
 

                                                              
  

This document consists of 14 printed pages. 
 

© UCLES 2020 

 
[Turn over

 

Cambridge International AS & A Level 
 

PHYSICS 9702/22 

Paper 2 AS Level Structured Questions May/June 2020 

MARK SCHEME 

Maximum Mark: 60 

 

 

Published 

 
 
Students did not sit exam papers in the June 2020 series due to the Covid-19 global pandemic. 
 
This mark scheme is published to support teachers and students and should be read together with the 
question paper. It shows the requirements of the exam. The answer column of the mark scheme shows the 
proposed basis on which Examiners would award marks for this exam. Where appropriate, this column also 
provides the most likely acceptable alternative responses expected from students. Examiners usually review 
the mark scheme after they have seen student responses and update the mark scheme if appropriate. In the 
June series, Examiners were unable to consider the acceptability of alternative responses, as there were no 
student responses to consider. 
 
Mark schemes should usually be read together with the Principal Examiner Report for Teachers. However, 
because students did not sit exam papers, there is no Principal Examiner Report for Teachers for the June 
2020 series.  
 
Cambridge International will not enter into discussions about these mark schemes. 
 
Cambridge International is publishing the mark schemes for the June 2020 series for most Cambridge 
IGCSE™ and Cambridge International A & AS Level components, and some Cambridge O Level 
components. 
 
 
 

188



97
02

/2
2 

C
am

br
id

ge
 I

nt
er

na
tio

na
l A

S
 &

 A
 L

ev
el

 –
 M

ar
k 

S
ch

em
e

 
P

U
B

LI
S

H
E

D
 

M
ay

/J
un

e 
20

20
 

  ©
 U

C
LE

S
 2

02
0

 
P

ag
e 

8 
of

 1
4

 
 

 

 ^
 

In
di

ca
te

s 
w

he
re

 m
or

e 
is

 n
ee

de
d 

fo
r 

a 
m

ar
k 

to
 b

e 
aw

ar
de

d 
(w

ha
t i

s 
w

rit
te

n 
is

 n
ot

 w
ro

ng
, b

ut
 n

ot
 e

no
ug

h)
.  

M
ay

 a
ls

o 
be

 u
se

d 
to

 a
n

no
ta

te
 

a 
re

sp
on

se
 s

pa
ce

 t
ha

t 
ha

s 
be

en
 le

ft
 c

om
pl

et
el

y 
bl

an
k.

 

S
E

E
N

 
In

di
ca

te
s 

th
at

 a
 p

ag
e 

ha
s 

be
en

 s
ee

n.
 

 

Q
u

es
ti

o
n

 
A

n
sw

er
 

M
ar

ks
 

1(
a)

 
(v

el
oc

ity
 =

) 
ch

an
ge

 in
 d

is
pl

ac
em

en
t /
 ti

m
e 

(t
ak

en
) 

B
1 

1(
b)

 
un

its
 o

f F
: k

g 
m
 s

–2
 

C
1 

 
un

its
 o

f 
k:

  
kg
 m
 s

–2
  /  [

m
2  

× 
(m
 s

–1
)2 ]

 
  

=
 k

g 
m

–3
 

A
1 

1(
c)

 
P

 =
 F

v 
C

1 

 
4.

8 
× 

10
4  

=
 0

.2
4 

× 
5.

1 
× 

v 3
 

C
1 

 
v 

=
 3

4 
m
 s

–1
 

A
1 

 
 

 

 189



97
02

/2
2 

C
am

br
id

ge
 I

nt
er

na
tio

na
l A

S
 &

 A
 L

ev
el

 –
 M

ar
k 

S
ch

em
e

 
P

U
B

LI
S

H
E

D
 

M
ay

/J
un

e 
20

20
 

  ©
 U

C
LE

S
 2

02
0

 
P

ag
e 

9 
of

 1
4

 
 

 

 

Q
u

es
ti

o
n

 
A

n
sw

er
 

M
ar

ks
 

2(
a)

(i)
 

ar
ea

 =
 u

t +
 ½

(v
 –

 u
)t 

 
o

r 
ar

ea
 =

 v
t –

 ½
(v

 –
 u

)t 
o

r 
ar

ea
 =

 ½
(u

 +
 v

)t 

A
1 

2(
a)

