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When Ohm’s Law Fails:
The Limitations of V = RI
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Works ONLY when V o< I (Constant R)

Ohm's law fundamentally asserts that R is independent of V.
If R changes as voltage shifts, the material has broken the law.
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The Misconception:

b - - - - - - -" - - -

The Reality:
The equation R = V/I is the universal definition of resistance.
It applies to ALL conducting devices, Ohmic or not.
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Lab Note:
For non-Ohmic devices, R simply changes at every point
on the graph. You just calculate Dynamic Resistance (r
= AV/AI) instead of a single constant.




/" Reverse bias
micro-scaling

Engineer’s Diagnostic: Which
limitation of Ohm'’s law is
exhibited here?

& Sign-Dependent: The
relation between V and 1
depends on the sign of V.

Reversing the polarity of
voltage does not produce a
reverse current of the
same magnitude.




2 JEE Weightage: High Conceptual Importance
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Revision: The Empirical Reality
+ Ohm'’s law is an empirical rule for specific materials Iy
(like metals at constant temperatures), NOT a
fundamental law of nature. V

< The failures’ of Ohm's Law are not defects—they are
features. Modern electronics (semiconductors,
transistors, diodes) rely entirely on non-Ohmic behavior to
manipulate current and process data.
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