
Cambridge IGCSE™ 

 

PHYSICS 0625/42 

Paper 4 Theory (Extended) May/June 2025 

MARK SCHEME 

Maximum Mark: 80 

 

 

Published 

 
 
This mark scheme is published as an aid to teachers and candidates, to indicate the requirements of  the 
examination. It shows the basis on which Examiners were instructed to award marks. It does not indicate the 
details of the discussions that took place at an Examiners’ meeting before marking began, which would have 
considered the acceptability of  alternative answers.  
 
Mark schemes should be read in conjunction with the question paper and the Principal Examiner Report for 
Teachers. 
 
Cambridge International will not enter into discussions about these mark schemes.  
 
Cambridge International is publishing the mark schemes for the May/June 2025 series for most 
Cambridge IGCSE, Cambridge International A and AS Level components, and some Cambridge O Level 
components. 
 
 
 

153



Q
u

e
s

ti
o

n
 

A
n

s
w

e
r 

M
a

rk
s

 

1
(a

) 
c
o

n
s
ta

n
t 

s
p

e
e

d
 O

R
 u

n
if

o
rm

 s
p

e
e

d
  

B
1

 

1
(b

) 
3

3
 m

 
A

2
 

(d
is

ta
n

c
e

 =
) 

a
re

a
 u

n
d

e
r 

g
ra

p
h

 O
R

 b
h

 O
R

 s
p

e
e

d
 

 t
im

e
 O

R
 1

1
 

 3
 

C
1

 

1
(c

)(
i)

 
(r

a
te

 o
f)

 d
e

c
re

a
s
e

 o
f 

v
e

lo
c
it
y
 O

R
 d

e
c
re

a
s
e

 i
n

 v
e

lo
c
it
y
 (

p
e

r 
u

n
it
 t

im
e

) 
O

R
 n

e
g

a
ti
v
e

 a
c
c
e

le
ra

ti
o

n
 

B
1

 

1
(c

)(
ii)

 
ta

n
g

e
n

t 
d

ra
w

n
 a

t 
9

.0
 s

 o
n

 g
ra

p
h

 
M

1
 

0
.5

0
–

0
.7

0
 m

 /
 s

2
 

A
2

 

c
o

rr
e

c
t 
m

e
th

o
d

 o
f 

g
ra

d
ie

n
t 

c
a
lc

u
la

ti
o

n
 u

s
in

g
 a

n
y
 t

w
o

 c
o

rr
e

c
t 

p
a
ir

s
 o

f 
c
o

-o
rd

in
a
te

s
 (

±
 ½

 a
 s

m
a
ll 

s
q

u
a
re

) 
fr

o
m

 t
h

e
ir

 t
a
n

g
e

n
t 

C
1

 

154



Q
u

e
s

ti
o

n
 

A
n

s
w

e
r 

M
a

rk
s

 

2
(a

) 
(m

o
m

e
n

t 
=

) 
fo

rc
e

 
 p

e
rp

e
n

d
ic

u
la

r 
d

is
ta

n
c
e

 (
fr

o
m

 t
h

e
 p

iv
o

t)
 

B
1

 

2
(b

) 
X

 A
N

D
 5

0
 c

m
 l
a
b

e
lle

d
 t

o
 t

h
e

 r
ig

h
t 

o
f 

th
e

 p
iv

o
t 

A
N

D
 l
e

ft
 o

f 
8

0
 c

m
 

B
1

 

2
(c

)(
i)

 
s
u

m
 o

f 
c
lo

c
k
w

is
e

 m
o

m
e

n
ts

 =
 s

u
m

 o
f 

a
n

ti
c
lo

c
k
w

is
e

 m
o

m
e

n
ts

  
B

1
 

{m
g

 
 8

} 
+

 {
0

.1
2

 
 3

8
} 

=
 {

0
.3

4
 

 3
2

} 
B

1
 

a
n

y
 o

n
e

 f
ro

m
: 

• 
m

g
 =

 [
{0

.3
4

 
 3

2
} 

–
 {

0
.1

2
 

 3
8

}]
 ÷

 8
 

• 
m

g
 =

 {
1

0
.8

8
 –

 4
.5

6
} 

÷
 8

 

