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Answer ALL the questions.
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Write your answer to each question in the space
provided. Additional paper may be used if necessary
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centre number and question number(s).
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The number of marks is given in brackets [ ] at the
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TWENTY FIRST CENTURY SCIENCE EQUATIONS
USEFUL RELATIONSHIPS

EXPLAINING MOTION

distance travelled
time taken

speed =

momentum = mass x velocity

change of i L
momentum = resultant force x time for which it acts
work done _ force x distance moved in the

by a force direction of the force

change in energy = work done

change in GPE

weight x vertical height difference

Kinetic energy=% X Mmass x [velocity]2



ELECTRIC CIRCUITS

voltage

resistance =
current

voltage across number of turns
primary coil  in primary coil

voltage across =~ number of turns

secondary coil in secondary coil

energy transferred = power x time

power

potential difference x current

energy usefully transferred

- x 100%
total energy supplied

efficiency =

THE WAVE MODEL OF RADIATION

wave speed = frequency x wavelength

FURTHER PHYSICS, OBSERVING THE UNIVERSE

1
focal length

lens power =

focal length of objective lens

magnification = :
focal length of eyepiece lens

speed of recession = Hubble constant x distance



Answer ALL the questions.

1

This question is based on the article ‘SCIENTISTS
REVIEW EVIDENCE FOR THE EXTINCTION OF THE
DINOSAURS’.

(a) (i) The article was published in the scientific
journal Science.

Articles in this journal are peer reviewed.
What is meant by peer reviewed?

/ One mark is for a clear and well-ordered
answer.

[3]

(i) This article is a summary review that is quite
common in scientific journals.

It is not reporting NEW experimental data.

Suggest the purpose of this summary review
article and explain why it is important.

[2]




(b) What is an asteroid and where are they found?

[2]

(c) Explain how an asteroid impact could have
resulted in the extinction of the dinosaurs.

[3]

(d) Use data from the graph in the article to answer
the following question.

What is the probability of a 3 km asteroid impact
happening in the next 100 years?

probability = [3]

[Total: 13]



2 Edwin Hubble did much of his research using a large
telescope at Mount Wilson in America.

(a) The large telescope is a reflecting telescope with a
curved mirror.

(i) Draw a diagram to show how a mirror can
bring light to a focus.

[2]

(ii) Explain why astronomical telescopes need to
be so large.

[2]



(b) The large telescope has a much smaller telescope
attached to its side.

This sighting telescope does not magnify as
much, but can see more of the sky.

It is used to point the large telescope in the right
direction.

The sighting telescope uses glass lenses.

(i) Which of the following statements about the
sighting telescope are correct?

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

Each lens has a different power.

The objective lens is more powerful
than the eyepiece lens.

The most powerful lens has the
longest focal length.

There must be a minimum of
3 lenses.

The eyepiece lens has the most
curved surface.

[2]



(ii) Complete the diagram to show how the
objective lens will bring the light from a star to
a focus.

Label the point where the image of the star is
formed.

—

(iii) Modern day large telescopes rarely have
sighting telescopes.

[3]

Suggest reasons why.

[2]

[Total: 11]
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3 (a) The Sun, the Moon and the stars follow a similar

pattern of apparent movement across the sky in a
day.

(1) Sketch a diagram to show this movement
across the sky.

east - west
horizon
[2]
(ii) The apparent speed at which the Sun, the
Moon and the stars move across the sky is
different for all three.
Put the three in order of apparent speed.
slowest fastest

[1]
12



(b) Some planets show retrograde motion, for
example Mars.

This is an apparent change in direction of the
motion of the planet against the background stars.

Explain how this apparent motion comes about.

You may use a diagram to help your explanation.

[3]

13



(c) The Moon orbits the Earth once every 28 days.

A student sketches a picture of the Moon when it
has just risen above the horizon.

(1) How would the Moon look about 12 hours later,
just before it sets below the horizon?

Put a around the correct view of the
Moon.

® @® O O O

[1]

(ii) Draw how the Moon would look 14 days later.

[2]

14



(iii) A solar eclipse occurs when the Moon comes
between the Sun and the Earth and casts a
shadow on the Earth. The Moon orbits around
the Earth once every 28 days.

Why do we not see a solar eclipse every
28 days?

You may use a diagram to help your
explanation.

[2]
[Total: 11]

15



4 The Hipparcos space satellite was a scientific mission
of the European Space Agency.

Hipparcos is short for “High Precision PARallax
COllecting Satellite”.

The telescope on the Hipparcos satellite measured
the position and distance of stars very accurately.

(a) The Hipparcos satellite made much more accurate
measurements of the parallax than it would if its
telescope had been on Earth.

Suggest reasons why.

[2]

(b) The mission was organised by the European
Space Agency.

Why was it NOT organised by a single European
country?

[2]

16



(c) (i) The Hipparcos satellite used the parallax

(ii)

method to measure the distance to stars.

To do this it had to measure the position of the
stars very accurately.

Explain how the position of a star is used to
measure the parallax angle.

[2]

Hipparcos measured the parallax angle to a
white dwarf, Stein 2051B, as 0.181 seconds of
arc.

Calculate the distance to the white dwarf star.

distance = parsecs [2]

17



(d) The distance to any nearby star can also be found
using its apparent brightness.

Which additional information would allow the
distance to the star to be found?

Put ticks (v') in the boxes next to the TWO correct
answers.

the speed of the star

the temperature of the star

the Hubble constant

the period of variation of
brightness

the size of the star

[2]
[Total: 10]
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5 (a) The Sun shines very brightly.
Energy in the Sun is produced in the core.
Give a brief description of how the energy travels
from the core through each region of the Sun and
then into space.

Your answer should include

e the different regions of the Sun
* how the energy is transferred in each region.

[4]

19



(b) Here are some events that can happen in the core
of a star.

Hydrogen in the core is used up.
Helium fusion happens in the core.

Helium fusion stops in the core.

o O W >

Fusion of larger nuclei than helium
happens in the core.

E Fusion stops when the core is nearly all
iron.

Which core events from A, B, C, D, and E are
linked to each of the following?

Each letter may be used once, more than once or
not at all.

(1) formation of a red giant event

and [1]

(ii) formation of a white dwarf event

[1]

(iii) starting a supernova event

[1]

(iv) produces carbon, nitrogen and oxygen event

[1]

20



(c) In which of the following types of star is there no
fusion?

Put ticks (v') in the boxes next to the TWO correct
answers.

red giant

neutron star

white dwarf

supergiant

red supergiants

[2]
[Total: 10]

END OF QUESTION PAPER
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