(ii
) 

di
sp

la
ce

m
en

t  
A

1 

2(
b)

(i)
 

u 
 =

 1
5 

si
n 

60
° 

(=
 1

3 
m
 s

–1
) 

C
1 

 
t  

=
 1

5 
si

n 
60

° /
 9

.8
1 

C
1 

 
 

=
 1

.3
 s

 
A

1 

2(
b)

(ii
) 

th
e 

fo
rc

e 
in

 th
e 

ho
riz

on
ta

l d
ire

ct
io

n 
is

 z
er

o 
B

1 

2(
b)

(ii
i) 

(v
el

oc
ity

 =
) 

15
 c

os
 6

0°
 =

 7
.5
 (m

 s
–1

) 
o

r 
(v

el
oc

ity
 =

) 
15
 s

in
 3

0°
 =

 7
.5
 (m

 s
–1

) 

A
1 

2(
c)

(i)
 

p 
=

 m
v 

 o
r 

 0
.4

0 
× 

7.
5 

 o
r 

 0
.4

0 
× 

4.
3 

C
1 

 
Δp

 
=

 0
.4

0 
(7

.5
 +

 4
.3

) 
  

=
 4

.7
 k

g 
m
 s

–1
 

A
1 

2(
c)

(ii
) 

fo
rc

e 
=

 4
.7
 / 

0.
12

  o
r 

 0
.4

0 
× 

[(
7.

5 
+

 4
.3

) /
 0

.1
2]

 
  

=
 3

9 
N

 

A
1 

 
 

 

190



97
02

/2
2 

C
am

br
id

ge
 I

nt
er

na
tio

na
l A

S
 &

 A
 L

ev
el

 –
 M

ar
k 

S
ch

em
e

 
P

U
B

LI
S

H
E

D
 

M
ay

/J
un

e 
20

20
 

  ©
 U

C
LE

S
 2

02
0

 
P

ag
e 

10
 o

f 1
4

 
 

 

 

Q
u

es
ti

o
n

 
A

n
sw

er
 

M
ar

ks
 

3(
a)

 
(w

or
k 

do
ne

 =
) 

fo
rc

e 
× 

di
sp

la
ce

m
en

t i
n 

di
re

ct
io

n 
of

 th
e 

fo
rc

e 
B

1 

3(
b)

(i)
 

1.
 

(Δ
)E

  
=

 m
g(

Δ)
h 

C
1 

 
 

 
=

 0
.4

2 
× 

9.
81

 ×
 7

8 
  

 
=

 3
20
 J

 

A
1 

 
2.

 
E

 =
 ½

m
v2 

C
1 

 
 

(Δ
)E

  
=

 ½
 ×

 0
.4

2 
× 

23
2 

  
=

 1
10
 J

 

A
1 

3(
b)

(ii
) 

w
or

k 
do

ne
 =

 3
20

 –
 1

10
 (

=
 2

10
 N

) 
C

1 

 
av

er
ag

e 
re

si
st

iv
e 

fo
rc

e 
=

 2
10
 / 

78
 

  
=

 2
.7
 N

 

A
1 

3(
c)

 
do

w
nw

ar
d 

sl
op

in
g 

lin
e 

fr
om

 (
0,

 g
) 

to
 a

 n
on

-z
er

o 
va

lu
e 

on
 th

e 
tim

e 
ax

is
 

M
1

 

 
lin

e 
is

 c
ur

ve
d 

w
ith

 a
 g

ra
di

en
t 

th
at

 b
ec

om
es

 le
ss

 n
eg

at
iv

e 
an

d
 t

he
 li

ne
 m

ee
ts

 t-
ax

is
 a

t t
im

e 
t <

 T
 

A
1 

 
 

 

 191



97
02

/2
2 

C
am

br
id

ge
 I

nt
er

na
tio

na
l A

S
 &

 A
 L

ev
el

 –
 M

ar
k 

S
ch

em
e

 
P

U
B

LI
S

H
E

D
 

M
ay

/J
un

e 
20

20
 

  ©
 U

C
LE

S
 2

02
0

 
P

ag
e 

11
 o

f 1
4

 
 

