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1st Nine Weeks 

 

RESOURCES:   Essential Physics (Ergopedia – online book) 

Physics Classroom http://www.physicsclassroom.com/ 

PHET Simulations https://phet.colorado.edu/ 

ONGOING TEKS:  1A, 1B, 2A, 2B, 2C, 2D, 2F, 2G, 2H, 2I, 2J,3E 

 

1) SAFETY 

 TEKS 1A, 1B 

Vocabulary Fume hood, fire blanket, fire extinguisher, goggle sanitizer, eye wash, 
safety shower, impact goggles, chemical safety goggles, fire exit, 
electrical safety cut off, apron, broken glass container, disposal alert, 
biological hazard, open flame alert, thermal safety, sharp object safety, 
fume safety, electrical safety, plant safety, animal safety, radioactive 
safety, clothing protection safety, fire safety, explosion safety, eye 
safety, poison safety, chemical safety 

Key Concepts The student will be able to determine if a situation in the physics lab is 
a safe practice and what appropriate safety equipment and safety 
warning signs may be needed in a physics lab.  
The student will be able to determine the proper disposal or recycling 
of materials in the physics lab. 

Essential Questions 1. How are safe practices in school, home or job applied? 
2. What are the consequences for not using safety equipment or 
following safe practices? 

 

2) SCIENCE OF PHYSICS: Glossary, Pages 35, 39 

TEKS 2B, 2C 

Vocabulary Matter, energy, hypothesis, theory, objectivity, reproducibility, 
experiment, qualitative, quantitative, engineering, technology, science, 
pseudo-science, non-science 
 

Key Concepts The student will know that scientific hypotheses are tentative and 
testable statements that must be capable of being supported or not 
supported by observational evidence. 
The student will know that scientific theories are based on natural and 
physical phenomena and are capable of being tested by multiple 
independent researchers. Unlike hypotheses, scientific theories are 
well-established and highly-reliable explanations, but may be subject 
to change. 

Essential Questions 1. What is physics and how does it differ from the other sciences? 
2. How are physics, engineering and technology alike? How do they 
differ? 
3. How are hypothesis and theories alike? How do they differ? 
4. What is the difference between science, non-science and pseudo-
science? 
5. What experiences can be reproduced in the science world? 
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3) MEASUREMENT: Glossary, Pages 42, 66, 67 

  TEKS 2G, 2H, 2J 

Vocabulary Accuracy, length, mass, time, precision, meter stick, triple beam 
balance, stop watch, slope 

Key Concepts The student will make measurements with accuracy and precision and 
record data using scientific notation and International System (SI) 
units. 
The student will organize, evaluate, and make inferences from data, 
including the use of tables, charts, and graphs. 
The student will express relationships among physical variables 
quantitatively, including the use of graphs, charts, and equations. 

Essential Questions 1. What are the three basic units of the metric system in physics? 
2. What is the appropriate metric unit to use to determine the mass 

and length of everyday objects? 
3. What is the appropriate tool to use to measure length, mass and 

time? 
4. What is the difference between accuracy and precision? 
5. How do you find the slope of a line? 

 

4) LINEAR MOTION  

TEKS 3E, 4B 

Vocabulary origin, position, distance, displacement, speed, average velocity, 

instantaneous velocity, constant velocity, acceleration, , vector, scalar 

Key Concepts The student will express, manipulate, and interpret relationships 
symbolically in accordance with accepted theories to make predictions 
and solve problems mathematically. 
The student will describe and analyze motion in one dimension using 
equations and graphical vector addition with the concepts of distance, 
displacement, speed, average velocity, instantaneous velocity, frames 
of reference, and acceleration.  

Essential Questions 1. How are distance and displacement alike? How do they differ? 
2. How are speed and velocity alike? How do they differ? 
2. What equations or concepts are used to calculate distance, 
displacement, speed, velocity and acceleration including uniform 
acceleration? 
 

