
M
A
S
S
A
C
H
U
S
E
T
T
S
IN
S
T
IT
U
T
E
O
F
T
E
C
H
N
O
L
O
G
Y

P
h
y
sics
D
ep
artm
en
t

P
h
y
sics
8.286:
T
h
e
E
arly
U
n
iv
erse

O
ctob
er
28,
2020

P
rof.
A
lan
G
u
th

Q
U
IZ
2

P
R
O
B
L
E
M

1
:
D

I
D

Y
O
U

D

O

T
H

E

R
E
A
D

I
N

G

?

(30
poin
ts)

(a)
(5
poin
ts)
W
h
at
is
a
n
ecessary
con
d
ition
for
tw
o
p
h
oton
s
in
a
h
ead
-on
collision
to

b
e
ab
le
to
p
ro
d
u
ce
an
electron
-p
ositron
p
air?

(i)
T
h
e
en
ergy
of
th
e
p
h
oton
s
m
u
st
ex
ceed
th
e
\rest
en
ergy
"
of
th
e
electron
-

p
ositron
p
air,
w
h
ich
is
rou
gh
ly
1.02
T
eV
.

(ii)
T
h
e
en
ergy
of
th
e
p
h
oton
s
m
u
st
ex
ceed
th
e
\rest
en
ergy
"
of
th
e
electron
-

p
ositron
p
air,
w
h
ich
is
rou
gh
ly
1.02
G
eV
.

(iii)
T
h
e
en
ergy
of
th
e
p
h
oton
s
m
u
st
b
e
b
elow
th
e
\rest
en
ergy
"
of
th
e
electron
-

p
ositron
p
air,
w
h
ich
is
rou
gh
ly
1.02
k
eV
.

(iv
)
T
h
e
en
ergy
of
th
e
p
h
oton
s
m
u
st
ex
ceed
th
e
\rest
en
ergy
"
of
th
e
electron
-

p
ositron
p
air,
w
h
ich
is
rou
gh
ly
1.02
M
eV
.

(v
)
T
w
o
collid
in
g
m
assless
ob
jects
can
n
ot
p
ro
d
u
ce
m
assiv
e
p
articles
as
an
ou
t-

com
e
o
f
th
eir
collision
.

(b
)
(5
poin
ts)
In
C
h
ap
ter
4,
R
ecipe
for
a
H
ot
U
n
iverse,
W
ein
b
erg
states
th
at
th
ere
are

th
ree
con
serv
ed
q
u
a
n
tities
th
at
m
u
st
b
e
sp
eci�
ed
in
th
e
recip
e
for
th
e
early
u
n
iv
erse.

W
h
at
are
th
ey
?
[G
rad
in
g:
on
e
correct
=
2
p
ts;
tw
o
correct
=
4
p
ts;
th
ree
correct
=

5
p
ts.](i)

(ii)
(iii)
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(c)
(5
poin
ts)
W
h
y
are
\com
p
licated
"
F
ey
n
m
an
d
iagram
s
n
eed
ed
for
calcu
lation
s
o
f
th
e

stron
g
in
teraction
s,
w
h
ereas
accu
rate
p
red
iction
s
can
b
e
m
ad
e
for
electrom
agn
etism

w
ith
on
ly
th
e
\sim
p
le"
d
iagram
s?

(i)
O
n
ly
th
e
sim
p
lest
F
ey
n
m
an
d
ia
gra
m
s
in
electro
m
agn
etism
g
iv
e
a
n
on
-zero
co
n
-

trib
u
tion
;
th
e
m
ore
co
m
p
lica
ted
d
iagram
s
can
cel
each
oth
er
ou
t.

(ii)
W
h
en
calcu
latin
g
th
e
rate
for
electro
m
agn
etic
p
ro
cesses,
su
ch
a
s
th
e
scatterin
g

of
tw
o
electron
s,
on
e
n
eed
s
to
ad
d
an
in
�
n
ite
n
u
m
b
er
o
f
con
trib
u
tion
s,
each

on
e
sy
m
b
o
lized
in
a
F
ey
n
m
an
d
iagram
.
T
h
e
ad
d
itio
n
of
on
e
m
o
re
in
tern
a
l
lin
e

to
th
e
d
iagram
m
u
ltip
lies
its
n
u
m
erical
valu
e
b
y
a
factor
rou
gh
ly
eq
u
al
to
th
e

\�
n
e
stru
ctu
re
con
sta
n
t,"
ab
ou
t
1/13
7.0
36.
C
om
p
lica
ted
d
iagram
s
th
erefore

give
sm
all
con
trib
u
tio
n
s.
F
or
th
e
stron
g
in
teraction
s,
h
ow
ev
er,
th
e
co
n
stan
t

th
at
p
lay
s
th
e
role
of
th
e
�
n
e
stru
ctu
re
con
stan
t
is
rou
g
h
ly
eq
u
al
to
o
n
e,
so

com
p
licated
d
iagram
s
are
n
ot
su
p
p
ressed
.