 

 

Q
u

es
ti

o
n

 
A

n
sw

er
 

M
ar

ks
 

4(
a)

 
pr

og
re

ss
iv

e 
w

av
es

 t
ra

ns
fe

r 
en

er
gy

 
o

r 
st

at
io

na
ry

 w
av

es
 d

o 
no

t t
ra

ns
fe

r 
en

er
gy

 

B
1 

4(
b)

(i)
 

0.
32
 m

 
A

1 

4(
b)

(ii
) 

v 
=

 λ
 / 

T 
o

r v 
=

 f λ
  a

n
d

  f
 =

 1
 / 

T 

C
1 

 
v 

 =
 0

.3
2 

/ 0
.0

20
  o

r 
 5

0 
× 

0.
32

 
  

=
 1

6 
m
 s

–1
 

A
1 

4(
b)

(ii
i) 

45
0°

  o
r 

 9
0°

 
A

1 

4(
b)

(iv
) 

(P
 h

as
) 

m
ax

im
um

 d
ow

n
w

ar
d 

di
sp

la
ce

m
en

t a
t 0

.0
05

 s
 

B
1 

 
re

tu
rn

s 
to

 o
rig

in
al

 p
os

iti
on

/p
oi

nt
 (

at
 0

.0
10

 s
) 

B
1 

4(
c)

(i)
 

(p
os

iti
on

 w
he

re
) 

ze
ro

 a
m

pl
itu

de
 

B
1 

4(
c)

(ii
) 

2 
A

1 

4(
c)

(ii
i) 

18
0°

 
A

1 

4(
c)

(iv
) 

st
rin

g 
dr

aw
n 

be
tw

ee
n 

X
 a

nd
 Y

 w
ith

 o
ne

 a
nt

in
od

e 
m

id
w

ay
 a

lo
ng

 th
e 

st
rin

g 
 

B
1 

192



97
02

/2
2 

C
am

br
id

ge
 I

nt
er

na
tio

na
l A

S
 &

 A
 L

ev
el

 –
 M

ar
k 

S
ch

em
e

 
P

U
B

LI
S

H
E

D
 

M
ay

/J
un

e 
20

20
 

  ©
 U

C
LE

S
 2

02
0

 
P

ag
e 

12
 o

f 1
4

 
 

 

 

Q
u

es
ti

o
n

 
A

n
sw

er
 

M
ar

ks
 

5(
a)

 
H

oo
ke

’s
 (

la
w

) 
B

1 

5(
b)

(i)
 

σ 
 =

 F
 / 

A
 

C
1 

 
 

=
 3

6 
/ (

4.
1 

× 
10

–7
) 

  
=

 8
.8

 ×
 1

07  P
a 

A
1 

5(
b)

(ii
) 

Y
ou

ng
 m

od
ul

us
 =

 σ
 / 

ε 
 o

r 
 F
 / 

A
ε 

C
1 

 
ε 

 =
 8

.8
 ×

 1
07  /

 (1
.7

 ×
 1

011
) 

  
=

 5
.2

 ×
 1

0–4
 

A
1 

5(
c)

 
R

 =
 ρ

L 
/ A

  
C

1 

 
ΔR

  =
 ρ

Δx
 / 

A
   

  
   

=
 3

.7
 ×

 1
0–7

 ×
 0

.1
2 

× 
10

–3
 / 

(4
.1

 ×
 1

0–7
) 

C
1 

 
 

=
 1

.1
 ×

 1
0–4

 Ω
  

A
1 

5(
d)

 
re

m
ov

e 
th

e 
fo

rc
e/

F 
an

d 
w

ire
 r

et
ur

ns
 t

o 
or

ig
in

al
 le

ng
th

 
B

1 

 193



97
02

/2
2 

C
am

br
id

ge
 I

nt
er

na
tio

na
l A

S
 &

 A
 L

ev
el

 –
 M

ar
k 

S
ch

em
e

 
P

U
B

LI
S

H
E

D
 

M
ay

/J
un

e 
20

20
 

  ©
 U

C
LE

S
 2

02
0

 
P

ag
e 

13
 o

f 1
4

 
 

 

 

Q
u

es
ti

o
n

 
A

n
sw

er
 

M
ar

ks
 

6(
a)

(i)
 

en
er

gy
 is

 d
is

si
pa

te
d 

in
 th

e 
in

te
rn

al
 r

es
is

ta
nc

e/
r 

B
1 

6(
a)

(ii
) 

1.
  

