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Purpose Statement 
Physics 

The Physics End-of-Course (EOC) exam is intended to measure student proficiency of the New Mexico STEM Ready! 
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 

EoCs are intended to serve as a summative exam covering a range of content, skills, and applications. Scores are 
reported to the teacher, school, district, and state levels and may be used to contribute to a portion of the student’s 
course grade and for graduation determinations. 

“The EOCs are exams written by New Mexico Teachers for New Mexico Students.” 
During the 2018 summer, teachers were brought together in person or online as part of the blueprint and exam revision 
process. The NM PED 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 people who led the revision of this blueprint: 

 Elizabeth Bowden, Los Alamos Public Schools, Content Lead

 Anastacia Cadena, Alamogordo Public Schools

 Dana Cantrell, Alamogordo Public Schools

 Irina Cislaru, Santa Fe Public Schools

 Joy Rosario, Central Consolidated Schools

 Larie Laudato, Gallup-McKinley County Schools

 Emily Clauss, Albuquerque Public Schools
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Explanation of Blueprint Layout & Test Specifications Table 

 
Topics Clarifications on Test Item Specifications: 

 
● This portion of the blueprint identifies the DCI that students will have 

to demonstrate knowledge of during the exam. These items are not 
fully aligned to the Science and Engineering Practices (SEPs) and 

Crosscutting Concepts (CCCs). 

● Although the PE measures other dimensions, the item specifications 
may place constraints on portions of the DCI in order to provide 
more transparency as to what specifically will be measured relative 
to the PE. 

● Items on this year’s NM STEM Ready! transition EOC are content 
aligned and are items from the existing EOC and/or SBA item banks. 
PED will be field testing NM STEM Ready! cluster items for EOCs, 
which are optional for school participation.  

The performance expectations (PEs) identified in this 
portion of the blueprint are aligned to the New Mexico 
STEM Ready! Science Standards.  
 

The PEs have been deconstructed to highlight the three 

dimensionality. Consult your NM STEM Ready! Standards for 

the full PE:  

https://webnew.ped.state.nm.us/bureaus/math-
science/nm-STEM Ready-science/nm-STEM Ready-
science-standards/ 
 
and High School Recommended Discipline-Specific Course 
Map: 

 

https://webnew.ped.state.nm.us/bureaus/math-science/nm-
STEM Ready-science/nm-STEM Ready-science-
standards/recommended-secondary-course-maps/ 

 
New Mexico Teachers identified the PEs to be measured 
on the EOC exam using the following criteria: 1) a great 
deal of instructional time is spent on the PE as identified in 
the curriculum and/or; 2) the PE is important to 
subsequent learning. 

 
It is important to note that the PEs in the blueprint are 
only a subset of PEs to be measured with the 
understanding that teachers cover more PEs 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: 
 

A sample question has been provided for some PEs to assist teachers 
to correlate the questions with the performance standards and the 
test item specification, when applicable. Sample questions could not 
be provided for all PEs due to the limitations in the existing EOC and 
SBA item bank. 

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

exams 

 

https://webnew.ped.state.nm.us/bureaus/math-science/nm-stem-ready-science/nm-stem-ready-science-standards/
https://webnew.ped.state.nm.us/bureaus/math-science/nm-stem-ready-science/nm-stem-ready-science-standards/
https://webnew.ped.state.nm.us/bureaus/math-science/nm-stem-ready-science/nm-stem-ready-science-standards/
https://webnew.ped.state.nm.us/bureaus/math-science/nm-stem-ready-science/nm-stem-ready-science-standards/recommended-secondary-course-maps/
https://webnew.ped.state.nm.us/bureaus/math-science/nm-stem-ready-science/nm-stem-ready-science-standards/recommended-secondary-course-maps/
https://webnew.ped.state.nm.us/bureaus/math-science/nm-stem-ready-science/nm-stem-ready-science-standards/recommended-secondary-course-maps/
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Blueprint Table – Physics 

Topic: Forces and Interactions DCI with Test Item Specifications: 

HS-PS2-1 
 

SEP:  Analyze data to support the claim 
 

DCI: that Newton’s second law of motion 
describes the mathematical relationship 
among the net force on a macroscopic object, 
its mass, and its acceleration. 

