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07.1 Figure 7.1 shows 3 parallel rays of light incident on a convex lens.
Draw in the paths of the three rays after they pass through the lens.
Mark with the letter F the position of the principal focus of the lens.

Figure 7.1

[4 marks]

07.2 Define the term focal length.

[1 mark]

07.3 A convex lens is set up to produce an image of an illuminated object on a screen.
Figure 7.2 shows an incomplete ray diagram of the set-up.
O represents the object.

Figure 7.2

Complete the ray diagram to show the formation of the image on the right hand
side of the lens.

Draw two rays from the object to do this.
Mark the image I.

[3 marks]

Question 7 continues on the next page
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07.4 A student uses the apparatus in Figure 7.3 to produce an image of a cross-wire on a screen.
The position of the screen is adjusted to produce a clear, focused image.
Figure 7.3

cross-wire in
hole acts as the object

screen with
hole
lamp \ lens

-
<

screen

fixed distance

Figure 7.4 shows the appearance of the image on the screen.

Figure 7.4

Describe how the student could measure the magnification produced by the lens.

Include any additional apparatus that the student may need.

[4 marks]
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07.5 The student wants to find out if the focal length of a convex lens affects its magnification.

07.6

07.7

The student uses the apparatus shown in Figure 7.3 with three convex lenses in turn.

Each lens has a different focal length.

During the experiment, she keeps the distance from the object to the lens fixed.

Table 7.1 shows her results.

Table 7.1
Foc_al length Objt_ect height Ima_ge height | Magnification
in mm in mm in mm
100 20 20 1.0
120 20 30 1.5
150 20 60

Write the missing magnification value in the table.

Use the equation for magnification from the Physics Equation Sheet.

Give one conclusion that can be made from the data in Table 7.1

[1 mark]

The student wants to learn more about the way that focal length affects

the magnification.

Suggest improvements to the experiment and the analysis of the data that

could achieve this.

[1 mark]

[3 marks]

Turn over >
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08 Figure 8.1 is a plan view of a door.
Pulling the door handle causes the door to open by rotating about its hinges.

Figure 8.1

wall
view from above

door

A door handle
hinge :

+ pull on door

08.1 Explain why it is easier to open the door by pulling at position A rather than
pulling at position B.

[2 marks]
08.2 Write down the equation which links moment, force and distance.
[1 mark]
08.3 The door handle is 75 cm from the hinge.
A person pulls with a force of 2.0 N on the door handle.
Calculate the size of the clockwise moment exerted on the door.
Give your answer in N m.
[3 marks]

Moment = Nm
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08.4 Figure 8.2 shows a stationary wheelbarrow.
A gardener is applying an upward force to the handle of the wheelbarrow.

This holds the back legs of the wheelbarrow just off the ground.

Figure 8.2
gardener
lifts
here T 4 A
handle

wheel axle

back legs acts as a pivot
Y
< > < >
1.30 m 0.40 m

The front wheel of the wheelbarrow acts as a pivot.
Complete the following sentence.

Choose from a clockwise moment or an anticlockwise moment.

The total weight of the wheelbarrow and its load creates

[1 mark]
08.5 The total weight of the wheelbarrow and its load is 200 N
Calculate the size of the moment due to the total weight.
Take the front wheel as the pivot.
Moment = N m [2 marks]
08.6 Give the direction of the moment produced by the force exerted by the gardener.
[1 mark]

Question 8 continues on the next page
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08.7 Give the size of the moment produced by the gardener to keep the wheelbarrow
balanced.

Take the front wheel as the pivot.

Moment = Nm [1mark]

08.8 Calculate the upward force that the gardener must exert to keep the wheelbarrow
balanced with its back legs just off the ground.

Give your answer to 2 significant figures.

Force = N [3 marks]
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09.1 A student is asked to use the apparatus in Figure 9.1 to obtain a series of measurements
of the extension of a spring.

She has a range of standard weights to attach to the spring.

Figure 9.1

; spring
stand — i
é weight
=3
heavy T - pointer attached
weight\% H to spring
-_\ 41— metre rule
A\ =
[ A [ 3
bench :

Write a set of instructions that the student could follow to obtain the measurements
as accurately as possible.

[6 marks]

Question 9 continues on the next page
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09.2 The student repeats the experiment for two more springs.
Data for the three springs, A, B and C, are displayed on the graph in Figure 9.2

Figure 9.2
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Which one of the springs has been stretched beyond its limit of proportionality?

Tick one box.

A

B

C [1 mark]

09.3 Which is the stiffest spring?

Tick one box.

A

B

C [1 mark]
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09.4 Which of the springs is the easiest to stretch?

Tick one box.

A

B

C

[1 mark]

09.5 Which one of the springs requires a force of 4.0 N to extend it by 0.20 m?

A

B

C [1 mark]

END OF QUESTIONS
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Physics Equation Sheet

Equation . .
Number Word Equation Symbol Equation
1 (final velocity)? — (initial velocity)? = 2 x acceleration x distance VvV -u’=2as
2 elastic potential energy = 0.5 x spring constant x (extension)? p 1 re?
=— ke
¢ 2
3 change in thermal energy = mass x specific heat capacity x AE =m c A®
temperature change
4 |period=— 1
frequency
> magnification = |m§ge he!ght
object height
6 thermal energy for a change of state = mass
e E=mlL
x specific latent heat
7 potential difference across primary coil x current in primary
coil = potential difference across secondary coil x current in VI =Vl
secondary coil
8 For gases: pressure x volume = constant pV = constant
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