
















9

 (c) The mass of the trolley is increased. The initial displacement of the trolley remains unchanged.

  Suggest the change, if any, that occurs in the frequency and in the maximum speed of the 
oscillations of the trolley.

frequency:  .................................................................................................................................

maximum speed:  ......................................................................................................................
[2]

[Total: 7]
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  (ii) Derive an expression, in terms of the radius r of the path, for the linear momentum of the 
electron. Show your working.

[2]

[Total: 9]

8 Explain the main principles behind the use of nuclear magnetic resonance imaging (NMRI ) to 
obtain diagnostic information about internal body structures.

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..................................................................................................................................................... [8]

[Total: 8]
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 (c) The current I in the solenoid in (b) is reversed in 0.30 s.

  Calculate the mean e.m.f. induced in coil C.

 e.m.f.  =   ..................................................  mV  [2]

 (d) The current I in the solenoid in (b) is now varied with time t as shown in Fig. 9.2.

3.0

2.0

1.0
I/ A

0

–1.0

–2.0

–3.0

0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
t / s

Fig. 9.2

  Use your answer to (c) to show, on Fig. 9.3, the variation with time t of the e.m.f. E induced in 
coil C.

E / mV

00 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
t / s

Fig. 9.3
[4]

[Total: 9]
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10 (a) Explain what is meant by the photoelectric effect.

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [2]

 (b) One wavelength of electromagnetic radiation emitted from a mercury vapour lamp is 436 nm.

  Calculate the photon energy corresponding to this wavelength.

 energy  =   ...................................................... J  [2]

 (c) Light from the lamp in (b) is incident, separately, on the surfaces of caesium and tungsten 
metal.

  Data for the work function energies of caesium and tungsten metal are given in Fig. 10.1.

metal  work function
 energy / eV

 caesium

 tungsten

1.4

4.5

Fig. 10.1

  Calculate the threshold wavelength for photoelectric emission from

  (i) caesium,

 threshold wavelength  =   ..................................................  nm  [2]
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