2025-2026 Advanced Physics | Texas

Scope & Sequence

Course Overview:

This course is based on the AP Physics 1 course content which covers the basics of classical mechanics. It is also designed to cover all the Texas TEKS. The major difference in content is that Advanced Physics does not include Rotational Motion or Fluids but does include Waves, Sound, Light and Electricity and Quantum Physics instead. Students will confront complex
situations or scenarios, to enable them to develop the ability to reason about relationships, applying and justifying the use of mathematical routines, designing experiments, analyzing data, and making connections across multiple topics within the course.
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Essential Questions (optional)

What is the difference between scalar and vector measurements?
How do we describe constant velocity motion?
How do we describe constant acceleration motion?

Enduring Understandings (optional)

Scalar measurements only require a number and vecto measurements must have a number and|

a direction.
Constant velocity motion travels the same di d each unit of time.
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Semester Exam Window: 12/8/25 - 12/19
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ing Deadline: 12/19/25

jow is the net force on an object in circular motion described?
What forces creato arcuar motion?

[ What are Kinetic and Potential Energies?
What is Mechanical Energ;

1 1D Kinematics 15 1 1 17 s o U] 9/18/2025 [How can we determine displacement, velocity and acceleartion from | time (typically second:
TEs Rl a Position-time graph? n a Position-time graph displacement is raed from teh y-axis, velocity is the slope, and
we determine displacement, velocity and acceleartion rom the direction of curve of the graph.
a Position-time graph? On a Velocity-Time graph displacement is e s curve, velocity can be reaed from
the y-axis and acceleration is the slope fo the graph.
D vectors can be "broken down" into perpedicular 1D component vectors (vertical and
. horizontal).
2
2 | 2D Kinematics 12 2 1 15 TRSCLAGaeeP | 1onerz02s tHows 2 20 veclor epesented as a combinalions o 10 Veclors? | ime offight for a projecie depens on th inital vertcal vlosity component and the il
ysics_F25_ P '9 proj height above the group. It can be determined using kinematics equations for constant
acceleration motion.
Free body diagams are used to model and analyze the forces acting on an object/system. All
2
TX_SCI_ AdvancedP :an:;":e?xzfc“"g tepipec ealaninoteatd forces are drawn starting at the center of the object/system in the direction they act and
e 11/16/2025 " proportional in length to the magnitude of the force.
hysics_F25_MUE3 :z:;:/’;y’:m"s’f Second Law be used to predict the mation of | "t torce acting on an object/system s the sum of al the forces acting on that
3 Dynamics 21 2 2 25 When object A pushes or pulls on object B, which object "feels” the | 0/ecUsystem. L nat the accel o object Lot
reater force? Newion's Second Law states that the acceleration of an object/system s proportioan to the net
TX_SCI AdvancedP g force acting on it.
hysice F25. UE3 11/20/2025 Accoding to Newton's Third Law, ALL forces exist in pairs of force between interacting objects
ysics_F25 | where the magnitude of the paired forces is the same nad the directions are opposite.
The instantaneous velocity of an object in circular motion is always directed perpendicual to the
circular path.
:m":r"r;‘i:‘n':c(;::c:;:’: instantaneous velocity of an objectin |y, oy mrce acting on an object in circular motion is always directed towards the center of the
4 | Circular Motion 1" 1 0 12 None N/A Gircular path.

Any forceor combinaton offorces can crete the net force known s centripetal force. Typical
examples in AP Physics are Tension, Friction, Force of Gravity, or a combination of Normal and
Force of Gravity.

