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First Grading Period (24 days) 
 Standards Including, but not limited to… Days 

 
 
Motion 

Readiness: 

 
 
 
 
 
 
P.4A The student knows and applies the 
laws governing motion in a variety of 
situations. The student is expected to 
generate and interpret graphs and charts 
describing different types of motion, 
including the use of real-time technology 
such as motion detectors or photogates. 
 
 
 
 
 
 
 
 
 
P.4B The student knows and applies the 
laws governing motion in a variety of 
situations. The student is expected to 
describe and analyze motion in one 
dimension using equations with the 
concepts of distance, displacement, speed, 
average velocity, instantaneous velocity, 
and acceleration. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Scientific Investigation and Reasoning. 
(Process skills and implemented instruction 
and are not taught in isolation.) 
ESS.1 A,B 
ESS.2 A,B,C,D,E,F,G,H,I,J,K,L 
ESS.3 A,B,C,D,E,F 
 

 Position-Time Graphs 

 Velocity-Time Graphs  

 Uniform Acceleration-Time 
Graphs 

 Calculate slope 

 Calculate area of v-t graph 

 VIII.A.1 Matter: Demonstrate 
familiarity with length scales from 
sub-atomic particles through 
macroscopic objects. 

 VIII.A.1 Forces and Motion: 
Understand the fundamental 
concepts of kinematics 

 
 

 Differentiate between vector and 
scalar quantities. 

 Distinguish between distance and 
displacement. 

 Distinguish between speed and 
velocity. 

 Distinguish between average 
velocity and instantaneous 
velocity. 

 Describe the motion of an object 
in freefall. 

 Solve for any variable using 
kinematic equations (see STAAR 
Reference Chart) 

 VIII.B.1 Vectors: Understand how 
vectors are used to represent 
physical quantities 

 VIII.B.2 Vectors: Demonstrate 
knowledge of vector mathematics 
using a graphical representation 

 VIII.B.3 Vectors: Demonstrate 
knowledge of vector mathematics 
using a numerical representation 

 VIII.A.1 Forces and Motion: 
Understand the fundamental 
concepts of kinematics 

 
 
 
 
 
 
 
 
 
 

 
 

 
Aug 22- 
Sept 23 

 (24 days) 
 

Holiday 
Sept 5 

 
CCA 

by campus 
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First Grading Period (24 days) 
 Standards Including, but not limited to… Days 

 
P.4D The student knows and applies the 
laws governing motion in a variety of 
situations. The student is expected to 
calculate the effect of forces on objects, 
including the law of inertia, the relationship 
between force and acceleration, and the 
nature of force pairs between objects. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 

 Describe & identify types of forces 
(Applied-push/pull, Static & Kinetic 
Friction, Normal, Tension, Weight) 

 Identify and give examples of 
Newton’s three laws of motion. 

 Understand the relationship 
between mass and inertia 

 Understand and apply conditions 
for equilibrium  

 Identify action-reaction force pairs.  

 Describe and give examples of 
the relationship between force, 
mass and acceleration. 

 Apply F = ma formula to solve for 
any variable. (Incorporate 
kinematic equations) 

 Calculate the resultant (Fnet) of 2 
or more forces acting on an object 
using vectors, linear and 
perpendicular 

 VIII.A.1 Matter: Demonstrate 
familiarity with length scales from 
sub-atomic particles  

 VIII.A.1 Matter:  Understand the 
concepts of mass and inertia 

 VIII.A.1 Matter:  Understand the 
concepts of gravitational force and 
weight 

 VIII.C.1 Forces and Motion:  
Understand the fundamental 
concepts of kinematics 

 VIII.C.2 Forces and Motion:  
Understand forces and Newton’s 
Laws 

 

  

Process Skills will not be tested in isolation. These skills will be incorporated into at least 40% of the test 
questions from the content reporting categories and will be reported along with the content standards. 
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Second Grading Period (25 days) 
 Standards Including, but not limited to… Days 

 
Force and Motion 
 
 

 
Supporting: 
 

P.4C The student knows and applies the 
laws governing motion in a variety of 
situations. The student is expected to 
analyze and describe accelerated motion in 
two dimensions using equations, including 
projectile and circular examples 
 
 
 
 
 

P.4E The student knows and applies the 
laws governing motion in a variety of 
situations. The student is expected to 
develop and interpret free-body force 
diagrams. 
 