(iii)
W
h
en
calcu
latin
g
th
e
rate
for
electro
m
agn
etic
p
ro
cesses,
su
ch
a
s
th
e
scatterin
g

of
tw
o
electron
s,
on
e
n
eed
s
to
ad
d
an
in
�
n
ite
n
u
m
b
er
o
f
con
trib
u
tion
s,
each

on
e
sy
m
b
o
lized
in
a
F
ey
n
m
an
d
iagram
.
T
h
e
ad
d
itio
n
of
on
e
m
o
re
in
tern
a
l
lin
e

to
th
e
d
iagram
m
u
ltip
lies
its
n
u
m
erical
valu
e
b
y
a
factor
rou
gh
ly
eq
u
al
to
th
e

\�
n
e
stru
ctu
re
con
stan
t,"
w
h
ich
is
ab
ou
t
eq
u
al
to
on
e,
m
ea
n
in
g
th
at
ad
d
in
g

in
tern
al
lin
es
to
a
d
ia
g
ram
d
o
esn
't
ch
a
n
g
e
its
valu
e
sign
i�
ca
n
tly.
F
o
r
th
e
stron
g

in
teraction
s,
h
ow
ev
er,
th
e
co
n
stan
t
th
at
p
lay
s
th
e
ro
le
of
th
e
�
n
e
stru
ctu
re

con
stan
t
is
rou
gh
ly
eq
u
al
to
13
7,
so
com
p
licated
d
iag
ram
s
are
stron
gly
en
h
an
ced
.

(iv
)
S
im
p
le
F
ey
n
m
an
d
iag
ram
s
a
re
m
a
th
em
atica
lly
ill-d
e�
n
ed
in
th
e
th
eo
ry
o
f
stron
g

in
teraction
s,
w
h
erea
s
in
electrom
ag
n
etism
th
ey
g
iv
e
a
sen
sib
le
n
u
m
erical
resu
lt.

(v
)
C
alcu
lation
s
for
th
e
stron
g
in
teractio
n
s
in
volve
six
q
u
ark
s,
w
h
ile
th
ere
are
on
ly

th
ree
ch
arged
lep
to
n
s.
If
th
ere
w
ere
th
ree
m
ore
electron
-lik
e
p
articles
(in
a
d
-

d
ition
to
th
e
m
u
on
a
n
d
th
e
tau
lep
to
n
),
th
en
electrom
ag
n
etism

w
ou
ld
b
e
as

com
p
licated
as
th
e
stro
n
g
in
teraction
s.
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(d
)
(5
poin
ts)
C
on
sid
er
th
e
follow
in
g
ob
servab
le
p
h
en
om
en
a:

(A
)
T
h
e
m
o
tio
n
o
f
sta
rs
m
ov
in
g
in
large-rad
iu
s
circu
lar
orb
its
arou
n
d
th
e
cen
ters

of
sp
iral
galax
ies.

(B
)
T
h
e
m
otion
of
som
e
galax
ies
relativ
e
to
th
e
galax
y
clu
sters
th
ey
in
h
ab
it.

(C
)
G
rav
itation
al
len
sin
g
o
f
ligh
t
em
itted
b
y
sta
rs
in
n
earb
y
galax
ies.

W
h
ich
on
e
o
f
th
e
fo
llow
in
g
com
b
in
ation
s
con
stitu
tes
ob
servation
al
ev
id
en
ce
th
at
d
ark

m
atter
ex
ists?

(i)
O
n
ly
(A
).

(ii)
O
n
ly
(B
).

(iii)
O
n
ly
(C
).

(iv
)
(A
)
a
n
d
(B
).

(v
)
(A
),
(B
),
an
d
(C
).