• 
m

g
 =

 6
.3

2
 ÷

 8
 

• 
m

g
 =

 0
.7

9
 

• 
(m

a
s
s
 =

) 
0

.7
9

 ÷
 9

.8
  

B
1

 

2
(c

)(
ii)

 
5

2
0

 k
g

 /
 m

3
 

A
2

 

(d
e

n
s
it
y
 =

) 
m

a
s
s
 ÷

 v
o

lu
m

e
 O

R
 0

.0
8

1
 ÷

 {
1

(.
0

) 


 2
.6

 
 1

0
–

2
 

 6
(.

0
) 


 1

0
–
3
} 

C
1

 

155



Q
u

e
s

ti
o

n
 

A
n

s
w

e
r 

M
a

rk
s

 

3
(a

) 
(m

o
m

e
n

tu
m

 =
) 

m
a
s
s
 

 v
e

lo
c
it
y
 O

R
 (

p
 =

) 
m

v
 

B
1

 

3
(b

) 
(v

e
lo

c
it
y
 =

) 
0

.1
9

 m
 /
 s

 A
N

D
 (

d
ir

e
c
ti
o

n
) 

to
 t

h
e

 r
ig

h
t 

A
4

 

(m
o

m
e

n
tu

m
 b

e
fo

re
 c

o
lli

s
io

n
) 

=
 {

0
.4

5
 

 0
.3

4
} 

–
 {

0
.2

1
 

 0
.1

2
} 

O
R

 0
.1

2
7

8
 

C
1

 

(m
o

m
e

n
tu

m
 a

ft
e

r 
c
o

lli
s
io

n
) 

=
 0

.6
6

 
 v

 
C

1
 

m
o

m
e

n
tu

m
 b

e
fo

re
 c

o
lli

s
io

n
 =

 m
o

m
e

n
tu

m
 a

ft
e

r 
c
o

lli
s
io

n
  

O
R

 {
0

.4
5

 
 0

.3
4

} 
–

 {
0

.2
1

 
 0

.1
2

} 
=

 0
.6

6
 

 v
 O

R
 0

.1
5

3
 –

 0
.0

2
5

2
 =

 0
.6

6
 

 v
 

C
1

 

3
(c

) 
(–

) 
0

.1
2

 N
 

A
2

 

F
∆

t 
=

 ∆
{m

v
} 

O
R

 (
F

 =
) 

∆
p
 ÷

 (
∆

)t
 O

R
 (

F
 =

) 
∆

{m
v
} 

÷
 (

∆
)t

 O
R

 (
F

 =
) 

0
.2

6
 ÷

 2
.1

 
C

1
 

156



Q
u

e
s

ti
o

n
 

A
n

s
w

e
r 

M
a

rk
s

 

4
(a

)(
i)

 
c
o

n
ta

in
e

r 
A

 o
r 

c
o

n
ta

in
e

r 
w

it
h

 (
d

u
ll)

 b
la

c
k
 (

s
u

rf
a
c
e

) 
 

A
N

D
  

(d
u

ll)
 b

la
c
k
 (

s
u

rf
a
c
e

s
) 

a
re

 b
e

tt
e

r 
e

m
it
te

rs
 o

f 
in

fr
a
re

d
 /
 r

a
d

ia
ti
o

n
 (

th
a
n

 s
h

in
y
 w

h
it
e

 s
u

rf
a
c
e

s
) 

A
2

 

c
o

n
ta

in
e

r 
A

 o
r 

c
o

n
ta

in
e

r 
w

it
h

 (
d

u
ll)

 b
la

c
k
 (

s
u

rf
a
c
e

) 
 

A
N

D
  

(d
u

ll)
 b

la
c
k
 (

s
u

rf
a
c
e

s
) 

a
re

 b
e

tt
e

r 
e

m
it
te

rs
 (

th
a
n

 s
h

in
y
 w

h
it
e

 s
u

rf
a
c
e

s
) 

 

