2021 MCAS Sample Student Work and Scoring Guide

Grade 10 Mathematics
Question 13: Constructed-Response

Reporting Category: Number and Quantity

Standards: AI.N-RN.A.1, MII.N-RN.A.1 - Explain how the definition of the meaning of rational
exponents follows from extending the properties of integer exponents to those values, allowing for a
notation for radicals in terms of rational exponents. For example, we define 52 to be the cube root
of 5 because we want (5%2)% = 5(*3)3 to hold, so (5¥%)% must equal 5.

Item Description: Translate between radical and exponential representations of different
expressions and create a radical expression based on stated parameters.

Calculator: Not allowed

View item in MCAS Digital 1tem Library

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

Score* Description

AA The student response demonstrates an exemplary understanding of the Number and
— Quantity concepts involved in explaining how the definition of the meaning of rational
exponents follows from extending the properties of integer exponents to those values,
4B allowing for a notation for radicals in terms of rational exponents. The student
constructs and evaluates expressions involving radicals and rational exponents.

The student response demonstrates a good understanding of the Number and Quantity
concepts involved in explaining how the definition of the meaning of rational exponents
follows from extending the properties of integer exponents to those values, allowing for
a notation for radicals in terms of rational exponents. 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.

[OV]

The student response demonstrates a fair understanding of the Number and Quantity
concepts involved in explaining how the definition of the meaning of rational exponents
follows from extending the properties of integer exponents to those values, allowing for
a notation for radicals in terms of rational exponents. 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 how the definition of the meaning of rational
exponents follows from extending the properties of integer exponents to those values,
allowing for a notation for radicals in terms of rational exponents.

I~

The student response contains insufficient evidence of an understanding of the Number
and Quantity concepts involved in explaining how the definition of the meaning of
rational exponents follows from extending the properties of integer exponents to those
values, allowing for a notation for radicals in terms of rational exponents. As a result,
the response does not merit any points.

10

*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.A.01
https://www.doe.mass.edu/frameworks/search/Map.aspx?ST_CODE=Mathematics.MII.N-RN.A.01
https://mcas.digitalitemlibrary.com/home?subject=Math&grades=Grade%2010&view=ALL&itemUIN=MA311164
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Score Point 4A

This question has four parts.
Nora, Owen, and Peyion are studying expressions.
Part A
Nora writes this expression.
(v3)"
What is the value of Nora's expression? Show or explain how you got your answer.

Enter your answer and your work or explanation in the space provided.

(9 () ()~ () =2

PartB

Owen writes this expression.

3
26
What is the value of Owen’s expression? Show or explain how you got your answer.

Enter your answer and your work or explanation in the space provided.

V=2 x2x2x2x2x2=+64=14

Part C
Owen writes a second expression in this form.
VT

What value should Owen use for x to make his second expression equivalent to his
first expression? Show or explain how you got your answer.

Enter your answer and your work or explanation in the space provided.

—

Therefore Owen should use 16 as the value of x to
make the expressions equivalent.




Grade 10 Math Question 13
Part D
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Peyton writes a different expression that contains a cube root and an exponent.
Peyton's expression is equivalent to Nora's expression.

Write an expression that could be Peyton's expression. Show or explain how you got
your answer.

Enter your answer and your work or explanation in the space provided.
; 2
(1/27) =

2
(\/27) is equal to 27 and v/27 = 3, therefore

2
y (\/ 27) = J. This is equivalent to Nora's

expression and contains a cube root and an
exponent.

Back to Scoring Guide
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Score Point 4B

This question has four parts.
MNora, Owen, and Peyton are studying expressions.
Part A
MNora writes this expression.
(v3)"
What is the value of Nora’s expression? Show or explain how you got your answer.

Enter your answer and your work or explanation in the space provided.

The answer to Nora's expression is 3. | know this
because any sgaure root then raised to the power of

2 is going to just be that number. So \/5 then raised
to the power of two is still going to be 3.

PartB

Owen writes this expression.

3

96
What is the value of Owen'’s expression? Show or explain how you got your answer.

Enter your answer and your wark or explanation in the space provided.

The answer to Owen's expression is 4. | know this
because 28is 2 x 2 x 2 x 2 x 2 x 2 which is
equivelantto 4 X 4 x 4. So the cubed root of
whatever 4 X 4 X 4 is is just going to be 4.

PartC
Owen writes a second expression in this form.
VT

What value should Owen use for & to make his second expression equivalent to his
first expression? Show or explain how you got your answer.

Enter your answer and your work or explanation in the space provided.

Owen should make £ = 16. | know this because the
answer to Part B was 4 so we want the answer to this
Part to be 4 as well. 4 X 4 = 16 so therefore the
squareroot of 16 will be 4, making £ = 16.
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Part D

Peyton writes a different expression that contains a cube root and an exponent.
Peyton's expression is equivalent to Nora's expression.

Write an expression that could be Peylon's expression. Show or explain how you got
YOUr answer.

Enter your answer and your work or explanation in the space provided.

One expression that could be Peyton's is W N
know this because Nora's expression equals 3
meaning this equation will also have to equal 3 and 3
cubed and then cube rooted will end up just being 3.