(e)
(5
poin
ts)
C
on
sid
er
th
e
follow
in
g
claim
s
ab
ou
t
h
ad
ron
s:

(A
)
E
lectron
s
an
d
n
eu
trin
os
m
ak
e
u
p
90
%
o
f
th
e
U
n
iverse's
h
ad
ron
ic
m
atter

con
ten
t.

(B
)
T
h
ey
a
re
th
e
class
of
p
articles
a�
ected
b
y
stro
n
g
in
teraction
s
(i.e.,
b
y
th
e

stron
g
n
u
clear
force).

(C
)
It
is
a
sy
n
on
y
m
of
\b
ary
on
s."

(D
)
T
h
ey
are
th
eorized
to
b
e
m
ad
e
u
p
of
m
ore
fu
n
d
am
en
tal
p
articles,
called

\q
u
ark
s."

(E
)
T
h
ey
can
n
ot
b
e
m
ad
e
u
p
of
m
ore
fu
n
d
am
en
talcon
stitu
en
ts,
b
ecau
se
if
th
ey

w
ere,
w
e
sh
ou
ld
b
e
ab
le
to
b
reak
th
em
u
p
in
to
th
eir
b
u
ild
in
g
b
lo
ck
s
an
d

ob
serv
e
th
e
h
y
p
oth
etical
\q
u
ark
s"
d
irectly.

W
h
ich
com
b
in
ation
of
th
ese
claim
s
is
tru
e?

(i)
O
n
ly
(A
).

(ii)
O
n
ly
(B
).

(iii)
(B
)
an
d
(D
).

(iv
)
(B
)
an
d
(E
).

(v
)
(B
),
(C
),
a
n
d
(D
).
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b
le
m

1
co
n
tin
u
e
s
o
n
n
e
x
t
p
a
g
e
.
|

8
.2
8
6
Q
U
IZ
2
,
F
A
L
L
2
0
2
0

p
.
4

(f)
(5
poin
ts)
W
h
ich
of
th
e
follow
in
g
is
th
e
ran
ge
o
f
ty
p
ical
b
in
d
in
g
en
erg
ies
p
er
n
u
cleo
n

in
an
atom
ic
n
u
cleu
s?
(T
h
is
is
releva
n
t
to
n
u
clear
fu
sion
an
d
n
u
clea
r
�
ssio
n
stu
d
ies,

an
d
to
th
e
ep
o
ch
of
B
ig
B
an
g
n
u
cleo
sy
n
th
esis.)

(i)
1
eV
{
10
eV
.

(ii)
100
eV
{
1
k
eV
.

(iii)
10
keV
{
100
keV
.

(iv
)
1
M
eV
{
10
M
eV
.

(v
)
1
00
M
eV
{
1
G
eV
.

|
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P
R
O
B
L
E
M

2
:
G

E
O
D

E
S
I
C
S

O
N

T
H

E

S
U

R
F
A
C
E

O
F

A

S
P
H

E
R
E

(25
poin
ts)

In
th
is
p
rob
lem
w
e
w
ill
ex
p
lore
th
e
g
eo
d
esic
eq
u
ation
for
th
e
m
etric
d
escrib
in
g
th
e

su
rface
of
a
sp
h
ere.
W
e
w
ill
d
escrib
e
th
e
sp
h
ere
as
in
L
ectu
re
N
otes
5,
w
ith
m
etric
giv
en

b
y

d
s
2

=
R
2 �d
�
2

+
sin
2

�
d
�
2 �
;

(2.1)

w
h
ere
R
is
th
e
rad
iu
s
of
th
e
sp
h
ere.
A
s
g
iv
en
on
th
e
form
u
la
sh
eet,
th
e
geo
d
esic
eq
u
ation

can
b
e
w
ritten
as

dd
s �
g
ij
d
x
j

d
s �
=
12

(@
i g
k
` )
d
x
k

d
s

d
x
`

d
s
:

(2.2)

(a)
(5
poin
ts)
U
sin
g
th
e
m
etric
of
E
q
.
(2.1),
w
rite
ex
p
licitly
th
e
geo
d
esic
eq
u
ation
for

i
=
1
=
�.
B
y
\ex
p
licitly,"
w
e
m
ean
th
at
th
e
eq
u
ation
th
at
y
ou
give
sh
ou
ld
n
ot

con
tain
an
y
in
stan
ces
of
g
,
i,
j,
or
k
.
A
ll
in
stan
ces
of
th
e
m
etric
sh
ou
ld
b
e
rep
laced

u
sin
g
th
e
m
etric
from
E
q
.
(2.1),
an
d
all
rep
eated
in
d
ices
sh
ou
ld
b
e
su
m
m
ed
ex
p
licitly.

