Problem 1.1 (a)lps =10-'%s, 1fs = 10-'°s;
(b) 1nm =10-m;
(c) 1MeV =10°%V,1GeV =10%V

Problem 1.3 The mass of the earth
m ~10mol x/6.022 x 10 /mol|x 1kg

= 6.022 x10** kg

24 24
accuracy = 0.022x10"" —5.98x10 _ 0.702%

5.98x10%




Problem 1.4 the number of seconds in a year

tx10’" —365.24 x 86400
365.24 x 86400

=0.446%

Problem 1.5 logarithmic scale

lgx = %(IglO‘15 +1g10°° ): 5.5:
x =10 =3.16 x10°;

Inx=£(l 10‘15+In1026):5.5ln10 same

2



Problem 1.8
Gm "
R

G*m’R”*

One way:

Alternatively: similar to v2 = 2as

vé ~ gR ~ GRzR



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

1 e?
Aey T
Set
1 g° )
y =m,C
and we have Méo T
1 e’ .
= —~=2.82x107"m
Antey m,C

(see section 15.5)



Incorporating some universal constant(s) In
we might get some results beyond the basic
requirement: G, h, 7 etc.



Scheme 2

Gravitational radius (4.2.13):

2Gm

C2

—




Scheme 3 Find awavelength A ~r
A wavelength may corresponds to an energy

hV—hC

A
It may correlate to energy of a microscopic

particle. Set  he

A
We have Compton wavelength Eq.(22.3.3):

_mc

A=—




Other possibilities

h2
m.e

1 6dginhic
R = -




Problem 1.12

Solution: At extreme low temperature,
Cy=yT

Problem 1.14

Ax(BxC)=B(A-C)-C(A-B)
polar vector



Problem 1.17

(0 i#]

1 1=
(triple products in denominators are cyclic)

b, =2m

A X8g |, X3
a,-(a, xag)" a, - (2, x ;)




Problem 1.19(optional)

Mo xV=0gvxB=-qgBxVv
We may set

(a)+&BjXV=O
m

While B Is known, v Is arbitrary. So

a)z—&B a)+&B:/1v
m m

See EQ.(9.5.5) for details



