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36 Two identical wires X and Y, each of length L and radius r, are connected in parallel as shown. 
 

X

Y
 

 
The total resistance of this combination is R1. 

 
Wire X is replaced with a wire of the same material with length L and radius 2r. 

 
The total resistance of the new combination is R2. 

 

What is the ratio 
2

1

R
R ? 

A 
5
2  B 

3
2  C 

2
3  D 

2
5  

 
37 The diagram shows the currents in part of an electric circuit. 
 

I1 I2

I3

I4

I5
 

 
The resistors are identical. 

 
Which equation is not correct? 

A I1 = I2 + I4 + I5 

B I2 = I1 – I3 

C I2 = I3 + I4 + I5 

D I4 = I3 – I5 
 
 
38 The diagram shows a sequence of radioactive decays involving three -particles and a  

– particle. 
 

237Np Q93 R S T 
 

What is nuclide T? 

A Ra225
88  B Ra231

88  C Th225
90  D Th229

90  
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28 A student carries out a double-slit experiment using a laser emitting red light of wavelength of 
680 nm. The light is incident normally on a double slit. 

 
The diagram shows part of the pattern of bright fringes visible on a screen at a distance of 2.4 m 
from the slits. The distance across five bright fringes is measured as 34 mm. 

 
34 mm

 
 

What is the slit separation? 

A 8.5  10–3
 m B 2.4  10–

 
4

 m C 1.9  10–
 
4

 m D 4.8  10–5
 m 

 
 
29 The diagram shows a stationary wave on a stretched spring at an instant in time. 
 

P
Qstretched

spring

 
 

Two particles on the spring, P and Q, are shown. 
 

Which statement about the vibrations of P and Q is correct? 

A They have different frequencies. 

B They have the same amplitudes. 

C They have different periods. 

D They are always in phase. 
 
 
30 Green laser light passes through a diffraction grating and forms an interference pattern. 
 

The diffraction grating contains 400 lines per mm. 
 

The wavelength of the laser light is 550 nm. 
 

What is the highest order diffraction maximum produced by the grating? 

A 4 B 5 C 8 D 9 
 
 
31 There is a potential difference V across a resistor of resistance R. The current in the resistor is I. 
 

Which equation gives the power P dissipated by the resistor? 

A P = V 
2I B P = 

I

2
 V  C P = V 

2R D P = 
R

V 2
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32 What is a possible charge on a particle? 

A 6.40  10–20
 C 

B 4.00  10–19
 C 

C 1.12  10–18
 C 

D 9.11  10–18
 C 

 
 
33 The graphs show possible current–voltage (I–V ) characteristics for a filament lamp and for a 

semiconductor diode. 
 

I

V
0

0

P Q R S

I

V
0

0

I

V
0

0

I

V
0

0

 
 

Which row identifies the I–V graphs for the lamp and for the diode? 
 

 filament lamp semiconductor 
diode 

A P R 

B P S 

C Q R 

D Q S 
 
 

1
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32 What is a possible charge on a particle? 

A 6.40  10–20
 C 

B 4.00  10–19
 C 

C 1.12  10–18
 C 

D 9.11  10–18
 C 

 
 
33 The graphs show possible current–voltage (I–V ) characteristics for a filament lamp and for a 

semiconductor diode. 
 

I

V
0

0

P Q R S

I

V
0

0

I

V
0

0

I

V
0

0

 
 

Which row identifies the I–V graphs for the lamp and for the diode? 
 

 filament lamp semiconductor 
diode 

A P R 

B P S 

C Q R 

D Q S 
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37 An electrical device of fixed resistance 20  is connected in series with a variable resistor and a 
battery of e.m.f. 16 V and negligible internal resistance. 

 

20 �
device

16 V

 
 

The power dissipated in the electrical device is 4.0 W. 
 

What is the resistance of the variable resistor? 