C
1

 

4
(a

)(
ii)

 
ra

te
 o

f 
tr

a
n

s
fe

r 
o

f 
e

n
e

rg
y
 f

ro
m

 t
h

e
 c

o
n

ta
in

e
r 

is
 e

q
u

a
l 
to

 r
a
te

 o
f 

tr
a
n

s
fe

r 
o

f 
e

n
e

rg
y
 t

o
 t

h
e

 c
o

n
ta

in
e

r
 

B
1

 

4
(a

)(
iii

) 
c
o

n
v
e

c
ti
o

n
 

B
1

 

4
(b

) 
a
n

y
 t

h
re

e
 f

ro
m

: 
• 

m
e

ta
l 
is

 a
 g

o
o

d
 /
 b

e
tt

e
r 

(t
h

e
rm

a
l)

 c
o

n
d

u
c
to

r 
O

R
 w

o
o

d
 i
s
 a

 p
o

o
r 

c
o

n
d

u
c
to

r 
O

R
 w

o
o

d
 i
s
 a

 (
th

e
rm

a
l)

 i
n

s
u

la
to

r 

• 
m

e
ta

l 
c
o

n
ta

in
s
 f

re
e

 /
 d

e
lo

c
a
lis

e
d

 e
le

c
tr

o
n

s
 O

R
 w

o
o

d
 d

o
e

s
 n

o
t 

c
o

n
ta

in
 f

re
e

 /
 d

e
lo

c
a
lis

e
d

 e
le

c
tr

o
n

s
 

• 
e

le
c
tr

o
n

s
 c

a
rr

y
 (

th
e

rm
a
l)

 e
n

e
rg

y
 t

h
ro

u
g

h
 m

e
ta

l 
O

R
 e

le
c
tr

o
n

s
 c

o
lli

d
e

 w
it
h

 (
d

is
ta

n
t)

 i
o

n
s
 

• 
w

o
o

d
 o

n
ly

 t
ra

n
s
fe

rs
 (

th
e

rm
a
l)

 e
n

e
rg

y
 b

y
 l
a
tt

ic
e

 v
ib

ra
ti
o

n
s

 

B
3

 

157



Q
u

e
s

ti
o

n
 

A
n

s
w

e
r 

M
a

rk
s

 

5
(a

) 
e

c
h

o
 m

e
th

o
d

 (
o

u
ts

id
e

):
 

1
 

m
e

th
o

d
 o

f 
p

ro
d

u
c
in

g
 s

h
o

rt
, 

lo
u

d
 s

o
u

n
d

 (
e

.g
. 

c
la

p
 /
 s

h
o

u
t 
/ 
c
ry

 o
u

t 
/ 
b

a
n

g
 2

 p
ie

c
e

s
 o

f 
w

o
o

d
 t

o
g

e
th

e
r)

 
 2

 
m

e
a
s
u

ri
n

g
 t

a
p

e
 o

r 
tr

u
n

d
le

 w
h

e
e

l,
 s

to
p

w
a
tc

h
 a

n
d

 w
a
ll
 

 3
 

(p
e

rs
o

n
) 

s
ta

rt
s
 s

to
p

w
a
tc

h
 w

h
e

n
 c

la
p

 e
tc

 h
e

a
rd

 a
n

d
 s

to
p

s
 i
t 

w
h

e
n

 e
c
h

o
 h

e
a
rd

 
 4

 
s
p

e
e

d
 =

 2
 

 m
e

a
s
u

re
d

 d
is

ta
n

c
e

 ÷
 t

im
e

 

B
4

 

O
R

 
 

d
ir

e
c
t 

m
e

th
o

d
 o

u
ts

id
e

: 
1

 
m

e
th

o
d

 o
f 

p
ro

d
u

c
in

g
 s

h
o

rt
, 

lo
u

d
 s

o
u

n
d

 (
e

.g
. 

fi
re

 g
u

n
) 

