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. Same Object. ,
- Different Instruments. :

' Different Certainty. !




What is Experimental Uncertainty? A

. i . TopAll
EVEI'y measurement IS an apprommatlnn.

Perfection in physical measurement is impossible.

Instrument Limitation Human Skill

Smallest readable unit dictates limits. Parallax error, reaction time, physical technique.

The Measured Value: Always contains a margin of error

Measurement = Meaningful Digits (Known with Certainty) + 1 Estimated Digit (Uncertain)



The Anatomy of Significant Figures A

Visualizing the boundary between certainty and uncertainty.

The Uncertain Digit.
(The last digit is always estimated.
It falls between the physical marks
on the instrument).

11.2 mL

l—'—l

The Certain Digits.

(Read directly and confidently from the
graduation marks on the measuring cylinder).

Rule Bank

Unless specified, default uncertainty = +1 in the last digit.
11.2 mL actually means: [11.1 mL <--> 11.3 mlL]
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Instrument Limits Dictate Meaningful Reporting A
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You cannot claim precision your instrument didn't provide. i

Panel A

Panel B

i
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Graduated Cylinder Volumetric Burette
Reported Value: 11.2 mL (3 Significant Figures) Reported Value: 11.25 mL (4 Significant Figures)

RULE: The number of significant figures reported MUST match the precision of the instrument used. Adding

arbitrary zeros (e.g., writing 11.200 mL for Panel A) is scientifically false. It implies a better instrument was used.



Math vs. Chemistry A

A calculator does not understand experimental uncertainty. TopAl

JEE TRAP ALERT: The Calculator Mirage
A The Trap: Assuming that because your calculator gives you 8 decimal places, your answer is more accurate.

The Reality: A mathematical operation cannot magically create physical precision that wasn't there in the raw data.

2.5 (two sig figs) x 1.25 (three sig figs) Multiplication/Division Rule:

Result MUST be capped at the
lowest number of significant
figures from the original

data.

Correct Answer = 3.1

(Two sig figs, matching the
limitation of 2.5).




Mini Application

Choose the realistic reported value.

You are logging this measurement in your
lab notebook. Which value do you write?

[A] 10 g
[B] 10.4 g

[C] 10.42 ¢

Correct Answer: [ B ] 10.4 g

Why? 10 is certain (we clearly passed the 10
mark). We are allowed one estimated digit (.4).
Writing 10.42 implies we have physical markings
for tenths of a gram, which we don’t!

[ D] 10.4213 g




Revision Summary

Consolidate your understanding of measurement uncertainty.

Every Measurement has Uncertainty: Perfection is a math concept,
not a chemistry one. Limits arise from instruments and humans.

Anatomy of a Value: A reported measurement = All Certain Digits +
ONE Uncertain Digit.

The Instrument is Boss: You can never report more significant
figures than your measuring tool allows.

Calculators Lie: Do not copy all digits from a calculator screen.
Apply significant figure rules to cap the precision.

The 1 Rule: Unless stated otherwise, the uncertainty 1s assumed to
be 1 in the last reported digit.

Terminal Zeros Trap:
180 = 1 sig fig (Scientific: 1 x 1072)
100.0 = 4 sig figs (Scientific: 1.060 x 10"2)
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