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Questions 1 to 16 must be answered by Foundation-tier candidates only.
Higher-tier candidates start at question 17.

The man in the Moon

1. Which of these shows the orbit of a moon?
e, —~—
’;’f \“\ A not to
/ scale
i
e star
‘
\
AN
.‘..“..“.."' oooooooooooooooooooooo
2. We can take photographs of a moon because
A it is a small star
B it reflects light
C it is electromagnetic
D it produces its own light
3.
radio | microwaves | infrared | visible light | ultraviolet | X-rays | gamma rays
Visible light is between
A ultraviolet and X-rays
B ultraviolet and gamma rays
C microwaves and infrared
D microwaves and ultraviolet
4. The force of gravity at our Moon’s surface is
A Zero
B smaller than on Earth
C equal to that on Earth
D larger than on Earth
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5. Our Moon seems to ‘disappear’ during an eclipse.
Some people say that this is because an old lady covers the Moon with her cloak.
She does this so that thieves cannot steal the shiny coins on the surface.

Which of these would help scientists to prove or disprove this idea?

A collect evidence from people who believe the lady sees the thieves
B shout to the lady that the thieves are coming
C send a probe to the Moon to search for coins
D look for fingerprints
Identification using eyes
6. Anne looks in the mirror at her eye.

Which part is used to help identify her?

7. People’s eyes are used as personal identification
A in hospitals
B at airports
C at school
D at home
8. The type of radiation which damages eyes and can cause skin cancer is
A X-ray
B microwave
C ultraviolet
D gamma

N29038A 3 Turn over



Seeing stars

Chei and Jas visit an observatory with their class.
The astronomers who work there show them some instruments they use to find out about many
different types of stars.

9. Many people observe the stars using
A a telescope
B a microscope
C an X-ray tube
D a synthesiser

10. First they look at Jupiter.
Jupiter is too cold to support life.
This is because Jupiter

A 1s too big

B has too much mass

C is too far from the Sun

D is closer to the Sun than Pluto
11. They see many stars like our Sun.

The colours are different, depending on the age of the star.
Which is the colour of the star in the stage between yellow and white?

A red

B black
C green
D blue

12. Then Chei and Jas see a galaxy.
Our galaxy is called

a nebula

the Solar System
the Universe

the Milky Way

SaOw >

13. Next they see a photograph of a red giant.
A red giant is produced

from a main sequence star
when a black dwarf expands
when a white dwarf explodes
as a nebula contracts

S aOw
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14. The scientists tell Chei and Jas about a star that gives out both radio waves and X-rays.
Which of these is correct for radio waves from the star?

A The radio waves are stationary
B The radio waves travel slower than the X-rays
C The radio waves travel at the same speed as the X-rays
D The radio waves travel faster than the X-rays
15. Workers need to be shielded from the X-rays in hospitals, but not from the

X-rays coming from stars.
Compared to the X-rays in hospitals, the X-rays of the same frequency from stars

A each carries less energy
B each has less ionising ability
C reach us in small amounts
D are produced in small amounts
16. Chei and Jas are told that stars will eventually cool so much that they no longer glow.

These cooled stars could still be detected by taking photographs using

A gamma rays
B X-rays

C ultraviolet
D infrared

N29038A 5 Turn over



Higher-tier candidates start at question 17 and answer questions 17 to 40.

Questions 17 to 24 must be answered by all candidates: Foundation-tier and Higher-tier.

The school orchestra

Many famous scientists are very good at music. Einstein played the violin. Sam also plays the violin.

17.

18.

N29038A

Sam’s violin produces sound which travels as

longitudinal waves
longitudinal particles
transverse waves
transverse particles

CaOw >

Her friend John knows that wavelength can be measured using a metre rule. He suggested that
he could also measure the frequency of a sound wave using a metre rule.
This is not a valid method of measuring frequency because

sounds have a short frequency so a metre rule is too long
frequency can only be measured in millimetres

metre rules can be used to measure both amplitude and wavelength
frequency and wavelength are different

CaO=Rp



19. John plays the keyboard.

This produces music using digital signals.
Which of these is an advantage of using digital signals in radio broadcasts?

digital signals travel quicker than analogue signals
digital signals can carry more information than analogue signals
analogue signals travel quicker than digital signals
analogue signals can carry more information than digital signals

TCAaw»

20. Digital technologies, such as CD and DVD players, have increased

the speed at which sound travels

the quality of the sound you can hear

the range of frequencies you can hear

the loudness of sound which can be produced

TCAaw>
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New Horizons

Space probe New Horizons was launched in 2006 to investigate Pluto. It will pass close to Jupiter
and is due to arrive near Pluto in 2015.

21.

22,

N29038A

On the way to Pluto, New Horizons will pass some comets.
Comets are in orbit around

A Jupiter

B the Earth
C Pluto

D the Sun

There is a chance that a comet might hit the spacecraft.
Compared with the chance of a comet hitting the Earth, the chance of it hitting the spacecraft
is

less because the spacecraft is smaller than the Earth

less because the spacecraft is travelling quicker than the Earth
greater because the spacecraft is travelling quicker than the Earth
greater because the spacecraft is smaller than the Earth

TCaw>



23. Assume the orbits of the Earth and Pluto are circular.

The table shows the distance between the two planets and the Sun.

lanet distance from Sun
P (millions of km)

Earth 150

Pluto 5913

What is the smallest distance between Pluto and the Earth in millions of km?

