
Physics Course Overview

   HSC Physics course by David Chandler

I would like to outline some of my philosophy for this course.  I am not using a textbook in the normal 
sense.  We will be using a book that is essentially a large collection of worked example problems and 

another large collection of practice problems.  The book is College 
Physics, 12th edition, by Eugene Hecht.  It is part of the Schaum’s 
Outlines Series, which specializes in creating review materials for college
courses.  If you want to get it from Amazon here is the link:  
https://www.amazon.com/Physics-Outlines/dp/1259587398  
(The lectures are only loosely tied to the book.)  

The book contains brief summaries of concepts, but your main source of 
explanatory content will be from the videos.  From there you should be 
able to work the problems in the workbook.  You should work through as 
many solved example problems as you need, and then challenge yourself 
with the practice problems.  I will do video solution guides for selected 
problems.

You will need a scientific calculator.  I would like for you to learn to use an RPN
calculator like the Hewlitt-Packard calculators.  This has the advantage of
allowing you to work out complicated expressions without having to use
parentheses or write down intermediate results.  What many scientists and
engineers consider the best HP calculator ever made is the HP42.  However
instead of having to spend several hundred dollars on the calculator itself, there is
a software emulator called Free42 that runs on iPhones, Android phones, tablets,
and Windows, Mac, and Linux computers.  In almost every respect Free42 is as
good as the original.  This will turn your phone into a top-of-the-line scientific
calculator.  Get it here:  https://thomasokken.com/.  I have a short video on RPN
notation here:  https://www.youtube.com/.    There are several sources of
documentation you can find here:  https://thomasokken.com/. 

We are using GeoGebra, Ver. 5, Classic for graphical analysis and some kinds of calculations available 
here:  https://www.geogebra.org/.  It is a free program.  If you have taken other Math Without Borders 
courses you will be familiar with GeoGebra already.

https://www.amazon.com/Physics-Outlines/dp/1259587398
https://www.geogebra.org/download
https://thomasokken.com/free42/#doc
https://www.youtube.com/watch?v=cPKg_JtI-Ys
https://thomasokken.com/free42


Another “calculating device” we are using is a spreadsheet, as you have seen in my math classes.  I 
recommend Libre Office available here:  https://www.libreoffice.org/.  Libre Office is excellent free, 
open source software, but Excel (part of Microsoft Office...not free, but you may already have it) is 
also suitable for our purposes.  Think of a spreadsheet as a big calculator where you can handle parallel
calculations on lots of data all at once.  It is a good way to keep track of and do calculations on lab 
data. 

The other major component of the course is lab, which I also call “projects.”  Physics is about 
experiencing the world in more detail than usual and seeing it through new eyes.  We are asking 
“quantitative questions” of nature, so we will be doing a lot of measurement, graphical analysis, 
calculation, and representing the laws of nature as mathematical formulae.  To do the labs you will need
a little equipment.

One very powerful tool, which we will use very frequently, is a free software program called Tracker 
available here:  https://www.compadre.org/osp/.  (It is part of the Open Source Physics project.)  This 
tool allows you to import a video clip and mark a moving object frame-by-frame.  The software 
measures positions from the pixels and time from the frame rate, allowing you to calculate position, 
speed, acceleration, etc. and graph the motion.  As you might have guessed, physics talks a lot about 
motion, and concepts related to motion, such as energy and momentum.

Rather than have to rely on videos you get from me or what you might download on the internet, you 
will want to be able to take your own videos and analyze motions you see yourself.  Measure the speed 

of a bike or a skateboard or a runner or a car.  How fast can you throw a baseball? 
What is the rate of deceleration when a car throws on its brakes?  To get good 
video footage to study motion you want to have a video camera where you can 
control the shutter speed.  A video is like a series of still pictures every 1/30 or 
1/60 of a second, depending on the settings.  To see motion as a series of crisp 
images rather than a series of blurs you want a fast shutter speed.  (This means 
you need more light.)  If you have an iPhone or Android phone there are a number
of enhanced camera apps you can buy.  One that was only $5 when I bought it was
ProShot.  It allows shutter control, time lapse, and a lot of other nice features to 
enhance your photography, but what we are interested in here is shutter speed.  
You will also need a bracket to mount your camera on a tripod, such as this, 

https://www.amazon.com/gp/, and an inexpensive tripod.  This tripod comes bundled with a cell phone 
attachment:  https://www.amazon.com/.

For measurement we will be using the metric system so you need some kind of meter stick and/or tape 
measure with metric markings.  You will want to mark a stick or have a stick cut to a specific length to 
use to calibrate your videos.  Tracker needs to know the actual length of something in the video at the 
same distance as the experiment to be able to convert from pixels on the image to real-world 
measurements, like meters.  You can use your phone as a stopwatch.  Another thing you will need to 

https://www.amazon.com/Eocean-Cellphone-Universal-Wireless-Compatible/dp/B0797SHX1W
https://www.amazon.com/gp/product/B01L3B5PBI
https://www.compadre.org/osp/items/detail.cfm?ID=7365
https://www.libreoffice.org/download/download/


measure is mass.  In a school lab you would have sets of labeled weights, but you may rather use things
such as washers or pennies, but then they would have to be weighed.  You will need a scale for 
weighing them (pretty accurately) in grams.  The technology has
improved, and you can get a digital scale that can weigh up to
about a pound and reads to 1/100 gram for under $15:  
https://www.amazon.com/gp/.  

A big ticket item (in the ball park of $150) that has a lot of
exciting potential is a gizmo called “Pocket Lab.”  See it at 
https://www.thepocketlab.com/.  A number of optional sensors

and other accessories are available with
the Pocket Lab, but the Pocket Lab and
accessories could be considered
optional.  If this purchase is not burdensome, it is an excellent tool for 
independent explorations, but it should not be considered essential for the 
course.

What I have been describing is the lab infrastructure.  Be on the lookout for 
anything that moves: hot wheels, roller skates, bikes, swings, merry-go-rounds, theme park rides, etc.  I
have included quite a few specific labs, but there will be potential for many open ended individual 
projects as we go along, and you should think of yourselves as collaborators in your education.  That is 
what homeschooling is supposed to be about.

Physics is a big topic.  Be sure to browse the Physics Supplementary Materials folder.  It has an 
assortment of useful materials and background readings from other curriculum projects.  We can’t 
possibly cover all corners of the field in a single highschool level course.  There is a lot available on the
Internet in general and YouTube in particular on various topics in physics.  The more of the basics you 
learn now, the more these resources will become accessible to you.

I created this course during the 2019-20 school year with a small pilot group of students.  The topics 
include mechanics (motion, forces, energy, momentum, gravitation, rotation, oscillations, etc.), waves, 
sound, light, electricity, and magnetism.  There are many more potential topics to include, but this 
could be considered a full course of study at this level.  I may (at my discretion) add additional units in 
the future.  You will receive download links to any units added within a year of your purchase.  Anyone
completing the course, with understanding, and with the appropriate math background, should be ready
for college level calculus-based physics.

https://www.thepocketlab.com/
https://www.amazon.com/gp/product/B06X6LW4V9
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