 

 

 

 

 

 

 

 

 

 

1st Nine Weeks Continued 



Curriculum Overview  
Physics/Pre-AP 2018-2019 

3) 2018-2019 Physics I /Pre-AP Physics Overview  

 

5) LINEAR MOTION GRAPHS 

TEKS 3E, 4A 

Vocabulary distance versus time graph, position versus graph, velocity versus time 
graph, acceleration versus time graph  

Key Concepts The student will express, manipulate, and interpret relationships 
symbolically in accordance with accepted theories to make predictions 
and solve problems mathematically. 
The student will generate and interpret graphs and charts describing 
different types of motion, including investigations using real-time 
technology such as motion detectors or photo gates.  

Essential Questions 1. How is the meaning of the slopes of these graphs 
 (distance-time graph, position-time graph and velocity-time graph) 
applied to linear motion concepts? 
2. Pre-AP: How is the meaning of the area under the curve of the 
velocity-time graph and the acceleration-time graph applied to linear 
motion concepts? 

 

 

6) FREE FALL ACCELERATION 

TEKS 3E, 4B 

Vocabulary free fall, g, distant, displacement, speed, velocity, terminal velocity, 
acceleration 

Key Concepts The student will express, manipulate, and interpret relationships 
symbolically in accordance with accepted theories to make predictions 
and solve problems mathematically. 
The student will describe and analyze motion in one dimension using 
equations and graphical vector addition with the concepts of distance, 
displacement, speed, average velocity, instantaneous velocity, frames 
of reference, and acceleration. 

Essential Questions 1. For free-fall acceleration, what does it mean to have a constant 
acceleration?  
2. How does the acceleration of gravity affect an object’s speed when 
the object is dropped, thrown up or thrown down? 
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7) VECTOR ADDITION:  Pages 170 to 175 

TEKS 4D 

Vocabulary vectors, scalars, resultant vector, angle (Pre-AP), components (Pre-
AP) 

Key Concepts The student will analyze and describe accelerated motion in two di-
mensions, including using equations, graphical vector addition, and 
projectile and circular examples. 

Essential Questions 1. What is the difference between a scalar and a vector? 
2. How is the magnitude of the resultant vector from two perpendicular 
vectors calculated? 
3. Pre-AP: How is the angle of direction of a resultant vector from two 
perpendicular vectors calculated? 
4. Pre-AP: How is a vector expressed as x and y components? 

 

8) NEWTON’S LAWS AND FORCES 

TEKS 4D 

Vocabulary Force, applied force, contact force, field force, normal force, weight, 
mass, Newton, free-body diagram, net force,  inertia, equilibrium, 
action-reaction pairs, coefficient of friction, friction, kinetic friction, static 
friction,  

Key Concepts The student will 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 using methods including free-
body force diagrams.  

Essential Questions 1. What is the difference between contact forces and field forces?  
2. What causes an object to change its motion? 
3. If an object is at rest or moving with constant velocity is it in 
equilibrium? What is the net force?  
4. If an object is accelerating is it in equilibrium? What is the net force? 
5. What is the relationship between force, mass and acceleration? 
6. Do action-reaction pairs result in equilibrium? 
7. What forces are present when a body is at rest, moving at a 
constant velocity or is being accelerated? 
8. How is the net force calculated? 
9. Does weight or mass depend on an object’s location? 
10. What factors determine the amount of friction present? 
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9) UNIVERSAL GRAVITATION AND CENTRIPETAL MOTION 

TEKS 4C, 5A, 5B 

Vocabulary Centripetal motion, radius, centripetal acceleration, period, tangential 
velocity, universal gravitation, universal gravitation constant, directly 
proportional, indirectly proportional 

Key Concepts The student will analyze and describe accelerated motion in two di-
mensions, including using equations, graphical vector addition, and 
projectile and circular examples. 
The student will describe the concepts of gravitational, 
electromagnetic, weak nuclear, and strong nuclear forces. 
The student will describe and calculate how the magnitude of the 
gravitational force between two objects depends on their masses and 
the distance between their centers. 

