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Task Model 1 
 
Response Type: 
Hot Spot 
 
DOK Level 2 
 
N-RN.B.3  
Explain why the sum or 
product of two rational 
numbers is rational; 
that the sum of a 
rational number and an 
irrational number is 
irrational; and that the 
product of a nonzero 
rational number and an 
irrational number is 
irrational. 
 
Evidence Required: 
1. The student provides 
examples of addition or 
multiplication problems 
that will have sums or 
products of a specified 
type (rational or 
irrational). 
 
Tools: None 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prompt Features: The student gives an example of either an 
addition or multiplication problem with either a rational or 
irrational product or sum. 
 
Stimulus Guidelines:  

• Four or more numbers are given, of which 
o two are rational numbers and  
o two are irrational numbers. 

• The irrational numbers can be 𝜋𝜋 or of the form 𝑎𝑎 √𝑏𝑏𝑛𝑛  
where: 

o 𝑎𝑎 is rational; 
o 𝑏𝑏 is an integer such that 

� 𝑏𝑏 is positive when 𝑛𝑛 is even, and 
� 𝑏𝑏 may be negative when 𝑛𝑛 is odd; and 

o 𝑛𝑛 is a whole number such that  2 ≤ 𝑛𝑛 ≤ 9. 
• Item difficulty can be adjusted via these example 

methods, but are not limited to these methods: 
o radicands lead to roots that do or do not simplify to 

rational numbers 
o sum/product of the radicands does or does not 

lead to roots that simplify to a rational number 
o integer or fraction coefficients may be added in 

front of the radicals 
o radicands can be whole numbers or fractions 

 
TM1  
Stimulus: The student is presented with rational and irrational 
numbers. 
 
Example Stem 1: Click on two numbers whose sum, when 
added, would be irrational. 
  

Numbers -5 3√2 
2
3 

1
3 √8 

 
 
Example Stem 2: Click on two numbers whose sum, when 
added, would be rational. 
 

Numbers -5 3√2 
2
3 

1
3 √7 

 
 
Example Stem 3: Click on two numbers whose product, when 
multiplied, would be irrational. 
 

Numbers -5 3√2 
2
3 

1
3 √8 
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Task Model 1 
 
Response Type: 
Hot Spot 
 
DOK Level 2 
 
N-RN.B.3  
Explain why the sum or 
product of two rational 
numbers is rational; 
that the sum of a 
rational number and an 
irrational number is 
irrational; and that the 
product of a nonzero 
rational number and an 
irrational number is 
irrational. 
 
Evidence Required: 
1. The student provides 
examples of addition or 
multiplication problems 
that will have sums or 
products of a specified 
type (rational or 
irrational). 
 
Tools: None 
 
Accessibility Note: Hot 
Spot items are not 
currently able to be 
Brailled. Minimize the 
number of items 
developed to this TM. 
 

 
Example Stem 4: Click on two numbers whose product, when 
multiplied, would be rational. 
 

Numbers -5 3√2 
2
3 

1
3 √8 

 
 
Rubric:   
(1 point) The student selects two numbers that satisfy the given 
conditions. Multiple correct responses are possible and will all 
need to be included in the scoring rubric. Only example 
responses are shown below. 
 
Example Stem 1: 

Numbers -5 3√2 
2
3 

1
3 √8 

 
Example Stem 2: 

Numbers -5 3√2 
2
3 

1
3 √7 

 
Example Stem 3: 

Numbers -5 3√2 
2
3 

1
3 √8 

 
Example Stem 4: 

Numbers -5 3√2 
2
3 

1
3 √8 

 
Response Type: Hot Spot 
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Task Model 2 
 
Response Type: 
Matching Tables 
 
DOK Level 2 
 
N-RN.B.3  
Explain why the sum or 
product of two rational 
numbers is rational; 
that the sum of a 
rational number and an 
irrational number is 
irrational; and that the 
product of a nonzero 
rational number and an 
irrational number is 
irrational. 
 
Evidence Required: 
2. The student 
determines whether the 
sum of two numbers is a 
rational number or an 
irrational number. 
 
Tools: None 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prompt Features: The student is presented with a list of 
expressions that contain the sums of rational and/or irrational 
numbers.  
 
Stimulus Guidelines:  

• Answer choices include 5 or 6 sums.   
• Irrational numbers can be 𝜋𝜋 or of the form 𝑎𝑎 √𝑏𝑏𝑛𝑛  where: 

o 𝑎𝑎 is rational; 
o 𝑏𝑏 is an integer such that 

� 𝑏𝑏 is positive when 𝑛𝑛 is even, and 
� 𝑏𝑏 may be negative when 𝑛𝑛 is odd; and 

o 𝑛𝑛 is a whole number such that  2 ≤ 𝑛𝑛 ≤ 9. 
• Item difficulty can be adjusted via these example 

methods, but is not limited to these methods: 
o radicands lead to roots that do/do not simplify to 

rational numbers 
o sum/product of the radicands does/does not lead 

to roots that simplify to a rational number 
o integer or fraction coefficients may be added in 

front of the radicands 
o radicands can be whole numbers or fractions 

 
TM2a  
Stimulus: The student is presented with a list of expressions 
that contain the sums of rational and/or irrational numbers. 
 