I 
 

=
 Q
 / 

t 
C

1 

 
 

=
 7

50
 / 

15
00

 
  

=
 0

.5
0  

A
 

A
1 

 
2.

  
V

 
=

 W
 /Q

  o
r 

 V
 =

 W
 / 
It

  
C

1 

 
 

=
 5

70
0
 / 

75
0 

 o
r 

 5
70

0 
/ (

0.
50

 ×
 1

50
0)

  
  

=
 7

.6
 V

 

A
1 

 
 

o
r 

 
 

 
 

V
 =

 P
 / 
I 

 a
n

d
  P

 =
 W

 / 
t 

(C
1)

 

 
 

V
  

=
 3

.8
 / 

0.
50

 
  

=
 7

.6
 V

 

(A
1)

 

 
3.

  
r  

=
 (

7.
8 

– 
7.

6)
 / 

0.
50

 
C

1 

 
 

 
=

 0
.4

0 
Ω

 
A

1 

6(
b)

(i)
 

90
 Ω

 a
nd

 4
5 

Ω
 r

es
is

to
rs

 s
ho

w
n 

co
nn

ec
te

d 
in

 p
ar

al
le

l 
B

1 

6(
b)

(ii
) 

th
e 

re
si

st
or

s 
co

nn
ec

te
d 

in
 p

ar
al

le
l l

ab
el

le
d 

as
 9

0 
Ω

 a
nd

 4
5 

Ω
 w

ith
 t

he
 o

th
er

 r
es

is
to

r 
la

be
lle

d 
as

 2
0 

Ω
 

M
1

 

 
V

O
U

T
 o

r 
3.

6 
V

 la
be

lle
d 

ac
ro

ss
 t

he
 2

0 
Ω

 r
es

is
to

r 
A

1 

 
 

 

194



97
02

/2
2 

C
am

br
id

ge
 I

nt
er

na
tio

na
l A

S
 &

 A
 L

ev
el

 –
 M

ar
k 

S
ch

em
e

 
P

U
B

LI
S

H
E

D
 

M
ay

/J
un

e 
20

20
 

  ©
 U

C
LE

S
 2

02
0

 
P

ag
e 

14
 o

f 1
4

 
 

 

 

Q
u

es
ti

o
n

 
A

n
sw

er
 

M
ar

ks
 

7(
a)

(i)
 

P
 =

 0
  a

n
d

  Q
 =

 3
9 

A
1 

 
R

 =
 (

+
)1

  a
n

d
  S

 =
 2

0 
A

1 

7(
a)

(ii
) 

w
ea

k 
(n

uc
le

ar
 f

or
ce

/in
te

ra
ct

io
n)

 
B

1 

7(
b)

 
ch

ar
ge

 o
f q

ua
rk

(s
) 

=
 (

+
) 

2
e 

/ 3
 

B
1 

 
up

/u
 (

qu
ar

ks
) 

B
1 

 

 195


	9702_y16_sm_2
	9702_m16_ms_22
	9702_s16_ms_21
	9702_s16_ms_22
	9702_s16_ms_23
	9702_w16_ms_21
	9702_w16_ms_22
	9702_w16_ms_23
	9702_m17_ms_22
	9702_s17_ms_21
	9702_s17_ms_22
	9702_s17_ms_23
	9702_w17_ms_21
	9702_w17_ms_22
	9702_w17_ms_23
	9702_m18_ms_22
	9702_s18_ms_21
	9702_s18_ms_22
	9702_s18_ms_23
	9702_w18_ms_21
	9702_w18_ms_22
	9702_w18_ms_23
	9702_m19_ms_22
	9702_w19_ms_21
	9702_w19_ms_22
	9702_w19_ms_23
	9702_m20_ms_22
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page

