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14.	 Three combinations of resistors are shown. The resistors are identical.

P

Q

R

What is the total resistance of each combination of resistors in order of increasing resistance?

A.	 P Q R

B.	 Q P R

C.	 P R Q

D.	 Q R P
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15.	 A continuous belt of width 0.60 m travels at a constant speed of 2.5 m s-1. The belt has a uniform 
distribution of charge of 5.0 mC m-2 on its surface. 

As the belt passes a point all the charge is removed and is carried as a current in a wire.

wire

2.5 m s−1

0.60 m

belt
 

What is the current in the wire?

A.	 1.2 mA 

B.	 7.5 mA 

C.	 19 mA 

D.	 21 mA 

16.	 A cube of side 1.0 cm has a resistance between opposite sides of 50 W. 

The material is reshaped into a block of length 4.0 cm and constant square cross-section. 

1.0 cm

4.0 cm

What is the resistance of the block between its square ends?

A.	 3.1 W

B.	 50 W

C.	 800 W 

D.	 3200 W
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15.	 A continuous belt of width 0.60 m travels at a constant speed of 2.5 m s-1. The belt has a uniform 
distribution of charge of 5.0 mC m-2 on its surface. 

As the belt passes a point all the charge is removed and is carried as a current in a wire.

wire

2.5 m s−1

0.60 m

belt
 

What is the current in the wire?

A.	 1.2 mA 

B.	 7.5 mA 

C.	 19 mA 

D.	 21 mA 

16.	 A cube of side 1.0 cm has a resistance between opposite sides of 50 W. 

The material is reshaped into a block of length 4.0 cm and constant square cross-section. 

1.0 cm

4.0 cm

What is the resistance of the block between its square ends?

A.	 3.1 W

B.	 50 W

C.	 800 W 

D.	 3200 W
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15.	 A continuous belt of width 0.60 m travels at a constant speed of 2.5 m s-1. The belt has a uniform 
distribution of charge of 5.0 mC m-2 on its surface. 

As the belt passes a point all the charge is removed and is carried as a current in a wire.

wire

2.5 m s−1

0.60 m

belt
 

What is the current in the wire?

A.	 1.2 mA 

B.	 7.5 mA 

C.	 19 mA 

D.	 21 mA 

16.	 A cube of side 1.0 cm has a resistance between opposite sides of 50 W. 

The material is reshaped into a block of length 4.0 cm and constant square cross-section. 

1.0 cm

4.0 cm

What is the resistance of the block between its square ends?

A.	 3.1 W

B.	 50 W

C.	 800 W 

D.	 3200 W

– 10 – 2225 – 6707

17.	 A mass–spring system oscillates with time period T1  .

Another identical spring is connected in parallel with the first spring as shown. The mass 
is unchanged.

The time period of the oscillation for the two-spring system is T2 .

What is T
T

2

1

?

A.	 1
2

B.	 1
2

C.	 2

D.	  2
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12.	 A cyclic process for an ideal gas is shown. The cycle has three stages: isovolumetric, adiabatic, 
and isothermal. Work is done on the gas during the isothermal stage.

Stage Y

Pressure

Stage Z

Volume

Which stage is isothermal and what is the direction of the cyclic process?

Stage Direction

A. Y Anti-clockwise

B. Z Anti-clockwise

C. Y Clockwise

D. Z Clockwise

13.	 A wire of length L is used in an electric heater. When the potential difference across the wire is 
200 V, the power transferred in the wire is 500 W. A second wire is made from the same metal and 
has the same cross-sectional area. When a potential difference of 400 V is applied across the 
second wire, the power transferred is 2000 W.

What is the length of the second wire?

A.	 L
4

B.	 L
2

C.	  L

D.	  2L

– 8 – 2225 – 6713

14.	 Four identical resistors are connected as shown.

X

Y

What is current in X
current in Y

?

A.	 1
2

B.	 2
3

C.	 3
2

D.	   3

15.	 A mass–spring system is oscillating with simple harmonic motion.

Which graph represents the variation of acceleration with displacement?

A. acceleration

displacement

B. acceleration

displacement

C. acceleration

displacement

D. acceleration

displacement
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14.	 Four identical resistors are connected as shown.

X

Y

What is current in X
current in Y

?

A.	 1
2

B.	 2
3

C.	 3
2

D.	   3

15.	 A mass–spring system is oscillating with simple harmonic motion.

Which graph represents the variation of acceleration with displacement?

A. acceleration

displacement

B. acceleration

displacement

C. acceleration

displacement

D. acceleration

displacement
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16.	 A gas is compressed at constant temperature. 

What are the changes in entropy of the gas and its surroundings during the compression?

Entropy of the gas Entropy of surroundings

A. Increases Increases

B. Increases Decreases

C. Decreases Increases

D. Decreases Decreases

17.	 Three identical resistors, R1, R2 and R3, each of resistance 2 Ω, are connected to a cell of negligible 
internal resistance as shown. When switch S is open, the power dissipated by R1 is 18 W.

S R1

R3

R2

What is the power dissipated by R1 when S is closed?

A.	 8 W

B.	 16 W

C.	 18 W

D.	 36 W

– 9 – 2225 – 6719

Turn over

18.	 Three identical resistors of 6 Ω are arranged as shown. 

X Y
6 Ω 6 Ω

6 Ω

What is the resistance between X and Y?

