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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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18.	 A wave is travelling through a medium. The variation with time t of the displacement d of a particle 
in the medium is shown.

5.0

−5.0

0
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d / nm t / ms

 

What is the frequency and the amplitude of the wave?

Frequency / Hz Amplitude / nm

A. 4.0 × 10-3   5.0

B. 250   5.0

C. 4.0 × 10-3 10.0

D. 250 10.0
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19.	 An object performs simple harmonic motion with frequency  f . The distance between the extreme 
positions at which the object is at rest is b. 

b

O

extreme
position

extreme
position

What is the speed of the object when it is halfway between its equilibrium position O and 
its extreme position?

A.	 1
4
�� f b  

B.	 1
2
�� f b

C.	 3
4
�� f b

D.	 3
2
�� f b  
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20.	 Light passes through two parallel layers as shown.

The refractive indices for light travelling between air and the media are shown in the diagram  
as n1 and n2.

diagram not to scale

θ

50°

n2
4
3

=

n1
5
3

=

What is θ ?

A.	 31°

B.	 38°

C.	 53°

D.	 73°
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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 mass–spring system oscillates in simple harmonic motion with maximum elastic potential 
energy E. The mass is tripled and the amplitude is doubled.

What is the new maximum elastic potential energy of the system?

A.	 4
3

E

B.	  4E

C.	  6E

D.	  12E

17.	 A transverse wave of period 20 ms travels through a medium. The graph shows the variation of 
particle displacement with distance for the wave.

5.0
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2.0
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0
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4.0
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m
en

t /
 c

m

What is the average speed of the particle motion and the direction of particle motion relative to the 
direction of the wave travel during one cycle?

Average speed of particle / m s-1 Direction of particle motion

A. 8 parallel

B. 8 perpendicular

C. 10 parallel

D. 10 perpendicular
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16.	 A mass–spring system oscillates in simple harmonic motion with maximum elastic potential 
energy E. The mass is tripled and the amplitude is doubled.

What is the new maximum elastic potential energy of the system?

A.	 4
3

E

B.	  4E

C.	  6E

D.	  12E

17.	 A transverse wave of period 20 ms travels through a medium. The graph shows the variation of 
particle displacement with distance for the wave.
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What is the average speed of the particle motion and the direction of particle motion relative to the 
direction of the wave travel during one cycle?

Average speed of particle / m s-1 Direction of particle motion

A. 8 parallel

B. 8 perpendicular

C. 10 parallel

D. 10 perpendicular



Physics HL | Paper 1A | May 2025 TZ2 | Q20 | 1 marks

Apollo | Original source crop | 8

– 10 – 2225 – 6713

18.	 An ultraviolet wave is travelling in a vacuum.

What is the frequency and the nature of the wave?

Wave frequency / Hz Nature of the wave

A. 1015 transverse

B. 1015 longitudinal

C. 10-7 transverse

D. 10-7 longitudinal

19.	 A fifth-harmonic standing wave is formed in a pipe of length 25 cm that is closed at both ends.

What two points along the pipe have a phase difference of π ?

A.	 2 cm and 7 cm

B.	 4 cm and 21 cm

C.	 7 cm and 9 cm

D.	 11 cm and 14 cm

20.	 For a lightly damped oscillation…

A.	 the amplitude goes to zero within one period of oscillation.

B.	 the oscillation frequency does not change with time.

C.	 energy is transferred from the oscillation as quickly as possible.

D.	 the oscillation frequency equals the undamped oscillation frequency.
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21.	 A planet of mass m is in a circular orbit of radius R  around a star. The orbital speed of the planet 
is v. A second planet of mass 2m is in a circular orbit of radius 1.5R  around the same star. 

What is the orbital speed of the second planet?

A.	 2
3

v

B.	 2v

C.	 3v

D.	  2v

22.	 A charge +Q and a charge +2Q are a distance 3x apart. Point P is on the line joining the charges, 
at a distance x from one of the charges as shown.

PQ 2Q

2 xx

What is the electric field strength E at P?

Magnitude of E Direction of E

A. kQ
2 2x left

B. kQ
2 2x right

C. kQ
x2 left

D. kQ
x2 right
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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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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

– 10 – 2225 – 6719

21.	 The diagram below shows a snapshot of a transverse wave on a rope. Points P and Q are two 
points on the rope at a position shown in the diagram. The subsequent motion of P is upwards.

Q

P

What is the direction of motion of Q and the direction of travel of the wave?

Direction of motion of Q Direction of travel of the wave

A. Upwards Left to right

B. Downwards Left to right

C. Upwards Right to left

D. Downwards Right to left

22.	 The diagram shows wavefronts of light incident on an air–glass boundary. 

The angle between the incident wavefront and the normal, N, is θ. 