Back to Scoring Guide




Grade 10 Math Question 13

Score Point 3
This question has four parts.
Nora, Owen, and Peyton are studying expressions.
Part A

Nora writes this expression.

2
(v3)
What is the value of Nora's expression? Show or explain how you got your answer.

Enter your answer and your work or explanation in the space provided.

The value of Nora's expression is 3. | got this answer

because (\/5)2 is the same as (\/5) X (\/5)

This would then equal \/ﬁ which could then be
simplified to 3.

Part B

Owen writes this expression.

3

96
What is the value of Owen’s expression? Show or explain how you got your answer.

Enter your answer and your work or explanation in the space provided.

The value of Owen's expression is 4. | got this
answer by first simplifying 2% which is equal to 64.
Then | did /64 which equals 4.

PartC
Owen writes a second expression in this form.
VT

What value should Owen use for x to make his second expression equivalent to his
first expression? Show or explain how you got your answer.

Enter your answer and your work or explanation in the space provided.

1f Owen used the value 16 for x then it would make
both equations equivalent. | know this because the
squareroot of 16 is 4.

page 6 of 13
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PartD

Peyton writes a different expression that contains a cube root and an exponent.
Peyton's expression is equivalent to Nora's expression.

Write an expression that could be Peyton's expression. Show or explain how you got
your answer.

Enter your answer and your work or explanation in the space provided.

Peyton's expression could be \3/ 122 got this
answer because it is divisible by 3.

Back to Scoring Guide




Grade 10 Math Question 13

Score Point 2
This question has four parts.
Mora, Owen, and Peyton are studying expressions.
Part A

MNora writes this expression.
2
(v3)
What is the value of Nora's expression? Show or explain how you got your answer.

Enter your answer and your work or explanation in the space provided.

the value of Nora's expression is 3. The square root
of 3 to the second power would be the square root of
9, which is 3.

Part B

Owen writes this expression.

3

26
What is the value of Owen's expression? Show or explain how you got your answer.

Enter your answer and your work or explanation in the space provided.

The value of Owen's expression is the cube root of
128. This is because 2 to the 6th power would be 128
and then the 3 on the outside means to divide by the
cube root.

Part C
Owen writes a second expression in this form.
VE

What value should Owen use for & to make his second expression equivalent to his
first expression? Show or explain how you got your answer.

Enter your answer and your work or explanation in the space provided.

128 to the third power so the answer would be the
cube root.

page 8 of 13
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Part D

Peyton writes a different expression that contains a cube root and an exponent.
Peyton's expression is equivalent to Nora's expression.

Write an expression that could be Peyion's expression. Show or explain how you got
your answer.

Enter your answer and your work or explanation in the space provided.

\3/ 3this is equivalent because 3 to the third power
equals 27, and then cube rooted would be 3.

Back to Scoring Guide
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Score Point 1

This question has four parts.

Mora, Owen, and Peyton are studying expressions.

Part A

Mora writes this expression.

2
(v/3)
What is the value of Nora's expression? Show or explain how you got your answer.

Enter your answer and your work or explanation in the space provided.

3 to the 2nd power is 9 and the root of 9 is 3. 3 is the
answer.

Part B

Owen writes this expression.

3

o6
What is the value of Owen’s expression? Show or explain how you got your answer.

Enter your answer and your wark or explanation in the space provided.

the answer is 128 because 2 to the 6th power is 128.

PartC
Owen writes a second expression in this form.
vz

What value should Owen use for & to make his second expression equivalent to his
first expression? Show or explain how you got your answer.

Enter your answer and your work or explanation in the space provided.

owen should make x = 36 because the square root of |
36 is 6 which is equivalent to 3.
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Part D

Peyton writes a different expression that contains a cube root and an exponent.
Peyton's expression is equivalent to Nora's expression.

Write an expression that could be Peyton's expression. Show or explain how you got
your answer.

Enter your answer and your work or explanation in the space provided.

peyton's expression should be v/ 62 because this is
equals to 3 which is equivilalent to Nora's expression.

Back to Scoring Guide
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Score Point O

This question has four parts.

Nora, Owen, and Peyton are studying expressions.

Part A

MNora writes this expression.

(v3)'
What is the value of Nora's expression? Show or explain how you got your answer.

Enter your answer and your work or explanation in the space provided.

it would be 9 because v/3 - v/3is 9

Part B

Owen writes this expressian.

3

26
What is the value of Owen's expression? Show or explain how you got your answer.

Enter your answer and your work or explanation in the space provided.

25 — 19

J12 = 28

PartC
Owen writes a second expression in this form.
NE:

What value should Owen use for & to make his second expression equivalent to his
first expression? Show or explain how you got your answer.

Enter your answer and your work or explanation in the space provided.

owens first expression was equal too 28 so the x
value for this egation should be 56
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Part D

Peyton writes a different expression that contains a cube root and an exponent.
Peyton's expression is equivalent to Nora's expression.

Write an expression that could be Peylon's expression. Show or explain how you got
your answer.

Enter your answer and your work or explanation in the space provided.

\3/ 32 because the value has to be equal to 9

Back to Scoring Guide
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