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Purpose Statement 
Physics 

 
The Physics End-of-Course (EOC) exam is intended to measure student proficiency of the New Mexico Science 
Standards.  This course-level exam is provided to all students who have completed Physics or related courses. 
This exam can be given for the following STARS course codes: 
 
1731 - Physics-First Year 
1733 - Physics Advanced Studies 
1735 - AP Physics B 
                            
Intended as a final exam for the course, this is a summative exam covering a range of content, skills, and applications. 
Scores are reported to the teacher, school, district, and state levels for the purposes of student grades, curriculum review, 
student graduation requirements, and NMTeach summative reports. 
 
Materials Required for Testing: 
NMPED Physics Reference Sheet and a Scientific or Graphing Calculator 
 
“The EOCs are exams written by New Mexico Teachers for New Mexico Students.” 
During the 2016-17 school year, teachers were brought together in person or online as part of the blueprint and exam 
revision process.  The NMPED extends our gratitude to all those who contributed to this improvement process.  Although 
we were unable to implement every suggestion due to conflicting viewpoints at times, this blueprint reflects the best 
collaborative effort among dedicated peers. 
 
The NMPED would like to especially recognize the following person(s) who led the revision for this blueprint: 
 

 Debbie Dean, Ph.D., Hobbs Municipal Schools, NBCT, Blueprint Lead 
 



NMPED Physics EOC Blueprint         Project Management by   3 

Explanation of Blueprint Layout & Test Specifications Table 

 
Standard Standards with Test Item Specifications:  

 
● This portion of the blueprint identifies the specific skills and knowledge students will have 

to demonstrate during the exam.   
 

● Although the standard may be broader, the item specifications may place constraint on 
portions of the standards in order to provide more transparency as to what specifically will 
be measured relative to the standard. 
 

● Item specifications provide guidelines for the item writer so they know what topics to 
specifically focus on when authoring items. 
 

● Topics and terms in bold will be emphasized on the exam. 
 

The standards identified in this 
portion of the blueprint are 
aligned to the New Mexico 
Grades 9-12 Science Standards:  
 
http://www.ped.state.nm.us/Ma
thScience/dl08/Standards/G9-
12ScienceStandards.pdf 
 
New Mexico Teachers identified 
the standards to be measured on 
the EOC exam using the following 
criteria: 1) a great deal of 
instructional time is spent on the 
standard as identified in the 
curriculum and/or; 2) the 
standard is important to 
subsequent learning. 
 
It is important to note that the 
standards in the blueprint are 
only a subset of standards to be 
measured with the 
understanding that teachers 
cover more standards during the 
course of instruction than what 
has been selected to be 
measured.   

Item Types: 
The item types for this EOC exam are limited to: 
MC = multiple choice with or without stimulus (e.g., picture, graph, chart) 

Sample Question(s): 
 
Sample questions have been provided to assist teachers to correlate the questions with the 
performance standards and the test item specification, when applicable. 

● An * denotes the correct answer 
● DOK = Depth of Knowledge 
● Some sample questions may be items released items from prior EOC exams  

 

http://www.ped.state.nm.us/MathScience/dl08/Standards/G9-12ScienceStandards.pdf
http://www.ped.state.nm.us/MathScience/dl08/Standards/G9-12ScienceStandards.pdf
http://www.ped.state.nm.us/MathScience/dl08/Standards/G9-12ScienceStandards.pdf
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Blueprint Table – Physics 

 
Standard/Learning Outcome Standards with Test Item Specifications: 

 
4. Convey results of investigations using scientific concepts, methodologies, and expressions, including: 

● scientific language and symbols 
● diagrams, charts, and other data displays 
● mathematical expressions and processes (e.g., mean, median, slope, proportionality) 
● clear, logical, and concise communication 
● reasoned arguments 

 
Specifications: 
 

● Questions will focus on a completed experiment scenario, not the design of an experiment or the 
conveyance of information 

I.I.I.4 
 
Strand I: Scientific Thinking and 
Practice  
 
Standard I: Understand the 
processes of scientific 
investigations and use inquiry and 
scientific ways of observing, 
experimenting, predicting, and 
validating to think critically. 
 
Benchmark I: 
Use accepted scientific methods 
to collect, analyze, and interpret 
data and observations and to 
design and conduct scientific 
investigations and communicate 
results. 
 
 

Item Types: 

 MC = multiple choice with or without stimulus 

Sample Question: 
 
 Using the following table to answer the question. 
 

Force (N) Mass (kg) Acceleration (m/s2) 

10 5 2 

20 5 4 

30 5 ? 

