2026 MCAS Sample Student Work and Scoring Guide

Grade 10 Mathematics
Question 13: Constructed-Response

Reporting Category: Number and Quantity

Standard: 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.

Item Description: Identify irrational numbers from a list, determine whether a sum and a
product of numbers from the list are rational, and assess a claim about operations with rational
numbers.

Calculator: Not allowed

This item can be found in the released item sets on the MCAS Resource Center.

Scoring Guide
Select a score point in the table below to view the sample student response.

Score* Description

The student response demonstrates an exemplary understanding of the Number and
Quantity concepts involved in explaining 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 non-zero rational number and an irrational number is irrational. The
student correctly uses properties of given rational and irrational numbers to determine the
nature of their sums and products.

4A

4B

The student response demonstrates a good understanding of the Number and Quantity
concepts involved in explaining 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 non-zero rational number and an irrational number is irrational. Although there
is significant evidence that the student was able to recognize and apply the concepts
involved, some aspect of the response is flawed. As a result, the response merits 3 points.

(8]

The student response demonstrates a fair understanding of the Number and Quantity
concepts involved in explaining 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 non-zero rational number and an irrational number is irrational. While some
aspects of the task are completed correctly, others are not. The mixed evidence provided
by the student merits 2 points.

IN

The student response demonstrates a minimal understanding of the Number and Quantity
concepts involved in explaining 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 non-zero rational number and an irrational number is irrational.

=

The student response contains insufficient evidence of an understanding of the Number
and Quantity concepts involved in explaining 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 non-zero rational number and an irrational number is irrational. As
a result, the response does not merit any points.

(=]

*Letters are used to distinguish between sample student responses that earned the same score (e.g., 4A and 4B).


https://www.doe.mass.edu/frameworks/search/Map.aspx?ST_CODE=Mathematics.AI.N-RN.B.03
https://mcas.onlinehelp.cognia.org/released-items/
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Question Introduction

This question has four parts.

Consider this list of numbers.

-5, %, 1.8, 2v/2, 6, /10



Grade 10 Math Question 13

Score Point 4A
Part A

Which numbers fram the st are ircational?

Sl the Do COrfecl answers.

Al = I i
c| 14 B =
€] » [ IR
Part B

Identify two rethonal nurmbers from the list and find
their sum. Is the sum ratonal or irrstonal? Explan

FOUF Feas0ning.

Enter your answer and your explanation in the spate
provided.

T rational numbers from the i1 are 1.8 and 6.
Thair sum i 7.8, which is mtional. This is
because adding 2 ralional numbers gives 8
ralional number a5 & whole because they are
from the same set of numbers. The sum is 7.8
bocause adding & and 1.8 can boll down to
adding 6 and 1 and than adding 0.B to the
solution. This gives T+0.8, which s 7.8.

Part C

Consider this expression, which represents the product of

two narmibers from the list,
(=5){H2)

Is the value of the expreswon ratianal o irratanal]
Explain your reasoning,

Enter your answer and your explanation in the space
provided

The value s rratienal because the irratanality of a
number can not be taken away by multiphtng it by
A rational number, instead, the product is
irrational. The result is <1043 .

Part D

A student claims that the product of any two
rathonal numbers is pot abways ratonal. 1s the
student's elaim true? Explain your reasoning.

Enter your armwer and your explanation in the space
provicled.

The spudent's chaim is pot rrue becaese & rational
number cannot becoms irationdl using the 4
elementary operations unless an irmational number
s introduced. which if the product i between 2
ratianal mumbaers, It i not. This means that the
product will abways be rational

Back to Scoring Guide
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Grade 10 Math Question 13

Score Point 4B
Part A

Which numbers from the list are rrational?
Select the WD COMMBCT AMBAEFS.

L
™

Identify two ratienal numbers from the list and find
their sum, is the sum rational or iratienal? Explain

JOUIF Feasaning.

Enter your answer and your explanation in the space
provided.

Lo
5+ 5 =45

The sumi is rational. The sum of two
rational numbers will always be
rational as well, as there can be no
irationality added. Herme, -4.5 can be
expressed as a fraction o

0 It is rational. 7

Part C

Consider this expressian, which represents the produ of

two numbers fram the list

(-8)(2/2)

I5 the valise of the expression rational or irrational?
Explain your reasoning.

Enter your answer and your explanation in the space
provided.

(=5){avVT ) ==tV
The value of the exprescion is rational, because it
cannot be expressed a3 a fraction.

