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Answer all the questions.

1 Jake has a new guitar.

(a) When Jake plays the guitar, the strings vibrate.

Diagrams A, B and C show three ways that a string can vibrate.

(i) Write a letter N on one of the diagrams to show the position of a node. [1]

(ii) Which diagram, A, B or C, shows the vibration with the highest frequency?
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(b) Jake investigates the sound his guitar makes and compares it with a pure note.

Here are the traces.

¥

N

pure note guitar

(i} State a similarity between the two traces.

(i) The note from the guitar sounds different from the pure note.
Explain why.

(One mark is for spelling, punctuation and grammar.)
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The graph shows how the displacement of the midpoint of the guitar string varies with
time.
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(i) Use the graph to find the amplitude of the vibration.
Give the unit.

amplitude = ... unit
(i) Use the graph to calculate the frequency of the sound.

You must show how you work out your answer and give the unit.

frequency = ...ocoeeeeiinns unit

[Total: 11]
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2 This question is about how the colours are formed in a rainbow.
The diagram shows the path of a ray of white light hitting the surface of a raindrop.

hite light
white light

N part of the
norma\l raindrop
\

/
red light

The white fight splits into colours as it enters the raindrop.
The path of the red light in the raindrop is shown.
(a) What effect causes the light to change direction as it enters the drop?
Puta @@ around the correct answer.
deviation
reflection

refraction
1
(b) In the raindrop, the green light takes a different path from the red light.
(i) Draw on the diagram the path of the green light in the raindrop. [1]
(i) Explain why the paths of red and green light are different.

[Total: 3]
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The heater comes ON if it is cold and the dog is in the kennel, or if the owner turns a

master switch ON,

The control system uses a heat sensor to detect whether the kennel is HOT or COLD.

As the dog enters the kennel a pressure switch on the floor is turned ON.

{a) Complete the table to show how the system should operate.

master switch

heat sensor | pressure switch heater
(OFF/ON) | (HOT/COLD) | (OFF/ON) (OFF/ON)
OFF COLD OFF |
OFF COLD ON o
OFF HOT OFF .
OFF a HOT ON |
“oN coLD OFF |
ON ) COLD 7 6N ...............
ON HOT ) OFF
on HOT oN | ]

12
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(b) The heat sensor gives a HIGH output (logic state 1) when it is HOT.
The pressure switch gives a HIGH output (logic state 1) when it is ON.
The master switch gives a HIGH output (logic state 1) when it is ON.
The heater is ON when its input is HIGH (logic state 1).

Complete the diagram below to show the logic gates which should be used and how
they should be connected.

Use clearly labelled rectangles to represent the logic gates.

heat sensor ——

pressure —_— —- heater
switch

master switch

(3]
[Total: 5]
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4  The table below shows how the energy supplied from nuclear power in the UK has
changed since 1980.

year i energy supplied
in billions of kWh
1980 37
1965 61
1990 ) 65
1995 ) 89
| 2000 88 |

{a) (i) Onthe grid below, plot a bar chart of this information.

energy supplied
in billions of kWh

year
[3]
(ii) The total energy supplied from nuclear power increased from 1980 to 2000.

Suggest why this increase happened and why it was not a steady increase.
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(b) Nuclear power stations generate electrical energy for the National Grid.
Describe the energy transfers that take place in a nuclear power station.
Start from the nuclear fuel and finish with the output of the generator.

/ (One mark is for using correct scientific words.)

[Total: 9]
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This question is about using lenses and telescopes.

(a) (i) On the diagram below, continue the paths of rays A and B to locate the position of

the image produced by the lens.

The focus of the lens has been marked F.

A

B:

object -

{ii) The height of the object is 15 mm.
Find the height of the image.

height of image =
(iii) The refractive index of the lens glass is 1.5.
The speed of light in air is 3 x 108m/s.
Calculate the speed of light in the glass.
Use the equation below.
You must show how you work out your answer.
speed of light in air

refractive index = —078 M —
speed of light in glass

speed of light in glass =

13]
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(b) In the early seventeenth century, many people believed that the Earth was at the
centre of the Universe, with the Sun, Moon and planets orbiting it.

The picture shows the scientist Gafileo using a telescope to observe the night sky at
that time.

Galileo observed four abjects near the planet Jupiter.

His idea was that these were four moons orbiting Jupiter.
(i) People found it difficult to accept Galileo’s idea.

Suggest two reasons why.

(iii) Describe one way that new scientific discoveries are shared.

[Total: 10}




[image: image12.png]Some children are playing on a beach.

(a) The sand is at a higher temperature than the sea, although they are both heated at the
same rate by the Sun.

Suggest and explain why.
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(b) Harry is standing on the sea wall.
He kicks a ball to Karen who is standing on the beach.
The ball leaves his foot horizontally at 9 m/s.

Harry s,
{ not to scale
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sea wall N .
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~
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N
beach
You may find the following equations useful.
v=u+at vi=u? +2as s = ut + 1/, at?

(i) The ball takes 0.8 seconds to reach Karen.
The acceleration due to gravity, g = 10 m/s2.
Calculate the height of the wall.

You must show how you work out your answer, including any equation used.

heightof wall = .........ccooviviviiiiiin, m [2]
(ii) Calculate how far Karen is standing from the sea wall.

You must show how you work out your answer, including any equation used.

distance from wall = .........cc.coocveenne m [2]

(iii) What assumption have you made in your calculation in (ii)?

Total* 71
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James is designing a simple alarm.
He wants an LED to come on when a light beam is broken.

Here is part of his circuit.

+5V
.

N

(@) When the light beam is broken, the light level on the LDR falls.

(i) Explain how this affects the voltage across the variable resistor.

............................................................................................................................ f2]
(ii) Explain why the LED now lights up.
............................................................................................................................ 2]
(b) Explain why James uses a variable resistor.
.................................................................................................................................... 1]

[Total: 5]
END OF QUESTION PAPER

1982/4/504