 
 
 
P.4F The student knows and applies the 
laws governing motion in a variety of 
situations. The student is expected to 
identify and describe motion relative to 
different frames of reference 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

P.5A The student knows the nature of 
forces in the physical world. The student is 
expected to research and describe the 
historical development of the concepts of 
gravitational, electromagnetic, weak 
nuclear and strong nuclear forces. 
 
 
 

 

 Understand the cause/source of 
the centripetal motion (ex: friction, 
tension, gravity…) 

 Calculate centripetal force and 
centripetal acceleration 

 Calculate period and frequency 

 Illustrate examples of velocity, 
acceleration and force vectors for 
an object moving in a circle 

 VIII.C.1 Forces and Motion:  
Understand the fundamental 
concepts of kinematics 

 

 Draw/interpret a free body 
diagram and use to 
determine/calculate the net force. 
(Including, but not limited to, an 
object on a surface, suspended 
object, free falling object, incline 
plane.) 

 

 Add vectors going in the same or 
opposite direction. 

 Resolve vectors using 
Pythagorean Theorem 

 Graphically resolve vectors into 
components 

 Graphically combine vectors to 
find the resultant. 

 VIII.B.1 Vectors: Understand how 
vectors are used to represent 
physical quantities 

 VIII.B.2 Vectors: Demonstrate 
knowledge of vector mathematics 
using a graphical representation 

 VIII.B.3 Vectors: Demonstrate 
knowledge of vector mathematics 
using a numerical representation 

 
 
 

 Recount the historical 
development of gravity. 

 
 
 
 
 

 
 

Sept 26- 
Oct 28 

(25 days) 
 

 
CCA 

By campus 
 

Process Skills will not be tested in isolation. These skills will be incorporated into at least 40% of the test 
questions from the content reporting categories and will be reported along with the content standards. 
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Third Grading Period (29 days) 
 Standards Including, but not limited to… Days 

 
Momentum and 
Energy 

Readiness: 

 
P.5B The student knows the nature of 
forces in the physical world. The student is 
expected to describe and calculate how the 
magnitude of the gravitational force 
between two objects depends on their 
masses and the distance between their 
centers. 
 
 
 
 
 
 
 
 
 
 
P.6A The student knows that changes 
occur within a physical system and applies 
the laws of conservation of energy and 
momentum. The student is expected to 
investigate and calculate quantities using 
the work-energy theorem in various 
situations. 
 
 
 
 
 
 
P.6B The student knows that changes 
occur within a physical system and applies 
the laws of conservation of energy and 
momentum. The student is expected to 
investigate examples of kinetic and 
potential energy and their transformations. 
 
 
 
 
 
 

 
P.6C The student knows that changes 
occur within a physical system and applies 
the laws of conservation of energy and 
momentum. The student is expected to 
calculate the mechanical energy of, power 
generated within, impulse applied to, and 
momentum of a physical system. 
 
 
 
 
 
 
 

 
 

 Describe how gravitational force 
varies with changes to distance 
and mass (inverse square law).  

 Apply Universal Gravitation 
equation to solve for all variables. 

 Use scientific notation when 
calculating gravitational force. 

 Distinguish between G 
(gravitational constant) and g 
(gravitational acceleration) 

 VIII.A.1 Matter:  Understand the 
concepts of mass and inertia 

 VIII.A.1 Matter:  Understand the 
concepts of gravitational force and 
weight 

 

 Understand and apply the Work 
Energy Theorem. 

 Calculate the amount of work 
done and power exerted on an 
object with and without friction. 

 VII.D.2 Mechanical Energy  
Understand conservation of 
energy 

 VII.D.3 Mechanical Energy   
Understand the relationship of 
work and mechanical energy. 

 
 

 Investigate & Calculate 
Mechanical Energy (GPE/KE) 

 Explain & Calculate Conservation 
of Energy (transformations 
between kinetic energy, and types 
of potential energies) 

 VII.D.2 Mechanical Energy  
Understand conservation of 
energy 

 VII.D.3 Mechanical Energy   
Understand the relationship of 
work and mechanical energy. 

 

 Calculate impulse, momentum, 
and force in one dimension. 

 Investigate and apply the impulse-
momentum theorem  

 VII.C.3 Forces and Motion   
Understand the concept of 
momentum.    

