
PHYSICS 9702/04

Paper 4 A Level Structured Questions For examination from 2022

SPECIMEN PAPER 2 hours

You must answer on the question paper.

No additional materials are needed.

INSTRUCTIONS
●	 Answer all questions.
●	 Use a black or dark blue pen. You may use an HB pencil for any diagrams or graphs.
●	 Write your name, centre number and candidate number in the boxes at the top of the page.
●	 Write your answer to each question in the space provided.
●	 Do not use an erasable pen or correction fluid.
●	 Do not write on any bar codes.
●	 You may use a calculator.
●	 You should show all your working and use appropriate units.

INFORMATION
●	 The total mark for this paper is 100.
●	 The number of marks for each question or part question is shown in brackets [  ].

*0123456789*

© UCLES 2019 [Turn over

This document has 26 pages. Blank pages are indicated.

Cambridge International AS & A Level

PMT



2

97 02/ 04/ SP/ 22© UCLES 2019

D ata

acceleration of free fall g	 	 – 2

c = 3 .00 × 108 – 1

e = 1.6 0 × 10– 19

	 	 × 10– 27

m = 1.6 7 × 10– 27

me = 9.11 × 10– 3 1

NA = 6 .02 × 1023 – 1

R	 	 – 1 – 1

k = 1.3 8 × 10– 23 – 1

G = 6 .6 7 × 10– 11 2 – 2

ε0 = 8 .8 5 × 10– 12 – 1

( 4
1

0rf
= 8 .99 × 109 – 1)

h = 6 .6 3 × 10– 3 4

σ = 5 .6 7 × 10– 8 – 2 – 4

Formulae

	 s = ut + 2
1at 2

v 2 = u 2 + 2as

	 ∆p = ρg h

	 F = ρgV

	 fo = v v
f v
!

electric current I = Anvq

	 R = R1 + R2 + ...

	 R
1 = R

1
1
 +  R

1
2
 +  ...
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	 ϕ	 	 r
GM

	 EP	 	 r
GMm

	 p = V
Nm

3
1 〈c2〉

	 a	 	 ω2x

	 v = v0 ωt

v = ±ω ( )x x0
2 2−

	 V = r
Q

4 0rf

	 EP = r
Qq

4 0rf

	 C
1 = C

1
1
 +  C

1
2
 +  ...

	 C = C1 + C2 + ...

	 x = ex RC
t

0
-

	 VH = I
ntq
B

	 x = x0 ωt

	 x = x0e
– mt

	 m = .
t

0 693

2
1

	 I
IR

0
=

( )
( )
Z Z
Z Z

1 2
2

1 2
2−

+

	 L = 4πσr 2T 4

	
m
mD ≈ f

fD ≈ c
v
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1  ( a)  

...................................................................................................................................................

...................................................................................................................................................

.............................................................................................................................................. [2]

( b)  
M R ρ m

nR

Moon
mass m

Earth
mass M
radius R

nR

Fig.  1 . 1

  T.
ρ

ρ =  
GT

n3
2

3r

  G

[4] 
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( c )  R × 106

× 108

T

( b)  to calculate ρ.

ρ =  ............................................... – 3  [3 ]

[Total:  9]

PMT



6

97 02/ 04/ SP/ 22© UCLES 2019

2 × 105 × 10– 2 3 .  

( a)  

.......................................................

( b)  E

E  =  2
3 kT

  k T

	 	

  ( i) × 10– 2 3 .

[1]

( ii)

.......................................................
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 ( c )  ( i)  ( b) ( i)

.......................................................

( ii)  
( b)

.......................................................

[Total:  10]
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3

spring

magnet

coil

Fig.  3 . 1
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Fig.  3 . 2
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( a)  

  ( i) f

f =  .....................................................

( ii) t =  0 to t

....................................................... 		

( b)

  

...................................................................................................................................................

...................................................................................................................................................

.............................................................................................................................................. [1]

[Total:  6 ]
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4 ( a)  

...................................................................................................................................................

...................................................................................................................................................

.............................................................................................................................................. [2]

( b)  

sphere Bsphere A
P

x

6.0 cm

Fig.  4. 1
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Fig.  4. 2

PMT



1 1

97 02/ 04/ SP/ 22© UCLES 2019 [Turn over

  ( i)

...........................................................................................................................................

...........................................................................................................................................

...........................................................................................................................................

...................................................................................................................................... [2]

( ii) x
  

acceleration =  ................................................. – 2 [3 ]

( c )

  x

...................................................................................................................................................

...................................................................................................................................................

.............................................................................................................................................. [2]

[Total:  9]
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5 		
t V
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2
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Fig.  5 . 1

( a) ( i)  		
rectification.

.......................................................