 
Predict what will be the resulting acceleration for the indicated force of 30 N. 
 

A. 5  m/s2 
B. 6  m/s2     * 
C. 7  m/s2 
D. 8  m/s2 
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Standard: I.I.I.4 
DOK Level: 1 

I.I.III.5 
 
Strand I: Scientific Thinking and 
Practice  
 
Standard I: Understand the 
processes of scientific 
investigations and use inquiry and 
scientific ways of observing, 
experimenting, predicting, and 
validating to think critically. 
 
Benchmark III: 
Use mathematical concepts, 
principles, and expressions to 
analyze data, develop models, 
understand patterns and 
relationships, evaluate findings, 
and draw conclusions. 

Standards with Test Item Specifications: 
 
5. Use mathematics to express and establish scientific relationships (e.g., scientific notation, vectors, 
dimensional analysis). 
 
Specifications: 

 None 

Item Types: 

 MC = multiple choice with or without stimulus 

Sample Question: 
 
A free falling object starts from rest. After falling for 3.5 seconds, what would the approximate speed be? 
 
A.  17.5 m/s 
B.  35 m/s * 
C.  70 m/s 
D.  140 m/s 
 
Standard: I.I.III.5 
DOK Level: 1 

II.I.III.7 
II.I.III.8 
 
Strand II: The Content of Science  
 
Standard I (Physical Science): 
Understand the structure and 
properties of matter, the 
characteristics of energy, and the 
interactions between matter and 

Standards with Test Item Specifications: 
 
Forces 
7. Know that when one object exerts a force on a second object, the second object exerts a force of equal 
magnitude and in the opposite direction on the first object (i.e., Newton’s Third Law). 
 
Motion  
8. Apply Newton’s Laws to describe and analyze the behavior of moving objects, including: 

 displacement, velocity, and acceleration of a moving object  

 Newton’s Second Law, F = ma (e.g., momentum and its conservation, the motion of an object falling 
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energy. 
 
Benchmark III: Understand the 
motion of objects and waves and 
the forces that cause them. 
 
 

under gravity, the independence of a falling object’s motion on mass) 

 circular motion and centripetal force. 
 
Specifications: 

● None 

Item Types: 

 MC = multiple choice with or without stimulus 

Sample Question: 
 
Given the diagram below, calculate the car’s acceleration. 
 

 
 
A.   134.0  m/s2 

B    -26.4  m/s2 
C.    5.4 m/s2       * 
D.    0.19  m/s2 

 
Standard: II.I.III.7 
DOK Level: 1 

II.I.II.11 
 
Strand II: The Content of Science  
 
Standard I (Physical Science): 
Understand the structure and 
properties of matter, the 

Standards with Test Item Specifications: 
 
Interactions of Energy and Matter 
11. Understand the concept of equilibrium (i.e., thermal, mechanical, and chemical). 
 
Specifications: 

● None 
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characteristics of energy, and the 
interactions between matter and 
energy. 
 
Benchmark II: 
Understand the transformation 
and transmission of energy and 
how energy and matter interact.  
 
 
 
 
 

Item Types: 

 MC = multiple choice with or without stimulus 

Sample Question: 
 
Which option below would create equilibrium in the system? 

 

 
Source: http://www.superteachertools.us/jeopardyx/answerkey.php?game=1222005  

 
A. Bryan and Alyssa should pull with 2 more newtons.    * 
B. Daniel and Maria should pull with 2 more newtons. 
C. Bryan and Alyssa should decrease their force by 2 newtons. 
D. Daniel and Maria should decrease their force by 3 newtons. 

 
Standard: II.I.II.11 
DOK Level: 2 

II.I.II.1 
II.I.II.3 
II.I.II.6 
 
Strand II: The Content of Science  
 
Standard I (Physical Science): 
Understand the structure and 
properties of matter, the 

Standards with Test Item Specifications: 
 
Energy Transformation and Transfer 
1. Identify different forms of energy, including kinetic, gravitational (potential), chemical, thermal, nuclear, 

and electromagnetic. 
3. Understand that energy can change from one form to another (e.g., changes in kinetic and potential 

energy in a gravitational field, heats of reaction, hydroelectric dams) and know that energy is conserved in 
these changes. 

6.    Understand that the ability of energy to do something useful (work) tends to decrease (and never                        

http://www.superteachertools.us/jeopardyx/answerkey.php?game=1222005
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characteristics of energy, and the 
interactions between matter and 
energy. 
 
