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AP Physics  
 

Course Description 
Advanced Placement Physics 1 is designed to closely match a typical one-semester 
introductory college physics course.  The AP Physics program is based on standards and 
curriculum requirements set forth by the College Board.  The designation “1” means that this 
course is Algebra-based, will not require Calculus and that it will align with a first-semester 
college physics course.  Topics covered include Newtonian mechanics, energy and momentum, 
mechanical waves and an introduction to DC circuits.  The course will be taught using a 
college-level textbook and with more rigor than a regular high school physics class.  It will also 
include college-level laboratory exercises.  
 
Big Ideas: 
The content for the course is based on six “Big Idea” concepts: 

● Big Idea 1 – Objects and systems have properties such as mass and charge. Systems 
may have internal structure. 

● Big Idea 2 – Fields existing in space can be used to explain interactions. 
● Big Idea 3 – The interactions of an object with other objects can be described by forces. 
● Big Idea 4 – Interactions between systems can result in changes in those systems. 
● Big Idea 5 – Changes that occur as a result of interactions are constrained by 

conservation laws. 
● Big Idea 6 – Waves can transfer energy and momentum from one location to another 

without the permanent transfer of mass and serve as a mathematical model for the 
description of other phenomena. 

 
Expectations: 
It is important to clarify a huge misconception. Students must know that this is an advanced 
science course that applies basic math to solve real world problems and explain phenomena. It 
is not an advanced math course with applications specific to basic science problems.  
 
In other words, the work done in this class is indeed advanced and will require advanced 
understanding of the core physics concepts taught in class. The math behind it will be useless if 
a student relies only on memorizing equations, units etc. and does not understand what they are 
calculating or why they are calculating it. 
 
Students are expected to invest significant time towards self-learning. The reason: during class, 
time is dedicated towards learning new concepts, exploring them through activities and 
investigation through labs.  There are numerous intermediate and advanced problems that 
simply can not be practiced in detail during the available remaining class time. That is, although 
core problems will be reviewed during class and after school hours, students must utilize time at 
home to consistently practice on their own and/or preview for the next lesson in class. 
 
 



How to get an ‘A’: 
There is no way around it... Practice makes perfect. You will not be successful if you do not 
practice. There is no way to be certain how many hours of time is invested in homework or drills 
each night. However, I encourage at least 60 minutes a night. This is entirely up to the student. 
Generally, the more time invested in your learning , the more you will improve your 
understanding of the core concepts, ability to apply them and yearning to extend upon them. 
These three things will make the course lots of fun and easy.  
 
Demonstrating your understanding of the “Big Ideas” in this class is key to success. Regardless 
of how it is demonstrated, I would easily know whether your understanding of a Physics concept 
is:  

● 4-advanced,  
● 3-good,  
● 2-developing,  
● 1-beginning,  
● or  
● 0-no understanding 

 
An ‘A’ student is one who has mastered the ‘Big Ideas’, Learning Objectives and Science 
Practices. He/She should aim to stay in the ‘Advanced Understanding’ category or consistently 
train to obtain a better understanding (improve from beginning to developing, or developing to 
good etc.).  
 
Earning a 1 or 2, does not mean the student is not smart, it just means he/she needs to train 
more until the content is mastered. (Example: my understanding of Arabic is 1, my 
understanding of American History is about a 2 etc.)  
 
Just being realistic and sorting through academic priorities will help anyone earn an A in this 
class. 
 
Suggested Self-Learning: 
If you would like to see the type of material we will learn in the class, please review past College 
Board AP Exams, Barron’s/ Princeton Review Practice Books, and online videos (example: 
Khan Academy, APlusPhysics, Bozeman Science, FlippingPhysics etc.)  
 
 
 
 
 
 
 
 
 



Solving a physics problem: 
The majority of physics problems requires students to define, plan, solve, calculate and evaluate 
the problem. The approach in the lab, in class, at home or during an assessment for any 
problem follows these steps:  
 

1. Defining the problem: students to organize information into unknowns and knowns.  
2. Planning the solution: students to use physics concepts and re-express them as 

formulas 
3. Solving: students algebraically manipulate formulas until the subject of the formula is 

determined 
4. Calculating: Calculators are used to input values and student uses dimensional analysis  
5. Evaluate: Students check their final answer. Does the answer make sense? 