A 5913 + 150
B 5913 - 150
C 5913 x 150
D 5913 + 150

24.
force = mass x acceleration

Thrust from a rocket engine makes a spacecraft accelerate.
Which row of the table corresponds to the largest thrust?

mass of

acceleration of

spacecraft (kg) spacecraft (m/s?)

A 1000 0.1
B 1000 0.2
C 2000 0.1
D 2000 0.2

TOTAL FOR FOUNDATION-TIER PAPER: 24 MARKS

Foundation-tier candidates do not answer any more questions after question 24.

N29038A
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25.

26.

27.

N29038A

Questions 25 to 40 must be answered by Higher tier candidates only.
Foundation-tier candidates do not answer questions 25 to 40.

The gravitational field strength on Pluto could be

A 0.7 kg
B 0.7N
C 0.7 N/kg
D 0.7 kg/N

On its way towards Pluto, the probe heads for Jupiter.
A photograph shows two of Jupiter’s satellites, P and Q, lined up like this.

not to scale

P has an orbital period of 2 days and Q has an orbital period of 3 days.
How many days will it be before they are next lined up in the same position?

A 2
B 3
C 6
D 12

A rocket produces gases.
This provides thrust because

the gases produced are hot

the gases push against the Earth

the action of the gases is equal to the reaction on the rocket
the action of the gases is bigger than the reaction on the rocket

S aOw >

10



Use this information to answer questions 28 and 29.

The graph shows the relationship between mass and weight on planet X.

weight in N

1500

0 50
mass in kg

28. An object has a mass of 50 kg on planet X.
On Earth its mass would be

A 0.033 kg
B 30 kg
C 50 kg
D 1500 kg

29.
weight = mass x acceleration of free-fall

The acceleration of free-fall on planet X is

A 0.067 m/s?
B 30 m/s?
C 150 m/s?
D 75 000 m/s>

N29038A 11 Turn over



A brief history of time

Scientists believe that the Universe started with a ‘Big Bang’.

30. Which of these do scientists think is moving away from the origin of the Big Bang?
A galaxies
B the vacuum
C other universes
D ultrasound
31. Imran and Jas discuss how the Universe has developed.

Imran is right when he says that the Big Bang theory is supported by evidence from

A neutron stars
B nebulae
C ultrasound radiation
D microwave radiation
32. Jas reads in a book that light from a galaxy has a red shift.

This provides evidence that

white dwarfs expand into red giants

red giants shrink to red dwarfs

galaxies are moving away from each other
nebulae contract to form stars

CaOR

33. The future of the Universe depends on the amount of mass present in it.

If there is enough mass in the form of ‘dark matter’,
the Universe will contract.

Imran

If we can find more mass in the form of ‘dark matter’,
the Universe will continue to expand.

Jas

Which of these people is correct?

A Imran only

B Jas only

C both Imran and Jas
D neither

N29038A 12



Earthquakes and tsunamis

John went to the Canary Islands for a holiday. While he was there he visited several museums which
taught him a lot about earthquakes and the volcanoes which had created the islands.

14
wave speed .
in km/s 12
| Wave X
10
8 —
6 -
N centre of
4 ]
i Wave Y the earth
) /
— 6370
0 | | | | | | !

0 1000 2000 3000 4000 5000 6000
depth in km

The graph above shows the speed of two seismic waves, X and Y, at different depths below the
Earth’s surface.

34. One seismic wave has an average speed of about 10 km/s as it travels through the Earth. Using
data from the graph, a scientist estimated the time that this seismic wave would take to travel
down to the Earth’s core and back.

distance
time

speed =

His estimate should be

A 280 s
B 560 s
C 28 000 s
D 56 000 s
3s. What is the most likely reason for the lines on the graph not to be smooth?

variations in the density of rock
the speed changes with depth
errors in the measuring instruments
mistakes made by the scientists

CaOw >
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36.

37.

38.

N29038A

A wave like wave X has a frequency of 0.5 Hz.

speed = frequency x wavelength

What would be its wavelength at the Earth’s surface?

A 0.3 m
B 1.2 m
C 300 m
D 12 000 m

Which classification chart shows the parts of the Earth through which

transverse waves will travel?

travel travel
through

crust and

mantle

travel
through

travel travel

through through
crust and
mantle

Scientists find it difficult to predict earthquakes because

much of the Earth’s surface is covered in water

they do not know the Earth’s structure in detail

they have not been able to drill down far enough yet
new rocks are constantly being formed

CAO=Rp

14

travel
through
core and
mantle

travel
through
core and
mantle

longitudinal and

travel
through




39. The scientists at two seismic stations, R and S, can each measure how far away from them an
earthquake happened.
On a map, they draw a circle around the position of each station to show the distances.

Why can they not be certain about the position of the earthquake?

the circles meet at two points

the circles are of different radii

the scientists did not find the average radius
one circle passes through the other station

CAO=Rp
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40. The diagram shows some waves passing through the Earth from an earthquake at Q.

The waves reaching R at the Earth’s surface are

P (longitudinal) only
S (transverse) only
both P and S

neither P nor S

SR

TOTAL FOR HIGHER-TIER PAPER: 24 MARKS

END
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