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Announcements

1. Final exam  -- take-home version won class vote

Some details 

2. Advice for studying

3. Thanks

4. List of topics

5. Examples            
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Final exam

Purpose:  Incentive to review and to practice the physics 
you learned this semester

Preparation –

Review the material in Chapters 22-44, lecture notes, 
previous exams, homework, etc.  Formulate questions 
and get them answered.

Exam itself:

Once you open the exam packet, under the conditions of 
the honor code you must not discuss physics with anyone 
other than me.   Keep all of your materials – the exam, 
your scratch work, etc. in the packet except when you are 
working on it.
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More details about exam:

Exam will be due at 9 AM on Tuesday 5/3/05.

Exam will (hopefully) be available on Friday. (You will 
receive an email from me; after which you can pick it up 
any time.)

In working the exam you may use:
oYour notes
oYour text
oThe internet

In working exam, you may NOT use:
oConsultation with ANYONE other than me.  
oExtra credit will be gladly offered for catching any 
errors in the test.  (Information will be emailed to 
class.)          
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Advice:
1. Keep basic concepts and equations at the top of your head.
2. Practice problem solving and math skills.
3. Develop an equation sheet that you can consult.
4. Know where to find important constants in your text book.
5. Formulate questions and get them answered.

Equation Sheet

Problem solving skills

Math skills

F = ma
Maxwell’s equations
Kirchhoff’s rules
E2 = p2c2 + m2c4
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Problem solving steps

1. Visualize problem – labeling variables
2. Determine which basic physical principle(s) apply
3. Write down the appropriate equations using the variables 

defined in step 1.
4. Check whether you have the correct amount of 

information to solve the problem (same number of 
knowns and unknowns).

5. Solve the equations.
6. Check whether your answer makes sense (units, order of 

magnitude, etc.).
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Topics covered in final exam:

Material from Chapters 22-44 in your text book

Especially material covered in lectures and/or in homework

Tools

Vectors – addition, subtraction, dot product, cross product –
especially wrt to E and B fields and their associated forces

Analysis of circuits using Kirchhoff’s rules (direct current and 
alternating current)

Ray diagrams and interference phenomena for electromagnetic
waves

Trigonometry and trig identities

Simple algebra and calculus 
See Appendix E of 
your text
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List of  (some) of the topics covered:

•Basic ideas of quantum physics -- E=hf for photons, p=h/λ
for particles and photons; quantum tunneling
•Nuclear physics – radioactive decay, radiation dose, reactions
•Special theory of relativity
•Interference phenomena in EM waves
•Geometric optics
•Reflection and refraction of EM waves
•AC circuits
•DC circuits
•Lorentz force law
•Maxwell’s equations; Coulomb’s law, Biot-Savart law
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Example: Consider the decay of  238
92U:

238
92U ?               +     42He234

90Th

How much energy is released with each decay?

Q=(M(238
92U) – M(234

90Th) – M(4
2He))c2

=(238.05079 – 234.04363 – 4.00260) u c2

=0.00456 u⋅931.494 MeV/u = 4.25 MeV

If you have a sample of 1023   238
92U atoms, what is its radio-activity?

N
T

N
dt
dN

2
1

2lnλ == T1/2 = 4.47x109 yr

decays/s 1009.710
104106.1

2ln 523
17 ×=⋅

×
=

sdt
dN
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Continued:  238
92U 234

90Th +     42He

How much kinetic energy is carried by the 42He particle?
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Continued:  238
92U 234

90Th +     42He

If the 42He are completely absorbed by a 1 kg mass, what is 
the radiation dose after 1 year of exposure?

dose = energy absorbed/kg
energy absorbed = number of decays ⋅ KHe
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dose = 1.55x1013 ⋅ 4.18 x 106 eV ⋅ 1.602 x 10-19 J/eV/kg

= 10.4 J/kg
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–20 cm
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Example:

Consider the following observation.  Suppose you make an 
astronomical observation of a star, observing a spectral feature
at f’=5x1014cycles/s, knowing that this spectral feature would 
have a frequency of f=7.5x1014cycles/s in the rest frame of the 
star.   What can you conclude about the velocity of the star 
relative to the Earth?

since f’ < f    star moving away from Earth
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Note: λ = 400 nm    λ′ = 600 nm  “red” shift
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