Kinetic Energy is the energy and object has due to its velocity.
Potential energy is the motion a system has due to the relative position of objects.
Mechanical Energy is the sum of allthe Kinetic and Potential Energies of a sy

Final Exam Window: 5/11 - 5/22/26

elements in a circuit?
Calculate the current through, voltage across, and power of
elements in series o parallel circuits.

tom.
5 Energy 15 1 1 17 hysics_S26_UES 2/12/2026 How docs thedefinion of 2 system impct e Mechanica Energy? [ A single object can only have kinetic energy and a system can have both kinetic and potential
5261 energy.
Whatis the Conservation of Mechanical Energy? The total Mechanical Energy of a system will remain constant when outside forces do not act on
it (rictionless).
What is momentum? The momentum of an object depends on velodily and mass only.
TX_SCI. AdvancedP How does the momentum of an object/system change? The change in momentum of an object is equal to the Impuise on the object (Force x time).
6 Momentum 12 1 1 14 o 3/4/2026 How do the momentum and kinetic energy of a system change | The momentum of a systmes is always constant during a collision. The kinetic energy of the
hysics_S26_UE6 during collsions? ystem usually decreases during a collision but for elastic collisions it remains constant.
How does a restoring force difer fom a ‘regular” force? The magnitude of a restoring force is proportional to the displacement of an object from an
How does the presence of a restoring force create simple harmonic
S X_SCI_AdvancedP moion s
7 Oscillations 5 1 6 3/26/2026 When is a simple harmonic asclllalar moving with the greatest The net force, acceleration, and potential energy of a system in SHM are aH pmpamena\ to
"Vs‘cs $26_UE7 velocity, acceleration, net displacement
e DA T O | e 0GR ST Tt e e KD
harmonic oscilation? The Mechanical Energy of a systme in SHM remains constant, when frictionless.
WEGARTGAT WaveS 7S CreaTea Dy VIBFATONS G 37e TG FOveenT o GeTgy TRFOgU & TEaiu
Two types of mechanical waves: In Transverse waves the medium oscillates perpendicularto the
wave velocity, and Longitudinal/Compression waves the wave medium oscilltes paralle to the
wave velocity.
Waves can bé i the same pace at the same ime and pass through each ofher, because they
are energy not matter, and when the are at the same location at the same time the displacement
\hat are mechanical waves? of the medium is the sum of the displacement of each wave. )
\What are he diffeent ypee of mechanical waves? Standing waves are created when traveling waves are created in a medium where they reflect
Wit epene when v s and interfere with each other.
oo omig s costot? The ncy of standing wave (owe: produces a standing wave)
Waves, Sound, TX_SCI_AdvancedP et tomines e reuentes that creats standing waves? | 26pends on the Tengih of the medium and the characterSics o the meclum, fonsion or Stng
8 | andlLight 18 ! ! 20 it po orvers g7 g v st in i oqence tet ro i of e tndrent ey
How does a prism create a rainbow? i
Vi o a it et a g at s v (o 57 Light is a non-mechnical, ransverse wave, meaning it does not require a medium.
o doms o e e e o arotr moas Light waves are created by oscilatons of elementmolecules.
The electromagnetic spectrum describes the range of frequencies/wavelengths and amount of
energy of difierent types of light. Each type of light is a differnet frequency range on the
spectrum.
Light waves bend when crossing a boundary between two mediums in a process called
refreaction that allows prisms to create rainbows and lenses to create images larger/smaller than
the actual object
:x 2:"":":2"::;?":‘?::?’5&7“ ofthe force between charged _|O1IeCS become charged when charged partices (ypiclly electrons) mov from one object to
roricion? another. The number of charges is conserved, 5o when one obeict gains electrons another
Describe the current throught and voltage across elements ina ~|0PIect must lose the same number of eectrons. e
et Coulombs Law alos us to calculate the force created by two charged parcticles. This force is
Deaioe he curent throught and votage across dlements in pronpamana\ o the charge of each object and inversely proportional to the distance between the
artcles.
9 Electricity 6 6 N/A N/A :ﬁ‘fg”w’:“::easme he current through and voltage across Each element in a curcuit has a measurable amount of resistance to charge flowing through it.

Series Circuits - the current through each element remains constant and the voltage across all
the elements must sum to the same as the battery.

Parallel circuits - the total voltage across each branch of the circuit remains the same and hte
sume of the currents must be the same as the current through the battery.

Ohms Law - Voltage = Curent x Resistance

Power used by an element - Power = Current*2 x Resistance
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