.

	1. Which number is an irrational number?

            A)  
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   B)  
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   C) 
[image: image30.wmf]24

*    D)  
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	2. Which number below is an irrational number?
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Show or explain how you know determined your answer.

Answer: 
[image: image33.wmf]6

 

 with an explanation that may include:

· When converting to a decimal,
[image: image34.wmf]6

 

 is a non-repeating, non-terminating decimal

· 6 is not a perfect square, therefore,
[image: image35.wmf]6

 

 cannot be simplified to a rational number

Partial Credit: Correct answer,
[image: image36.wmf]6

 

, with an incorrect or missing explanation, OR an incorrect answer with an explanation that demonstrates understanding of the definition of an irrational number.

No Credit: Incorrect answer with an incorrect or missing explanation. 



	3. Look at the following numbers.
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       11         
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        0.12345678…
Write the numbers in the table below.

Rational Numbers

Irrational Numbers

Answer: 

Rational Numbers

Irrational Numbers

11    
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	4. What fraction is equivalent to
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? Show or explain how you found your answer.

Answer: 
[image: image46.wmf]90

31

 with an explanation describing the method the student used to find the answer, for example:
  10 X = 3.4444                  

  -    X = 0.34444
    9 X = 3.1

       X = 
[image: image47.wmf]90

31


Partial Credit: Correct answer,
[image: image48.wmf]90

31

, with an incorrect or missing explanation, OR an incorrect answer with an explanation that demonstrates understanding of expressing a repeating decimal as a fraction.

No Credit: Incorrect answer with an incorrect or missing explanation. 



	5. Which fraction is equivalent to
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?
                     A)  
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99

*    B)  
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    C)  
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   D)  
[image: image53.wmf]1

2




	6. Write 
[image: image54.wmf]1

12

 in decimal form? Show or explain how you found your answer.
Answer: 
[image: image55.wmf]0.083

or 0.083…. with an explanation describing the method used to find the answer, for example, dividing 12 by 1 and noting that the 3 repeats.
Partial Credit: Correct answer, 
[image: image56.wmf]0.083

or 0.083…., with an incorrect or missing explanation, OR an incorrect answer with an explanation that demonstrates understanding of expressing fraction as a repeating decimal.

No Credit: Incorrect answer with an incorrect or missing explanation. 



	7. Mark an X on the number line that best represents the location of
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Answer: The student marks an X near the point on the number line that represents 4.8.
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	8. On a test, Tracey was asked to plot 
[image: image60.wmf]13

on a number line.  She drew the following diagram: 

[image: image61.emf]
Did Tracey correctly plot 
[image: image62.wmf]13

on the number line? Show or explain how you found your answer.
Answer: No, Tracey did not correctly plot
[image: image63.wmf]13

on the number line with an explanation that indicates that the square root is approximately 3.6, and would be located between 3 and 4 on a number line.
Partial Credit: Correct answer, No, with an incorrect or missing explanation, OR an incorrect answer with an explanation that demonstrates understanding of correctly expressing 
[image: image64.wmf]13

as a decimal number.

No Credit: Incorrect answer with an incorrect or missing explanation.


	9. Which list shows the numbers in order from least to greatest?
A)  
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B)  
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C)  
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D)    1.7, 
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	10. Simplify:
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Show your work or explain how you found your answer.

Answer: 
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with an explanation such as, 
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Partial Credit: Correct answer,
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, with an incorrect or missing explanation, OR an incorrect answer with an explanation that demonstrates understanding of simplifying 
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No Credit: Incorrect answer with an incorrect or missing explanation.



	11.  
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Answer:  
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	13. 
[image: image86.wmf](

)

(

)

-

=

24

52


Answer:  
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	14.    
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Answer:  36  

	15.      
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 Answer:  32



	16.       
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	17.      
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	18.  
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	19. Solve the equation
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2

9

x

.  

          Show or explain how you found your answer.