 2
 

m
e

a
s
u

ri
n

g
 t

a
p

e
 o

r 
tr

u
n

d
le

 w
h

e
e

l,
 s

to
p

w
a
tc

h
  

 3
 

(s
tu

d
e

n
t 

a
t 

o
n

e
 e

n
d

) 
s
ta

rt
s
 s

to
p

w
a
tc

h
 w

h
e

n
 s

m
o

k
e

 s
e

e
n

 f
ro

m
 g

u
n

 a
n

d
 s

to
p

s
 i
t 

w
h

e
n

 s
o

u
n

d
 h

e
a
rd

 
 4

 
s
p

e
e

d
 =

 d
is

ta
n

c
e

 ÷
 t
im

e
  

B
4

 

O
R

 
 

d
ir

e
c
t 

m
e

th
o

d
 (

u
s
in

g
 d

ig
it
a
l)

: 
 

 1
 

m
e

th
o

d
 o

f 
p

ro
d

u
c
in

g
 s

h
o

rt
 s

o
u

n
d

 e
.g

. 
c
la

p
 o

r 
h

a
m

m
e

r 
s
tr

ik
in

g
 b

lo
c
k

 
 2

 
m

e
a
s
u

ri
n

g
 t

a
p

e
 o

r 
m

e
tr

e
 r

u
le

r,
 d

ig
it
a
l 
ti
m

e
r 

a
n

d
 m

ic
ro

p
h

o
n

e
s

 
 3

 
d

ig
it
a
l 
ti
m

e
r 

s
ta

rt
s
 w

h
e

n
 s

o
u

n
d

 r
e

a
c
h

e
s
 f

ir
s
t 

m
ic

ro
p

h
o

n
e

 a
n

d
 s

to
p

s
 w

h
e

n
 s

o
u

n
d

 r
e

a
c
h

e
s
 s

e
c
o

n
d

 m
ic

ro
p

h
o

n
e

. 
T

im
e

 
d

if
fe

re
n

c
e

 i
s
 r

e
c
o

rd
e

d
 o

n
 d

ig
it
a
l 
ti
m

e
r 

o
w

tt
e

 
 4

 
s
p

e
e

d
 =

 d
is

ta
n

c
e

 ÷
 t
im

e
 f

o
r 

d
ir

e
c
t 

m
e

th
o

d
 

B
4

 

158



Q
u

e
s

ti
o

n
 

A
n

s
w

e
r 

M
a

rk
s

 

5
(b

)(
i)

 
ra

d
io

 w
a
v
e

s
 

B
1

 

5
(b

)(
ii)

 
3

(.
0

) 


 1
0

8
 m

 /
 s

 
B

1
 

5
(b

)(
iii

) 
0

.1
2

 m
 

A
3

 

v
 =

 f


 O
R

 (


 =
) 

v
 ÷

 f
 O

R
 (


 =

) 
{3

(.
0

) 


 1
0

8
} 

÷
 {

2
.4

8
 

 1
0

9
} 

C
1

 

(
 =

) 
{3

(.
0

) 


 1
0

8
} 

÷
 {

2
.4

8
 

 1
0

9
} 

O
R

 (


 =
) 

1
.2

 
 1

0
N

 
C

1
 

159



Q
u

e
s

ti
o

n
 

A
n

s
w

e
r 

M
a

rk
s

 

6
(a

)(
i)

 
tw

o
 p

o
in

ts
 l
a
b

e
lle

d
 F

 o
n

 p
ri

n
c
ip

a
l 
a
x
is

, 
b

o
th

 3
.0

 c
m

 f
ro

m
 t

h
e

 c
e

n
tr

e
 o

f 
th

e
 l
e

n
s
 

B
1

 

6
(a

)(
ii)

 
m

e
th

o
d

 1
 

tw
o

 c
o

rr
e

c
t 

ra
y
s
 f

ro
m

: 

