
 

                                                                    
 
 

  
This document consists of 12 printed pages. 

 

© Cambridge University Press & Assessment 2024 
 

[Turn over
 

Cambridge International AS & A Level 
 

PHYSICS 9702/22 
Paper 2 AS Level Structured Questions May/June 2024 
MARK SCHEME 

Maximum Mark: 60 
 

 

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 2024 series for most 
Cambridge IGCSE, Cambridge International A and AS Level and Cambridge Pre-U components, and some 
Cambridge O Level components. 
 
 
 

483



97
02

/2
2 

C
am

br
id

ge
 In

te
rn

at
io

na
l A

S 
& 

A 
Le

ve
l –

 M
ar

k 
Sc

he
m

e 
PU

B
LI

SH
ED

 
M

ay
/J

un
e 

20
24

 
 ©

 C
am

br
id

ge
 U

ni
ve

rs
ity

 P
re

ss
 &

 A
ss

es
sm

en
t 2

02
4 

Pa
ge

 6
 o

f 1
2 

 

 Q
ue

st
io

n 
A

ns
w

er
 

M
ar

ks
 

1(
a)

 
ch

ar
ge

 u
nd

er
lin

ed
 (a

nd
 n

o 
ot

he
rs

) 
B

1 

1(
b)

(i)
 

I 
= 

P
 / 

A
 

C
1 

 
 

= 
75

0 
/ (

13
00

 
 1

0–3
)2  

C
1 

 
 

= 
44

0 
W
 m

–2
 

A
1 

1(
b)

(ii
) 

pe
rc

en
ta

ge
 u

nc
er

ta
in

ty
 =

 3
 +

 2
 

 (5
 / 1

30
0)

 
 1

00
  

C
1 

 
 

= 
3 

+ 
2 
 

0.
38

 
  

= 
(±

) 4
%

 

A
1 

1(
b)

(ii
i) 

ef
fic

ie
nc

y 
= 

us
ef

ul
 o

ut
pu

t p
ow

er
 / 

to
ta

l i
np

ut
 p

ow
er

 
  

= 
(1

60
 / 

75
0)

 
 1

00
 

  
= 

21
%

 

A
1 

1(
b)

(iv
) 

ar
ea

 (o
f t

he
 n

ew
 p

an
el

) i
s 

le
ss

 
B

1 

 
in

pu
t p

ow
er

 (o
f t

he
 n

ew
 p

an
el

) i
s 

le
ss

 (t
ha

n 
th

e 
in

pu
t p

ow
er

 o
f t

he
 o

rig
in

al
 p

an
el

) (
as

 in
te

ns
ity

 is
 c

on
st

an
t) 

B
1 

 
(u

se
fu

l p
ow

er
 o

ut
pu

t i
s 

un
ch

an
ge

d 
so

) e
ffi

ci
en

cy
 is

 g
re

at
er

 (t
ha

n 
th

e 
or

ig
in

al
 p

an
el

) 
B

1 

484



97
02

/2
2 

C
am

br
id

ge
 In

te
rn

at
io

na
l A

S 
& 

A 
Le

ve
l –

 M
ar

k 
Sc

he
m

e 
PU

B
LI

SH
ED

 
M

ay
/J

un
e 

20
24

 
 ©

 C
am

br
id

ge
 U

ni
ve

rs
ity

 P
re

ss
 &

 A
ss

es
sm

en
t 2

02
4 

Pa
ge

 7
 o

f 1
2 

 

 Q
ue

st
io

n 
A

ns
w

er
 

M
ar

ks
 

2(
a)

(i)
 

39
 m

 s–1
 

A
1 

2(
a)

(ii
) 

ta
ng

en
t l

in
e 

to
 c

ur
ve

 d
ra

w
n 

on
 F

ig
. 2

.1
 

C
1 

 
a 

= 
gr

ad
ie

nt
 o

f t
an

ge
nt

 li
ne

 =
 

v 
/ 

t 
 e.

g.
 =

 (4
4 

– 
26

) /
 (1

8 
– 

0)
 

 0.
9 
⩽ a ⩽ 

1.
1 

m
 s–2

 

A
1 

2(
b)

 
(

)F
 =

 6
8 
 

9.
81

 –
 1

80
0 

    
   

(  
= 

–1
13

3 
N

) 

C
1 

 
a 

= 
(

)F
 / 

m
 =

 –
 1

13
3 

/ 6
8 

  
= 

( –
)1

7 
m

 s–2
 

A
1 

 
up

w
ar

ds
 

B
1 

2c
(i)

 
dr

ag
 fo

rc
e 

de
cr

ea
se

s 
(a

s 
sp

ee
d 

de
cr

ea
se

s)
 

B
1 

 
(a

s 
sp

ee
d 

de
cr

ea
se

s)
 re

su
lta

nt
 fo

rc
e 

de
cr

ea
se

s 
so

 (m
ag

ni
tu

de
 o

f) 
ac

ce
le

ra
tio

n 
de

cr
ea

se
s 

(to
 z

er
o)

 
B

1 

2(
c)

(ii
) 

