Wylie ISD Curriculum

Subject Area [PEEIES Bundle #: |
Grade/Level Physics Weeks: 1-3
Overview

TEKS - Texas Knowledge & Skills

Knowledge & Skill Statement Student Expectation Student Learning Outcome Clarification
4 The student knows the Laws 4A Generate and interpret graphs Use real-time technology to make measurements and
governing motion describing motion. construct graphs.

Explain information illustrated on graphs
e Position-time
¢ Velocity time
e Acceleration-time

4B Analyze examples of uniform and Evaluate linear systems, Evaluate projectile motion, Solve
accelerated motion acceleration problems involving uniform acceleration and
free-fall using kinematic equations
Solve problems that include
e Evaluate linear systems
= Describe the vector quantities of
displacement and vector sum
= Solve displacement problems
= Solve velocity problems
= Distinguish between vectors and scalars
o Speed and velocity
o Distance and displacement
¢ Evaluate projectile motion
e Evaluate circular (uniform) motion
e Solve acceleration problems involving uniform
acceleration and free fall using the kinematic
equations.

4C Demonstrate the effects of Forces Differentiate between mass and weight

on the motion of objects Describe the relationship between mass and inertia.
Solve problems from observations and measurements
involving Force, Mass, and Acceleration
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4D Develop and interpret a free-body
diagram for force analysis.

Describe the forces acting on an object on an inclined
plane

Interpret free-body diagrams of force analysis
Describe the forces acting on an object moving on an
inclined plane
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Science

Subject Area

Grade/Level Physics

Knowledge & Skill Statement
5. The student knows that changes
occur within a physical system and
recognizes that energy and momentum
are conserved

Overview

Student Expectation
5A. Interpret evidence for the Work-Energy
theorem

5B. Observe and describe examples of
kinetic and potential energy and their
transformations

5C. Calculate the mechanical energy and
momentum in a physical system

5D. Demonstrate the conservation of
energy and momentum

Bundle #:

Weeks:

TEKS - Texas Knowledge & Skills

Student Learning Outcome Clarification
Define work in terms of energy transfer

Explain why the sum of a moving object’s KE and PE does not change in
a frictionless system, but does change in real-world systems

Calculate, in linear systems: KE, GPE, and ME

Describer energy transfer in different systems (i.e., falling bodies, roller
coaters, etc.)

Classify energy forms according to how they are measured:

GPE (height, mass), KE (velocity, mass), Thermal E (temperature,
mass), Elastic PE (stretch modulii), Electrical Potential (volts), and
Electrical PE (charge, distance; PE = -qEd)

P=mv
Evaluate and explain E in systems that include: Billiards, Cars, trains,
space craft, etc

Solve problems for elastic and inelastic collisions; mechanical energy,
energy transfer, and momentum

Define impulse and momentum

Appreciate the importance of impulse and momentum in daily situations,
such as: protection in car collisions (seat belts, air bags, crumple zones,

collapsible barriers), and in sports (collisions in football, collisions in auto
racing, baseball, tennis, etc)

Solve problems involving impulse and momentum

Explain the Law of Conservation of Momentum, and solve associated
problems
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Subject Area [NEESilES

Grade/Level Physics

Overview

Bundle #:
Weeks:

TEKS - Texas Knowledge & Skills

Knowledge & Skill Statement
6. The student knows forces in
nature

Student Expectation
6A Identify and demonstrate
understanding of Newton’s Laws
(gravitation is in next bundle)

Student Learning Outcome Clarification
Demonstrate understanding and differentiate between:
Force, inertia, mass, velocity, momentum, acceleration,
and vector

Describe and understand each of Newton’s Laws of
Motion

Produce and explain force vector diagrams for solving
problems

Differentiate between sums of forces in a static vs. a
dynamic system

Solve and analyze problems involving all of Newton’s
Laws in simple static and dynamic systems
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Subject Area [PEEIES Bundle #: g
Grade/Level Physics Weeks: 10-12
Overview

TEKS - Texas Knowledge & Skills

Knowledge & Skill Statement Student Expectation Student Learning Outcome Clarification
6The student knows forces in Nature | 6A. Identify the influence of Describe Newton'’s law of Universal Gravitation
distance and mass on gravitational
forces Solve problems using Newton’s law of Universal
Gravitation

Determine the strength of a gravitational field

Differentiate between apparent and true weightlessness

Understand forces in uniform Understand the concepts and equations for rotational
circular motion, and forces in inertia and torque

gravitational mechanics
Relate radii, mass, tangential velocity, and rotational
velocity.