• 
ra

y
 f

ro
m

 t
o

p
 o

f 
I 

th
ro

u
g

h
 t

h
e

 c
e

n
tr

e
 o

f 
th

e
 l
e

n
s
 

• 
ra

y
 f

ro
m

 t
o

p
 o

f 
I 

p
a
ra

lle
l 
to

 p
ri

n
c
ip

a
l 
a
x
is

 t
o

 t
h

e
 l
e

ft
 o

f 
th

e
 l
e

n
s
, 

to
 c

e
n

tr
e

 o
f 

le
n

s
 a

n
d

 t
h

e
n

 t
h

ro
u

g
h

 R
H

 f
o

c
u

s
 

• 
ra

y
 f

ro
m

 t
o

p
 o

f 
I 

th
ro

u
g

h
 L

H
 f

o
c
u

s
 t

o
 l
e

n
s
, 

to
 c

e
n

tr
e

 o
f 

le
n

s
 a

n
d

 t
h

e
n

 p
a
ra

lle
l 
to

 p
ri

n
c
ip

a
l 
a
x
is

 o
n

 t
h

e
 r

ig
h

t 
o

f 
th

e
 l
e

n
s

 

M
2

 

O
R

 
 

m
e

th
o

d
 2

 
tw

o
 c

o
rr

e
c
t 

ra
y
s
 f

ro
m

: 
• 

ra
y
 f

ro
m

 t
o

p
 o

f 
I 

th
ro

u
g

h
 t

h
e

 c
e

n
tr

e
 o

f 
th

e
 l
e

n
s
 

• 
ra

y
 f

ro
m

 t
o

p
 o

f 
I 

th
ro

u
g

h
 R

H
 f

o
c
u
s
 o

f 
le

n
s
 a

n
d

 e
x
te

n
d

e
d

 b
a
c
k
, 
fr

o
m

 c
e

n
tr

e
 o

f 
le

n
s
, 
p

a
ra

lle
l t

o
 p

ri
n

c
ip

a
l a

x
is

 o
n

 t
h

e
 le

ft
 o

f 
th

e
 l
e

n
s
 

• 
ra

y
 f

ro
m

 t
o

p
 o

f 
I 

p
a
ra

lle
l t

o
 p

ri
n

c
ip

a
l a

x
is

 t
o

 t
h

e
 le

ft
 o

f 
th

e
 le

n
s
, 
a
n

d
 e

x
te

n
d

e
d

 b
a
c
k
, 
fr

o
m

 t
h

e
 c

e
n

tr
e

 o
f 
th

e
 l
e

n
s
, 

th
ro

u
g

h
 

th
e

 L
H

 f
o

c
u

s
 

M
2

 

o
b

je
c
t,

 l
a
b

e
lle

d
 O

, 
a
t 

th
e

 i
n

te
rs

e
c
ti
o

n
 o

f 
ra

y
s
 t

o
 t

h
e

 R
H

 o
f 

th
e

 l
e

n
s
 f

o
r 

m
e

th
o

d
 1

 
o

b
je

c
t,

 l
a
b

e
lle

d
 O

, 
a
t 

th
e

 i
n

te
rs

e
c
ti
o

n
 o

f 
ra

y
s
 t

o
 t

h
e

 L
H

 o
f 

th
e

 l
e

n
s
 f

o
r 

m
e

th
o

d
 2

 
A

1
 

6
(a

)(
iii

) 
re

a
l 
O

R
 i
n

v
e

rt
e

d
  

B
1

 

6
(b

)(
i)

 
ra

y
s
 m

e
e

ti
n

g
 b

e
h

in
d

 t
h

e
 r

e
ti
n

a
 O

R
 w

o
u

ld
 m

e
e

t 
b

e
h

in
d

 r
e

ti
n

a
 i
f 

e
x
te

n
d

e
d

 
B

1
 

6
(b

)(
ii)

 
a
n

y
 c

o
n

v
e

rg
in

g
 l
e

n
s
 

B
1

 

160



Q
u

e
s

ti
o

n
 

A
n

s
w

e
r 

M
a

rk
s

 

7
(a

) 
(r

e
g

io
n

) 
w

h
e

re
 a

(n
 e

le
c
tr

ic
) 

c
h

a
rg

e
 e

x
p

e
ri

e
n

c
e

s
 a

 f
o

rc
e

  
O

R
  

(r
e

g
io

n
) 

w
h

e
re

 a
 f

o
rc

e
 a

c
ts

 o
n

 a
(n

 e
le

c
tr

ic
) 

c
h

a
rg

e
 

B
1

 

