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NEW MEXICO 2010 RELEASED ITEMS 
GRADE 8 MATH

5-8.G.4.8.04	 Geometry: Benchmark G.4: Use visualization, spatial reasoning, and geometric modeling 
to solve problems. Performance Standard 4: Develop and use formulas for area, perimeter, 
circumference, and volume.

163781.000 163782 Common EQ, CMN

Eldon is making candles as gifts. The first candle he made is shaped like a square pyramid 
and the second candle is shaped like a cube. The pyramid candle has a height of 4 inches 
and a 3-inch-by-3-inch square base, as shown below.

3 in.

3 in.

4 in.

A.	 What is the volume, in cubic inches, of the pyramid-shaped candle? Use words, 
numbers, or diagrams to justify your answer.

B.	 The cube-shaped candle Eldon made has edges that are 3 inches in length. What  
is the volume, in cubic inches, of this candle? Use words, numbers, or diagrams to 
justify your answer.

C.	 Eldon wants to make two more candles with the following conditions.

•	The volume of each of the candles should be approximately 64 cubic inches.
•	One of the candles will be shaped like a rectangular prism, and the other will  

be shaped like a cylinder.

What could be the dimensions, in inches, of these two candles Eldon wants to make? 
Use words, numbers, or diagrams to justify your answer.

5.

awozmak
Text Box
The units are embedded in the question (i.e. we ask "what is the volume, in cubic inches").  Because of this, the students don't need to include the units in their answer, since we have already specified what units we want the answer in.
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Score Description

4

The student response

•	 offers a correct solution and is well supported by well-developed and accurate 
explanations.

•	 gives evidence that an appropriate problem-solving strategy was selected and 
implemented, but may contain minor errors that do not detract from the overall 
quality of the student response.

•	 is clearly organized and focused, and shows a mathematical understanding of the 
task or concept.

•	 contains sufficient work to convey thorough understanding of the problem.

3

The student response

•	 offers a generally correct solution, but contains minor flaws in reasoning or 
computation.

•	 gives evidence that an appropriate problem-solving strategy was selected and 
implemented, but may contain minor arithmetic or algebraic errors that do detract 
from the overall quality of the student response.

•	 is clearly focused and well organized, but neglects some aspect of the complete 
solution to the problem.

•	 lacks significant detail to convey thorough understanding of the task or concept to 
warrant a 4.

2

The student response

•	 offers a partially correct answer to the problem.

•	 may contain flaws indicating an incomplete understanding of the task or concept.

•	 may show faulty reasoning leading to weak answers or conclusions.

•	 may demonstrate unclear communication in writing or diagrams.

•	 may demonstrate a poor understanding of relevant mathematical procedure or 
concepts.

1

The student response

•	 offers a correct solution with no supporting evidence or explanation.

•	 offers little or no supporting detail, conveying limited understanding.

•	 contains numerous errors in computation and reasoning that detract from the overall 
quality of the response.

•	 provides vague interpretation to the solution/explanation, indicating little or no 
mathematical understanding of the task or concept.

0

The student response

•	 gives an incorrect response with no work shown.

•	 offers no mathematical understanding of the problem.

•	 does not address the problem.

Scoring Guide
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Sample responses
A)

V =
1
3

Bh =
1
3

(3 • 3)4 = 12 in.3  

B)

V = lwh = 33 = 27 in.3

C)

Rectangular Prism:

V = 64 = lwh → many solutions, e.g.,

43 = 64

821 = 64

424 = 64

2216 = 64

Cylinder:

V = 64 = πr 2h ≈ 20π → many solutions, e.g.,

π(4.47)21 ≈ 20π

π(3.16)22 ≈ 20π

π(2.58)23 ≈ 20π, etc.





awozmak
Text Box
Part C includes correct answers for each, with work showing that the dimensions equal a volume that is close to 64.  While the dimensions in Part C for the cylinder could be closer to 64, these are reasonable dimensions given the criteria indicated in the prompt. (The strand is testing geometry, not estimation).  



awozmak
Text Box
This answer results from multiplying by 0.33333 instead of dividing by 3.  Does not detract from the geometric concepts.  

awozmak
Text Box
A cube is considered a rectangular prism, so the dimensions are fine.  While there is no explanation in Part C, or work to indicate the calculated volumes, the correct work in B lends support, as the student has already demonstrated an ability to calculate volume of this types of figure.  (Volume of cylinder works out to 62.8 cubic inches).  While work/explanation is lacking for the cylinder, this omission is not enough to detract from overall understanding.  
--
Lack of work in C is scored leniently in this item since the volume of a prism is a skill demonstrated in Part B.  While there is nothing that demonstrates volume of a cylinder, these are not easily 
guess-able answers, and correct answers strongly suggest correct strategy was used.   



awozmak
Text Box
The dimensions of the cylinder would result in a volume of 54.008 (using 3.14) or 54.035 (using Pi button).  In either case, the volume is too far off from the target of 64.  



awozmak
Text Box
In Part A, student shows a correct formula, but uses it wrong (uses one base measurement instead of area of base).  Part C lacks further explanation, but is supported by the work in Part B.  Given dimensions result in cylinder volume of 64.7625 and a prism volume of 64.5.  



awozmak
Text Box
The labeling of the volumes as square inches instead of cubic inches does not detract.
--
Part C has correct cylinder dimensions (V=68.1).  But, student does not give all 3 dimensions for the rectangular prism, and just gives us the area of the base, not the length and width.  This detracts from the response and results in the 3 score.  