 
 
 
 
 
 

 
 

Oct 31 - 
Dec 16 

(29 days) 
 

Staff Dev 
Nov 8 

 
Staff Dev 
Nov 21-22 

 
Holiday: 

Nov. 23-25 
 

CCA 
By campus 

 
 



 

Physics Scope and Sequence    2016-2017 

 
 

P a g e  5 | 11 

 

 

  

P.6D The student knows that changes 
occur within a physical system and applies 
the laws of conservation of energy and 
momentum. The student is expected to 
demonstrate and apply the laws of 
conservation of energy and conservation of 
momentum in one dimension. 
 
 

 

 Understand conservation of 
momentum and apply to real 
world examples. 

 Compare and contrast elastic and 
inelastic 1D collisions. 

 VII.C.3 Forces and Motion   
Understand the concept of 
momentum.    

 

Process Skills will not be tested in isolation. These skills will be incorporated into at least 40% of the test 
questions from the content reporting categories and will be reported along with the content standards. 
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Fourth Grading Period (33 days) 
 Standards Including, but not limited to… Days 

 
 
Momentum and 
Energy 
 
Waves and 
Quantum 
Phenomena  

Readiness: 
 

P.7B The student knows the characteristics 
and behavior of waves. The student is 
expected to investigate and analyze 
characteristics of waves, including velocity, 
frequency, amplitude, and wavelength, and 
calculate using the relationship between 
wave speed, frequency, and wavelength. 
 
 
 
 
 
 
 
 
 
 
 
 
Supporting: 
 

P.6E The student knows that changes 
occur within a physical system and applies 
the laws of conservation of energy and 
momentum. The student is expected to 
describe how the macroscopic properties of 
a thermodynamic system such as 
temperature, specific heat, and pressure 
are related to the molecular level of matter, 
including kinetic or potential energy of 
atoms. 
 
 

P.6F The student knows that changes 
occur within a physical system and applies 
the laws of conservation of energy and 
momentum. The student is expected to 
contrast and give examples of different 
processes of thermal energy transfer, 
including conduction, convection, and 
radiation. 
 
 

P.6G The student knows that changes 
occur within a physical system and applies 
the laws of conservation of energy and 
momentum. The student is expected to 
analyze and explain everyday examples 
that illustrate the laws of thermodynamics, 
including the law of conservation of energy 
and the law of entropy. 
 
 
 
 

 
 

 Identify the anatomy of a wave. 

 Compare and contrast transverse 
vs. longitudinal (compressional) 
wave and give examples of each 

 Use wave speed equation to 
calculate for any variable 

 Be able to calculate the period 
and frequency of a wave. (T=1/f) 

 Understand wave behavior as it 
applies to sound, light, water and 
string waves, as appropriate. 

 VIII.G.1 Oscillations and waves:  
Understand basic oscillatory 
motion and simple harmonic 
motion. 

 VIII.G.3 Oscillations and waves:  
Understand wave terminology: 
wavelength, period, frequency, 
and amplitude. 

 
 

 Understand and apply the kinetic 
theory of matter  

 Define and differentiate 
temperature, heat and thermal 
energy. 

 Apply specific heat to calculations 
involving thermal energy transfer. 

 VIII.H.1 Thermodynamics   
Understand the gain and loss of 
heat energy in matter. 

 
 

 Understand and identify examples 
of thermal energy transfer 
(conduction, convection, and 
radiation) 

 VIII.H.1 Thermodynamics   
Understand the gain and loss of 
heat energy in matter. 

 
 

 Understand and apply 1st and 2nd 
Law of Thermodynamics to 
examples such as heat pumps 
and heat engines. 

 Define thermal equilibrium 

 VIII.H.2 Thermodynamics   
Understand the basic laws of 
thermodynamics. 

 
 
 
 

 

 
 

Jan 3- 
Feb 17 

(33 days) 
 

Staff 
Dev 

Jan 2 
 

Holiday 
Jan 16 

 
CCA 

By campus 
 

BA WK 20 
Jan 23-27 
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P.7A The student knows the characteristics 
and behavior of waves. The student is 
expected to examine and describe 
oscillatory motion and wave propagation in 
various types of media. 
 
P.7C The student knows the characteristics 
and behavior of waves. The student is 
expected to compare characteristics and 
behaviors of transverse waves, including 
electromagnetic waves and the 
electromagnetic spectrum, and 
characteristics and behaviors of 
longitudinal waves, including sound waves. 
 