Example Stem: Select the appropriate box to identify each 
expression as having either a rational or irrational sum.  
 

 Rational Irrational 
5√7 + 1

7               

√4 + 17               
12.4 + (−11)        
−4

5 +(−10√10)      

 
Rubric: (1 Point) The student correctly identifies the sum as 
rational or irrational (e.g., Irrational, Rational, Rational, 
Irrational). 
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Task Model 2 
 
Response Type: 
Matching Tables 
 
DOK Level 2 
 
N-RN.B.3  
Explain why the sum or 
product of two rational 
numbers is rational; 
that the sum of a 
rational number and an 
irrational number is 
irrational; and that the 
product of a nonzero 
rational number and an 
irrational number is 
irrational. 
 
Evidence Required: 
2. The student 
determines whether the 
sum of two numbers is a 
rational number or an 
irrational number. 
 
Tools: None 

TM2b  
Stimulus: The student is presented with a table of numbers. 
 
Example Stem: Select each box in the table where the numbers 
from corresponding rows and columns will have a rational sum. 
 
 

 4 
𝟏𝟏
𝟑𝟑 √𝟑𝟑 𝝅𝝅 

4     
𝟏𝟏
𝟑𝟑     

√𝟑𝟑     

𝝅𝝅     
 

Rubric: (1 Point) The student correctly identifies the sum as 
rational or irrational (e.g., see below). 

 4 
𝟏𝟏
𝟑𝟑 √𝟑𝟑 𝝅𝝅 

4     
𝟏𝟏
𝟑𝟑     

√𝟑𝟑     

𝝅𝝅     
 

Response Type:  Matching Tables 
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Task Model 3 
 
Response Type: 
Matching Tables 
 
DOK Level 2 
 
N-RN.B.3  
Explain why the sum or 
product of two rational 
numbers is rational; 
that the sum of a 
rational number and an 
irrational number is 
irrational; and that the 
product of a nonzero 
rational number and an 
irrational number is 
irrational. 
 
Evidence Required: 
3. The student 
determines whether the 
product of two numbers 
is a rational number or 
an irrational number. 
 
Tools: None 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prompt Features: The student is prompted to identify products 
as rational or irrational. 
 
Stimulus Guidelines:  

• The irrational numbers can be 𝜋𝜋 or of the form 𝑎𝑎 √𝑏𝑏𝑛𝑛  
where: 

o 𝑎𝑎 is rational; 
o 𝑏𝑏 is an integer such that 

� 𝑏𝑏 is positive when 𝑛𝑛 is even, and 
� 𝑏𝑏 may be negative when 𝑛𝑛 is odd; and 
� 𝑛𝑛 is a whole number such that  2 ≤ 𝑛𝑛 ≤ 9. 

• Item difficulty can be adjusted via these example 
methods, but is not limited to these methods: 

o radicands lead to roots that do/do not simplify to 
rational numbers 

o sum/product of the radicands does/does not lead 
to roots that simplify to a rational number 

o integer or fraction coefficients may be added in 
front of the radicands 

o radicands can be whole numbers or fractions 
 
TM3a  
Stimulus: The student is presented with a list of expressions 
that contain the product of rational and/or irrational numbers. 
 
 
Example Stem: Select the appropriate box to identify each 
expression as having either a rational or irrational product.  
 

 Rational Irrational 
5√7 ∙ 17               

√4 ∙ 17               
12.4 ∙ (−11)        

−4
5 ∙ (−10√10)       

 
 
Rubric: (1 Point) The student correctly identifies the product as 
rational or irrational (e.g., Irrational, Rational, Rational, 
Irrational). 
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Task Model 3 
 
Response Type: 
Matching Tables 
 
DOK Level 2 
 
N-RN.B.3  
Explain why the sum or 
product of two rational 
numbers is rational; 
that the sum of a 
rational number and an 
irrational number is 
irrational; and that the 
product of a nonzero 
rational number and an 
irrational number is 
irrational. 
 
Evidence Required: 
3. The student 
determines whether the 
product of two numbers 
is a rational number or 
an irrational number. 
 
Tools: None 
 

TM3b  
Stimulus: The student is presented with a table of numbers. 
 
Example Stem: Select each box in the table where the numbers 
from corresponding rows and columns will have a rational 
product. 
 
