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WAVES: LENSES QUESTIONS 
 
THE LIGHTHOUSE (2021;2) 
 
Fred sees a lighthouse by the harbour and tries to work out how it creates 
the beam of light. He discovers that rays from a point source of light pass 
through a lens and emerge as a parallel beam. 
 
(a) Identify the type of lens and state where the lamp must be 

positioned in order to get a parallel beam out. 
 

(b) The ray diagram can be simplified to show just two rays 
of light.  Complete the ray diagram above accurately to 
show how the light travels as it enters and exits the lens. 
 

 
 
 
 
 
(d) Fred places an object 7.0 cm in front of a convex lens with focal length 5.0 cm.  

 
(i) Calculate the distance of the image from the lens. 
(ii) Calculate the magnification. 

 
Use appropriate words selected from real, virtual, diminished, enlarged, upright, inverted to describe the 
properties of the image formed. 
 
AT THE SWIMMING POOL (2020;1) 
 

(d) The children’s play pool has a small partition with a large convex lens built 
into it to create patterns in the water.  Mia is 1.70 m tall and stands 2.00 m 
away from the lens, which has a focal length of 0.50 m. 

 
(i) Calculate the distance of her image from the lens. 
(ii) Calculate the height of her image. 
(iii) Describe the nature, size, and orientation of her image. 

 
 
SATELLITE DISHES (2019;1) 
 
(d) The students place a Lego toy in front of the lens, as 

shown.  Complete the ray diagram to show the 
image produced and describe the nature of the 
image formed. 

 
 
 
 
THE ENLARGED EYE (2018;1) 
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Sophie and her friend John were investigating magnifying glasses (convex lenses). 
Sophie laughed at the size that John’s eye appeared when he placed the lens over 
his eye.  
(a) Complete the following ray diagram to show how John’s eye (the object) 

appears enlarged, as in the photo.  Clearly indicate its size and position. 

 
(b) The lens has a focal length of 12 cm. John holds the lens 5 cm from his eye.  Calculate the distance 

the image is from the lens and state the nature of the image produced. 
 
(c) If the eye (object) has a height of 2.0 cm, calculate the magnification AND the height of the image of 

the eye. 

 

Refraction and lenses (2017;2) 

 
Sarah found two pairs of old reading glasses in her grandmother’s drawer. One pair was quite heavy, made 
up of glass lenses and the other pair was quite light, made up of plastic lenses. Sarah has learned from her 
physics class that glass and plastic have different refractive indexes.  To investigate further, she places a 
transparent glass and a transparent plastic rectangular block together and shines a green laser beam, as 
shown below. 
 
The diagram shows a simplified version of the glass 
lens used in reading glasses. 
 
(c)  

(i) Draw a ray diagram to find the 
positions of both focal points.  Label a 
focal point on the diagram. 

(ii) State the focal length for the above 
lens (1 square = 0.5 cm). 

 
(d) The above diagram shows an inverted, diminished image.  By modifying the properties of the lens 

and/or its position, it is possible to create an image that is enlarged and upright.  Explain THREE 
different changes that could allow this to happen. 
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Light (2016;1) 
 

Tim used a convex lens to create an image of the 
small plant. The convex lens has a focal length of 
40.0 cm. 

(b) Draw TWO appropriate rays on the diagram 
to show where the image of the plant would 
be formed.  Draw the image in the correct 
position. 

 

 

 

(c) The images produced by the convex mirror and the convex lens are quite different. The convex 
mirror produces a virtual image, and the convex lens produces a real image. 
• Explain the difference between a real and a virtual image. 
• Explain how Tim could detect the difference between the two images. 

 

(d) Tim places a small 10.0 cm tall plant a distance of 60.0 cm from the convex lens (with a focal length 
of 40.0 cm).  Calculate: 
• the distance between the image and the lens 
• the height of the image.  

 

Lenses and refraction (2015;2) 
 
(a) Tom uses a convex lens as a magnifying glass. He puts a petal of a flower 2.0 cm in 

front of the lens to study it. The lens has a focal length of 5.0 cm.  Calculate the 
distance of the image from the lens. 

 
 
The camera (2014;1) 
 
Moana is on holiday at the beach and has a disposable underwater camera. 
The camera is like a box with a lens at the front and a film at the back, as 
shown in the diagram. 
 
 
 
(a) Complete the diagram showing what happens to the two 

light rays. 
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The diagram below shows the image formed on the film when Moana takes a picture. 
 
(b) Draw two rays to locate the position 

of the object. State the nature of the 
image (real OR virtual). 

 
 
 
 
(c) Moana takes another picture. The image is 1.5 cm high and 5.5 cm from the lens. The focal length 

of the lens is 5.0 cm. Calculate the height of the object that she is taking a picture of. 
 
(d) Explain why Moana cannot 

take a picture of any object 
closer than 5.0 cm. Use the 
diagram to explain your 
answer. 