Define and solve problems using centripetal force
Calculate the orbital and escape velocities for satellites
and spacecraft

Calculate solutions to mechanics problems involving

torque; especially vector-force problems (static) the use
linear and rotational force components

6B. Research and describe the Trace the historical progression of thought regarding
historic development of the gravity with an emphasis on: Galileo, Newton, Cavendish,
concepts of gravitation Einstein, and current quantum-gravity hypotheses
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Subject Area [PEEIES Bundle #: |
Grade/Level Physics Weeks: 13-15
Overview

TEKS - Texas Knowledge & Skills

Knowledge & Skill Statement Student Expectation Student Learning Outcome Clarification
6. The student knows forces in nature Identify and understand the properties | Define and differentiate between: Force, Pressure, Stress, and
of static fluids (hydrostatics) Strain.

Differentiate between: Gas, Liquid, and Fluid

Learn measurements for pressure and when each may be used.
Especially know: Pa, psi, bar, mmHg (torr), atms.

Define: gauge pressure, total atm. Pressure, applied pressure

Understand Archimedes’ Principle and Pascal’s Law. Solve
problems using both of these principles

Relate these principles to daily experiences (weather changes,
atmospheric pressure, swimming, cat jacks, floating boats,
sinking submarines, etc.).

Define and use the Continuity Equation

Identify and understand the properties | Understand Bernoulli's Principle and explain how it is an “energy
of flowing fluids (hydrodynamics) balance” equation.

Define: airfoil, dynamic lift, differential pressure, deviatoric
stress.

Solve problems using Bernoulli’s Principle

Relate the principles of hydrodynamics to daily experiences.
(Differential pressure effects in tornados and hurricanes; “lift”
effect on roofs during tornados and hurricanes, lift effects on a
variety of airfoils, etc)

Solve problems for all variables within the Bernoulli Equation:
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velocities (in/out), heights (max/min). etc. use textbook for
many good examples

NIWEERN I Science Bundle #:
Grade/Level Physics Weeks:
Overview

TEKS - Texas Knowledge & Skills

Knowledge & Skill Statement Student Expectation Student Learning Outcome Clarification
7. The student knows the Laws of 7A. Analyze and explain everyday Define and give examples for the Laws of thermodynamics
Thermodynamics examples that illustrate the laws of
thermodynamics Solve problems involving melting and boiling point (know and

use latent heats for phase transitions)

Explain importance of thermal expansion, and solve related
problems

Compare and contrast alternative heating methods (Heat
exchange, A/C systems, Radiant, Solar, Geothermal)

Evaluate and solve problems that involve the laws of
thermodynamics

Define and Evaluate thermal efficiency for various systems.
Understand and explain why Perpetual Motion Machines are not
possible to build.

7B. Evaluate different methods of Define temperature in terms of KMT (average molecular motion)

heat energy transfer that result in an

increasing amount of disorder Define heat in terms of the transfer of molecular motion within
a system.

Understand and explain the concept of thermal equilibrium
Explain the importance of Specific Heat

Define entropy; give examples
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Explain the relationships between Heat, Temperature, and Work

Describe the relationship between energy and entropy as it
related to a system and its environment

Subject Area [NEESIlES Bundle #:
Grade/Level Physics Weeks:
Overview

TEKS - Texas Knowledge & Skills

Knowledge & Skill Statement Student Expectation Student Learning Outcome Clarification
8. The student know the 8A. Examine and describe a variety of | Understand key vocabulary and use governing equations.
characteristics and behavior of waves propagated in a variety of media
waves and describe the observed wave Define: wave velocity, frequency, wavelength, amplitude,
characteristics crest, trough, reflection , refraction, diffraction

Differentiate between: longitudinal waves, and transverse
waves

Understand and explain: interference types, periods,
pulses, periodic waves, standing waves

Recognize and define Nodes and Antinodes
Explain: wave phase, energy
Solve problems involving: frequency, velocity, wavelength

Describe the relationship between wavelength and
diffraction

Describe SHM and oscillation

Understand and explain: Resonance as a “forced
vibration”

Describe the behavior of waves at media boundaries:
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reflection, transmission, and impedance

8B. Identify the characteristics and Describe the effects of constructive and destructive
behavior of Sound and e/m waves. interference, focusing on common daily occurrences and
examples

Bundle #:
Weeks:

Science
Physics

Subject Area
Grade/Level

Overview

TEKS - Texas Knowledge & Skills

Knowledge & Skill Statement Student Expectation Student Learning Outcome Clarification
8The student know the 8B. Identify the characteristics and Define and explain how sound waves are generated and
characteristics and behavior of behaviors of sounds and e/m waves propagated
waves