N

air

glass

θ

Which of the following gives the correct expression for the refractive index of the glass, where r is 
the angle of refraction?

A.	 sin
sin

θ
r

B.	
sin

sin
90 �� ��

r

C.	 sin
sin

r
θ

D.	 sin
sin

r
90 �� ��
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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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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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19.	 A mass oscillating vertically on a spring undergoes simple harmonic motion with amplitude X, total 
energy E and maximum speed vmax.

What is correct about the elastic potential energy EH and speed v when the displacement is X
2

?

A.
E E
H <

2
v vmax>

2

B.
E E
H <

2
v vmax<

2

C.
E E
H >

2
v vmax>

2

D.
E E
H >

2
v vmax<

2

20.	 A sound wave in air is directed towards a water boundary, and part of it is refracted.

Three statements are made about the refracted wave compared to the incident wave.

I.	 The wavelength is different.

II.	 The amplitude is different.

III.	 The frequency is different.

Which of the statements are correct? 

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III

21.	 The critical angle for light passing from a medium into air is 30°. 

What is the approximate value for the speed of light in the medium?

A.	 0.5 × 108 m s−1

B.	 1.5 × 108 m s−1

C.	 2.0 × 108 m s−1

D.	 2.6 × 108 m s−1
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19.	 A mass oscillating vertically on a spring undergoes simple harmonic motion with amplitude X, total 
energy E and maximum speed vmax.

What is correct about the elastic potential energy EH and speed v when the displacement is X
2

?

A.
E E
H <

2
v vmax>

2

B.
E E
H <

2
v vmax<

2

C.
E E
H >

2
v vmax>

2

D.
E E
H >

2
v vmax<

2

20.	 A sound wave in air is directed towards a water boundary, and part of it is refracted.

Three statements are made about the refracted wave compared to the incident wave.

I.	 The wavelength is different.

II.	 The amplitude is different.

III.	 The frequency is different.

Which of the statements are correct? 

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III

21.	 The critical angle for light passing from a medium into air is 30°. 

What is the approximate value for the speed of light in the medium?

A.	 0.5 × 108 m s−1

B.	 1.5 × 108 m s−1

C.	 2.0 × 108 m s−1

D.	 2.6 × 108 m s−1
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18.	 An electromagnetic wave has a wavelength that is about the size of the diameter of an atom.

What region of the electromagnetic spectrum does the wave belong to?

A.	 Infrared

B.	 Visible light

C.	 Ultraviolet

D.	 X-ray

19.	 A particle undergoes simple harmonic motion of period T. At time t = 0 the particle is at its 
equilibrium position.

What is t when the particle is at its greatest distance from the equilibrium position?

A.	 T
8

B.	 T
2

C.	 3
4
T

D.	  T

– 12 – 0000 – 6501
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20.	 Diagram 1 shows the variation with position of the displacement of a standing wave formed on 
a string.

Diagram 2 shows the variation with position of the displacement of a travelling wave moving to 
the right along a string.

P Q R S

Diagram 1 Diagram 2

di
sp

la
ce

m
en

t

di
sp

la
ce

m
en

t

positionposition

Points P, Q, R and S are points on the string.

What is the phase difference between P and Q and the phase difference between R and S?

Phase difference 
between P and Q

Phase difference 
between R and S

A. 0 0

B. 
π
2 0

C. 0
π
2

D. 
π
2

π
2

21.	 A mass of 0.25 kg hangs from a spring of spring constant 4.0 N m-1.

What is the natural frequency of oscillation for this system?

A.	 0.50 Hz

B.	 0.64 Hz

C.	 1.6 Hz

D.	 2.0 Hz
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20.	 Diagram 1 shows the variation with position of the displacement of a standing wave formed on 
a string.

Diagram 2 shows the variation with position of the displacement of a travelling wave moving to 
the right along a string.

P Q R S

Diagram 1 Diagram 2

di
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m
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positionposition

Points P, Q, R and S are points on the string.

What is the phase difference between P and Q and the phase difference between R and S?

Phase difference 
between P and Q

Phase difference 
between R and S

A. 0 0

B. 
π
2 0

C. 0
π
2

D. 
π
2

π
2

21.	 A mass of 0.25 kg hangs from a spring of spring constant 4.0 N m-1.

What is the natural frequency of oscillation for this system?

A.	 0.50 Hz

B.	 0.64 Hz

C.	 1.6 Hz

D.	 2.0 Hz
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22.	 Light from a monochromatic source is incident on a single slit and the resulting diffraction pattern is 
viewed on a screen. The graph shows the variation of intensity with distance on the screen.

intensity

distance

The intensity of the source remains the same. The width of the slit is increased.

Which graph correctly shows the variation of intensity after the change? The original curve is 
shown with a dashed line.

A. B.

C. D.

intensity

distance

intensity

distance

intensity

distance

intensity

distance


