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1 This question is about electrons showing wave-like properties.

(a) (i) An electronisaccelerated through a p.d. of 4.3kV. Calculate the velocity of the
accelerated electron. Ignore relativistic effects.

VelOCItY =. ms—' [2]

(ii) Explain whether it is reasonable to ignore relativistic effects in the calculation
in (a)(i). Include a calculation in your explanation.

[3]
(iii) Calculate the de Broglie wavelength of the accelerated electron.
wavelength=............... . m [1]
(b) Accelerated electrons can be diffracted by layers of graphite in a very similar way
to light diffracted through a grating. When electrons are accelerated in a glass
vessel and pass through graphite, they diffractand form circular rings on a
fluorescent screen. Each electron striking the screen emits a tiny flash of light.
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Explain why the rings on the screen become smaller and brighter when the
accelerating p.d.the electrons pass through is increased.

[3]

(c)* Explain how this demonstration shows that electrons can be considered as

‘guantum particles’ showing both wave-like and particle-like behaviour.
Your answer should describe which aspects of the demonstration show each
type of behaviour and explain how diffraction effects can be explained using
ideas about phasors. [6]

Total Marks for Question Set 16: 15



OCR

Oxford Cambridge and RSA

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials. OCR has attempted to identify and contact all copyright holders whose
work is used in this paper. To awid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright
Acknowledgements BooKet. This is produced for each series of examinations and is freely available to download from our public website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowiedge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible
opportunity.

For queries or further information please contact The OCR Copyright Team, The Triangle Building, Shaftesbury Road, Cambridge CB2 8EA.

OCR is part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), which is itself a departmert
of the University of Cambridge



