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Structured
1. Figure A shows words seen through a lens. Figure B shows the same words without the lens.

Figure A

Figure B

(a) State two properties of the image formed by the lens.

[2]

Any two: Magnified / Upright / Virtual
(b) The image in Figure A is formed by the setup in Figure C.
Figure C is drawn full scale. The focal length of the converging lens is 4.0 cm.

F

Figure C

(i) On Figure C, draw two rays from the top of the object to locate the top of the
image.
Draw in the whole of the image.
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(ii) * Explain how your diagram shows that the image is virtual.

[1]

Light rays from the object do not converge at the image {1}.
Thus, the image can not be captured on a screen.
The following answers are not accepted as they are just "state":
Image upright / on same side as object.
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(iii) * The object is moved closer to the lens. State two changes that this causes to the
image.
I1
I2

F

O1 O2

1. The image is nearer the lens.
2. The image becomes smaller.

Turn page for more

F

[1]
[1]

(N12/II/6+)

8

P a g e |3

Light – Practice 4 [18 v 1.0] (ANS)

2. (a) The figure below shows parallel rays of light incident on a thin diverging lens. The points
labelled F show the principal focus on each side of the lens.

(i) Complete the figure above to show the rays of light after they pass through the lens.
[2]
OL Report
Many candidates treated the lens as a converging lens and scored no marks in this part. Of those who showed the rays
diverging on the right hand side, some made it clear that the rays appeared to originate at the left hand principal focus
whilst others had not taken this into account.

(ii) * Explain why the rays of light change direction as they enter the lens.

[2]

Light slows down on entering the lens {1}.
The side of a ray that strikes the lens first slows down first. The difference in speed
between the two sides of a ray causes the ray to bend towards the side that strikes
the lens first {1}.
OL Report
Few candidates scored both marks available here. Some candidates did not restrict the answer to the change of direction
on entering the lens and went on to discuss the emergence of the rays from the lens; this was not asked for. Very few
candidates explained why a reduction in wave speed produced a change in direction.

(b) A converging lens may produce a virtual image of an object.
(i) State where the object is placed, relative to the lens, for a virtual image to be
formed.
[1]
The object must be placed between the lens and the focal point of the lens.
OL Report
Many candidates simply stated a possible correct location or range of locations and scored the mark. A common
confusion was highlighted by the answer between f and 2f.

(ii) State one main difference of this image, compared to the image formed by a
diverging lens.
[1]
This image is magnified while the image formed by a diverging lens is
dimished.
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3. The figure shows an object and its image as viewed from a converging lens.
Complete it by adding the lens and marking its principle foci, F and F’.

F’

[2]

F

Image Upright
⇒ Image is behind object
⇒ Virtual image
⇒ light rays that emerge from lens seem to come straight from the image (A)
The light ray from the object that goes through the optical centre will go straight through
(B)
(A) and (B) ⇒ the light ray from the object that go straight through the optical centre also
seems to come straight from the image
⇒ the image, object & optical centre all lies on the same straight line.
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4. Tom and Jerry got lost in the arctic Circle and they did
not have any lighters or matches. Jerry was shortsighted and the glasses that he wore had concave
lenses. He tried to light a fire with dry paper which
was placed at the focus as shown in the figure.
(a) The paper did not burn. Explain why. [1]

sunlight

focal
length

Jerry’s
glasses
paper

The sunlight diverges after passing through the lens,
causing it to fall on a wide area of the paper {1}.
Thus, the heating effect is spread out and the paper is not hot enough to burn.
(b) Tom suggested another method. He cut a piece of rectangular ice block from the icy
ground and polished it into a special shape. Sunlight was converged into a small spot
which was hot enough to set fire to the paper.
(i) In what shape should the ice block be polished?

[1]

Convex.
(ii) To increase the temperature of the hot spot, suggest a criteria for choosing the ice
block (assume the ice are all clear and transparent).
Explain briefly.
[2]
Choose a large block of ice {1}.
This can be cut to form a larger lens to capture more sunlight {1}.
When more sunlight is focused to a small spot, the temperature of the
spot will be higher.
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