Part D

A sudent chaims that the product of amy two
rathonal numbers i not always ratonal 15 the
student's claim true? Explain your reasoning,

Enter your answes and your explanation in the space
provvicied,

Thie student's claim is Talse. Given two rational
numbsers, thesr product will abways be ratanal

There & no trrationality in either of the rational
numisers, so their produc can't be v either,

Back to Scoring Guide

page 4 of 8



Grade 10 Math Question 13

Score Point 3
Part A

‘Which numibers from the list are irrational?

Salect the two Comect answers.,

5
Al ﬂ;
T| 18 ﬂ b5 |
E| & [F] 10
Part B

Identify two rational numbers from the list and find
thedir sum. ks the sum rational or rrational? Explain
YELF FEALORING.

Enter youwr answer and your explanation in the space
prowided.

-5 and B are rational numbers. Their sum 5 -5 + &
= 1. The number 1 |5 ratkonal,

Part C

Consider this expression, which represents the product of

two numbers from the list.

(-5} (22}

Is the value of the expression rational or irrational?
Explain your reasoning.

Enter yousr answer and your explanation in the space
provided,

Thits eupression & rational, This |5 becuase I and
the square root of 2 |s irrational so when

miltiplying them together the whole expression
the turns irrational,

Part D

A student elalms that the product of amy two
rational numbers ks net always rational. 1s the

student’s clasm true? Explain your reasoning.

Enter yousr answer and your explanation in the space
provesded.

Mo the students claim & not true. When you
rruiltipdy two raticnal nushbers together their
products will ahways be rational.

Back to Scoring Guide
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Score Point 2
Part A

Which numbers from the list are irrational?

Select the twe CodTect answers.
. o
o LI
1 18 @] a2
@* [ e
Part B

Identify two rational nurmbers from the list and find
thedr surm. is the surm rational or (rrational? Explain

YOUF Feasoning.

Enter your answer and your explanation in the space
provided.

1.8 and 172 are both rational, the sum of both
numbers s 2310 or 1 and 31 0ths. this number is
siill a rational because it has a ratio in it (2310 or
310

Part C

Conshder thés expression, which represents the product of

two numbers from the list,
(=5}{WT)

Is the value of the expression ratonal o irrational?
Explain your reasoning.

Enter your answer and your explanation in the space
provided.

the vakee when | calculated it was -10 3 and
that i5 still irrational since it has a square root that
cant be broken down,

Part D

A student claims that the product of any two
rational numbers is net always rational. Is the
student’s claim true? Explain your reasoning.

Enter your answer and your explanation in the space

provided,

| agree with the student, product is multiplcation
and when you mutiply rational numbers together |
cannot think of two rational numbers that could
mudtiply and create an irrational.

Back to Scoring Guide
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Grade 10 Math Question 13

Score Point 1
Part A

Which numbers from the kst are irrational?

Select the tWo COrfect answers,

Al = B! 3
g] 18 o
g ¢ o
Fart B

Identify two rational numbers from the list and find
thair sum. Is the sum rational or irrational? Explain
your reasoning.

Enter your answer and your explanation in the space
provided.

they are srational becase they are Inegualities

Part C

Consider this expression, which represents the product of
tweo numbers. from the list.

(-5) (24T}

Is the value of the expression rational or Frationall?
Explain your reasoning,

Enter yousr andweer and yowr explanation in the space
provided.

This value Is rational

Part D

A student claims that the product of any two
rational numbers is not ahways rational. Is the
student’s claim true? Explain your reasoning.

Enter your answer and your explanation in the space
provided.

yes the students claim s true

Back to Scoring Guide

page 7 of 8



Grade 10 Math Question 13

Score Point 0
Part A

‘Which numbers from the list are ETational?

Select the two cormect answers,

A B :
T 18 _u' P |
E} ® P
Part B

Identify two rational numbers fram the list and find
thedr sum. 15 the sum rational or irrational? Explain
YOUr reasoning.

Enter your answer and your explanation in the space
provided.

the sum of 1/2 5.5 and the sum of 3432 54, .5
knt and 4 is,

Part C

Consider this expression, which represents the product of

o pumbers from the list
{-53(2,2)

Is the value of the expresskon rational or rational?
Explain your reasoning,

Enter your answer and your explanation In the space
provided.

rathcnal it will equal a whale number

Part D

A student claims that the product of any two
rational numbaers is not always rational. Is the
student's claim true? Explain your reasoning.

Enter your answer and your explaration in the space
provided.

yis because it could be hess than 1

Back to Scoring Guide
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