 VIII.G.1 Oscillations and waves   
Understand basic oscillatory 
motion and simple harmonic 
motion. 
 

 
 

 Compare and contrast sound and 
light waves 

 Apply wave speed equation to 
sound and light waves  

 Describe how speed of sound 
changes with temperature and 
various media 

 State the relationship between 
pitch and frequency. 

 State the relationship between 
loudness and amplitude. 

 Give examples of sound wave 
behaviors. 

 Calculate reflection of sound using 
v = d/t (echo), such as sonar 

 VIII.G.2 Oscillation and waves: 
Understand the difference 
between transverse and 
longitudinal waves 

 VIII.G.4 Oscillations and waves:  
Understand the properties and 
behaviors of sound waves. 

 VIII.J.1 Optics:  Know the 
electromagnetic spectrum. 

 

Process Skills will not be tested in isolation. These skills will be incorporated into at least 40% of the test 
questions from the content reporting categories and will be reported along with the content standards. 
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Fifth Grading Period (33 days) 
 Standards Including, but not limited to… Days 

  
Gravitational, 
Electrical, Magnetic 
and Nuclear Forces 
 
Waves and 
Quantum 
Phenomena 

Readiness: 
 

P.5F The student knows the nature of 
forces in the physical world. The student is 
expected to design, construct, and 
calculate in terms of current through, 
potential difference across, resistance of, 
and power used by electric circuit elements 
connected in both series and parallel 
combinations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

P.7D The student knows the characteristics 
and behavior of waves. The student is 
expected to investigate behaviors of waves, 
including reflection, refraction, diffraction, 
interference, resonance, and the Doppler 
effect. 
 
 
 
 
 
 
 
 
 
 

P.8A The student knows simple examples 
of atomic, nuclear, and quantum 
phenomena. The student is expected to 
describe the photoelectric effect and the 
dual nature of light. 
 
 
 
 
 
 
 

 
 

 Define current  

 Identify the components of a 
circuit. 

 Describe factors affecting 
resistance of a conductor 

 Define and differentiate between 
parallel and series circuits 

 Construct series and parallel. 

 Investigate and calculate using 
Ohms Law 

 Calculate the equivalent 
resistance, total voltage and total 
current for resistors in series and 
parallel. 

 Calculate electric power of a 
circuit and/or an individual resistor 
in a circuit. 

 VIII.I.2 Electromagnetism   Gain 
qualitative and quantitative 
understandings of voltage, 
current, and resistance. 

 VIII.I.3 Electromagnetism   
Understand Ohm’s Law. 

 VIII.I.4 Electromagnetism   Apply 
the concept of power to electricity. 
 

 Give examples of resonance such 
as in instruments. 

 Explain the Doppler Effect as it 
applies to sound 

 Explain how sound reflection is 
used in sonar and ultrasound 
imaging. 

 Identify the regions of the 
electromagnetic spectrum & their 
applications 

 Explain the relationship between 
frequency, wavelength and energy 
of electromagnetic waves 

 Perform calculations using c=fλ 
 
 
 

 VIII.J.1 Optics Understand 
wave/particle duality of light. 

 
 
 
 
 
 
 
 
 
 

 

 
 

Feb. 21- 
Apr. 1 

(33 days) 
 

Staff Dev 
Feb 20 

 

Holiday: 
Mar. 13-17 

 
BA WK 27 
Mar 20-24 

 
CCA 

By campus 
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Supporting: 
 

P.5C The student knows the nature of 
forces in the physical world. The student is 
expected to describe and calculate how the 
magnitude of the electrical force between 
two objects depends on their charges and 
the distance between them. 
 
 
 
 
 
 
 
P.5D The student knows the nature of 
forces in the physical world. The student is 
expected to identify examples of electric 
and magnetic forces in everyday life. 
 
 
 
P.7.E The student knows the 
characteristics and behavior of waves. The 
student is expected to describe and predict 
image formation as a consequence of 
reflection from a plane mirror and refraction 
through a thin convex lens. 
 
 
 
 
 
 
 

P7.F The student knows the characteristics 
and behavior of waves. The student is 
expected to describe the role of wave 
characteristics and behaviors in medical 
and industrial applications. 
 

 

 Describe how electrical force 
varies with changes to distance 
and charge (inverse square law).  

 Apply Coulomb’s Law equation to 
solve for all variables. 

 Compare and contrast Electrical 
and Gravitational force. 