 
CCC: the mathematical relationship among 
 
Clarification Statement: Examples of data 
could include tables or graphs of position 
or velocity as a function of time for objects 
subject to a net unbalanced force, such as 
a falling object, an object rolling down a 
ramp, or a moving object being pulled by a 
constant force. 
 
Assessment Boundary: Assessment is 
limited to one-dimensional motion and to 
macroscopic objects moving at non-
relativistic speeds. 

 
 

 
PS2.A Forces and Motion 
Newton’s second law accurately predicts changes in the motion of macroscopic objects. 
 
Essential Question: 
How can one predict an object’s continued motion, changes in motion, or stability? 
 

Item Types: 
MC = multiple choice with or without stimulus 

Sample Question: 

A box that weighs 15-N is being pushed to the right with 9-N of force.  There is a 6-N 
frictional force applied on the box due to the rough table surface.  What is the acceleration 
of the box? 

A) 3m/s2 

B) 1.5 m/s2 

C) 6 m/s2 

D) 2 m/s2* 
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Topic: Forces and Interactions DCI with Test Item Specifications: 

HS-PS2-2 
 

SEP: Use mathematical representations to 
support the claim that 
 
DCI: the total momentum of a system of 
objects is conserved when there is no net 
force on the system. 

 

CCC: a system of objects … there is no net 
force on the system. 
 
Clarification Statement: Emphasis on 
quantitative conservation of momentum in 
interactions and the qualitative meaning of 
this principle. 
 
Assessment Boundary: Assessment is 
limited to systems of two macroscopic 
bodies moving in one dimension. 
 

 
PS2.A Forces and Motion 
Momentum is defined for a particular frame of reference; it is the mass times the velocity of 
the object. 
 
If a system interacts with objects ouside itself, the total momentum of the system can 
change; however, any such change is balanced by the changes in the momentum of the 
objects outside the system. 

 
Essential Question: 
How can one predict an object’s continued motion, changes in motion, or stability? 
 

Item Types: 
MC = multiple choice with or without stimulus 
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Topic: Forces and Interactions DCI with Test Item Specifications: 

 
HS-PS2-3 

 
SEP: Apply science and engineering ideas 
to design, evaluate, and refine a device 
 
DCI: that minimizes the force on a 
macroscopic object during a collision. 

 

CCC: that minimizes the force 
 
Clarification Statement: Examples of 
evaluation and refinement could include 
determining the success of the device at 
protecting an object from damage and 
modifying the design to improve it.  
Examples of a device could include a 
football helmet or a parachute. 
 
Assessment Boundary: Assessment is 
limited to qualitative evaluations and/or 
algebraic manipulations. 

 

 
PS2.A Forces and Motion 
If a system interacts with objects outside itself, the total momentum of the system can 
change; however, any such change is balanced by changes in the momentum of the objects 
outside the system. 
 
ETS1.A: Defining and Delimiting an Engineering Problem 
Criteria and constraints also include satisfying any requirements set by society, such as 
taking issues of risk mitigation into account, and they should be quantified to the extent 
possible and stated in such a way that one can tell if a given design meets them. (secondary) 
 
ETS1.C: Optimizing the Design Solution 
Criteria may need to be broken down into simpler ones that can be approached 
systematically, and decisions about the priority of certain criteria over others (trade-offs) 
may be needed. (secondary) 

 
Essential Question: 
How can one predict an object’s continued motion, changes in motion, or stability? 
 