Essential Questions 1. What is the direction of velocity, acceleration and force for an object 
moving in a circle? 
2. What forces cause an object to move in a circle? 
3. How are centripetal acceleration, force and tangential velocity 
calculated? 
4. How is gravitational force affect by the masses of or the distance 
between two objects? 
5. How is gravitational force calculated? 

 

10) PROJECTILE MOTION 

TEKS 4C 

Vocabulary Projectile, trajectory, “g”, hang time, height,  horizontal motion, vertical 
motion, maximum height, range 

Key Concepts The student will analyze and describe accelerated motion in two di-
mensions, including using equations, graphical vector addition, and 
projectile and circular examples.  

Essential Questions 1) Which direction of motion, horizontal or vertical, is affected by 
gravity? 
2) Which velocity is constant, horizontal or vertical? 
3) Which direction of motion, horizontal or vertical, experiences a 
constant, downward acceleration? 
4) At the top of the path of a projectile, what is zero and what is 
constant? 
5) What is known about the initial speed and final speed of a 
projectile? 
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3rd Nine Weeks  

 
11) WORK AND ENERGY 

TEKS 6A, 6B, 6C 

Vocabulary Energy, mechanical energy, kinetic energy, gravitational potential 
energy, elastic potential energy, electrical energy, thermal energy, 
radiant (Electromagnetic) energy, chemical energy, nuclear energy, 
spring constant, work, power, Joules, Watts 

Key Concepts The student will investigate and calculate quantities using the work-
energy theorem in various situations. 
The student will investigate examples of kinetic and potential energy 
and their transformations. 
 The student will calculate the mechanical energy of, power generated 
within, impulse applied to, and momentum of a physical system. 

Essential Questions 1) How do you distinguish between the different types of energy? 
3) How are kinetic, gravitational potential and elastic potential energies 
calculated? 
4) What is the difference between everyday work and scientific work? 
5) How is work and power calculated? 

 

12) CONSERVATION OF ENERGY 

TEKS 6D 

Vocabulary Initial energy, final energy, mechanical energy, kinetic energy, 
gravitational potential energy, conservation of energy 

Key Concepts The student will demonstrate and apply the laws of conservation of 
energy and conservation of momentum in one dimension.  

Essential Questions 1) As a ball rises or falls in the air, what happens to the kinetic energy 
versus the gravitational energy? 
2) Can energy be created or destroyed? 

 

 
13) MOMENTUM AND COLLISIONS 

TEKS 6C 

Vocabulary Momentum, initial velocity, final velocity,  impulse, change in 
momentum,  

Key Concepts The student will calculate the mechanical energy of, power generated 
within, impulse applied to, and momentum of a physical system. 

Essential Questions 1) As the velocity changes, how is the momentum affected? 
2) As the mass changes, how is the momentum affected? 
3) If the time a force is applied is increased, how is the change in 
momentum affected? 
4) If the time a force is applied is decreased, how is the change in 
momentum affected? 
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3rd Nine Weeks Continued 

 
14) CONSERVATION OF MOMENTUM 

TEKS 6D 

Vocabulary Elastic collision, inelastic collision, conservation of momentum, initial 
velocity, final velocity 

Key Concepts The student will demonstrate and apply the laws of conservation of 
energy and conservation of momentum in one dimension. 

Essential Questions 1) In an elastic collision, what is conserved: momentum, kinetic energy 
or both? 
2) In an inelastic collision, what is conserved: momentum, kinetic 
energy or both? 

 

15) HEAT AND THERMODYNAMICS 

TEKS 6E 

Vocabulary Temperature, Thermometer, Thermal Energy, Heat, Thermal 
Equilibrium, Heat Transfer, Newton’s Law of Cooling, Conduction, 
Convection, Radiation, Thermodynamics, Law of Conservation of 
Energy, Zeroth Law of Thermodynamics, First Law of 
Thermodynamics, Second Law of Thermodynamics, Third Law of 
Thermodynmanics,  Entropy, Thermal Expansion (not in book)  

Key Concepts The student will explain everyday examples that illustrate the four laws 
of thermodynamics and the processes of thermal energy transfer. 

