
Programme 10 Additional Problems

Partial differentiation

1 The extension e of a uniformly tapering rod of length L when subjected to
an axial load P is given by:

e ¼ 4PL

�DdE

where D and d are the diameters at each end and E is the modulus of
elasticity. Write down a formula for the approximate error �e in terms of
errors �D, �d and �P in the measured values of D, d and P respectively and
the partial derivatives of e with respect to these variables.

If the maximum percentage errors in measuring D, d and P are �2%,
�3% and �4:5% respectively, use your formula to find the magnitude of
the maximum possible percentage error in the calculated value of e.
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Working

1
Given that e ¼ 4PL

�DdE
then the approximate error �e in terms of errors �D, �d

and �P is given by the equation:
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Therefore:
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This means that the magnitude of the maximum possible percentage error
in e is 9.5%.
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