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Final Exam 
PHYSICS FOR PHUN 2016 



Quia review quiz 

! Go on quia and take the review quiz. 

!  It is all pulled from your old quia questions 



Review your labs 

!  Starting with "Is it work or is it not", go back and review all 
the in class activities we did. 

!  Since the final is a practicum, that is the best way to study. 



Work 

! Work is a force applied over a distance. 



Work 

! Work is a force applied over a distance. 

! Work = Force x Distance 

!  If the force you did was not in the direction moved, then it is 
not work. 



Work 

! Calculate: 

!  10 Newtons of force moves 13 meters in the same 
direction. 

! What was the work done? 

! Units are the newton-meter 



Potential Energy 

!  Energy contained in something but not moving 

!  Lifting is an example of potential energy 

!  It can fall, but is not moving yet. 

! Chemicals can also contain potential energy in their bonds. 



Potential Energy 

!  Equation: 

!  PE = mass x g x height 

!  g is the constant of acceleration, 9.8 m/s/s 

! Units are joules (J) 



Kinetic Energy 

!  Energy of motion! 

! When you drop something, potential energy is converted to 
kinetic energy as it starts moving. 

!  Pendulum example: 

! When the pendulum is highest, it has the most potential 
energy 

! When it is lowest, it is moving fastest, so it has the least 
potential energy and the most kinetic energy. 



Kinetic Energy 

!  Equation: 

!  KE = ½ x mass x velocity 

! Units are joules (J) 



Conservation of Energy 

!  Energy is conserved as it changes from PE to KE.  This 
means that the total PE + KE is always the same. 

!  Energy can be transferred from one object to another as 
they collide, but the total energy remains the same. 



Thermodynamics 

!  The study of heat and how it moves. 

! Heat is a form of energy. 

! Heat is kinetic energy because the molecules are moving 



First law of thermodynamics 

! Conservation of energy: 
! Energy can neither be created or destroyed. 

! Energy can change from one form to another. 



Second law of thermodynamics 

! Entropy always increases. 
! Entropy is the “disorder” of a system. 
! A high entropy system is a mess. 



Third law of thermodynamics 
! At absolute zero, a perfect crystal has an entropy of 

zero 



States of Matter 

!  3 common states of matter: 

!  Solid 

!  Liquid 

! Gas 

!  4th state of matter: plasma!  A gas where the electrons are 
freely moving. 

!  Plasma is formed by superheating or running an electric 
current through gas. 



Solids 

!  In a solid, the molecules are vibrating back and forth 
slightly. 

!  They are stuck in a rigid shape. 



Liquids 

! Molecules in liquids are still vibrating, but they have room to 
move around. 

!  Liquids will adapt to the shape of their container but not fill 
it. 



Gases 

!  In a gas, the molecules are flying all over but still stuck 
together. 

!  A gas will expand to whatever volume its container is. 



States of Matter 

!  All molecules have kinetic energy. 

!  Solids have the least KE, then liquids, then gases, then 
plasma. 

!  The more kinetic energy, the more the molecules are 
moving, so the more randomness or entropy. 

!  Similarly, solids have the least entropy, then liquids, then 
gases, then plasma. 



Sublimation 

! Usually solids will first become liquids when heated, then 
become a gas. 

!  Sometimes, however, a solid will turn directly into a gas ore 
vice versa. 

! Carbon dioxide is a common example. 



Waves 

!  A disturbance in a medium that carries energy. 

!  Like an ocean wave, waves carry energy but not particles. 

!  The waves slam up against the beach, but the actual water 
does not flow toward the beach. 



Waves 

!  A medium is the substance that the wave travels through, 
like the ocean. 

!  Light waves (electromagnetic) do not need a medium. 

!  Sound waves do. 



Waves 

!  Transverse and longitudinal 



Properties of Waves 

! Wavelength: the distance from one crest or trough to the 
next. 



Properties of Waves 

!  Frequency: The number of wavelengths that go by in one 
second. 

!  If 32 wavelengths go by, the frequency is 32 hertz. 



Waves 

!  Equation for wave speed: 

!  Speed = wavelength x frequency 

! Wavelength is measured in meters, frequency is in hertz, 
and wave speed is in meters per second. 



Light 

!  Light is energy. 