Item Types: 
MC = multiple choice with or without stimulus 
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Topic: Forces and Interactions DCI with Test Item Specifications: 

 
HS-PS2-4 

 
SEP: Use mathematical representations … 
to describe and predict 
 
DCI:  Newton’s Law of Gravitation and 
Coulomb’s Law … the gravitational and 
electrostatic forces between objects. 

 

CCC: to describe and predict 
 
Clarification Statement: Emphasis is on 
both quantitative and conceptual 
descriptions of gravitational and electric 
fields 
 
Assessment Boundary: Assessment is 
limited to systems with two objects. 

 
PS2.B: Types of Interactions 
Newton’s law of universal gravitation and Coulomb’s law provide the mathematical models 
to describe and predict the effects of gravitational and electrostatics forces between distant 
objects. 
 
Forces at a distance are explained by fields (gravitational, electric, and magnetic) permeating 
space that can transfer energy through space. Magnets or electric currents cause magnetic 
fields; electric charges or changing magnetic fields cause electric fields. 

 
Essential Question: 
What underlying forces explain the variety of interactions observed? 
 

Item Types: 
MC = multiple choice with or without stimulus 
 

Sample Question:  
 
What is the gravitational force between the Earth (5.97 x 10 24 kg) and the moon (7.35 x1022 
kg) when the distance between the Earth and moon is the average 3.8x108m? 
 

A) 2.03x1020 N * 
B) 1.15x1039 N 
C) 7.99x1021 N 
D) 6.32x1032 N 
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Topic: Energy DCI with Test Item Specifications: 

 
HS-PS3-1 

 
SEP: Create a computational model 
 
DCI: to calculate the change in the energy 
of one component in a system when the 
change in energy of the other 
component(s) and energy flows in and out 
of the system are known. 

 

CCC:  to calculate the change … in and 
out of the system are known. 
 
Clarification Statement: Emphasis is on 
explaining the meaning of mathematical 
expressions used in the model 
 
Assessment Boundary: Assessment is 
limited to basic algebraic expressions or 
computations; to systems of two or 
three components; and to thermal 
energy, kinetic energy, and/or the 
energies in gravitational, magnetic, or 
electric fields. 

 

 
PS3.A:  Definitions of Energy 
Energy is a quantitative property of a system that depends on the motion and interactions of 
matter and radiation within that system. That there is a single quantity called energy is due 
to the fact that a system’s total energy is conserved, even as, within the system, energy is 
continually transferred from one object to another and between its various possible forms. 

 
PS3B:  Definitions of Energy 
Conservation of energy means that the total change of energy in any system is always equal 
to the total energy transferred into or out of the system. 
 
Energy cannot be created nor destroyed, but it can be transported from one place to 
another and transferred between systems. 
 
Mathematical expressions, which can quantify how the stored energy in a system depends 
on its configuration (e.g., relative positions of charged particles, compression of a spring) 
and how kinetic energy depends upon mass and speed, allow the concept of conservation of 
energy to be used to predict and describe system behavior. 
 
The availability of energy limits what can occur in any system. 
 
Essential Questions: 
What is energy? 
What is meant by conservation of energy? 
How is energy transferred between objects or systems? 
 

Item Types: 
MC = multiple choice with or without stimulus 
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Topic: Waves and  
Electromagnetic Radiation 

DCI with Test Item Specifications: 

 
HS-PS4-1 

 
SEP: Use mathematical representations 
to support a claim regarding 
 
DCI: relationships among the frequency, 
wavelength, and speed of waves traveling 
in various media. 

 
CCC: regarding relationships among 
 
Clarification Statement: Examples of data 
could include electromagnetic radiation 
traveling in a vacuum and glass, sound 
waves traveling through air and water, 
and seismic waves traveling through 
Earth. 
 
Assessment Boundary: Assessment is 
limited to algebraic relationships and 
describing those relationships 
qualitatively. 
 