A 16  B 36  C 44  D 64  
 
 
38 A nucleus decays by emitting a + particle. 
 

Which particle must also be emitted from the nucleus? 

A antineutrino 

B β– particle 

C -particle 

D neutrino 
 
 
39 What are the charges on an antidown quark and on an antistrange quark? 
 

 antidown quark antistrange quark 

A e
3
1+  e

3
1+  

B e
3
1+  e

3
1–  

C e
3
1–  e

3
1+  

D e
3
1–  e

3
1–  

 
 

2



A-Level Physics: s25 21Name: 14

9702/21/M/J/25© UCLES 2025

6 A nichrome wire X of length 45 cm and cross-sectional area 4.7 × 10−7 m2 is connected into the 

circuit shown in Fig. 6.1.

A

X

Fig. 6.1

 The resistance of X is 1.1 Ω. The cell has electromotive force (e.m.f.) 1.3 V and negligible internal 

resistance.

 (a) (i) Calculate the current in X.

 current =  .......................................................A [1]

  (ii) The number density of charge carriers (electrons) in nichrome is 8.5 × 1028 m−3.

   Calculate the average drift speed of the charge carriers in X.

 average drift speed =  ................................................  m s−1 [2]

  (iii) Calculate the resistivity of the nichrome.

 resistivity =  .................................................. Ω m [3]
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 (b) Wire Y is identical to wire X. Wire Y is added to the circuit in parallel with wire X, as shown in 

Fig. 6.2.

A

X

Y

Fig. 6.2

  State and explain the effect, if any, of this change on:

  (i) the reading on the ammeter

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

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

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

  (ii) the average drift speed of the charge carriers in X.

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

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

 [Total: 9]
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You may not need to use all of the materials provided.

1 In this experiment, you will investigate a light-dependent resistor (LDR).

 (a) • Connect the circuit shown in Fig. 1.1.

S

tape

LDR leads

LDR (inside tube)

cardboard

tube

1.5 V

A

Fig. 1.1

• Ensure that the switch S is open.

• Slide the LDR leads into the tube until the front of the LDR is just level with the open end 

of the tube, as shown in Fig. 1.1.

• With the LDR in this position, attach a piece of adhesive tape to the leads as a marker at 

the other end of the tube, as shown in Fig. 1.1.

• Slide the tube until the LDR is approximately half-way along it, as shown in Fig. 1.2.

x

tape

Fig. 1.2
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• The distance between the tape and the tube is x.

   Measure and record x.

 x =  ...............................................................

• Close S and record the ammeter reading I.

 I =  ...............................................................

• Open S.

 [2]
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 (b) Change x by moving the LDR to a new position inside the tube, with x in the range 4 cm to 

18 cm. Record x and I.

  Repeat until you have six sets of values of x and I.

  Record your results in a table. Include values of I   in your table.

 [10]

 (c) (i) Plot a graph of I   on the y-axis against x on the x-axis. [3]

  (ii) Draw the straight line of best fit. [1]

  (iii) Determine the gradient and y-intercept of this line.

 gradient =  ...............................................................

 y-intercept =  ...............................................................

 [2]
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 (d) It is suggested that the quantities I and x are related by the equation

I   = ax + b

  where a and b are constants.

  Using your answers in (c)(iii), determine the values of a and b.

  Give appropriate units.

 a =  ...............................................................

 b =  ...............................................................

 [2]

 [Total: 20]
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You may not need to use all of the materials provided.

2 In this experiment, you will investigate the elastic properties of rubber cord.

 (a) (i) You are provided with a wire with a clip and two slotted masses attached, as shown in 

Fig. 2.1.

B

mass

mass

wire

clip

Fig. 2.1

   The distance between the centres of the two slotted masses is B, as shown in Fig. 2.1.

   Measure and record B.

 B =  .........................................................  [1]

  (ii) Estimate the percentage uncertainty in your value of B. Show your working.

 percentage uncertainty =  ......................................................% [1]
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