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Problem 1.1  (a)1ps =10–12s, 1fs = 10–15s;Problem 1.1

Problem 1.3 The mass of the earth

(c) 1MeV =106eV,1GeV =109eV

(b) 1nm =10–9m;
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Problem 1.4
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Problem 1.5 logarithmic scale
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Problem 1.8
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One way:
χβα RmG

Alternatively:  similar to v2 = 2as
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and we have
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(see section 15.5)

(optional) Similar to gravitational 
self-energy, electrostatic self-energy is
Problem 1.9



Incorporating some universal constant(s) in 
we might get some results beyond the basic 
requirement: G, h, h etc.
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Gravitational radius (4.2.13):
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Scheme 2



Scheme 3
A wavelength may corresponds to an energy

Find a wavelength λ ~ r

λ
ν hch =

It may correlate to energy of a microscopic 
particle. Set

cm
h

e
=λ

We have Compton wavelength Eq.(22.3.3):
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Other possibilities
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Problem 1.12 

CV = γ T

Problem 1.14

)()()( BACCABCBA ⋅−⋅=××
polar vector

Solution: At extreme low temperature,



Problem 1.17
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Problem 1.19(optional)

vBBvv ×−=×=× qqmω

While B is known, v is arbitrary. So

B
m
q

−=ω

0=×⎟
⎠
⎞

⎜
⎝
⎛ + vB

m
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We may set

See Eq.(9.5.5) for details

vB λ=+
m
qω