 
 
 
Frankie goes to the optician (2013;2) 
 
The diagram is a simplified anatomy of the eye. Light 
enters through the transparent cornea and passes 
through the pupil to enter the lens. The position of the 
lens is fixed. However, the shape, and hence the focal 
length, of the lens can change in order for us to be able 
to see objects that are far away (distant), as well as 
objects that are near (close). The lens focuses the light 
onto the retina, where an image of the object is 
formed.  Frankie goes to the optician for an eye examination. The optician shines a ray of light into his 
cornea (at the front of his eye), as shown. 
 
(b) The diagram shows Frankie’s eye looking at a distant 

object. 
 
 
 
 
Explain what must happen to the shape of the lens in Frankie’s 
eye, in terms of focal length and curvature, if he looks at a nearby object. 
 
(c) The lens in the eye is surrounded by liquid. 
 

Explain what would happen to the focal length of the lens if it was surrounded by air. Assume the 
lens is the same shape. 

nair = 1.0 
nliquid = 1.3 
nlens = 1.4 
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Curved mirrors and lenses (2012;1) 
 
(d) Jack is given two convex lenses. The lenses are identical in shape, but have different refractive 

indices. Jack places the two lenses the same distance from a candle and sees a virtual image of the 
candle in each lens.  

Explain why the images formed by the two lenses are different in size.  

Draw diagrams to help your explanation. The arrow represents the candle.  

 
 

 
Lens with lower refractive index  
 
 
 
 
 
Lens with higher refractive index 
 
 
 
 
 
 
Refraction and lenses (2011;1) 
 
Laura is experimenting with a glass lens that she has taken out of 
an old camera. The diagram 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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The magnifying glass (2011;2) 
 
Laura now uses the lens as a “magnifying glass” to view a magnified image of a seed. 
 
(a) On the diagram 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. 

 
 
(b) Use THREE words to describe the image. 
(c) Explain why the lens has TWO focal points, but a curved mirror has ONE. 
 

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. 
 
 
Curved mirrors and lenses (2010;2) 
 
Ashley places a pin in front of a concave lens. The focal length of the lens is 15 cm. The pin is 20 cm from 
the lens.  Calculate the distance from the image of the pin to the lens. 
 
 
Lenses (2009;1) 
 
 
Bianca is trying out her new digital camera. She knows that 
the camera is basically a box with a lens at the front and a 
sensor at the back. The camera lens has a focal length of 100 
mm. She takes a picture of an insect which is 12 mm from 
head to tail. The image of the insect is formed at the back of 
the camera and is shown in the diagram. 
 
(a) On the diagram, draw two rays to locate the position of the insect. Show the insect on your diagram. 
(b) The magnification is 0.33. Calculate the size of the insect's image. 
(c) Explain what change must be made to the distance from the sensor to the lens if the lens was made 

with glass with a higher refractive index.  
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Lenses (2008;4) 
 
Rufus was looking at the image of newsprint using a concave lens, and a convex lens, by holding the lenses 
close to the page of the newspaper. The illustration below shows what Rufus saw. 
 

 
 

(a) Name the type of lens that produces a diminished (smaller) image. 
(b) The actual height of a letter on the newspaper is 3.0 mm. The image produced is 1.0 mm high when 

the lens in part (a) is held 3.0 cm from the print on the newspaper. Calculate the focal length of the 
lens. 

 
 
The optician (2007;1) 
 
Pita is visiting the medical centre to get a new pair of glasses. He finds out that lenses can be made of 
either plastic or glass.  Plastic has a refractive index of 1.60. Glass has a refractive index of 1.50. 
 
(a) The lenses in Pita's glasses are convex. Two parallel rays 

are shone into a convex lens as shown in the diagram 
below. Complete the paths of the rays to show how they 
continue through the plastic and into the air (Show 
refraction at both boundaries). 

 
 
(b) A second lens has an identical shape but is made from the glass with a refractive index of 1.50. Use 

the diagram above to explain how the focal lengths of the two lenses compare. 
(c) Pita looks at a vase through a concave lens. On the diagram, draw appropriate rays to show how the 

image of the vase is formed. 
 
(d) Describe the nature of the image of the vase. 
(e) Use the diagram above to calculate the magnification. 
(f) The vase is now placed 1.0 m from the lens. The vase is 35 

cm high. The focal length of the lens is 30 cm. Calculate 
the height of the image. 
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Light (2006;2) 
 
Sally uses a convex lens to project the image of a candle flame onto a screen. 
 
(a) Draw TWO appropriate rays on the 

diagram to show where the clear 
image of the candle flame would be 
formed. Draw the image in the 
correct position. 

 
 

 
(b) The candle flame is 2.0 cm high and 13.0 cm away from the lens. The focal length of the lens is 6.0 

cm. Calculate the height of the candle flame's image. 
 
 
Mirrors and lenses (2004;1) 
 
Mere can use a convex lens to produce a magnified image of an object on a screen. A possible set-up is 
shown in the following diagram, which is not drawn to scale. 
 

 
The convex lens has a focal length of 4.0 cm. A sharp magnified image is formed on the screen when the 
distance between the object and the screen is 25 cm. Calculate the distance between the screen and the 
lens. 


	Lenses and refraction (2015;2)