!  Light is caused by disturbances in electromagnetism, so we 
call it the electromagnetic spectrum. 

!  Longest wavelength: radio waves 

!  Shortest wavelength: gamma rays 



The Electromagnetic Spectrum 

!  Includes light waves, but also many different types 



The Electromagnetic Spectrum 

!  Examples: 

! Radio waves: used in radios and radio telescopes 

! Microwaves: used in microwave ovens 

!  Infrared: carries heat from the sun and other objects 

!  Visible light: everything you can see 

! Ultraviolet: blacklights and fluorescence 

!  X-rays: x-ray machines for viewing bones 

! Gamma rays: produced by decaying atoms and used in 
some telescopes 



Absorption and reflection 

! Some objects absorb light and appear dark. 
! Some objects reflect light and appear light. 



Light 

!  Light can be bent as it passes through certain substances.  
This is called refraction. 

! Used in magnifying glasses, eyeglasses, and some 
telescopes. 



Light 

!  A real image is one that can be projected. 

!  Example: a projector can project onto the wall or a sheet of 
paper. 

!  A virtual image cannot be projected.  It only appears to be 
there. 

!  Example: reflections in a lake.  If you put a camera where 
the image appeared to be, it would not take a picture. 

! Mirror setup 



Light 

! When some chemicals mix, a reaction takes 
place and light is emitted.   This is called 
chemiluminescence. 

! This is how glow sticks work! 



Light 

!  The energy has to come from somewhere. 

!  The energy was already contained in the chemicals as 
chemical potential energy. 



Magnetism 

!  A force where some objects attract or repel one another. 

!  All magnets have a north and a south pole. 

!  Like poles repel, opposites attract. 

! Magnetic fields start at the north pole and curve toward the 
south pole. 



Magnetism 

!  A compass is a magnetized needle that can detect a 
magnetic field. 

!  It orients itself north to south. 



Magnetism 

!  In order for a material to be magnetic, its magnetic domains 
all have to be facing the same direction. 

! Magnetic domains are small regions in a material where all 
the electrons are spinning the same way. 



Electricity 

!  Electricity is a result of the flow of electrons through a 
material. 

!  Electrons are particles with a negative charge. 



Electricity 

!  Static electricity is electricity at rest. 

! When there is an excess or lack of electrons in a material, 
we say it has an electric charge. 

!  Because the charge is not flowing, it is static. 

!  Examples: rubbing balloon with hair, lightning 



Electricity 

!  In order for electricity to flow, electrons must be free to 
move around. 

! Materials where the electrons are free are called 
“conductors”.  Most metals are good conductors. 

!  You also need a closed circuit.  This means a connected 
path from the power source to the object using electricity 
and back to the power source. 



Electricity 

! Materials that don’t conduct are called insulators. 

!  Insulators are used to protect people and things from strong 
electric currents. 

!  That is why there is a coating of rubber or plastic on the 
outside of most power cords. 



Electricity 

!  2 very important concepts: 

! Current: the amount of electrons that are moving. 

!  Voltage: the push that these electrons have. 

!  An object could have a large current but if there is not a lot 
of voltage to push it along, it will not do much. 

!  The reverse can also happen. 



Electromagnetism 

!  Electric fields create magnetic fields around them. 

! Magnetic fields can create electric fields around them. 

!  This is called induction. 



Electromagnetism 

!  To make an electromagnet, wrap a wire many times around 
a nonmagnetic object and run an electric current through 
the wire. 

! Normally the magnetic field produced by such a current is 
not great, but when wrapped over and over the fields line 
up and it can produce a huge effect. 

!  The advantage of electromagnets over regular magnets is 
that the can be turned on and off. 



Fundamental Particles: Quarks 

! Come in 6 “flavors”: 

! Up 

! Down 

! Charm 

!  Strange 

!  Top 

!  Bottom (or Beauty) 



Fundamental Particles: Quarks 

!  Electric charge: 

! Up quark: +2/3 

! Down quark: -1/3 



Nuclear Physics 

!  Protons and neutrons are made of quarks. 

!  Proton = 2 up quarks + 1 down quark 

! Neutron = 1 up quark + 2 down quarks 

!  Protons have a positive charge 

! Neutrons are neutral 

!  Electrons are negative 



That’s 
all, folks! 