  ( ii)

...................................................................................................................................... [1]
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( b)

C R VOUT

Fig.  5 . 2

  C µ R.

  
VO UT VO UT

( i)  V O UT t t

( ii) t
t

.......................................................

( iii) ( b) ( i) ( b) ( ii) R.

R =  ...................................................... Ω [2]

[Total:  9]
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6 
B

Q R

X

YV

P S

W

direction of
motion of electrons

magnetic field
flux density B

Fig.  6. 1

VH

( a) ( i)

  		

  ( ii)  ( a) ( i)

...........................................................................................................................................

...................................................................................................................................... [2]

( b) VH

VH =  I
ntq
B .

  ( i) t.

...................................................................................................................................... [1]
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  ( ii)

  

...........................................................................................................................................

...........................................................................................................................................

...................................................................................................................................... [2]

[Total:  6 ]
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7 ( a)  ( i)  

...........................................................................................................................................

...........................................................................................................................................

...................................................................................................................................... [2]

( ii)  

...........................................................................................................................................

...........................................................................................................................................

...........................................................................................................................................

...................................................................................................................................... [2]
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( b)  

coil C

solenoid

+

d.c. supply

–

Fig.  7. 1

  
Φ

Φ =  6 .8  × 10– 6 × I

I

  

.......................................................

( c )  

...................................................................................................................................................

...................................................................................................................................................

.............................................................................................................................................. [2]

[Total:  8 ]
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8  ( a)  tw o

1 ................................................................................................................................................

...................................................................................................................................................

2 ................................................................................................................................................

...................................................................................................................................................
[2]

( b)  E
m

E  =  hc
1 1

0m m
-

J

L

KK
N

P

OO

h c

  ( i) m0.

...................................................................................................................................... [1]

( ii) 1
m

 of E

/ 106  m– 11
1.5 2.0 2.5 3 .0 3 .5 4.0

0

1

2

3

4

Emax / 10– 19 J

Fig.  8 . 1
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   m0.

m0 =  ......................................................

 ( iii) h

h =  .....................................................

( c ) ( b)
  

	 	 1
m

 of E 	 	

[Total:  9] 
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9 

Table 9. 1

La57
139 13 8 .95 5

n0
1 1.008 6 3

p1
1 1.007 28

e1
0

−
5 .49 × 10– 4

( a)

  

    ....................U n Mo La n energy292
235

0
1

42
95

57
139

0
1$+ + + + + . [1]

( b) ( i)  

[3 ]

( ii)  La57
139 ) .

..................................................
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( c ) U92
235

  La57
139 ) .  

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

.............................................................................................................................................. [2]

[Total:  9]
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1 0 ( a) ( i)

...........................................................................................................................................

...........................................................................................................................................

...................................................................................................................................... [1]

( ii)

  x
μ

Table 1 0. 1

x μ – 1

1.5  2.9 

4.0 0.95

  

intensity of radiation transmitted through the muscle
intensity of radiation transmitted through the bone

.

ratio =  .......................................................... [2]
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( b)  ( i)

...........................................................................................................................................

...........................................................................................................................................

...........................................................................................................................................

...........................................................................................................................................

..................................................................................................................................... [3 ]

  ( ii)  

...........................................................................................................................................

...........................................................................................................................................

...................................................................................................................................... [2]

( iii)  Z1 Z2.

  

  • Z1 Z2

...............................................................

  • Z1 Z2.

...............................................................
[2]

[Total:  10]
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1 1 ( a)

  ( i)

...........................................................................................................................................

...........................................................................................................................................

...................................................................................................................................... [2]

( ii)

...................................................................................................................................... [1]

( b) ( a) ( ii)

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

.............................................................................................................................................. [3 ]

( c )
( b)

  ( a) ( ii)

...................................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

.............................................................................................................................................. [2]

[Total:  8 ]
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1 2 ( a) × 1029

– 2.

( i)  

...................................................................................................................................... [1]

( ii)

......................................................

( b) m
		

  ( a)

( i)  ( a)

[2]

( ii) ( a) ( b) ( i)

......................................................

[Total:  7 ]

PMT



26

97 02/ 04/ SP/ 22© UCLES 2019

Permission to reproduce items where third- party owned material protected by copyright is included has been sought and cleared where possible. Every 
reasonable effort has been made by the publisher ( UCLES)  to trace copyright holders, but if any items requiring clearance have unwittingly been included, the 
publisher will be pleased to make amends at the earliest possible opportunity.

Cambridge Assessment International Education is part of the Cambridge Assessment G roup. Cambridge Assessment is the brand name of the University of 
Cambridge Local Examinations Syndicate ( UCLES) , which itself is a department of the University of Cambridge.

B LANK  PAG E

PMT




