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1. A satellite S orbits the Earth once every 87 minutes.

Show that its angular speed is approximately lx 1 x 10-3 radians per second. (2) 

Draw a free-body force diagram for the satellite in the position shown on the 

diagram opposite.  (1) 

With reference to your free-body force diagram, explain why the satellite 

is accelerating.  (1) 

The radius of the satellite's orbit is 6500km.  

Calculate the magnitude of its acceleration.  (2)

2. A piece of string is connected to a variable frequency vibration generator. 

The fundamental frequency of this system is 60 Hz. 

Copy and complete the table below to show what would be observed as 

the frequency is gradually increased from 40 Hz to 180 Hz.  (7)
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How is this phenomenon used to describe the behaviour of the electron in a hydrogen atom? 

You may be awarded a mark for the clarity of your answer.  (4) 
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3. Electrons and photons appear to exhibit either 

particle or wave behaviour in different situations.

The table opposite shows an outline observation 

and explanation for the evidence of electron 

partcle behaviour.

Write out outline observation and explanation statements for the following cases:

(i) Evidence for electron wave behaviour; 


(ii) Evidence for photon particle behaviour

(iii) Evidence for photon wave behaviour       





(6)

4. Calcium has a line spectrum, which includes the spectral line at a wavelength of 393 nm. 

Calculate the frequency of this line. To which region of the electromagnetic spectrum does this line belong?  (3)
What is a line spectrum?  (1)

In cosmology, this calcium line may be used to determine the speed of recession of a distant galaxy. 

A galactic cluster in Ursa Major has a recessional velocity of 1.43 x 107 m s-1.
Calculate the wavelength of this calcium line as observed from Earth.  (3)
Given that this galactic cluster is 1.0 x 109 light years distant, calculate a value for the Hubble constant in s-1.   (4)
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Another galactic cluster is 4.0 x 109 light years away from us. 

Suggest a value for the recessional velocity of this cluster      (1)     

5. The diagram shows a small monochromatic light source S positioned 

at a distance d above the cathode of a photocell. 

A potential difference is maintained between the anode and the cathode. 

The light falling on the cathode generates a small current I which is 

indicated on a very sensitive ammeter.

The size of the current I is directly proportional to the intensity of the light 

falling on the cathode.

In terms of the waves emitted, what is meant by a monochromatic source?  (1)

Describe how you could use this apparatus to show that the intensity of 

the light from the source obeys an inverse square law. 

State one important precaution you would need to take to obtain accurate results.  (4)
The cathode of the photocell is made of potassium, which has a work function of 3.6 x 10-19 J. 

Calculate the maximum wavelength of light which could be used in this experiment.   (3) 

6. The graphs below show how 
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displacement y and velocity v vary with 

time t for the motion of a mass on a spring. 

Figure (i) below shows the position and 

direction of travel of the mass at the instant 

labelled X on the graphs. 
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Copy and complete figure (ii) to show the 

spring and the position of the mass and its 

direction of travel at the instant labelled Y.
Add arrows labelled "a" to a copy of  figures (i) 

and (ii) to show the direction of the 

acceleration of the mass in each case.  (2) 
Using information from the graphs, determine 

the amplitude of motion, and the value of the 
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spring constant k given that the mass

is 0.40 kg.  (5)

7. Each of the diagrams below shows a series 

of wavefronts, one wavelength apart, approaching 

a gap between two barriers in a ripple tank.                             blank
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What is a wavefront?  (1)

Add further wavefronts to a copy of each diagram to show what happens as the waves pass through each gap.  (3)

The station BBC Radio 4 broadcasts both on the Long Wave band at 198 kHz and on VHF at approximately 94 MHz.

In mountainous parts of the country, reception is better on Long Wave than on VHF. Suggest why.    (2)
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8. In an experiment on superposition, light from a laser 

was incident normally on a double slit, and the interference 

pattern was observed on a screen situated a distance D from

the slits. The fringe spacing x was measured for a number of 

different values of D and the graph below was plotted. 

Determine the gradient of the graph.   (1)
Use your result to find a value for the spacing of the slits, given

that the wavelength of the light was 620 nm.   (2)
Add a second line to a copy of this graph to show the results 

you would expect if the experiment were repeated with the 

slit spacing doubled.   (1) 
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