IOP Institute of Physics

Physics at home 16-19

For students working remotely because of school closures, these ideas are divided by physics topic. We hope
this saves time right now, along with the Physics at home 11-14, Physics at home 14-16 and CLEAPSS advice for
practicals at home.

Forces and Motion
Careers clip - Forces and Motion in Games Programming
Vectors IOP Quick - Static crate
Forces PhET - Newton’s laws - 1st, Alom Shaha - Circular Motion, Veritasium - 3rd law
STEM learning - Monkey and Hunter, Marvin & Milo Slinky drop
Gravity - Veritasium - Misconceptions - falling objects. Moon video feather & hammer
Graphs - PhRET Moving man - Charts tab and PDF instructions
Hooke’s law - PhET Hooke’s law, Investigate springs and Investigate pendulums
Moments - PhET Balancing Act
Momentum - Marvin and Milo Bouncing balls, Hovercrafty, PRET Collision Lab

Sound and Waves
Careers - Ultrasound in Physiotherapy
Free computer software - sound card oscilloscope, compare with Quick Slink-0-Scope to explain why a transverse
graph is drawn to show displacement for a longitudinal sound wave.
PhET Wave on a String

Light and EM Waves
E-M waves - PhET Radio Waves & Electromagnetic Fields
Black body radiation - PhET Blackbody radiation
Diffraction at double slit oPhysics simulation - superposition

Electric circuits
Isaac Physics: Kirchoff's Laws
Internal resistance - YouTube video

Fields
Gravity - PRET Gravity Force Lab
Electric - PhET Coulomb’s Law, Beston Uni Electroscope, Force and potential sim
Particle motion in fields - Boston Uni Magnetic, Mass Spec

Electromagnetic induction
- Motors - IOP Physics electric motor demonstration film, School Physics DC electric motor
E-M induction - Dr Schuster induction and emf PhET Faraday’s law, animation AC generator, video EM induction,
Veritasium Levitating barbeque, Veritasium First Electric Generator
Transformers - Demo How transformers work, interactive The transformer
Video - F = BIl experiment
Video - Induced emf - required practical


http://science.cleapss.org.uk/Resource-Info/GL339-Practical-activities-for-pupils-at-home-during-extended-periods-of-school-closure.aspx
https://www.youtube.com/watch?v=Kt9OilEzwnk&list=PL42E9A58A15D1A0CA&index=4
https://spark.iop.org/static-crate
https://phet.colorado.edu/en/simulation/forces-and-motion-basics
https://www.youtube.com/watch?v=ID0R43My4Co&feature=emb_logo
https://www.youtube.com/watch?v=8bTdMmNZm2M
https://www.stem.org.uk/resources/elibrary/resource/27021/monkey-and-hunter
https://spark.iop.org/slinky-drop
https://www.youtube.com/watch?v=aRhkQTQxm4w&feature=youtu
https://www.youtube.com/watch?v=KDp1tiUsZw8&feature=youtu.be&t=22
https://phet.colorado.edu/en/simulation/moving-man
https://drive.google.com/file/d/1T33tSk9MNs_cgtweFXwTSimK7fJj7BfX/view
https://phet.colorado.edu/en/simulation/hookes-law
https://phet.colorado.edu/en/simulation/masses-and-springs
https://phet.colorado.edu/sims/html/pendulum-lab/latest/pendulum-lab_en.html
https://phet.colorado.edu/en/simulation/balancing-act
https://spark.iop.org/bouncing-balls
https://spark.iop.org/hovercrafty#gref
https://phet.colorado.edu/en/simulation/collision-lab
https://www.youtube.com/watch?time_continue=3&v=7XdmnsBFnRw&feature=emb_logo
https://www.zeitnitz.eu/scope_en
https://spark.iop.org/slink-o-scope
https://phet.colorado.edu/en/simulation/wave-on-a-string
https://phet.colorado.edu/en/simulation/radio-waves
https://phet.colorado.edu/en/simulation/blackbody-spectrum
http://ophysics.com/l5.html
https://isaacphysics.org/concepts/cp_kirchhoffs_laws
https://www.youtube.com/watch?v=3OEJ6eok-Zs
https://phet.colorado.edu/sims/html/gravity-force-lab/latest/gravity-force-lab_en.html
https://phet.colorado.edu/sims/html/coulombs-law/latest/coulombs-law_en.html
http://physics.bu.edu/~duffy/HTML5/electroscope_charged_rod.html
http://physics.bu.edu/~duffy/HTML5/force_PE2.html
http://physics.bu.edu/~duffy/HTML5/charge_in_field.html
http://physics.bu.edu/~duffy/HTML5/mass_spectrometer.html
https://www.youtube.com/watch?v=arWiuu7d3Qk&list=PLnpAhkiu3jSbX5Hv31JjNYLXiGGstkZTY&index=5&t=0s
http://www.schoolphysics.co.uk/animations/Electricity%20-%20magnetism%20animations/Electric_motor_html5/index.html
https://www.youtube.com/watch?v=UAjCrl-SPcY&feature=youtu.be
https://phet.colorado.edu/sims/html/faradays-law/latest/faradays-law_en.html
http://physics.bu.edu/~duffy/HTML5/electric_generator.html
https://www.youtube.com/watch?v=BKXw2OjuPpY&feature=emb_logo
https://www.youtube.com/watch?v=txmKr69jGBk
https://www.youtube.com/watch?v=NqdOyxJZj0U
https://www.youtube.com/watch?v=P6QZ7mgeA-o
https://www.ck12.org/auth/signin?returnTo=https%3A%2F%2Finteractives.ck12.org%2Fsimulations%2Fphysics%2Fac-transformer%2Fapp%2Findex.html%3Fscreen%3Dsandbox%26_ga%3D2.257469515.1149666912.1584876398-878036305.1584876398
https://www.youtube.com/watch?v=X31bjQpjb9s
https://www.youtube.com/watch?v=SsKVA88oG-M