(
)p

 =
 m

v
  o

r  
(

)p
 =

 m
(v

 –
 u

) 
C

1 

 
 

= 
68

 
 (5

.7
 –

 3
9)

 
  

= 
(–

)2
30

0 
N

 s 

A
1 

485



97
02

/2
2 

C
am

br
id

ge
 In

te
rn

at
io

na
l A

S 
& 

A 
Le

ve
l –

 M
ar

k 
Sc

he
m

e 
PU

B
LI

SH
ED

 
M

ay
/J

un
e 

20
24

 
 ©

 C
am

br
id

ge
 U

ni
ve

rs
ity

 P
re

ss
 &

 A
ss

es
sm

en
t 2

02
4 

Pa
ge

 8
 o

f 1
2 

 

 Q
ue

st
io

n 
A

ns
w

er
 

M
ar

ks
 

3(
a)

 
Q

 =
 I

t 
C

1 

 
 

= 
3.

3 
 

10
4  

 2
.6

 
 1

0–5
 

  
= 

0.
86

 C
 

A
1 

3(
b)

 
P

 =
 I

V
 

or
 

P
 =

 V
Q
 / 

t  
or

 
V

 =
 I

R
  a

nd
  P

 =
 V

 2 /R
  o

r  
P

 =
 I

 2 R
 

C
1 

 
P

 =
 3

.3
 

 1
04 

 
 3

.0
 

 1
07   

or
 

P
 =

 (3
.0

 
 1

07  
 0

.8
6)
 / 

(2
.6

 
 1

0–5
)  

or
 

P
 =

 (3
.0

 
 1

07 )
2  /
 9

10
 

or
 

P
 =

 (3
.3

 
 1

04 )
2  

 9
10

 
 P

 =
 9

.9
 

 1
011

 (W
) 

 
 

 
= 

99
0 

G
W

 

A
1 

3(
c)

(i)
 

R
 =

 
L 

/ A
 

C
1 

 
9.

6 
= 

1.
7 
 

10
–8

 
 9

5 
/ 

r 2 
C

1 

 
r =

 2
.3

 
 1

0–4
 m

 
A

1 

3(
c)

(ii
) 

(re
si

st
an

ce
) d

ec
re

as
es

 b
y 

a 
fa

ct
or

 o
f f

ou
r 

A
1 

486



97
02

/2
2 

C
am

br
id

ge
 In

te
rn

at
io

na
l A

S 
& 

A 
Le

ve
l –

 M
ar

k 
Sc

he
m

e 
PU

B
LI

SH
ED

 
M

ay
/J

un
e 

20
24

 
 ©

 C
am

br
id

ge
 U

ni
ve

rs
ity

 P
re

ss
 &

 A
ss

es
sm

en
t 2

02
4 

Pa
ge

 9
 o

f 1
2 

 

 Q
ue

st
io

n 
A

ns
w

er
 

M
ar

ks
 

3(
d)

 
E

 =
 
 / 
 

C
1 

 
x 

= 
L
 / 

E
 

  
= 

1.
9 
 

10
6  

 0
.1

2 
/ (

1.
3 
 

10
11

) 

C
1 

 
 

= 
1.

8 
 

10
–6

 m
 

A
1 

487



97
02

/2
2 

C
am

br
id

ge
 In

te
rn

at
io

na
l A

S 
& 

A 
Le

ve
l –

 M
ar

k 
Sc

he
m

e 
PU

B
LI

SH
ED

 
M

ay
/J

un
e 

20
24

 
 ©

 C
am

br
id

ge
 U

ni
ve

rs
ity

 P
re

ss
 &

 A
ss

es
sm

en
t 2

02
4 

Pa
ge

 1
0 

of
 1

2 
 

 Q
ue

st
io

n 
A

ns
w

er
 

M
ar

ks
 

4(
a)

 
E

 =
 ½

kx
2 

or
 

E
= 

½
Fx

  a
nd

  F
 =

 k
x 

C
1 

 
E

 =
 ½

 
 2

9 
 

(8
.0

 
 1

0–2
)2   

or
 

E
 =

 ½
 

 2
.3

2 
 

8.
0 
 

10
–2

 

 E
 =

 9
.3

 
 1

0–2
 J

 

A
1 

4(
b)

(i)
 

(
)E

(P
) 

= 
m

g(
)

h 
C

1 

 
 

= 
4.

5  
 

10
–2

 
 9

.8
1 
 

8.
0 
 

10
–2

 s
in

 1
5°

 
C

1 

 
 

= 
9.

1  
 

10
–3

 J
 

A
1 

4(
b)

(ii
) 

E
(K

) =
 ½

m
v2 

C
1 

 
(9

.3
 

 1
0–2

 –
 9

.1
 

 1
0–3

) =
 ½

 
 4

.5
 

 1
0–2

 
 v

2  
C

1 

 
v 

= 
(2

 
 8

.4
 

 1
0–2

 / 
4.

5 
 

10
–2

)0.
5 

   
= 

1.
9  

m
 s–1

 

A
1 

4(
c)

(i)
 

1.
7  
 

2.
0 

(
 1

0–2
)  

or
  4

.5
 

 1
0–2

 
 9

.8
1 
 

d 
C

1 

 
1.