 
From experience, the majority of difficulty occurs through steps 2 and 3. Especially, algebraic 
manipulation. Students tend to get lost when there are only variables and no numbers. Steps 4 
and 5 (where the numbers matter), should be the least amount of difficulty for the student 
(calculators and a quick check), but will likely be hard without correctly completing steps 2 and 
3. That being said, it is strongly suggested that students have high level of proficiency in terms 
of algebra.  
 
Will the class be boring? 
Physics is very fun. Then again, I have a biased opinion. Do some research on your own and 
see what other classes are doing in AP Physics. Is this something that interests you? If there is 
something that does and you would like to include it in the class, let me know via email. 
 
If you question “why does this happen?...” and try to answer it using physics or enjoy hands on 
learning through labs, or are fascinated by pretty much anything that happens in the universe it 
will not be boring. (Try a general search: ‘Cool Physics’ and see what pops up in Youtube). 
 
Honestly, it will be boring if you are the type of student to only take several notes and never 
make use of it. It will be boring, if you are okay with being in that 1 or 2 category and not trying 
to improve. That is not the course I aim to provide. 
 
Mathematics Competency: 
To be successful in the AP Physics class, it is important that students have a strong command 
of the following topics: Scientific Notation, Algebraic Manipulation, Conversion, Trigonometry 
and Vectors. Some may be a review and some concepts (Trigonometry and Vectors) may be 
entirely new. Some topics are more prevalent than others in the course and some are much 
more challenging than others. The summer assignment aims to bring all students up to speed. 
Take your time and do your best! 
 
 
 



 
Self Learning 
There are 7 assignments. For each assignment, please read the instructions and follow action 
items.  

● Assignment 1: Learn the Big Ideas.  
○ These are our learning goals for the entire course.  I usually, suggest against 

memorization in my classes. (I don’t even like the word). However, this is the very 
rare occurrence in which memorization is very worthwhile. Think of the Big Ideas 
as a framework of the course. Throughout the year we will flesh out all 
misunderstandings until this memorized material becomes deeply understood 
and intuitive and memorization is no longer necessary.  

 
○ Use your school account and navigate here: https://goo.gl/y95LVH . 
○ Memorize. 

 
● Assignment 2: Math Review of Significant Figures 

○ Navigate here: https://goo.gl/qvcgng 
 

● Assignment 3: Math Review of Scientific Notation 
○ Navigate here:  https://goo.gl/nLrdYw 

 
● Assignment 4: Math Review of Metric Systems and Conversion 

○ Navigate here:  https://goo.gl/Rakfzf 
○ Navigate here: https://goo.gl/8CwGQW 

 
● Assignment 5: Math Review of Vectors and Scalars 

○ Navigate here:  https://goo.gl/9odjE7 
 

● Assignment 6: Manipulating Algebraic Equations 
○ Navigate here: https://goo.gl/4zAWAu 

 
● Assignment 7:  

○ Conceptual Physics by Paul G. Hewitt is an excellent source to easily 
understand, develop and review important concepts in physics. There is very light 
math involved ad it focuses on the Physics first! I strongly suggest watching 
videos in order and pace yourself to watch videos 0-100 by the end of the 
summer.  It is a good idea to watch at least 3-5 videos per day. But, ensure that 
you enjoy your summer, do not let this become an obsession :)   Becoming 
familiar with the concepts will dramatically improve your chances of success in 
the course and reduce your stress throughout the year. 

■ Watch 3-5 short video per day. 
 
 

https://goo.gl/y95LVH
https://goo.gl/qvcgng
https://goo.gl/Rakfzf
https://goo.gl/9odjE7


Assessment 
The above assignments are video lessons including sample problems. When you return, your 
first test will be on material learned from Assignments 1-6. During the week of September 3rd.  I 
will be assessing mastery of the following skills: 

1. Recall of Big Ideas 
2. State the Number of Significant Figures in Each Measurement 
3. Ability to convert numbers in standard form to scientific notation and vice versa 
4. Ability to convert, estimate SI units, recognize fundamental and derived units 
5. Use the factor-label method of unit conversion.  
6. Differentiate between scalars and vectors.  Represent and manipulate vectors. 

Determine x- and y- components of vectors. Determine the angle of a vector given 
components. 

7. Ability to manipulate algebraic equations to isolate a variable. 
 
If further practice is required outside of the above assignments, please feel free search 
quizizz.com for the particular topic for a wide range of fun multiple choice questions. 
 
Rubric: 

 No Evidence Novice Developing Proficient Mastered 

Skill 0 1 2 3 4 

1      

2      

3      

4      

5      

6      

7      

 
 
Grades will be the first grades entered in your gradebook as ‘Summer assessments” 
 
 