Thermal physics
Black body radiation - PhET Blackbody radiation
See core practicals in Skills below

Atomic, Nuclear and Particle Physics
Atom/Nucleus PhET - Rutherford Scattering, Marie Curie short story - part 1 & part 2
I0P Spark videos Teaching radioactivity - select as needed, NASA - Energy levels Q’s.
Background radiation - IOP worksheet Measuring your annual dose, SeiShow for quark enthusiasts,
xked Radiation dose infographic
Radioactive decay Practical simulation - use coins/ M&Ms/ lego bricks, plot a graph for the number decaying
against ‘throw number’ (effectively time), Boston Uni Decay simulation
SciShow intro to particles, Fundamental Forces video playlist
CERN Particle physics playlist

Quantum Physics
Quantum Technology resources for students (synoptic) - STEM Learning Laser Cooling,
GPS and Atomic Clocks (teachers’ notes and answers below)
Uncertainty principle - Perimeter Institute
The Photoelectric Effect - Walter-Fendt simulation

Astrophysics

- I0P videos Models of the Solar System - Earth, Sun and Moon, The Life Cycle of Stars, Life Cycle of a Star, Star
formation, How Big is the Universe?, The Expanding Universe and the Big Bang
Scale of the universe, Powers of ten videos, Interactive Solar system tour, Magnifying the universe simulation
Doppler effect NSO Redshift, Marvin and Mile Doppler spin
NSO Expansion of the Universe - balloon model NSO Big Bang Demo, PDF instructions for washers/elastic
expanding universe with data analysis

General
A Level physics online - Free Livestreams for Yr 12
Issac Physics - set assignments or allow students to explore independently weekly lessons
Physics 4 U - Good for worksheets and resources to work offline or on paper.
I0P Ireland resources - Science on Stage

Skills
NUSTEM Required practicals short videos. For teachers but accessible for students.
Graph game - PHET Sims

For teachers

Teacher notes on Quantum Technology resources - STEM Learning Laser Cooling,
GPS and Atomic Clocks, Diffraction

Collated by the I0P’s Professional Practice Group. Contact Education-PPG@iop.org for more information.
Visit spark.iop.org and talkphysics.org for more support for teaching physics.
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https://phet.colorado.edu/en/simulation/blackbody-spectrum
https://phet.colorado.edu/en/simulation/rutherford-scattering
https://www.youtube.com/watch?v=ePnNDj3LWk0&feature=youtu.be
https://www.youtube.com/watch?v=kLRVqpt4gcQ&feature=youtu.be
https://spark.iop.org/collections/teaching-radioactivity
https://imagine.gsfc.nasa.gov/educators/lessons/xray_spectra/worksheet-energy-levels.htm
http://www.iop.org/education/teacher/resources/radioactivity/file_41559.pdf
https://www.youtube.com/watch?v=j-993mWNcHk&feature=youtu.be
https://xkcd.com/radiation/
https://www.exploratorium.edu/snacks/radioactive-decay-model
http://physics.bu.edu/~duffy/HTML5/halflife.html
https://www.youtube.com/watch?v=j-993mWNcHk&feature=youtu.be
https://www.youtube.com/playlist?list=PLsNB4peY6C6JDc1HcVKjjYzVB0BYEXexd
https://project-physicsteaching.web.cern.ch/english/lectures.htm
https://www.stem.org.uk/resources/elibrary/resource/444212/quantum-tech-student-activity-laser-cooling
https://www.stem.org.uk/resources/elibrary/resource/444211/quantum-tech-student-activity-gps-and-trilateration
https://www.youtube.com/watch?v=7cUQME5zmpE
https://www.walter-fendt.de/html5/phen/photoeffect_en.htm
https://www.youtube.com/watch?v=Mgn5GOCCgLw
https://www.youtube.com/watch?v=PM9CQDlQI0A
https://www.schoolsobservatory.org/learn/astro/stars
https://www.schoolsobservatory.org/learn/astro/stars/formation
https://www.youtube.com/watch?v=K_xZuopg4Sk
https://www.youtube.com/watch?v=jms_vklUeHA
https://www.youtube.com/watch?v=uaGEjrADGPA
https://www.teachertube.com/videos/watch-powers-of-10-119236
https://joshworth.com/dev/pixelspace/pixelspace_solarsystem.html
https://magnifyingtheuniverse.com/
https://www.schoolsobservatory.org/learn/astro/cosmos/redshift
https://spark.iop.org/doppler-spin
https://www.schoolsobservatory.org/learn/astro/cosmos/expansion
https://www.schoolsobservatory.org/discover/quick/uniball
https://indico.cern.ch/event/507180/contributions/2197833/attachments/1312772/1965087/Activity_3_The_Expansion_of_Space_Handout.pdf
https://www.alevelphysicsonline.com/covid-19
https://isaacphysics.org/
https://isaacphysics.org/pages/covid19_alevel
http://www.physics4u.co.uk/
http://www.scienceonstage.ie/resources/
https://nustem.uk/required-practicals/
https://phet.colorado.edu/en/simulation/graphing-lines
https://www.stem.org.uk/resources/elibrary/resource/443554/laser-cooling
https://www.stem.org.uk/resources/elibrary/resource/443553/gps
https://www.stem.org.uk/resources/elibrary/resource/443551/diffraction
www.spark.iop.org
www.talkphysics.org



