
SES 141 

 

Energie (Henry Moore) 

- The operation, efflux or activity of any being: as the light of the Sunne is the energie of 

the Sunne, and every phantasm of the soul is the energie of the soul 

 

Solar Energy 

- Helps plants grow, stored in plants is eaten by animals 

 

Energy 

- The ability to do work  

o Labor, toil, exertion, effort, employment 

o Concepts of distance, speed, acceleration, and force 

 

Kinematics 

Distance 

- Measures how far away things are 

Displacement 

- Adds information about the direction to how far away something is 

Vectors (have a direction and a numeric value) 

- Extra information about direction 

- Start point, direction, end point, magnitude 

 

Speed  

= distance traveled / time to travel that distance 

 

Velocity  

= displacement / time to travel that displacement 

- Gives the speed and the direction of that speed 

 

Acceleration (vector) 

= change in velocity / time to change the velocity 

- A measure of how rapidly velocity changes 

- Accelerator 

o Device that allows you to change the speed 

 

Dynamics 

Force = mass x acceleration 

- The direction of the change in motion, not the direction of motion 

- A push or a pull 

- Change a state of rest into a stage of motion 

- An agent that acts to change a body’s motion 

- An object at rest remains at rest 

- An object in motion remains in motion along a straight line at a constant speed, unless 

acted on by a force 

- Force is responsible for any change in the motion  
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Mass 

- Depends on the forces acting on the mass 

- Mass is a fixed quantity of matter 

- Mass - Kilograms (kg) 

- Weight – force (N) 

- Moon mass has a weight that is 6 times less 

 

Work and energy (measured in the same units) 

Work = force x distance moved 

- Done by any force is the product of the force and the distance moved in the direction of 

the force 

- Transfer of energy 

 

Kinds of Energy 

Kinetic 

- Motion of an object 

- KE = ½ x mass x speed^2 

Gravitational  

- PE = m x g x h 

- PE = m x 10 x h 

Mass 

- E = mc^2 

 

Joule  

- The international unit of measurement for energy 

- 1 joule = energy expended in applying a force of 1 newton a distance of 1 meter 

- 1 heartbeat = 1 joule 

 

Conservation 

- Prevent wasteful use of a resource, to save, to protect 

- The total value of quantity is a constant 

- Law – conservation of energy 

 

- Energy is conserved 

o Cannot be created or destroyed 

o Exchanges of energy (work done) with other objects  

 

Power and energy scale 

Power (watts) = energy (joules) / time to do the work (seconds) 

- 1 watt = 1 joules = 1 second 

 

110 orders of magnitude 

 

 

Order of magnitude estimate guidance 
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- Approximate correct 

1. Guess 

a. Guessing and checking and modifying your guess 

2. Talk to your gut 

a. Ask your gut how it fells 

3. Divide and conquer 

a. Split a complicated problem into manageable chunks 

4. Lie skillfully  

a. Simplify a complicated situation by assuming what you need to know to solve it 

5. Punt 

a. If you are concerned about a physical effect, do not worry about 

6. Use guerrilla warfare 

a. Dredge up common knowledge and related facts to help you make an estimate 

7. Lower your standard 

a. If you cannot estimate the entire problem, estimate parts of it 

8. Cross-check 

a. Make an estimate in more than one way to check if your estimate corresponds 

 

 

Module 2 

 

Chemical energy 

Chemical Reaction 

- The breaking and forming of chemical bonds, energy can be extracted and harnessed in a 

usable fashion 

- Involve making and breaking of chemical bonds 

o Breaking bonds absorbs energy 

o Forming bonds release energy  

- Processes of life 

- Food = converted by organisms into mechanical energy and heat 

-  

 

Chemical compound 

- Produce energy involve burring – oxidation reaction 

 

Gasoline power most automobiles and trucks 

Kerosene serves as jet fuel 

Natural gas, coal, oil are burned to heat our home and produce electricity 

 

Atomic structure 

Atom involves 

- Any chemical reaction there is a change in the condition of the constitution 

- Look like impenetrable shell 

- Atom surface is provided by the atom electrons 

o Diameter is 10^-10 m 
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Everyday matter is made of  

- Atom 原子 

o Protons (+), neutron, electron (-) 

o Different chemical elements have different number of protons 

- Proton (+) 

o 1 = hydrogen 

o 2 protons = helium 

o 6 protons = carbon 

- Isotopes  

o An element has the same number of protons but different number of neutrons 

- Molecules 

o Made of two or more atoms 

- Electrons 電子 (-) 

o Wavelike, not localized in space 

o High probability of being near positions they would occupy if they were particles 

o Depends on momentum, energy, speed, distance form the nucleus 

o Negatively electrons 

 Repel each other electrically, they are attracted to the positive charge of 

the nucleus but they cannot all get close to the nucleus 

o Outermost electrons = valance electrons 

 Provide what we consider to be the outer surface of the atom, the size 

 

(electron of an atom create an negative charge that balances the positive charge of the protons in 

the atonmic nucleus) 

 

Ionization 

- Electron freed from atom 

 

Atomic energy levels 

Electrons 

- Take positions (orbitals or shells) around the nucleus 

- The first electrons occupy the lowest energy rungs, giving up the most energy to become 

part of the atom  

- N shell -> M shell -> L shell -> K shell 

- Only exist at specific energy levels in an atom 

- Going from one level to another only occurs when an electron gains or loses just the right 

amount of energy 

- Base level (level 1) = ground state  

- Level 2 = exact state 

o (need to hit the exact amount of energy to going another level) 

 

Emission or absorption of light 

- Occur at specific wavelengths that correspond to specific energy level transitions in 

atoms or molecules 

- Unique spectral line 
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Valence electrons 

- The chemical properties of atoms are determined by the configuration of the outermost 

electrons in an atom  

- If outer electron configuration of two atoms are the same, they will combine with sill 

other atoms in about the same way 

 

If an atom has one outermost electron 

- Relatively easy to strip that electron and make the atom positively charged 

- 1st column of the periodic table 

If atom is lacking one electron for a full outer shell 

- Easy to get it to accept an extra electron and become a negatively charged atom 

 

Chemical combinations 

- Occur because atoms of the first type gives up one of its electrons to an atom of the 

second type 

 

 

Bond Type 

Ionic bond 

- Atoms are bound together by the attraction between oppositely charge ions 

Covalent bond 

- Atoms are bound by shared electrons 

- Sharing of electrons allows each atom to attain the equivalent of a full outer shell, a 

stable configuration 

Pure ionic bond 

- One atom steals an electron form another atom cannot exist 

 

2 extra electrons – column 2 

3 extra electrons – column 3 

Lack 2 electrons – column 6 

Lack 3 electrons – column 5 

 

Column 4 – extra or lacking  

 

Bond energetics 

- Compounds form from atoms when the atoms can find a lower energy state than when 

the atoms were alone 

- The atoms reach a lower energy state by giving up some of their energy to make a bond 

 

Exothermic 

- Chemical reactions which give off energy as they proceed 

- Chemical reactions involving burning (oxidation reduction) 

Endothermic 

- Chemical reactions which absorb energy as they proceed 

 

Separated atoms or bond broken 
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