(b
)
(5
poin
ts)
A
gain
u
sin
g
th
e
m
etric
of
E
q
.
(2.1),
w
rite
ex
p
licitly
th
e
geo
d
esic
eq
u
ation

for
i
=
2
=
�
.

(c)
(5
poin
ts)
C
on
sid
er
a
cu
rv
e
th
at
circles
th
e
sp
h
ere
at
�
x
ed
latitu
d
e,

�(s)
=
�
0

;

�
(s)
=
�
s
;

(2.3)

w
h
ere
�
an
d
�
0

are
con
stan
ts.
U
se
th
e
geo
d
esic
eq
u
ation
s
y
ou
fou
n
d
in
p
arts
(a)

an
d
(b
)
to
�
n
d
o
u
t
if
th
ese
cu
rv
es
are
geo
d
esics
(i.e.,
see
if
th
ey
statisfy
th
e
geo
d
esic

eq
u
ation
s).
F
o
r
w
h
a
t
valu
es
of
�
0 ,
if
a
n
y,
are
th
ese
cu
rv
es
geo
d
esics,
an
d
for
w
h
at

valu
es
of
�
0 ,
if
an
y,
are
th
ey
n
ot?
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(d
)
(5
poin
ts)
C
on
sid
er
a
cu
rve
th
at
m
ov
es
alon
g
a
lin
e
o
f
�
x
ed
lon
gitu
d
e:

�(s)
=


s
;

�
(s)
=
�
0

;

(2.4)

w
h
ere


an
d
�
0

are
con
stan
ts.
U
se
th
e
eq
u
ation
s
y
ou
fou
n
d
in
p
arts
(a)
an
d
(b
)

to
�
n
d
th
e
valu
es
of
�
0 ,
if
an
y,
fo
r
w
h
ich
th
ese
cu
rves
are
geo
d
esics,
a
n
d
for
w
h
at

valu
es,
if
an
y,
th
ey
are
n
ot.

(e)
(2
poin
ts)
T
h
e
geo
d
esic
eq
u
ation
s
im
p
ly
th
at
th
ere
is
a
con
serv
ed
q
u
an
tity
of
th
e

form

L
�
F
(�;�
) d
�

d
s
:

(2.5)

(B
y
\con
serv
ed
,"
w
e
m
ea
n
th
at
th
is
q
u
an
tity
is
gu
ara
n
teed
to
b
e
co
n
stan
t
a
lo
n
g
a

geo
d
esic.)
F
in
d
th
e
fu
n
ctio
n
F
(�;�
)
fo
r
w
h
ich
th
is
is
tru
e.
N
o
te
(a
)
th
at
F
(�;�
)
is

d
e�
n
ed
b
y
th
e
con
servatio
n
statem
en
t
on
ly
u
p
to
a
m
u
ltip
licativ
e
co
n
stan
t;
a
n
d
(b
)

th
at
a
fu
n
ction
n
eed
n
ot
a
ctu
ally
vary
a
s
its
a
rgu
m
en
t
is
varied
(i.e.,
q(x
)
=
5
is
a

p
erfectly
valid
fu
n
ction
of
x
).

(f)
(3
poin
ts)
U
se
y
ou
r
an
sw
ers
from

p
art
(e),
(a),
an
d
(b
)
to
�
n
d
an
eq
u
atio
n
for

geo
d
esics
of
th
e
form

d
2�

d
s
2

=
ex
p
ression
;

(2.6)

w
h
ere
th
e
\ex
p
ression
"
d
ep
en
d
s
on
ly
on
�
an
d
th
e
con
served
q
u
an
tity
L
.
(T
h
is
is

u
sefu
l,
sin
ce
d
i�
eren
tia
l
eq
u
ation
s
in
volv
in
g
ju
st
on
e
va
riab
le
a
re
gen
erally
ea
sier
to

solv
e
th
an
d
i�
eren
tial
eq
u
a
tion
s
in
volv
in
g
tw
o
va
riab
les.)
Y
ou
m
ay
leav
e
F
(�;�
)
in

you
r
an
sw
er,
if
you
h
ave
n
ot
evalu
ated
it.
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P
R
O
B
L
E
M