 

 4 
𝟏𝟏
𝟑𝟑 √𝟑𝟑 −√𝟑𝟑 

4     
𝟏𝟏
𝟑𝟑     

√𝟑𝟑     

−√𝟑𝟑     

Rubric: (1 Point) The student correctly identifies the product as 
rational or irrational (e.g., see below). 

 
 4 

𝟏𝟏
𝟑𝟑 √𝟑𝟑 −√𝟑𝟑 

4     
𝟏𝟏
𝟑𝟑     

√𝟑𝟑     

−√𝟑𝟑     

 
Response Type: Matching Tables 
 

 
  



HS Mathematics Item Specification C1 TB       
 

9      Version 3.0 
  

Task Model 3 
 
Response Type: 
Multiple Choice, 
multiple correct 
response 
 
DOK Level 1 
 
N-RN.B.3  
Explain why the sum or 
product of two rational 
numbers is rational; 
that the sum of a 
rational number and an 
irrational number is 
irrational; and that the 
product of a nonzero 
rational number and an 
irrational number is 
irrational. 
 
Evidence Required: 
3. The student 
determines whether the 
product of two numbers 
is a rational number or 
an irrational number. 
 
Tools: None 

Prompt Features: Identify which factors would result in a 
rational product when multiplied by a given a rational or 
irrational number. 
  
Stimulus Guidelines:  

• The irrational numbers can be 𝜋𝜋 or of the form 𝑎𝑎 √𝑏𝑏𝑛𝑛  
where: 

o 𝑎𝑎 is rational; 
o 𝑏𝑏 is an integer such that 

� 𝑏𝑏 is positive when 𝑛𝑛 is even, and 
� 𝑏𝑏 may be negative when 𝑛𝑛 is odd; and  
� 𝑛𝑛 is a whole number such that  2 ≤ 𝑛𝑛 ≤ 9. 

• Item difficulty can be adjusted via these example 
methods, but is not limited to these methods: 

o radicands lead to roots that do/do not simplify to 
rational numbers 

o sum/product of the radicands does/does not lead 
to roots that simplify to a rational number 

o integer or fraction coefficients may be added in 
front of the radicands 

o radicands can be whole numbers or fractions 
 
TM3c 
Stimulus: The student is presented with a rational or irrational 
number. 
Example Stem: Select all numbers that will produce a rational 
number when multiplied by 7√5. 
   

A. −1
5 

B. 7√125  
C. 5 + √5 

D. 3�9
5 

 
Rubric: (1 point) The student correctly identifies the products as 
rational (e.g., B, D). 
 
Response Type: Multiple Choice, multiple correct response 
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Task Model 3 
 
Response Type: 
Matching Tables 
 
DOK Level 1 
 
N-RN.B.3  
Explain why the sum or 
product of two rational 
numbers is rational; 
that the sum of a 
rational number and an 
irrational number is 
irrational; and that the 
product of a nonzero 
rational number and an 
irrational number is 
irrational. 
 
Evidence Required: 
2. The student 
determines whether the 
sum of two numbers is a 
rational number or an 
irrational number. 
 
3. The student 
determines whether the 
product of two numbers 
is a rational number or 
an irrational number. 
 
Tools: None 

Prompt Features: The student will be prompted to identify 
sums and products as rational or irrational. 
  
Stimulus Guidelines:  

• The irrational numbers can be 𝜋𝜋 or of the form 𝑎𝑎 √𝑏𝑏𝑛𝑛  
where: 

o 𝑎𝑎 is rational; 
o 𝑏𝑏 is an integer such that 

� 𝑏𝑏 is positive when 𝑛𝑛 is even, and 
� 𝑏𝑏 may be negative when 𝑛𝑛 is odd; and 

o 𝑛𝑛 is a whole number such that  2 ≤ 𝑛𝑛 ≤ 9. 
• Item difficulty can be adjusted via these example 

methods, but is not limited to these methods: 
o radicands lead to roots that do/do not simplify to 

rational numbers 
o sum/product of the radicands does/does not lead 

to roots that simplify to a rational number 
o integer or fraction coefficients may be added in 

front of the radicands 
o radicands can be whole numbers or fractions 

 
TM3d 
Stimulus: The student is presented with expressions that 
contain the sums and products of rational and/or irrational 
numbers. 
 
Example Stem: Select the appropriate box to identify the value 
of each expression as being rational or irrational.  
 

 Rational Irrational 
5√7 + 1

7               

12.4 ∙ (−11)                   
√4 + 17   

�−10√10� ∙ 10√10     
 
Rubric: (1 Point) Student correctly identifies all sums and 
products correctly (e.g., Irrational, Rational, Rational, Rational). 
 
Response Type: Matching Tables 

 


