Worksheet: Measurement Uncertainties
Cambridge International AS & A Level Physics 9702  ·  Topic 1 (1.3)

Name: ___________________________        Class: ____________        Date: ____________
Show your working. Give uncertainties to one significant figure and match the value to the same decimal place.
Section A: Recall
A1. Explain the difference between a random error and a systematic error, and state how each can be reduced.
A2. Explain the difference between precision and accuracy.
Section B: Reading uncertainties
1. B1. A digital balance with a resolution of 0.01 g reads 24.56 g. State the absolute and percentage uncertainty.
1. B2. An analogue ammeter with smallest divisions of 0.1 A reads 2.4 A. State the absolute and percentage uncertainty.
1. B3. Five timings are 2.1, 2.3, 2.2, 2.0 and 2.4 s. Find the mean and estimate the uncertainty using half the range.
Section C: Combining uncertainties
1. C1. x = 8.0 ± 0.2 cm and y = 5.0 ± 0.1 cm. Find z = x + y and its absolute uncertainty.
1. C2. A current I = 2.0 ± 0.1 A passes through a resistor R = 10.0 ± 0.5 Ω. Find V = I R, its percentage uncertainty and its absolute uncertainty.
1. C3. A pendulum gives g = 4 π² l / T². The length l has a 1 percent uncertainty and the period T has a 1 percent uncertainty. Find the percentage uncertainty in g.
1. C4. A circle has radius r = 3.00 ± 0.05 cm. Find the percentage uncertainty in its area A = π r².
Section D: Express the result
D1. A density is found from ρ = m / V with m = 120.0 ± 0.5 g and V = 50.0 ± 1.0 cm³. Calculate ρ and state it as a value plus or minus an uncertainty to an appropriate number of significant figures.
Section E: Reasoning
E1. Explain why averaging many readings reduces the random error but not a systematic error.
E2. A learner always starts a stopwatch a moment after the event begins. State the type of error this produces and its effect on the readings.
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