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Level 2 Physics, 2011
90254  Demonstrate understanding of waves
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Credits: Four

Check that the National Student Number (NSN) on your admission slip is the same as the number at the 
top of this page.

You should attempt ALL the questions in this booklet.

Make sure that you have Resource Sheet L2–PHYSR.

In your answers use clear numerical working, words and / or diagrams as required.

Numerical answers should be given with an appropriate SI unit.

If you need more room for any answer, use the extra space provided at the back of this booklet.

Check that this booklet has pages 2 – 8 in the correct order and that none of these pages is blank.

YOU MUST HAND THIS BOOKLET TO THE SUPERVISOR AT THE END OF THE EXAMINATION.

ASSESSOR’S USE ONLY Achievement Criteria

Achievement Achievement with Merit Achievement with Excellence
Identify or describe aspects 
of phenomena, concepts or 
principles.

Give descriptions or explanations 
in terms of phenomena, 
concepts, principles and / or 
relationships.

Give concise explanations that 
show clear understanding in 
terms of phenomena, concepts, 
principles and / or relationships.

Solve straightforward problems. Solve problems. Solve complex problems.

Overall level of performance  



You are advised to spend 40 minutes answering the questions in this booklet. 

All formulae are provided on the separate Resource Sheet L2-PHYSR.

QUESTION ONE:  REFRACTION AND LENSES

Laura is experimenting with a glass lens that she has taken out of an old camera. The diagram below 
shows two light rays hitting the lens.

(a) Describe the lens. (Choose TWO words from concave / convex / converging / diverging).

(b) Using a ruler, complete the TWO rays to show how they pass through the lens. Draw normals 
where necessary. Label the focal point F.

(c) Explain what would happen to the focal length if the lens had the same shape, but the glass 
had a higher refractive index.
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Laura shines another ray of light into the lens, as shown in the diagram below.

65°

50°

glassair air

(d) Calculate the angle of refraction at the first interface.

(e) Use the information in the diagram to calculate the critical angle for light incident from 
within the glass at the glass / air boundary. (The refractive index of air is 1.0.)
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QUESTION TWO:  THE MAGNIFYING GLASS

Laura now uses the lens as a “magnifying glass” to view a magnified image of a seed.

(a) On the diagram below use a ruler to draw a ray diagram to show how she can see a magnified 
image on the same side of the lens as the seed (object). 

 Use a vertical arrow to represent the seed.

F F

(b) Use THREE words to describe the image.

(c) Explain why the lens has TWO focal points, but a curved mirror has ONE.
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The magnification of the image is 3.0.

The image is 6.0 cm from the lens.

The object is 4.0 cm high.

(d) Calculate the height of the image.

(e) Calculate the focal length of the lens.

(f) Laura knows that her eye contains the same-shaped lens. The refractive index of this lens is 
1.41 and the refractive index of the fluid around it is 1.34. Light travels through the lens at a 
speed of 2.1 × 108 m s–1. 

 Calculate the speed of light in the fluid. 

 Write your answer to the correct number of significant figures.
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QUESTION THREE:  WAVES AND INTERFERENCE

Abi, Ben and Charlotte are using two way radios on a tramping trip. The radios transmit waves with 
a frequency of 4.80 × 105 kHz. (Assume that the speed of light in air is 3.0 × 108 m s–1.)

(a) Calculate the wavelength of the radio waves. 

(b) The radio waves are created by electrons oscillating in the aerial. 

 Find the distance travelled by the radio wave during the time an electron completes one 
oscillation.

 Show your calculation OR your reasoning.

(c) Abi and Ben are 21 m apart. Both their radios are sending out waves that overlap as shown in 
the diagram below. The darker circles represent the crests of the radio waves. Charlotte walks 
in a line from X to Y, and then from Y to Z.

 Describe and explain how the strength of the radio waves her radio receives varies as she 
walks.

X to Y: 
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Y to Z:

(d) Abi is standing on the opposite side of a wall to Ben. There is a gap in the wall, as shown 
in the diagram below. Abi’s radio can receive a signal from Ben’s radio, even though she 
cannot see him, and even though radio waves are unable to penetrate the wall.  

Ben

Abi

 Explain this observation using correct physics terms.

 You may use a diagram as part of your explanation.
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Extra space if required.
Write the question number(s) if applicable.