Answer: 
[image: image95.wmf]±

9

 or 
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3

with an explanation demonstrating understanding of solving a problem that has a squared variable by finding the square root of both sides of the equation. Explanation may include, (3)(3) = 9 AND 
[image: image97.wmf]--=

(3)(3)9


Partial Credit: Correct answer, 
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9

 or 
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3

, with an incorrect or missing explanation, OR an incorrect answer with an explanation that demonstrates understanding of solving a problem that has a squared variable by finding the square root of both sides of the equation.

No Credit: Incorrect answer with an incorrect or missing explanation.



	20.  A square picture frame has an area of 64 square inches.  What is the length of each side of the picture frame?

              Show your work or explain your answer.

Answer: 8 inches, with an explanation that demonstrates understanding that area of a square can be found using the formula

 a = s2, therefore, 64 = s2 and
[image: image100.wmf]64

 = 8 inches, or student explains that a square has equal sides and since (8)(8) = 64, the side length is 8 inches.

Partial Credit: Correct answer, 8 inches, with an incorrect or missing explanation, OR an incorrect answer with an explanation that demonstrates understanding of finding the length of a side of a square given the area or solving the equation 64 = s2.

No Credit: Incorrect answer with an incorrect or missing explanation.

	21.  A cube has a volume of 27 cubic centimeters.  What is the length of each edge of the cube?

            Show or explain how you found your answer.

Answer:  3 centimeters with an explanation that demonstrates understanding that the volume of a cube can be found using the formula

 V = e3, therefore, 27 = e3 and
[image: image101.wmf]3

27

 = 3 cm, or student explains that a cube has equal edges and since (3)(3)(3) = 27, the edge length is 3 inches.

Partial Credit: Correct answer, 3 centimeters, with an incorrect or missing explanation, OR an incorrect answer with an explanation that demonstrates understanding of finding the edge of a cube of a cube given the volume or solving the equation 27 = e3.

No Credit: Incorrect answer with an incorrect or missing explanation.

	22. The mass of Neptune is about 1 x 1026 kilograms. The mass of Jupiter is about 2 x 1027 kilograms. Approximately how many times heavier is Jupiter than Neptune? 
 Answer:   20



	23.   3 x 10-5  is how many times larger than 1 x 10-7?
Answer:  300



	24.   In November 2010, the population of China was 1,339,724,852 people.  Which number is closest to this population?
          A)  1 × 107        B)  1 × 108         C)  1 × 109*        D)  1 × 1010       


	25.      4 x 108  is how many times larger than 2 x 105? 
               Show or explain how you found your answer.
Answer:  2,000 with an explanation that may include:

· finding the quotient of 4 x 108 and 2 x 105 or the quotient of 400,000,000 and 200,000

· finding the quotient of 4 ÷ 2 and 108 ÷ 105 = 2 x 103 = 2000.

Partial Credit: Correct answer, 2,000, with an incorrect or missing explanation, OR an incorrect answer with an explanation that demonstrates understanding of solving a problem with scientific notation.

No Credit: Incorrect answer with an incorrect or missing explanation.



	26. (0.00002) (3 x 108) =
Answer: 6,000


	27.      
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	28.    
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	29.     
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	30.   The population of Japan in 2009 was approximately 1.3 x 108 people. The area of Japan is approximately 142,000 square miles. What was the population density (number of people per square mile) in 2009?

Answer:  ≈ 915.5 with an explanation that may include:

· finding the quotient of 1.3 x 108 and 142,000 by dividing 130,000,000 and 142,000

· finding the quotient of 1.3 ÷ 1.42 and 108 ÷ 105 ≈ 0.91549 x 103 ≈ 915.5.

Partial Credit: Correct answer, ≈ 915.5, with an incorrect or missing explanation, OR an incorrect answer with an explanation that demonstrates understanding of solving a problem with scientific notation.

No Credit: Incorrect answer with an incorrect or missing explanation.

	31.   The projected population of Hawaii in 2020 is about 5.48 x 218.  The land area of Hawaii is about 214 square kilometers.  Predict the average number of people per square kilometer in 2020.

          Show or explain how you found your answer.
Answer:   ≈ 87.68 with an explanation that may include.

· The student simplified the exponents and then multiplied by 5.48.
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Adapted from The Leadership and Learning Center “Rigorous Curriculum Design” model.
*Adapted from the Arizona Academic Content Standards.
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