 

 
PS4.A: Wave Properties 
The wavelength and frequency of a wave are related to one another by the speed of travel 
of the wave, which depends on the type of wave and the medium through which it is 
passing. 

 
Essential Question: 
What are the characteristic properties and behaviors of waves? 
 

Item Types: 
MC = multiple choice with or without stimulus 
 

Sample Question: 
 
As a fire engine is racing down a street towards a bystander, what does he/she hear? 

 
A) A higher frequency* 
B) A lower frequency 
C) The exact frequency emitted by the truck 
D) It’s too loud to tell 
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Topic: Waves and 
Electromagnetic Radiation 

DCI with Test Item Specifications: 

 
HS-PS4-3 

 
SEP: Evaluate the claims, evidence, and 
reasoning 
 
DCI: behind the idea that electromagnetic 
radiation can be described either by a wave 
model or a particle model, and that for 
some situations one model is more useful 
than the other. 
 
CCC: can be described either by a wave 
model or a particle model, and that for 
some situations one model is more useful 
than the other. 
 
Clarification Statement: Emphasis is on 
how the experimental evidence supports 
the claim and how a theory is generally 
modified in light of new evidence 
Examples of phenomenon could include 
resonance, interference, diffraction, and 
photoelectric effect. 
 
Assessment Boundary: Assessment does 
not include using quantum theory. 

 

 
PS4.A: Wave Properties 
[From the 3-5 grade band endpoints] Waves can add or cancel one another as they cross, 
depending on their relative phase (i.e., relative position of peaks and troughs of the waves), 
but they emerge unaffected by each other. (Boundary: The discussion at this grade level is 
qualitative only; it can be based on the fact that two different sounds can pass a location in 
different directions without getting mixed up.) 

 
PS4.B: Electromagnetic Radiation 
Electromagnetic radiation (e.g., radio, microwaves, light) can be modeled as a wave of 
changing electric and magnetic fields or as particles called photons. The wave model is 
useful for explaining many features of electromagnetic radiation, and the particle model 
explains other features. 
 
Essential Questions: 
What are the characteristic properties and behaviors of waves? 
What is light? 
How can one explain the varied effects that involve light? 
What other forms of electromagnetic radiation are there? 
 

Item Types: 
MC = multiple choice with or without stimulus 

 

 

 

http://www.nap.edu/openbook.php?record_id=13165&page=133
http://www.nap.edu/openbook.php?record_id=13165&page=133
http://www.nap.edu/openbook.php?record_id=13165&page=133
http://www.nap.edu/openbook.php?record_id=13165&page=133
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Topic: Waves and 
Electromagnetic Radiation 

DCI with Test Item Specifications: 

 
HS-PS4-4 

 
SEP: Evaluate the validity and reliability of 
claims in published materials 
 
DCI: of the effects that different frequencies 
of electromagnetic radiation have when 
absorbed by matter. 

 
CCC: of the effects 
 
Clarification Statement: Emphasis is on 
the idea that photons associated with 
different frequencies of light have 
different energies, and the damage to 
living tissue from electromagnetic 
radiation depends on the energy of the 
radiation. Examples of published materials 
could include trade books, magazines, web 
resources, videos, and other passages that 
may reflect bias. 
 
Assessment Boundary: Assessment is 
limited to qualitative descriptions. 

 

 
PS4.B: Electromagnetic Radiation 
When light or longer wavelength electromagnetic radiation is absorbed in matter, it is 
generally converted to thermal energy (heat). Shorter wavelength electromagnetic radiation 
(ultraviolet, X-rays, gamma rays) can ionize atoms and cause damage to living cells. 

 
Essential Questions: 
What is light? 
How can one explain the varied effects that involve light? 
What other forms of electromagnetic radiation are there? 

 
 

 

Item Types: 
MC = multiple choice with or without stimulus 
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Topic: Space Systems DCI with Test Item Specifications: 

 
HS-ESS1-2 

 
SEP: Construct an explanation of 
 
DCI: the Big Bang theory based 
on astronomical evidence of light spectra, 
motion of distant galaxies, and the 
composition of matter in the universe.  