7
(b

)(
i)

 
a
n

y
 t

w
o

 f
ro

m
: 

 

• 
fr

ic
ti
o

n
 (

b
e

tw
e

e
n

 c
lo

th
 a

n
d

 r
o

d
 c

a
u

s
e

s
 e

le
c
tr

o
n

s
 t

o
 g

a
in

 e
n

e
rg

y
) 

• 
e

le
c
tr

o
n

s
 m

o
v
e

  
• 

(e
le

c
tr

o
n

s
 m

o
v
e

) 
fr

o
m

 c
lo

th
 /
 t
o

 p
la

s
ti
c
 (

m
a
k
in

g
 p

la
s
ti
c
 n

e
g

a
ti
v
e

 a
n

d
 c

lo
th

 p
o

s
it
iv

e
) 

B
2

 

7
(b

)(
ii)

 
m

o
v
e

s
 a

w
a
y
 (

fr
o

m
 t

h
e

 c
h

a
rg

e
d

 p
la

s
ti
c
 r

o
d

) 
A

2
 

m
o

v
e

s
 /
 e

x
p

e
ri

e
n

c
e

s
 a

 f
o

rc
e

 /
 r

e
p

e
ls

 
C

1
 

7
(c

)(
i)

 
e

n
e

rg
y
 t

ra
n

s
fe

rr
e

d
 i
n

 o
n

e
 h

o
u

r 
a
t 

a
 r

a
te

 o
f 

tr
a
n

s
fe

r 
o

f 
1

 k
W

 
B

1
 

7
(c

)(
ii)

 
1

 
5

.5
 (

k
W

 h
) 

A
2

 

 
P

 =
 (

∆
)E

 ÷
 t
 O

R
 (

∆
E

 =
) 

P
t 

O
R

 (
∆

E
 =

) 
0

.0
2

5
 

 2
2

0
 O

R
 2

5
 

 2
2

0
 

C
1

 

2
 

0
.1

1
 

 A
 

A
2

 

 
P

 =
 V
 I

 O
R

 (
I 

=
) 

P
 ÷

 V
 O

R
 (
I 

=
) 

2
5

 ÷
 2

3
0

 
C

1
 

161



Q
u

e
s

ti
o

n
 

A
n

s
w

e
r 

M
a

rk
s

 

8
(a

)(
i)

 
P

 a
n

d
 Q

: 
s
lip

 r
in

g
s
  

B
1

 

X
 a

n
d

 Y
: 

b
ru

s
h

e
s
 

B
1

 

8
(a

)(
ii)

 
c
o

il 
c
u

ts
 m

a
g

n
e

ti
c
 f

ie
ld

 
B

1
 

8
(a

)(
iii

) 
a
n

y
 o

n
e

 f
ro

m
: 

• 
in

c
re

a
s
e

 s
tr

e
n

g
th

 o
f 

m
a
g

n
e

ti
c
 f

ie
ld

 

• 
in

c
re

a
s
e

 s
p

e
e

d
 o

f 
ro

ta
ti
o

n
 o

f 
c
o

il 

• 
in

c
re

a
s
e

 n
u

m
b

e
r 

o
f 

tu
rn

s
 (

o
f 

c
o

il)
 

B
1

 

8
(b

)(
i)

 
1

.2
 A

 
B

1
 

(t
o

ta
l)

 r
e

s
is

ta
n

c
e

 o
f 

tw
o

 (
id

e
n

ti
c
a
l)

 r
e

s
is

to
rs

 i
n

 s
e

ri
e

s
 i
s
 a

d
d

e
d

 /
 d

o
u

b
le

d
 

B
1

 

8
(b

)(
ii)

 
6

(.
0

) 
A

 
B

1
 

8
(b

)(
iii

) 
2

.1
 

 
A

2
 

V
 =

 I
 R

 O
R

 (
R

 =
) 