Essential Questions 1) What is the relationship between temperature and heat?  
2) How do two objects reach thermal equilibrium? 
3) How is heat transferred between two objects in contact? 
4) How is the earth heated by the sun? 
5) What heat transfer method affects ocean and air currents? 
6) What are examples of the four laws of thermodynamics? 
7) What does entropy imply for the end of the universe? 
8) How is thermal expansion applied to the real world? 

 

16) HARMONIC MOTION 

TEKS 7A 

Vocabulary Simple harmonic motion, period, frequency, length, mass, spring 
constant, g, amplitude, equilibrium, displacement 

Key Concepts The student will examine and describe oscillatory motion and wave 
propagation in various types of media. 

Essential Questions 1) How are the frequency and period of a body in simple harmonic 
motion related? 
1) How does the length of a pendulum affect the period of its swing? 
2) How does the mass affect the period of its motion? 
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4th Nine Weeks 

17) WAVES 

TEKS 7A, 7B, 7C, 7 D,  

Vocabulary period, frequency, amplitude, equilibrium, wavelength, pulse, periodic, 
sine wave, transverse, longitudinal, crest, trough, rarefaction, 
compression, fixed boundary, free boundary, upright, inverted, 
reflection, superposition principle, constructive interference, destructive 
interference, standing wave, antinodes, nodes 

Key Concepts The student will examine and describe oscillatory motion and wave 
propagation in various types of media. 

The student will investigate and analyze characteristics of waves, 
including velocity, frequency, amplitude, and wavelength, and calculate 
using the relationship between wave speed, frequency, and 
wavelength. 
The student will compare characteristics and behaviors of transverse 
waves, including electromagnetic waves and the electromagnetic 
spectrum, and characteristics and behaviors of longitudinal waves, 
including sound waves. 
The student will investigate behaviors of waves, including reflection, 
refraction, diffraction, interference, resonance, and the Doppler effect. 

Essential Questions 1) How are the frequency and length of a wave related? 
2) What is the relationship between energy and amplitude or energy 
and frequency? 
3) Does a wave matter or energy over long distances? 
4) What are the properties of a transverse wave versus the properties 
of a longitudinal wave? 
5) How is the wave speed calculated? 
6) How do waves interact? 
7) How are standing waves formed? 
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4th Nine Weeks Continued 

18) SOUND 

TEKS 7A, 7B, 7C, 7 D 

Vocabulary pitch, resonance, intensity, harmonic content, timbre, loudness, decibel 
level, echo formation, supersonic, mechanical wave, medium, pressure 
wave, Doppler Effect 

Key Concepts The student will examine and describe oscillatory motion and wave 
propagation in various types of media. 

The student will investigate and analyze characteristics of waves, 
including velocity, frequency, amplitude, and wavelength, and calculate 
using the relationship between wave speed, frequency, and 
wavelength. 
The student will compare characteristics and behaviors of transverse 
waves, including electromagnetic waves and the electromagnetic 
spectrum, and characteristics and behaviors of longitudinal waves, 
including sound waves. 
The student will investigate behaviors of waves, including reflection, 
refraction, diffraction, interference, resonance, and the Doppler effect. 

Essential Questions 1) How are sound waves formed? 
2) What is the relationship between the speed of a sound wave and 
the density of the medium? 
3) What is the relationship between pitch and frequency? 
4) What is the relationship between loudness and intensity? 
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4th Nine Weeks Continued 

19) LIGHT AND OPTICS 

TEKS 7A, 7B, 7C, 7 D, 7E 

Vocabulary Electromagnetic radiation, vacuum, reflection, refraction, diffraction, 
polarization, diffused reflection, specular reflection, plane mirror, focal 
length, convex, concave, virtual image, real image 

Key Concepts The student will examine and describe oscillatory motion and wave 
propagation in various types of media. 

