1.
Debbie complains on the internet:

I have the loudest neighbours you've ever heard and they seem to be able to stay up ALL night. Their dog barks all the time, but their three main weapons are the guitar, the stereo and SURPRISE! They also have an alarm clock that's so loud that it sounds as if it's attached to the stereo.

James replies:

Noise can be blocked out nowadays, with electronics and good soundproofing. The electronic device is just some sort of microphone that can pick up and analyse a sound. The device can produce the opposite frequencies and/or wavelengths of these sounds to balance them out.

Consider the phrase good soundproofing.

What type of material is best for soundproofing?

(1)

Explain what makes this type of material good for soundproofing.

(1)

James' reply shows some confusion about how electronic soundproofing works. Rewrite a short reply correctly explaining the physics of electronic sound reduction.

(4)

The noise level that Debbie hears may be made worse by resonance occurring in the building structure.

Explain what is meant by the term resonance in the context of high noise levels in buildings.

(2)

Name the process that reduces the amount of sound transmitted in this way.

(1)

(Total 9 marks)

2.
The Cassini spacecraft was launched from Earth in 1997 and is expected to reach Titan, one of Saturn's moons, in 2004. Cassini's energy at launch was insufficient for it to reach Titan without assistance from the gravitational pull of planets like Venus and Jupiter. The diagram shows the path of Cassini past Venus. Cassini is at its closest approach, just 284 km from the surface of Venus.

[image: image1.wmf]
Write an expression for the magnitude of the gravitational force on Cassini at a distance Y from the centre of Venus.

(1)

Hence derive an expression for the gravitational field strength at a distance r from the centre of Venus.

(2)

Calculate the maximum acceleration of Cassini caused by Venus.

Mass of Venus = 4.87 x 1024 kg

Radius of Venus = 6100 km

Maximum acceleration = .....................................

(3)

State and explain the effect of this acceleration on the velocity of Cassini at its closest distance to Venus.

(2)

Communications between Earth and Cassini are by microwaves using a frequency of 7.2 GHz. As the spacecraft approached Jupiter its speed away from the Earth was 12 m s-1 . Calculate the percentage change infrequency of the microwaves received by Cassini from Earth.

Percentage change = ............................................

(2)

(Total 10 marks)

3.
An earthquake produces waves which travel away from the epicentre (the source) through the body of the Earth. The particles of the Earth oscillate with simple harmonic motion as the waves pass carrying energy away from the source.

State the conditions which must occur for the motion of the particles to be simple harmonic .

(2)

The graph below shows the variation of potential energy Ep with displacement x of a particle 100 km from the epicentre.
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Add to the graph labelled lines which show the variation with displacement of


(i)
the kinetic energy Ek of the particle,


(ii)
the total energy T of the particle.

(2)

Calculate the constant k where k is the stiffness of the "bonds" between particles oscillating within the Earth.

Stiffness = ............................................................

(2)

The radiant energy flux of light is given by

F
=
  L_  



4( d2
Assume the intensity of the waves produced by this earthquake decreases with distance from the epicentre in a similar way.

Draw a line on the previous graph to show the variation in potential energy of a similar particle 150 km from the epicentre.

(3)

(Total 9 marks)

4.
This question is about a bubble of air which is breathed out by a deep sea diver.

Write down the equation of state for an ideal gas.

(1)

By making a suitable estimate, calculate the number of moles of air contained in the bubble which has a volume of 20 cm3 at the surface of the sea. Assume the pressure inside the bubble is 1 x 105 Pa.

(3)

State what would happen to the volume of this bubble if the water were colder.

(1)

(Total 5 marks)

5.
The equations below represent a typical fission and a typical fusion reaction.
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State the values of X and Z for the two nuclear equations above.


X =  …………………………………………
Z =  ………………………………………..

(2)

Write a short account of the physics of nuclear fission and fusion explaining the similarities and differences between them. You may include diagrams in the space below.

(5)