awozmak
Text Box
Part A is incorrect. (1.3 x 3 x 4 = 15.6.  Possibly thinking 1/3 is 1.3?)  Part B is incorrect (possibly adding the the length and width to get the dimensions of the base?).
--
Despite A and B being incorrect, the student does show correct dimensions for each in Part C, with supporting work.  The cylinder would be 2 and 5 (2 x 2 x 3.14 x 5 = 62.8) and the prism is 1.3, 7 and 7 (1.3 x 7 x 7 = 63.7).  Calculating the volume for these dimensions is good strategy.  
--
Calculating volumes correctly half the time "contains flaws indicating an incomplete understanding of the task or concept" (rubric language).



awozmak
Text Box
Student shows an understanding of volume for cubes and rectangular prisms, but no understanding of volumes of pyramids and cylinders.  While the correct formula is written in Part A, it is not used correctly, as only one base dimension is used, instead of the area of the base.  



awozmak
Text Box
Parts A and B are both correct.  The student makes no attempt to answer Part C, which is the more difficult portion of the problem.  This results in a partially correct solution to the problem



awozmak
Text Box
The response contains 1 correct answer (Part B) without any supporting work.  
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Text Box
Part A has a correct answer, without any supporting detail.  Nothing else is correct.  (Part C results in a volume twice as big as asked for).



awozmak
Text Box
Both Part A and B are incorrect, as they only consider 2 dimensions in the calculations of volume.  This is a significant error that shows no understanding of the relevant concepts.  No answers are provided in Part C.  "The student response offers no mathematical understanding of the problem."
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Text Box
All Responses are incorrect.  The only work shown, in Part A, is incorrect, as the 1/3 portion is omitted.  This is a significant error related to the concept being tested.  "The student response offers no mathematical understanding of the problem."



awozmak
Text Box
"The student response offers no mathematical understanding of the problem,"  All answers are wrong, and are accompanied by incorrect work.  Part A fails to incorporate the 1/3 portion of the formula.  Part B only factors in 2 dimensions, not 3.  Part C appears to offer 4 different dimensions, which are also multiplied wrong (4 x 4 x 3 x 3 = 144, not 324)
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3 score
Part A and B are both correct, with work to justify the answers.  Part C has a correct set of dimensions for the cylinder, with supporting work.  The dimensions for the prism are correct, with work.  However, the drawing of a pyramid instead of a rectangular prism detracts from the response and brings into question full understanding of the geometric concepts.  As a result, this paper is a 3 score response.  
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1- score.
Part A has a correct formula, and plugs numbers in correctly.  However, there is a significant error when attempting to multiply by 1/3.  While this error is significant, it is more related to fractions and less to geometric understanding, and does not complete negate any credit.  
Part B has incorrect answer with an incorrect explanation provided.
Part C has an incorrect answer, with incorrect work and explanation.
There is enough correct procedure in Part A to demonstrate some level of geometric understanding, and results in a low 1 score. 
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Low 1 score
While Part B is wrong and lacks any work, and Part C does not give 3 dimensions (and simply giving a base area and a height that would equal 64 when multiplied is not worth credit) Part A has a potentially correct answer.  11.88 is the answer that would result from 3 x 3 x 4 x .33.  While there is no work to support this, answer credit was awarded, and the paper was scored as a low 1 score response.    
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4 score.
Part A has a correct answer with sufficient explanation of how the answer was obtained.
Part B has a correct answer, with sufficient explanation of showing the correct formula (which is only acceptable for credit when paired with the correct answer, not on it's own).
Part C has correct dimensions for each figure.  While there is work or explanation lacking here, it does not significantly detract.  (Prism V=64.  Cylinder V=64.056 using 3.14 as Pi)
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4 score.
Part A has a correct answer with work.  While the final step shows the use of a multiplication symbol instead of division (36 times 3 equals 12) the result clearly indicates division was used.  This error is considered minor and does not detract from the overall response.  
Part B has a correct answer with work shown.
Part C shows correct dimensions. Cylinder radius =2 height = 5.25.  V=65.94.  It does contain a minor calculation error (4 x 3.14 = 12.56, not 12.48), but this error is minor and does not detract from understanding.  The dimensions for the prism (16, 2, 2) are correct and result in a volume of 64.
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3 score.
Part A shows generally correct procedure, but makes an error in converting the 1/3 into a decimal.  This conversion is a significant error that detracts from the overall response, and results in the 3 score.
Part B has a correct answer and is supported by work.
Part C has correct dimensions for each.  Work/explanation is lacking.  Prism V = 64.2.  Cylinder V= 64.056
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0 score.  Part A only uses 2 dimensions.  No mathematical understanding is demonstrated.
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4 score.
All answers are correct and are well supported.  
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2 score.
Part A has correct answer with supporting work.
Part B has correct answer with supporting work.
Part C has incorrect answers.  Nothing in Part C is close to being correct.
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0 score.
Part A divides by 3 instead of 4.  This error is significant, and is enough to result in no credit.  It is a worse error then the responses that convert 1/3 wrong.  
Part B appears to be using a 3 by 3 by 4 figure, not a cube.  This is a significant lack of geometric understanding.
Part C is not correct.  
No mathematical understanding is demonstrated.  
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2 score.
Part A has an incorrect answer and incorrect work.  There is no attempt to divide by 3.
Part B has a correct answer, with work.
Part C has correct dimensions for the prism, and shows the volume is 64.  The dimensions for the cylinder are incorrect.  These dimensions include a width (not a correct one to include for the figure).  Ignoring that, the given dimensions would result in a volume of 50.24, which is not close (1x1x16x3.14)
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