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AP Physics II  
Week at a Glance 

For the week of 4/13 – 4/17, we’ll partition our AP Physics II student personnel into two categories; those that are taking the 
AP Physics II exam, and those that are not. If you are still enrolled in the AP Physics exam, we’ll provide review 
assignments and resources targeting success on the College Board AP Physics II exam. Those not taking the exam will 
participate in College Board’s Quantum Physics unit of instruction.  
 
The 2020 AP Physics II exam will be a truncated assessment, covering the following topics: 
Unit 1 – Static Fluids 
Unit 2 – Dynamic Fluids 
Unit 3 – Kinetic Theory 
Unit 4 – Thermodynamics 
Unit 5 – Electric Charge and Electric Fields 
Unit 6 – Electric Potential and Capacitors 
Unit 7 – RC Circuits 
Unit 8 – Magnetism 
Unit 9 – Electromagnetism 
 
Light, Optics, and Quantum Physics topics are not included on the 2020 AP Physics I exam.  

Learning Objectives for 4/13 – 4/17. 
 
Taking the Exam: 
Unit 4 – Thermodynamics 
5.B.5.6: The student is able to design an experiment and analyze graphical 
data in which interpretations of the area under a pressure-volume curve 
are needed to determine the work done on or by the object or system.  
5.B.7.1: The student is able to predict qualitative changes in the internal 
energy of a thermodynamic system involving transfer of energy due to 
heat or work done and justify those predictions in terms of conservation of 
energy principles.  
5.B.7.2: The student is able to create a plot of pressure versus volume for a 
thermodynamic process from given data.  
7.B.2.1: The student is able to connect qualitatively the second law of 
thermodynamics in terms of the state function called entropy and how it 
(entropy) behaves in reversible and irreversible processes.  
 
Unit 5 – Electric Fields and Electric Forces 
1.B.1.1: The student is able to make claims about natural phenomena 
based on conservation of electric charge.  
1.B.1.2: The student is able to make predictions, using the conservation of 
electric charge, about the sign and relative quantity of net charge of 
objects or systems after various charging processes, including 
conservation of charge in simple circuits.  
1.B.2.3: The student is able to challenge claims that polarization of electric 
charge or separation of charge must result in a net charge on the object.  
2.C.1.1: The student is able to predict the direction and the magnitude of 
the force exerted on an object with an electric charge q placed in an 
electric field E using the mathematical model of the relation between an 

electric force and an electric field: �⃗� = q�⃗⃗�; a vector relation. 
2.C.1.2: The student is able to calculate any one of the variables — electric 
force, electric charge, and electric field — at a point given the values and 
sign or direction of the other two quantities. 
2.C.3.1: The student is able to explain the inverse square dependence of 
the electric field surrounding a spherically symmetric electrically charged 
object.  
 

Learning Objectives for 4/13 – 4/17. 
 
Unit 12 – Quantum Physics Topics 
 
1.A.4.1: The student is able to construct representations of 
the energy-level structure of an electron in an atom and to 
relate this to the properties and scales of the systems being 
investigated. 
1.C.4.1: The student is able to articulate the reasons that the 
theory of conservation of mass was replaced by the theory of 
conservation of mass-energy.  
1.D.1.1: The student is able to explain why classical 
mechanics cannot describe all properties of objects by 
articulating the reasons that classical mechanics must be 
refined and an alternative explanation developed when 
classical particles display wave properties.  
1.D.3.1: The student is able to articulate the reasons that 
classical mechanics must be replaced by special relativity to 
describe the experimental results and theoretical predictions 
that show that the properties of space and time are not 
absolute.  
3.G.3.1: The student is able to identify the strong force as the 
force that is responsible for holding the nucleus together.  
4.C.4.1: The student is able to apply mathematical routines to 
describe the relationship between mass and energy and apply 
this concept across domains of scale. 
5.B.8.1: The student is able to describe emission or 
absorption spectra associated with electronic or nuclear 
transitions as transitions between allowed energy states of 
the atom in terms of the principle of energy conservation, 
including characterization of the frequency of radiation 
emitted or absorbed.  
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Unit 6 – Electric Potential and Capacitors 
2.C.5.1: The student is able to create representations of the magnitude and 
direction of the electric field at various distances (small compared to plate 
size) from two electrically charged plates of equal magnitude and opposite 
signs, and is able to recognize that the assumption of uniform field is not 
appropriate near edges of plates.  
2.C.5.2: The student is able to calculate the magnitude and determine the 
direction of the electric field between two electrically charged parallel 
plates, given the charge of each plate, or the electric potential difference 
and plate separation.  
2.E.1.1: The student is able to construct or interpret visual representations 
of the isolines of equal gravitational potential energy per unit mass and 
refer to each line as a gravitational equipotential.  
2.E.2.1: The student is able to determine the structure of isolines of electric 
potential by constructing them in a given electric field. 
2.E.2.2: The student is able to predict the structure of isolines of electric 
potential by constructing them in a given electric field and make 
connections between these isolines and those found in a gravitational 
field.  
2.E.2.3: The student is able to qualitatively use the concept of isolines to 
construct isolines of electric potential in an electric field and determine the 
effect of that field on electrically charged objects.  
2.E.3.1: The student is able to apply mathematical routines to calculate the 
average value of the magnitude of the electric field in a region from a 
description of the electric potential in that region using the displacement 
along the line on which the difference in potential is evaluated.  
2.E.3.2: The student is able to apply the concept of the isoline 
representation of electric potential for a given electric charge distribution 
to predict the average value of the electric field in the region.  