3
:
T
R
A
V
E
L

I
N

T
H

E

S
C
H

W

A
R
Z
S
C
H

I
L
D

M

E
T
R
I
C

(20
poin
ts)

C
on
sid
er
a
b
lack
h
ole
o
f
m
ass
M
,
d
escrib
ed
b
y
th
e
S
ch
w
arzsch
ild
m
etric
as
w
ritten

on
th
e
form
u
la
sh
eets:

d
s
2

�
�
c
2d
�
2

=
� �
1
�
2
G
M

rc
2 �
c
2d
t
2

+ �
1
�
2
G
M

rc
2 �

�

1

d
r
2

+
r
2(d
�
2

+
sin
2
�
d
�
2)
;

(3.1)

In
th
is
p
rob
lem
w
e
w
ill
con
sid
er
a
set
of
d
i�
eren
t
ob
serv
ers
in
th
is
sp
acetim
e,
lab
eled
b
y

A
,
B
,
C
,
an
d
D
,
as
sh
ow
n
in
th
e
d
ia
g
ra
m
a
b
ove
an
d
d
escrib
ed
b
elow
.

(a)
(5
poin
ts)
L
et
ob
server
A
b
e
station
ary
at
an
arb
itrarily
large
valu
e
of
r
(you
can

tak
e
r
A

=
1
),
an
d
let
ob
serv
er
B
b
e
station
ary
at

r
B

=
4
R
S

;

(3.2)

w
h
ere
R
S

is
th
e
S
ch
w
arzsch
ild
rad
iu
s,
R
S

=
2
G
M
=
c
2.
(N
ote
th
at
ob
server
B
n
eed
s

to
b
e
u
sin
g
ro
ck
et
p
rop
u
lsion
to
p
rev
en
t
h
erself
from

fallin
g
in
to
th
e
b
lack
h
ole.)

S
u
p
p
ose
th
at
ob
serv
er
B
is
sen
d
in
g
ou
t
p
u
lses
of
electrom
agn
etic
rad
iation
,
at
ev
en
ly

sp
aced
in
tervals
�
�
B
,
a
s
m
easu
red
o
n
B
's
lo
cal
clo
ck
.
W
h
at
is
th
e
tim
e
in
terval
�
�
A

th
at
ob
serv
er
A
w
ill
m
easu
re
b
etw
een
th
e
p
u
lses
th
at
h
e
receiv
es?

(b
)
(5
poin
ts)
O
b
server
C
is
in
orb
it
arou
n
d
th
e
b
lack
h
ole,
also
a
t
rad
iu
s

r
C

=
4
R
S

:

(3.3)

T
h
e
orb
it
is
in
th
e
eq
u
atorial
p
lan
e,
w
ith
�
�
x
ed
at
�
=
�2
,
an
d
�
ch
an
gin
g
w
ith
tim
e

as

�
(t)
=
!
o
r
b

t
:

(3.4)

In
P
rob
lem
3
of
P
rob
lem
S
et
6
y
o
u
sh
ow
ed
th
at
th
e
orb
ital
an
gu
lar
v
elo
city
!
o
r
b ,

for
a
circu
lar
orb
it,
m
u
st
satisfy

r!
2o

r
b

=
G
Mr

2

:

(3.5)

A
s
m
ea
su
red
o
n
C
's
lo
ca
l
clo
ck
,
h
ow
lon
g
d
o
es
it
tak
e
fo
r
C
to
com
p
lete
on
e
orb
it

(i.e.,
for
�
to
ch
an
ge
b
y
2
�
)?

|

P
ro
b
le
m

3
co
n
tin
u
e
s
o
n
n
e
x
t
p
a
g
e
.
|

8
.2
8
6
Q
U
IZ
2
,
F
A
L
L
2
0
2
0

p
.
8

(c)
(5
poin
ts)
N
ow
con
sid
er
a
n
ob
serv
er
D

on
a
sp
acesh
ip
travelin
g
in
a
circle
a
t
th
e

sam
e
rad
iu
s,

r
D

=
4
R
S

;

(3
.6)

also
in
th
e
eq
u
atorial
p
lan
e,
�
=

�2
.
U
sin
g
its
ro
cket
p
ow
er,
th
e
sp
acesh
ip
travels

tw
ice
as
fast
as
ob
server
C
,
w
ith�

(t)
=
!
D

t
=
2
!
o
r
b

t
:

(3
.7)

A
s
m
easu
red
on
D
's
lo
ca
l
clo
ck
,
h
ow
lo
n
g
d
o
es
it
take
fo
r
D
to
m
ak
e
on
e
fu
ll
circle

(i.e.,
for
�
to
ch
an
ge
b
y
2
�
).