Benchmark II: Understand the 
transformation and transmission 
of energy and how energy and 
matter interact. 
 

increases) as energy is converted from one form to another. 
 
Specifications: 

● Indicator (6): be able to calculate power 

Item Types: 

 MC = multiple choice with or without stimulus 

Sample Question: 
II.I.II.3 
In the diagram below, where is the highest potential energy found for the roller coaster? 

 
A.  position A    * 
B.  position B 
C.  position C 
D.  position D 
 
Standard: II.I.II.3 
DOK Level: 1 
This item was released from the NMPED 2016-17 operational form. 

II.I.III.2 
 
Strand II: The Content of Science  
 
Standard I (Physical Science): 
Understand the structure and 
properties of matter, the 

Standards with Test Item Specifications: 
 
Forces 
2. Know that every object exerts gravitational force on every other object and how this force depends on the 

masses of the objects and the distance between them. 
 

Specifications: 
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characteristics of energy, and the 
interactions between matter and 
energy.  
 
 
Benchmark III: Understand the 
motion of objects and waves, and 
the forces that cause them. 
 
 

● Know what is the effect if, for example, an object is closer 

Item Types: 
 
MC = multiple choice with or without stimulus 

Sample Question: 
 
Given that Planet X and Planet Y are similar in size, which planet does the Sun exert more gravitational pull on? 
Planet Y is 6 x 108 km from the Sun and Planet X is 2 x 108 km from the Sun. 
 
A.  Planet X because it is closer to the Sun.   * 
B.  Planet X because it is further from the Sun. 
C.  Planet Y because it is closer to the Sun. 
D.  Planet Y because it is further from the Sun. 
 
Standard: II.I.III.2 
DOK Level: 2 

II.I.III.10 
II.I.III.11 
II.I.III.12 
 
Strand II: The Content of Science  
 
Standard I (Physical Science): 
Understand the structure and 
properties of matter, the 
characteristics of energy, and the 
interactions between matter and 
energy.  
 
Benchmark III: Understand the 
motion of objects and waves, and 
the forces that cause them. 
 

Standards with Test Item Specifications: 
 
Motion 
10. Describe wave propagation using amplitude, wavelength, frequency, and speed. 
11. Explain how the interactions of waves can result in interference, reflection, and refraction. 
12. Describe how waves are used for practical purposes (e.g., seismic data, acoustic effects, Doppler effect). 
 
Specifications: 

● Indicator (11) use only the terms indicated 

Item Types: 

 MC = multiple choice with or without stimulus 

Sample Question: 
 
What is the frequency of a green light given that the wavelength of the wave is 510 nm? 
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 A.  6 x 108 

B.  6 x 1010 
C.  6 x 1014          * 
D.  6 x 1015          
 
Standard: II.I.III.10 
DOK Level: 3 
This item was released from the NMPED 2016-17 operational form. 
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Physics EoC Reporting Category Alignment Framework 

  
Reporting Category Standard 

DOK 
(Count by DOK) 

Grand Total 1 2 3 

            

Scientific Method 
I.I.I.4   1   1 

I.I.III.5 1 1   2 

Forces and Motion 
 

II.I.III.2 3 1  4 

II.I.III.7 3  1   4 

II.I.III.8 5 14 1 20 

II.I.II.11   1   1 

Work 
 
 

II.I.II.1 2    2 

II.I.II.3 1 1   2 

II.I.II.6   1 1  2 

Waves 

II.I.III.10 2 1    3 

II.I.III.11 2     2 

II.I.III.12  1 1  2 

  Grand Total  20 23  2  45 

 

 

 
 



NMPED Reference Sheet 
Physics 

 
speed = wavelength x frequency 
 
frequency =     1  f =    1  
  period          T 
 
distance = initial velocity x time  + ½ acceleration x time2  ∆x = vot  +  ½ at2 
 
final velocity = acceleration x time + initial velocity          v = at + vo 
 
Kinetic energy = ½ mass x velocity2  KE = ½ mv2 
 
a2  +  b2  =  c2 
 
Force = mass x acceleration      F = ma 
 
Momentum = mass x velocity     p = mv 
 
Impulse = force x change in time    Impulse = F∆t 
 
Potential energy = mass x gravity x height      PEg = mgh 
 
Work = Force x distance              W = Fd 
 
Power =    Work   P  =       W  
       Time     t 
 
Acceleration = change in velocity/time       a = ∆v/t 
 
Velocity = change in distance/time           v = ∆x/t 
 
Constants 
 
Speed of light (c) = 3.0 x 108 m/s 
 
Gravitational acceleration (g) = 10 m/s2 
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