Define “Intensity” as it relates to sound wave
characteristics

Understand the Audio Spectrum
Demonstrate ability to convert W/m? to decibels
Solve real-world problems employing W/m? and decibels

Explain the Doppler Effect in both e/m and sound waves,
and its applications

Explain resonance in open and closed resonating tubes,
and the production of musical notes (tones) by both
winds and string (percussion) instruments

Explain: Timbre (harmonic composition)

8 C. Interpret the role of wave Explore and explain Ultrasound testing, Weather and
characteristics and behaviors found in tracking Radar & Sonar, animal Echolocation, and Seismic
medical, industrial, and scientific Wave behaviors during earthquakes

applications
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Subject Area [NEESilES Bundle #:
Grade/Level Physics Weeks:
Overview

TEKS - Texas Knowledge & Skills

Knowledge & Skill Statement Student Expectation Student Learning Outcome Clarification
6 The student understands forces in | 6 B. Research and describe the Trace the history of our understanding of electricity and
nature historical development of the concepts | magnetism through the investigations of: Franklin,
of electrical and magnetic forces Milliken, Coulomb, Faraday, Michelson, and Maxwell.

(Also, later, Ohm, Volta, Ampere...)

6 C. Identify and analyze the Explore and explain Coulomb’s Law
influences of charge and distance on Solve problems involving Coulomb’s Law
electrical forces
Describe how a Van de Graff generator works
Explore and explain Faraday’s Electric Field principle
Solve electric field intensity problems

Describe charging by induction

Understand elementary charges (electron, proton) in
Coulombs — solve related problems

Explain the effects of electric fields on test charges
Describe electrical Potential difference

Define capacitance

6 D. Demonstrate the relationship Explain Faraday’s Law of Induction

between electricity and magnetism Explain Lenz’s Law
Explain why a rotating loop in a magnetic field produces
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an alternating current

Subject Area [NEESilES

Grade/Level Physics

Overview

Bundle #:
Weeks:

TEKS - Texas Knowledge & Skills

Knowledge & Skill Statement

6. The student understands forces in
nature

Student Expectation
6 E. Design and analyze electrical circuits

6 F. Identify examples of electrical and
magnetic forces in everyday life

Student Learning Outcome Clarification

Understand Ohm'’s Law

Understand differences between series and parallel circuits.
Solve problems involving Ohm’s Law for both series and parallel circuits

Define and understand Electrical Power, and how it is produced and
delivered for use.

Understand how different Electrical Power Plants generate steam, and
the relative dangers and benefits of each.

Learn common electrical schematic symbols and rules for drawing
Design and draw series and parallel circuits

Understand and explain how electrical overloads and short-circuits can
occur, the dangers they present, and how safety devices are employed
to prevent them.

Create a schematic for your entire house using correct symbols and
rules.

Solve Electrical Power problems

Describe Magnetic field lines, explain how the Earth’s magnetic field has
varied over time

Explain how a transformer works

Compare and contrast the current and voltage in the wires in a long-
distance electrical power transmission

Find common daily examples of electrical and magnetic devices
(technology) and explain the physics behind their use.
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Subject Area [PEEIES Bundle #: il

Grade/Level Physics Weeks: 31-33
Overview
TEKS - Texas Knowledge & Skills
Knowledge & Skill Statement Student Expectation Student Learning Outcome Clarification

9. The student knows simple 9 A. Describe the photoelectric effect Describe the photoelectric effect
examples of quantum Physics

9 B. Explain the line spectra from
different gas-discharge tubes Identify gasses by their spectra

Illustrate and explain the line spectra from different gas-
discharge tubes

Explain quantum leaps

Explain nuclear reactions, the three types of decay
radiation, and their sources

Explain half-life dating, and other uses for radioisotopes
including nuclear energy

Learn and understand the Standard Model of subatomic
particles

Understand the weaknesses of the Standard Model

Define String Theory, M-Theory, and Grand Unified theory
(TOE)

Explain the possible benefits to humanity of discovering
the governing equations for a theory of quantum gravity.
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Subject Area [PEEIES Bundle #: ¥

Grade/Level Physics Weeks: 34-36
Overview
TEKS - Texas Knowledge & Skills
Knowledge & Skill Statement Student Expectation Student Learning Outcome Clarification

9 The student knows simple Understand the basics of Modern Explore and understand the basic concepts of Einstein’s
examples of quantum Physics Physics General and Special theories of relativity

Revisit Einstein’s formulation of Gravity

Define and explain “wormhole”
Explain the need for quantum mechanics
Define Dark Energy and Dark Matter

Define Cosmology and Big Bang. Explore recent ideas
about the ultimate fate of the universe
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