(d
)
(5
poin
ts)
If
a
tap
e
m
ea
su
re,
at
rest
w
ith
resp
ect
to
th
e
S
ch
w
a
rzsch
ild
co
ord
in
ates,

w
ere
stretch
ed
arou
n
d
th
e
circle
a
t
rad
iu
s
r
=
4
R
S
,
w
h
at
circu
m
feren
ce
w
ou
ld
it

m
easu
re?



8
.2
8
6
Q
U
IZ
2
,
F
A
L
L
2
0
2
0

p
.
9

P
R
O
B
L
E
M

4
:

P
R
E
S
S
U

R
E

A
N

D

E
N

E
R
G

Y

D

E
N

S
I
T
Y

O
F

M

Y
S
T
E
R
I
O
U

S

S
T
U

F
F

(25
poin
ts)

T
he
follow
in
g
problem
w
as
P
roblem
22
of
the
R
eview
P
roblem
s
for
Q
u
iz
2,
an
d
earlier
it

w
as
P
roblem
3,
Q
u
iz
3
,
2
002.

In
L
ectu
re
N
otes
6,
w
ith
fu
rth
er
calcu
lation
s
in
P
rob
lem

4
of
P
rob
lem

S
et
6,
a

th
ou
gh
t
ex
p
erim
en
t
in
v
olv
in
g
a
p
iston
w
as
u
sed
to
sh
ow
th
at
p
=
13
�
c
2

for
rad
iation
.
In

th
is
p
rob
lem
y
ou
w
ill
ap
p
ly
th
e
sam
e
tech
n
iq
u
e
to
calcu
late
th
e
p
ressu
re
of
m
y
ste
r
io
u
s

s
tu
�
,
w
h
ich
h
as
th
e
p
rop
erty
th
at
th
e
en
ergy
d
en
sity
falls
o�
in
p
rop
ortion
to
1
= p
V
as

th
e
v
olu
m
e
V
is
in
creased
.

If
th
e
in
itial
en
ergy
d
en
sity
of
th
e
m
y
steriou
s
stu
�
is
u
0

=
�
0 c
2,
th
en
th
e
in
itial

con
�
gu
ration
of
th
e
p
iston
can
b
e
d
raw
n
as

T
h
e
p
iston
is
th
en
p
u
lled
ou
tw
ard
,
so
th
at
its
in
itial
v
olu
m
e
V
is
in
creased
to
V
+
�
V
.

Y
o
u
m
ay
con
sid
er
�
V
to
b
e
in
�
n
itesim
al,
so
�
V
2

can
b
e
n
eglected
.

(a)
(1
5
poin
ts)
U
sin
g
th
e
fact
th
at
th
e
en
ergy
d
en
sity
of
m
y
steriou
s
stu
�
falls
o�
as

1
= p
V
,
�
n
d
th
e
am
ou
n
t
�
U
b
y
w
h
ich
th
e
en
ergy
in
sid
e
th
e
p
iston
ch
an
ges
w
h
en
th
e

volu
m
e
is
en
larged
b
y
�
V
.
D
e�
n
e
�
U
to
b
e
p
ositive
if
th
e
en
ergy
in
creases.

(b
)
(5
poin
ts)
If
th
e
(u
n
k
n
ow
n
)
p
ressu
re
of
th
e
m
y
steriou
s
stu
�
is
called
p,
h
ow
m
u
ch

w
ork
�
W

is
d
on
e
b
y
th
e
a
g
en
t
th
at
p
u
lls
ou
t
th
e
p
iston
?

(c)
(5
poin
ts)
U
se
you
r
resu
lts
from
(a)
an
d
(b
)
to
ex
p
ress
th
e
p
ressu
re
p
of
th
e
m
y
steriou
s

stu
�
in
term
s
of
its
en
ergy
d
en
sity
u
.
(If
you
d
id
n
ot
an
sw
er
p
arts
(a)
an
d
/or
(b
),

ex
p
lain
as
b
est
y
o
u
ca
n
h
ow
you
w
ou
ld
d
eterm
in
e
th
e
p
ressu
re
if
y
ou
k
n
ew
th
e

an
sw
ers
to
th
ese
tw
o
q
u
estio
n
s.)
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