The student will investigate and analyze characteristics of waves, 
including velocity, frequency, amplitude, and wavelength, and calculate 
using the relationship between wave speed, frequency, and 
wavelength. 
The student will compare characteristics and behaviors of transverse 
waves, including electromagnetic waves and the electromagnetic 
spectrum, and characteristics and behaviors of longitudinal waves, 
including sound waves. 
The student will investigate behaviors of waves, including reflection, 
refraction, diffraction, interference, resonance, and the Doppler effect. 
The student will describe and predict image formation as a conse-
quence of reflection from a plane mirror and refraction through a thin 
convex lens. 

Essential Questions 1) What are the types and properties of electromagnetic radiation?  
2) What is the relationship between and how do calculate wavelength, 
frequency and energy of electromagnetic radiation? 
3) How does light interact with different mediums?   
4) What are the optical properties of plane mirrors and lenses? 
5) How do you solve problems using Snell’s law? 
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4th Nine Weeks Continued 
20) ELECTRICITY AND CIRCUITS 

TEKS 5E, 5F 

Vocabulary Electricity, electric current, ampere, electric circuit, charge, Coulomb, 
ammeter, circuit diagram, electrical symbol, closed circuit, open circuit, 
short circuit, volt, voltage, potential difference, resistance, Ohm’s law, 
Ohm, battery, Watt, series circuit, parallel circuit, electric conductor, 
electric insulator 

Key Concepts The student will characterize materials as conductors or insulators 
based on their electric properties.  
The student will investigate and calculate current through, potential 
difference across, resistance of, and power used by electric circuit 
elements connected in both series and parallel combinations. 

Essential Questions 1) What causes an electric current?  
2) How does an electric circuit work? 
3) How is an electric circuit represented as a picture? 
4) What is the difference between an electric conductor and electric 
insulator?  
5) How do the properties of an object (wire) affect the resistance? 
6) What is the relationship between current, potential difference and 
resistance? 
7) What happens to the current and potential difference in a series 
circuit? 
8) What happens to the current and potential difference in a parallel 
circuit? 

 

21) ELECTRIC FORCE AND MAGNETISM 

TEKS 5C, 5D 

Vocabulary Charge, electrons, Coulomb, repel, attract, polarization, induction, 
electric force, Coulomb’s constant, magnetic pole, soft magnet, hard 
magnet 

Key Concepts The student will describe and calculate how the magnitude of the 
electric force between two objects depends on their charges and the 
distance between their centers.  
The student will identify and describe examples of electric and 
magnetic forces and fields in everyday life such as generators, motors, 
and transformers. 

Essential Questions 1) How is charge transferred? 
2) What is the interaction between two like charges? 
3) What is the interaction between two unlike charges? 
4) How does an object develop an excess charge? 
5) How does the magnitude of the electrical force between two objects 
depend on their charges and the distance between them? 
6) How is the electric force calculated using Coulomb’s Law 
7) How does an object become magnetized? 
8) Where is the magnetic field on the bar magnet the strongest? 
9) What determines if the magnetic force is attractive or repulsive? 
10) How is the right-hand rule applied to a current carrying wire? 
11) What is an electric motor? 
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4th Nine Weeks Continued 
 

22 QUANTUM AND NUCLEAR PHYSICS 

TEKS 8A, 8B, 8C, 8D 

Vocabulary photoelectrons, quanta, brightness, frequency, Photoelectric Effect, 
Compton Effect, Plank’s constant, absorption spectrum, emission 
spectrum, spectroscopy, spectroscope 

Key Concepts The student will describe the photoelectric effect and the dual nature of 
light. 
The student will compare and explain the emission spectra produced 
by various atoms. 
The student will calculate and describe the applications of mass-
energy equivalence. 
The student will give examples of applications of atomic and nuclear 
phenomena using the standard model such as nuclear stability, fission 
and fusion, radiation therapy, diagnostic imaging, semiconductors, 
superconductors, solar cells, and nuclear power and examples of 
applications of quantum phenomena. 

Essential Questions 1) What is the photoelectric effect? 
2) What is meant by the dual nature of light? 
3) How is the emission spectra produced by various atoms? 

 