 
CCC: astronomical evidence of light 
spectra, … and composition of matter 
 
Clarification Statement: Emphasis is on 
the astronomical evidence of the red shift 
of light from galaxies as an indication that 
the universe is currently expanding, the 
cosmic microwave background as the 
remnant radiation from the Big Bang, and 
the observed composition of ordinary 
matter of the universe, primarily found in 
stars and interstellar gasses (from the 
spectra of electromagnetic radiation from 
stars), which matches that predicted by 
the Big Bang theory (3/4 hydrogen and ¼ 
helium). 

 

 
ESS1.A: The Universe and its Stars 
The study of stars’ light spectra and brightness is used to identify compositional elements of 
stars, their movements, and their distance from Earth. 
 
The Big Bang Theory is supported by observations of distant galaxies receding from our own, 
of the measured composition of stars and non-stellar gases, and of the maps of spectra of 
the primordial radiation (cosmic microwave background) that fills the universe. 
 
Other than the hydrogen and helium formed at the time of the Big Bang, nuclear fusion 
within stars produces all atomic nuclei lighter than and including iron, and the process 
releases electromagnetic energy. Heavier elements are produced when certain massive stars 
achieve a supernova stage and explode.  
 
PS4.B Electromagnetic Radiation 
Atoms of each element emit and absorb characteristic frequencies of light. These 
characteristics allow identification of the presence of an element, even in microscopic 
quantities. (secondary) 
 
Essential Questions: 
What is the universe, and what goes on in stars? 
What is light? 
How can one explain the varied effects that involve light? 
What other forms of electromagnetic radiation are there? 
 

Item Types: 
MC = multiple choice with or without stimulus 

  

http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=173
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Physics Science - EoC 
Reporting Category Alignment Framework 

Reporting Category 
Performance 
Expectation 

DOK 
(Count by DOK) Grand Total 

1 2 3 

      

Engineering Design 
(repeat) 

HS-ETS1-1     

HS-ETS1-2     

HS-ETS1-3     

HS-ETS1-4     

Forces and Interactions 

HS-PS2-1 2 7  9 

HS-PS2-2 1 3 1 5 

HS-PS2-3 1   1 

HS-PS2-4 2 2  4 

HS-PS2-5     

HS-PS2-6     

Energy 

HS-PS3-1 5 4  9 

HS-PS3-2     

HS-PS3-3     

HS-PS3-4     

HS-PS3-5     

Waves and 
Electromagnetic Radiation 

HS-PS4-1 2 3  5 

HS-PS4-2     

HS-PS4-3 2   2 

HS-PS4-4 1 1  2 

HS-PS4-5     

Space Systems 

HS-ESS1-1     

HS-ESS1-2 1 2  3 

HS-ESS1-3     
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HS-ESS1-4     

History of Earth 
 

HS-ESS1-5     

HS-ESS1-6     

HS-ESS2-1     

Earth’s Systems 
HS-ESS2-2     

HS-ESS2-3     

New Mexico  

Specific Standard 
HS-SS-2     

 Grand Total 17 22 1 40 
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NM PED 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
 

 Forcenet = mass x acceleration    Fnet = ma 

 Weight= mass x gravity w=m•g 

 Momentum = mass x velocity p = mv 

 Impulse = force x change in time Impulse = F∆t     Potential energy = mass x gravity x height PEg = mgh 

Acceleration = change in velocity/time    a = ∆v/t  

Velocity = change in distance/time v = ∆x/t 

Fg=G•M1M2/d2 

 Constants 

Speed of light (c) = 3.0 x 108 m/s 

  Universal Gravitational Constant (G)= 6.67x10-11 N•m2/kg2 

Gravitational acceleration (g) = 10 m/s2
 