A.	 2 Ω

B.	 4 Ω

C.	 9 Ω

D.	 18 Ω

19.	 A simple pendulum oscillates with period T on Earth. The mass of the pendulum is doubled and 

oscillates on the Moon where the acceleration due to gravity is 1
6

 that of Earth. The length of the 
pendulum stays the same.

What is the period of the pendulum on the Moon? 

A.	 12 T

B.	 6 T

C.	 3 T

D.	 2 T

20.	 A body of mass 2.0 kg undergoes simple harmonic motion with a maximum displacement of 0.5 m. 

The period of oscillation of the body is π
4

 s.

What is the total energy of the body?

A.	 2 J

B.	 8 J

C.	 16 J

D.	 32 J
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18.	 Three identical resistors of 6 Ω are arranged as shown. 

X Y
6 Ω 6 Ω

6 Ω

What is the resistance between X and Y?

A.	 2 Ω

B.	 4 Ω

C.	 9 Ω

D.	 18 Ω

19.	 A simple pendulum oscillates with period T on Earth. The mass of the pendulum is doubled and 

oscillates on the Moon where the acceleration due to gravity is 1
6

 that of Earth. The length of the 
pendulum stays the same.

What is the period of the pendulum on the Moon? 

A.	 12 T

B.	 6 T

C.	 3 T

D.	 2 T

20.	 A body of mass 2.0 kg undergoes simple harmonic motion with a maximum displacement of 0.5 m. 

The period of oscillation of the body is π
4

 s.

What is the total energy of the body?

A.	 2 J

B.	 8 J

C.	 16 J

D.	 32 J
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16.	 Three identical resistors are arranged in four different networks. The same potential difference is 
applied across each network. Which network dissipates the greatest electrical power?

A.

B.

C.

D.



Physics HL | Paper 1A | Nov 2025 TZ1 | Q16 | 1 marks

Apollo | Original source crop | 11

– 11 – 8825 – 6707

Turn over

17.	 A force F acts on a particle. The displacement of the particle is x. Which variation of F with x results 
in simple harmonic motion?

A. F

x0
0

B. F

x
0

0

C. F

x0
0

D. F

x0
0

18.	 The graph shows how the displacement of a wave varies with the position  x  along the wave. 
The wave travels towards positive  x .

At the instant shown, which point along the wave has the maximum positive velocity?

A.

B.

C.

D. x

displacement
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16.	 The Carnot efficiency of a heat engine is 0.4 when the cold reservoir temperature is Tc. The hot 
reservoir is held at a constant temperature. What is the Carnot efficiency when the cold reservoir 

temperature is Tc
2

?

A.	 0.2

B.	 0.3

C.	 0.7

D.	 0.8

17.	 In the circuit shown, the cell has negligible internal resistance.

R

3R

I3 I1

I2

Which equation is correct?

A.	 I1 = 4(I2 + I3)

B.	 I1 = 4I2 

C.	 I3 = 4I2 

D.	 I I
3

14
3

=

– 10 – 8825 – 6719

18.	 An object undergoes simple harmonic motion with frequency f. The graph shows the variation of its 
acceleration with displacement.

0

2

−2

−0.2 0.2

−4

4

displacement / m

acceleration / m s−2

What is the value of f 2 in s−2?

A.	 5
2π

B.	 5
π

C.	 100
2π

D.	 100
π
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14.	 Star X has a luminosity L and an apparent brightness b. Star X is at a distance d from Earth.

Star Y has the same apparent brightness as X but is four times more luminous.

What is the distance of Star Y from Earth?

A.	  4d

B.	  2d

C.	 d
2

D.	 d
4

15.	 Four identical resistors, each of resistance R, are connected as shown.

P

Q

What is the effective resistance between P and Q?

A.	 3
4
R

B.	  R

C.	 4
3
R

D.	  4R

– 10 – 0000 – 6501
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16.	 Conductor X is connected to a cell of emf E. A power of 16 W is dissipated in X.

Conductor Y is made from the same material with the same diameter as X but is twice as long. 
A cell of emf 2E is connected to Y.

Both cells have negligible internal resistance.

What power is dissipated in Y?

E 2E

X Y

A.	 8.0 W

B.	 16 W

C.	 32 W

D.	 64 W

17.	 Two containers, X and Y, are filled with an ideal gas at the same pressure.

The volume of X is four times the volume of Y. The temperature of X is 327 °C and the temperature 
of Y is 27 °C.

What is amount of substance in X
amount of substance in Y

?

A.	 1
8

B.	 1
2

C.	  2

D.	  8
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16.	 Conductor X is connected to a cell of emf E. A power of 16 W is dissipated in X.

Conductor Y is made from the same material with the same diameter as X but is twice as long. 
A cell of emf 2E is connected to Y.

Both cells have negligible internal resistance.

What power is dissipated in Y?

E 2E

X Y

A.	 8.0 W

B.	 16 W

C.	 32 W

D.	 64 W

17.	 Two containers, X and Y, are filled with an ideal gas at the same pressure.

The volume of X is four times the volume of Y. The temperature of X is 327 °C and the temperature 
of Y is 27 °C.

What is amount of substance in X
amount of substance in Y

?

A.	 1
8

B.	 1
2

C.	  2

D.	  8