 VIII.I.1 Electromagnetism   
Discuss electric charge and 
electric force. 

 VIII.I.4 Electromagnetism   Apply 
the concept of power to electricity. 

 

 VIII.I.8 Electromagnetism   Relate 
electricity and magnetism to 
everyday life. 

 
 
 
 

 

 Draw and label a diagram showing 
the reflection and the refraction of 
light. 

 Identify the characteristics of the 
image formed by a plane mirrors 
and convex lenses. 

 Use a ray diagram to predict the 
image orientation, location, 
magnification and type (real or 
virtual) by a convex lens. 

 Solve for any variable using the 
thin lens equation. 

 

 Explain how light travels in a 
coiled optic fiber. 

 
 

Process Skills will not be tested in isolation. These skills will be incorporated into at least 40% of the test 
questions from the content reporting categories and will be reported along with the content standards. 
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Sixth Grading Period (33 days) 
 Standards Including, but not limited to… Days 

 
 
 
Gravitational, 
Electrical, Magnetic 
and Nuclear Forces 
 
Wave and Quantum 
Phenomena 
 
 

 

Readiness: 
 

P.8.A The student knows simple examples 
of atomic, nuclear, and quantum 
phenomena. The student is expected to 
describe the photoelectric effect and the 
dual nature of light. 
 
Supporting: 
 

P.5A The student knows the nature of 
forces in the physical world. The student is 
expected to research and describe the 
historical development of the concepts of 
gravitational, electromagnetic, weak 
nuclear and strong nuclear forces. 
 
P.5D The student knows the nature of 
forces in the physical world. The student is 
expected to identify examples of electric 
and magnetic forces in everyday life. 
 
P.5E The student knows the nature of 
forces in the physical world. The student is 
expected to Characterize materials as 
conductors or insulators based on their 
electrical properties. 
 
P.5G The student knows the nature of 
forces in the physical world. The student is 
expected to investigate and describe the 
relationship between electric and magnetic 
fields in applications such as generators, 
motors, and transformers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 VIII.J.2 Optics   Understand the 
wave/particle duality of light. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 Describe everyday applications 
such as MRI, Cat Scan and 
Aurora Borealis. 

 VIII.I.8 Electromagnetism   Relate 
electricity and magnetism to 
everyday life. 

 
 
 
 
 

 Describe and apply the magnetic 
force on a moving charge. 

 Explain how magnetic poles affect 
each other. 

 Draw magnetic field lines for a 
magnet and a pair of magnets. 

 Investigate the presence of a 
magnetic field around a current 
carrying wire 

 Understand the factors that affect 
the strength of an electromagnet 

 Investigate and describe 
electromagnetic induction 

 Explain how a generator converts 
mechanical energy to electrical 
energy. 

 Explain how an electric motor 
converts electrical energy to 
mechanical energy. 

 Explain how a transformer works. 

 VIII.I.7 Electromagnetism   
Understand magnetic fields and 
their relationship to electricity. 

 VIII.I.8 Electromagnetism   Relate 
electricity and magnetism to 
everyday life. 

 

 

Apr 17- 
June 1 

(33 days) 
 

Holiday  
May 29 

 
CCA 

By campus 
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P.5H The student knows the nature of 
forces in the physical world. The student is 
expected to describe evidence for and 
effects of the strong and weak nuclear 
forces in nature. 
 
P.8B The student knows simple examples 
of atomic, nuclear, and quantum 
phenomena. The student is expected to 
compare and explain the emission spectra 
produced by various atoms. 
 
 
 
P8.C The student knows simple examples 
of atomic, nuclear, and quantum 
phenomena. The student is expected to 
describe the significance of mass-energy 
equivalence and apply it in explanations of 
phenomena such as nuclear stability, 
fission, and fusion. 
 
P.8D The student knows simple examples 
of atomic, nuclear, and quantum 
phenomena. The student is expected to 
give examples of applications of atomic 
and nuclear phenomena such as radiation 
therapy, diagnostic imaging, and nuclear 
power and examples of applications of 
quantum phenomena such as digital 
cameras. 
 

 Compare the relative strengths of 
the four fundamental forces in 
nature. 

 
 
 

 Use E = mc2 to solve for 
equivalent energy or mass 

Process Skills will not be tested in isolation. These skills will be incorporated into at least 40% of the test 
questions from the content reporting categories and will be reported along with the content standards. 