V
 ÷

 I
 O

R
 (

R
 =

) 
5

(.
0

) 
÷

 2
.4

 
C

1
 

162



Q
u

e
s

ti
o

n
 

A
n

s
w

e
r 

M
a

rk
s

 

9
(a

)(
i)

 
ra

d
ia

ti
o

n
 (

a
lw

a
y
s
) 

p
re

s
e

n
t 

in
 t

h
e

 e
n

v
ir

o
n

m
e

n
t 

O
R

 r
a
d

ia
ti
o

n
 f

ro
m

 n
a
tu

ra
l 
s
o

u
rc

e
s
 

B
1

 

9
(a

)(
ii)

 
a
n

y
 o

n
e

 f
ro

m
: 

• 
ra

d
o

n
 g

a
s
 

• 
ro

c
k
s
 O

R
 b

u
ild

in
g

s
 

• 
fo

o
d

 O
R

 d
ri

n
k
 

• 
c
o

s
m

ic
 r

a
y
s
 

B
1

 

9
(b

)(
i)

 
R

n
8

6
2

1
9

  
B

1
 


24

  
B

1
 

9
(b

)(
ii)

 
a
lp

h
a
 (

p
a
rt

ic
le

s
) 

w
o

u
ld

 b
e

 a
b

s
o

rb
e

d
 /
 s

to
p

p
e

d
 b

y
 t

h
e

 s
k
in

 o
w

tt
e

 
B

1
 

9
(c

)(
i)

 
g

a
m

m
a
 /
 r

a
d

ia
ti
o

n
 n

e
e

d
s
 t

o
 p

a
s
s
 o

u
t 

o
f 

th
e

 b
o

d
y
 (

to
 d

e
te

c
to

r)
 

B
1

 

9
(c

)(
ii)

 
a
ft

e
r 

a
 f

e
w

 d
a
y
s
 /
 s

o
m

e
 t

im
e

, 
lit

tl
e

 r
a
d

ia
ti
o

n
 i
s
 e

m
it
te

d
 o

w
tt

e
 

B
1

 

163



Q
u

e
s

ti
o

n
 

A
n

s
w

e
r 

M
a

rk
s

 

1
0

(a
)(

i)
 

p
la

n
e

t 
B

 
B

1
 

h
ig

h
(e

s
t)

 (
s
u

rf
a
c
e

) 
te

m
p

e
ra

tu
re

 
B

1
 

1
0

(a
)(

ii)
 

–
1

8
0

 (
°C

) 
B

1
 

1
0

(a
)(

iii
) 

p
la

n
e

t 
A

 
B

1
 

g
ra

v
it
a
ti
o

n
a
l 
fi

e
ld

 s
tr

e
n

g
th

 i
s
 h

ig
h

e
s
t 

s
o

 a
c
c
e

le
ra

ti
o

n
 (

d
u

e
 t

o
 g

ra
v
it
y
) 

is
 g

re
a
te

r 
 

O
R

 
g

ra
v
it
a
ti
o

n
a
l 
fi

e
ld

 s
tr

e
n

g
th

 i
s
 h

ig
h

e
s
t 

s
o

 g
re

a
te

r 
(d

o
w

n
w

a
rd

) 
fo

rc
e

 o
n

 t
h

e
 o

b
je

c
t 

 

B
1

 

1
0

(b
)(

i)
 

re
d

 s
u

p
e

rg
ia

n
t 

B
1

 

(n
e

w
) 

h
e

a
v
ie

r 
e

le
m

e
n

ts
 O

R
 h

y
d

ro
g

e
n

 
B

1
 

a
n

y
 t

w
o

 f
ro

m
: 

• 
n

e
u

tr
o

n
 s

ta
r 

• 
b

la
c
k
 h

o
le

 

• 
n

e
w

 s
ta

rs
 (

w
it
h

 o
rb

it
in

g
 p

la
n

e
ts

) 

B
2

 

1
0

(b
)(

ii)
 

d
is

ta
n

c
e

 (
fr

o
m

 E
a
rt

h
) 

to
 g

a
la

x
y
 

B
1

 

 

164