5.B.11.1: The student is able to apply conservation of mass 
and conservation of energy concepts to a natural 
phenomenon and use the equation E = mc2 to make a related 
calculation.  
5.G.1.1: The student is able to apply conservation of nucleon 
number and conservation of electric charge to make 
predictions about nuclear reactions and decays such as 
fission, fusion, alpha decay, beta decay, or gamma decay. 
6.F.3.1: The student is able to support the photon model of 
radiant energy with evidence provided by the photoelectric 
effect.  
6.F.4.1: The student is able to select a model of radiant energy 
that is appropriate to the spatial or temporal scale of an 
interaction with matter.  
7.C.3.1: The student is able to predict the number of 
radioactive nuclei remaining in a sample after a certain period 
of time, and also predict the missing species (alpha, beta, 
gamma) in a radioactive decay.  
7.C.4.1: The student is able to construct or interpret 
representations of transitions between atomic energy states 
involving the emission and absorption of photons.  
 

Week (4/13 – 4/17) 
 
Lesson Frame: 
We Will: Engage in review activities and resources which target success on 
the AP Physics II exam.  
 
I Will: Refresh my understanding of topics addressed by Unit 4 – Unit 6, 
including: 
 
•Use Coulomb’s Law to calculate electric force between or among charged 
particles and surfaces.  
•Describe how charge is distributed in conductive or insulating materials, 
especially as it relates to charge processes such as friction, conduction, 
induction, polarization, and grounding.  
•Use electric field lines as a representation depicting how charged particles 
and objects disturb the space immediately surrounding them, and be able 
to make calculations regarding electric field magnitude. 
•Apply the Law of Conservation of Energy to electric charge, especially 
noting how change in electric potential energy as charges are moved is 
directly related to the work performed by electrical force.  
•Use electric potential as a reference for calculations involving electric fields 
and electric charges. Be able to create and interpret electrical isoline maps, 
noting equipotential surfaces, and being able to calculate electric field 
magnitude at various locations on the map 
•Describe the purpose and structure of a capacitor, especially noting 
characteristics and variables which influence its capacity to hold and 
release charge.  
•Make predictions and describe the motion of charged particles 
experiencing motion between capacitor plates.  
 
  
 
So That I Can: 
Apply these skills successfully on the truncated AP Physics I exam. There 
will be free-response prompts in which students will need to engage 
competently with this section of the curriculum. 
  

Week (4/13 – 4/17) 
 
Lesson Frame: 

We Will: Use last weeks’ assignments, (in which we traced the 
history of our understanding of atomic structure), to put forward 
the need for quantum thinking when performing quantum 
analysis. Everything we’ve measured and calculated in AP 
Physics I & AP Physics II has been according to the classical 
understanding of physics. But what if the exact location or 
velocity of a particle is question is unknowable? Can we still 
describe its motion? 
 
 
I Will: Start with a history of the concepts of Blackbody 
Radiation and the Ultraviolet Catastrophe. Investigations into 
these two principles provide the necessary historical 
perspective for the need for quantum physics. (Trust me, we 
wouldn’t have invented this school of thought if it wasn’t 
necessary). Then, we’ll apply these basic quantum principles 
to the topics of spectral analysis at the atomic level. Such 
analysis forwards our understanding in myriads of ways. We 
can correlate temperature to color.  We can calculate the 
atomic makeup of the air. We can determine the elemental 
composition of distant planets and stars. We can determine the 
age of rocks and fossils.  
 
So That I Can: We need to incrementally build our modern 
understanding of atomic structure, especially pointing out 
which aspects were right and which were wrong along the way. 
We need to investigate why the ultraviolet catastrophe was 
such an important development in modern physics, 
necessitating the need for the quantum model and leaving 
behind the classical model of physics.  
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Estimated Time to Complete:  
There is approximately two hours of assignments presented.  

Resources Needed: 
Links to all activities, (including background information and learning resources), are provided with each lesson. If 
scholars require resources beyond the scope of our Google Classroom, please let me know. 
 
Course Code: igoo63l 

Engage and Practice (What do we want you to do and turn in?) 

This week’s activities include the following 
assignments: 
 
Unit 4 – Thermodynamics Materials 
►College Board’s Unit 2 – Progress Check Module 
(Multiple Choice)  
►College Board’s Unit 2 – Progress Check Module 
(Free Response) 
 
Unit 5 – Electric Forces and Electric Fields Materials 
►College Board’s Unit 3 – Progress Check Module 
(Multiple Choice)  
►College Board’s Unit 3 – Progress Check Module 
(Free Response) 
 
Unit 6 – Electric Potential and Capacitors Materials 
►College Board’s Unit 3 – Progress Check Module 
(Multiple Choice)  
►College Board’s Unit 3 – Progress Check Module 
(Free Response) 
 
 
*Not required to submit, but publicly available FRQ’s 
dealing with Units 4 – 6  include: 
 
2015 Free Response # 4 
2016 Free Response # 1  
2016 Free Response # 3  
2017 Free Response # 4  

This week’s activities include the following assignments: 
 
Activity – Blackbody Radiation, the Ultraviolet Catastrophe, and the 
Need for Quantum Mechanics 
Activity – Atomic Spectra Analysis 
Activity – Lab: Spectral Analysis of Hydrogen 

 

 

 

 


