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Answer all the questions.

A remote farmhouse uses a wind turbine to generate electrical energy.

wind
turbine

The wind turbine generates electrical energy which is stored in batteries.
The batteries provide electrical power for the appliances in the farmhouse.

(a) Wind power is a renewable energy source.

(i) What does renewable mean?

............................................................................................................................ [1]
(ii) Name another renewabie energy source.

............................................................................................................................ i1
(iii) Name a non-renewable energy source.

............................................................................................................................ [1]

{b) Storing the energy in batteries is less efficient than using the energy directly from the
wind turbine.

Explain why.
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(¢) The farmer decides to heat up 10 kg of water for washing. o

The water temperature needs to be raised from 10°C to 50°C.
The specific heat capacity of water is 4200J/kg°C.

Calculate the energy required.

Use the equation below.

You must show how you work out your answer.

energy transfer = mass x specific heat capacity x temperature change

energy required = .......ccoeiiiininnnns J [3]
{d) Some energy is used to heat the farmhouse.
Describe and explain two ways that heat loss from the farmhouse can be reduced.

method 1

. [4]
[Total: 11]
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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]

(i) 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.

/\ \

pure note guitar

(i} State a similarity between the two traces.

-1

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

(One mark is for spelling, punctuation and gramrmar.)

[Total: 6]
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6
Alan’s car has an electronic system to improve safety.
It only allows the engine to start if the driver’s safety belt is fastened.

Here is a block diagram of this system.

key sensor [~ )
AND engine starter
motor
safety belt
sensor

The key sensor gives a HIGH output when the key is turned on.
The salety belt sensor gives a HIGH output when the safety belt is fastened.
The engine starter motor turns on when the input to it is HIGH.

{a) (i) Name an input device shown in this system.

(ii) Complete the truth table to show how the AND gate operates.

key safety belt | output from
sensor sensor AND gate
(LOW/HIGH)
Low Low | e
LOW HIGH |
HIGH LOW |
HIGH HIGH |

2]

{iii) What two things must Alan do to start the engine?
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Here is a block diagram of this part of the system.

key sensor [—— '*’j

safety belt | ﬂ
sensor

A@—

warning
buzzer

The warning buzzer turns on when the input to it is HIGH.

(i) Complete the truth table for this NOT gate.

safety belt
sensor

outﬁﬁt from
NOT gate
{(LOW/HIGH)

LOW

HIGH

{ii) Complete this sentence.

The warning buzzer sounds when

1

(¢) Here are some statements about safety belts in cars.

Put ticks (v) in the boxes next to the two correct statements.

Safety belts have more effect in the front seats of a car.

Safety belt material must stretch a little during a crash.

Safety belts are not needed for short journeys.

Without safety belts, the passengers would continue to move

forward when the brakes are suddenly applied.

12]
[Total: 9]
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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.

white light N

part of the
normal raindrop
N |

red light

The white light 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?
Put a (ring) around the correct answer.
deviation
reflection

refraction

(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.

(i) Explain why the paths of red and green light are different.

0l

1
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5 The table below shows how the energy supplied from nuclear power in the UK has
changed since 1970.

year en;argy supplied
in billions of kWh
1970 26
7 1980 3;
1990 7 65
o 2000 “85

(a) (i) On the grid below, plot a bar chart of this information.

One section has been done for you.
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[2]
(i) The total energy supplied from nuclear power increased from 1970 to 2000.

Suggest why this increase happened and why it was not a steady increase.





[image: image10.png]"
(b} Nuclear power stations generate electrical energy for the National Grid.
Describe the energy transfers that take place in a nuctear power station.
Start from the nuclear fuel and finish with the output of the generator.

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

[Total: 8]
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This question is about using lenses and telescopes.

(a)

(b)

Complete the diagram to show how a convex lens affects a parallel beam of light.

The focus of the lens is marked F.

%,,
[ N —

- I

F
_ |
%,

[2]

The speed of light in air is 300 million metres per second (300000000 m/s) and in

glass it is 200 million metres per second (200 000 000 m/s).
Calculate the refractive index of glass.

Use the equation below.

You must show how you work out your answer.

speed of light in air
refractive index = —mM8M8 ——
speed of light in glass

refractive index = .

.2
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(c) 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 Galileo using a telescope to observe the night sky at
that time.

Galileo observed four objects 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.

[Total: 8]
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7 Karenis playing on a beach by a lake.

{a) She throws stones into the lake and walches the ripple patterns.

She notices that when the ripples overlap, the water rises and falls more than normal.
(i) What name is given to this effect?
Puta around the correct answer.

dispersion
interference
refraction

resonance

4
(ii) Explain why this happens.

You may draw on the diagram if it helps your answer.
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(b) Karen notices that the sand is at a higher temperature than the water, aithough they
are both heated at the same rate by the Sun.

Suggest and explain why.

{Total: 5]
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