7  
 

2.
0 
 

10
–2

 =
 4

.5
 

 1
0–2

 
 9

.8
1 
 

d 
 d 

= 
7.

7 
 

10
–2
 m

 

A
1 

4(
c)

(ii
) 

cl
oc

kw
is

e 
B

1 

488



97
02

/2
2 

C
am

br
id

ge
 In

te
rn

at
io

na
l A

S 
& 

A 
Le

ve
l –

 M
ar

k 
Sc

he
m

e 
PU

B
LI

SH
ED

 
M

ay
/J

un
e 

20
24

 
 ©

 C
am

br
id

ge
 U

ni
ve

rs
ity

 P
re

ss
 &

 A
ss

es
sm

en
t 2

02
4 

Pa
ge

 1
1 

of
 1

2 
 

 Q
ue

st
io

n 
A

ns
w

er
 

M
ar

ks
 

5(
a)

 
su

m
 o

f e
le

ct
ro

m
ot

iv
e 

fo
rc

e(
s)

 =
 s

um
 o

f p
ot

en
tia

l d
iff

er
en

ce
(s

) a
ro

un
d 

a 
(c

lo
se

d)
 lo

op
. 

B
1 

5(
b)

(i)
 

R
 =

 V
 / 
I 

 
C

1 

 
 

= 
(9

.0
 –

 4
.0

) /
 1

.1
 

 1
0–2

 

  
= 

45
0 


 

A
1 

5(
b)

(ii
) 

re
si

st
an

ce
 (o

f t
he

rm
is

to
r) 

= 
25

 (
) (

fro
m

 g
ra

ph
) 

C
1 

 
V

 =
 E

 
 R

Y /
 (R

Y 
+ 

R
X)

 
  

= 
9 
 

25
 / 

(2
5 

+ 
45

0)
 

 or
 

 I 
= 

E
 / 

R
To

ta
l =

 9
 / 

(2
5 

+ 
45

0)
 =

 1
.8

9 
 

10
–2

 A
 

 V
 =

 I
R

 =
 1

.8
9 
 

10
–2

 
 2

5 
 or

 
 V

(X
) =

 9
 

 4
50
 / 

(2
5 

+ 
45

0)
 =

 8
.5

3 
V 

 V
 =

 9
 –

 8
.5

3 

C
1 

 
V

 =
 0

.4
7 

V 
A

1 

5(
b)

(ii
i) 

(re
si

st
an

ce
 o

f X
 in

cr
ea

se
s 

so
) t

he
 to

ta
l r

es
is

ta
nc

e 
in

cr
ea

se
s 

B
1 

 
cu

rre
nt

 d
ec

re
as

es
 

B
1 

 
po

te
nt

ia
l d

iff
er

en
ce

 (a
cr

os
s 

th
er

m
is

to
r /
 Y

) d
ec

re
as

es
 

B
1 

489



97
02

/2
2 

C
am

br
id

ge
 In

te
rn

at
io

na
l A

S 
& 

A 
Le

ve
l –

 M
ar

k 
Sc

he
m

e 
PU

B
LI

SH
ED

 
M

ay
/J

un
e 

20
24

 
 ©

 C
am

br
id

ge
 U

ni
ve

rs
ity

 P
re

ss
 &

 A
ss

es
sm

en
t 2

02
4 

Pa
ge

 1
2 

of
 1

2 
 

 Q
ue

st
io

n 
A

ns
w

er
 

M
ar

ks
 

6(
a)

 
n 

 =
 d

 si
n

 
C

1 

 
n 

= 
(3

.8
 

 1
0–6

 
 s

in
 9

0°
) /
 (5

20
 

 1
0–9

) 
  ( 

 =
 7

.3
) 

C
1 

 
nu

m
be

r o
f b

rig
ht

 fr
in

ge
s 

fo
rm

ed
 =

 1
5 

(g
iv

en
 a

s 
an

 in
te

ge
r) 

A
1 

6(
b)

(i)
 

(fr
eq

ue
nc

y 
of

 re
d 

lig
ht

 is
) l

es
s 

(th
an

 fr
eq

ue
nc

y 
of

 o
rig

in
al

 li
gh

t) 
B

1 

6(
b)

(ii
) 

(re
d 

lig
ht

 h
as

) l
on

ge
r w

av
el

en
gt

h 
M

1 

 
(s

o)
 n

um
be

r (
of

 b
rig

ht
 fr

in
ge

s 
fo

rm
ed

) i
s 

le
ss
 / 

fe
w

er
 (b

rig
ht

 fr
in

ge
s 

ar
e 

fo
rm

ed
) 

A
1 

Q
ue

st
io

n 
A

ns
w

er
 

M
ar

ks
 

7(
a)

 
m

es
on

(s
) o

r h
ad

ro
n(

s)
 

B
1 

7(
b)

 
Q

: a
nt

i-u
p 

or
 a

nt
i-c

ha
rm

 o
r a

nt
i-t

op
 

B
1 

 
R

: u
p 

or
 c

ha
rm

 o
r t

op
 

B
1 

 

490


