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Part I

UNIVERSE AS AN ART

Paper UA1









( 3 hours )

---------------------------------------------------------------------------------------------------------------------------------------

· Section A - Candidates should answer all multiple choice questions on the answer sheet provided.  Total 30 marks.  Suggested time: 45 minutes.
· Section B  - Candidates should write 3 essays from the list of titles given in Section B.  You must not choose more than one from each module subsection.  Use a separate answer book for each essay.  Total 30 marks per essay.  Suggested time: 45 minutes per essay.
SECTION A

A1. 
In terms of its evolution, the most important property of a star is its

a)
temperature,



b)
diameter,

c)
mass.

A2.
The heavy elements in your body were created

a)
in a supernova,


b)
when the Earth was formed,


c)
in the Big Bang.

A3.
The lowest temperature of outer space is (in degrees absolute)

a) 
3K




b)
30K


c)
zero.

A4.
The reason that Tycho Brahe is famous is that he

a)
made precise measurements of the motions of the planets,

b)
invented a new and better calendar,

c)
proved that the Earth goes round the Sun.
    

A5.
The constellations are

a)
clusters of related stars in space,
    

b)
stars which are closest to the Earth,



c)
random groupings of stars at different distances from the Earth.

A6.
The terrestrial planets have different 'surface' features from the Jovian planets because

a) 
they are older,



b)
they are closer to the Sun,


c)
they are rotating faster on their axes.

A7.
Moving objects look shorter


a)
along the direction of motion,


b)
transverse to the motion,


c)
in all directions.

A8.
Moving clocks run slower, so biological processes in a human body travelling on a train


a)
run unaffacted,


b)
run faster,


c)
run slower.

A9.
Light is a wave motion in


a)
electric and magnetic fields,


b)
space-time,


c)
the aether.

A10.
The perihelion (the point on the orbit closest to the Sun) of Mercury advances because


a)
of the influence of an unobserved planet,


b)
the whole galaxy is rotating,


c)
the Sun distorts space-time out to the orbit of Mercury.

A11.
When deflected by a large mass, a light beam is


a)
repelled by the mass,


b)
apparently attracted by the mass,


c)
split up into a spectrum.

A12.
Which one of the following statements is FALSE?


a)
Time is generally different for different observers.

b)
Time runs slightly quicker on the surface of the Earth than on the surface of the Moon.

c)
Time runs slightly slower in Lancaster than it does in a balloon flying over the city.

 A13.
Which one of the following ideas was proposed by the Danish physicist Niels Bohr?


a)
Light is composed of particles called photons.


b)
Electrons in atoms have only certain distinct amounts of orbital speed.


c)
Electrons spin on their own axis.

A14.
Who proposed that anti-matter be treated as matter travelling backwards in time?


a)
Richard Feynman


b)
Paul Dirac


c)
Carl Anderson

A15.
Which one of the following statements is FALSE?


a)
Neutrons are electrically neutral but they contain charged particles.


b)
Down quarks are more negatively charged than electrons.


c)
Up quarks have two thirds of the electrical charge of a proton.

A16.
Which one of the following statements is TRUE?


a)
Albert Einstein received his PhD by solving a puzzle reported by a botanist.


b)
J.J. Thomson discovered the nucleus.


c)
Ernst Mach made important contributions to atomic physics.

A17.
The so-called weak force is


a)
stronger than gravity but weaker than the electric force,


b)
weaker than the quark colour force but stronger than the electric force,


c)
the weakest force.

A18.
The Austrian physicist Erwin Schrödinger


a)
regretted inventing quantum wave theory,


b)
discovered the electron,

c)
showed that his theory was equivalent to Werner Heisenberg's quantum theory.

A19.
300,000 years after the Big Bang the Universe became transparent because


a)
all the matter particles suddenly disappeared,

b)
most photons were no longer energetic enough to interact with hydrogen atoms,


c)
the matter particles became widely separated.

A20.
The Universe will contract and finally end in a 'Big Crunch'


a)
inevitably,


b)
if the density exceeds a critical value,

c)
depending on how quickly heavy elements are synthesized in supernovae events.

A21.
Quasars are thought by most astronomers to be


a)
rather small and close to us in our galaxy,


b)
extremely energetic and very far away,


c)
optical illusions caused by galactic lensing.

A22.
We would expect to be successful at finding Black Holes


a)
near globular clusters,


b)
in remote regions of the Universe far from regions of matter,


c)
at the centre of massive galaxies.

A23.
Galaxies are distributed over space


a)
in spherical shells centred on our galaxy,


b)
uniformly,


c)  
in clusters with voids between.

A24.
Which one of the following statements is FALSE?

a)
DNA is a double helix protein molecule.

b)
Proteins are long chain molecules constructed from amino acids.

c)
Amino acids consist of up quarks, down quarks and electrons.

A25.
An alpha particle is


a)
two protons and two electrons,


b)
four neutrons and four protons,


c)
two protons and two neutrons.

A26.
Today's nuclear power stations exploit


a)
hydrogen fusion,


b)
fission of the most abundant isotope of uranium, U-238,


c)
fission of the rare isotope of uranium, U-235.

A27.
Which one of the following statements is FALSE?


a)
Humanity has been genetically modifying its food for millennia.


b)
Organic food has not been genetically modified by human beings.

c)
Genetic modifications to living organisms have not always been a benefit to the organisms.

A28.
Black holes 


a)
are able to turn some in-falling matter into fast moving, outgoing streams,


b)
emit a continuous spectrum of light, determined solely by their temperature,


c)
are impossible to detect in practice because they emit no light.

A29.
Which one of the following statements about quantum waves is TRUE?


a)
The Copenhagen interpretation was the orthodox view in the 20th century.


b)
Niels Bohr formulated the Many Worlds interpretation.

c)
John Cramer's interpretation involves collapsing waves when measurements are made.

A30.
Which one of the following statements is FALSE?

a)
Superstring theory predicts that everything is made from tiny hoops called superstrings.

b)
All particles that have a mass contain a higgs particle inside them.


c)
Electricity and magnetism are two aspects of the same phenomenon.

SECTION B

Write 3 essays from the list of titles below.  You must not choose more than one from each module subsection.  Begin each essay in a new answer book.

Marks will be awarded for structure, physics content, understanding and style.  Where relevant, you may choose to discuss the issues or put forward your own opinion.  You can include diagrams.  Suggested time: 45 minutes per essay.

B1.
Subsection PHYS 121 - Planets, Stars and Galaxies

a)
The scientific case for and against the possibility of the existence of life somewhere else in the Universe and our search for it.

  

OR 

b)
Finding out about objects beyond the Earth's atmosphere - methods used and information obtained. 

B2.
Subsection PHYS 122 - Space, Time and Gravity

a)
Time - it depends on your circumstances.

OR

b)
How the world looks to the relativistic (near light speed) traveller.

B3.
Subsection PHYS 123 - The Microscopic World

a)
The discovery of the smallest constituents of the Universe.

  


OR

b)
The four forces of nature.

B4.
Subsection PHYS 124 - Origins and Evolution

a)
A brief history and prospects for the future of the universe.

  


OR

b)
Stellar nuclear waste - the stuff of biochemistry and life.

B5.
Subsection PHYS 125 - The Big Issues

a)
The philosophy of physical reality and the interpretation of quantum wave/particles.

OR

b)
Nuclear power, genetic modification, global climate change: issues for 21st century citizens.
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