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Measurements
1. Identify an object or event that is on the scale of each of these fundamental measurements.
a. 10-1 s, 1 s, 101 s, 102 s, 105 s, 107 s
b. 10-1 m, 1 m, 101 m, 102 m, 103 m, 104 m, 105 m
c. 10-1 kg, 1 kg, 101 kg, 102 kg, 103 kg, 104 kg, 105 kg

2. [bookmark: _GoBack]Convert the following to MKS units.
a. 50 g
b. 5.0 g/cm3
c. 100 km/h
Uncertainty
3. What is the best way to minimize systematic uncertainties?
4. What is the best way to minimize the impact of random uncertainties?
5. Add 5.75 +/- 0.15 to 3.50 +/-0.10.
6. What is the percent uncertainty in the measurement 2.54 +/- 0.12 m?
7. What is the absolute uncertainty of the result of multiplying 12.0+/- 1.2 and 4.00+/- 0.10
8. Sketch a graph, and include two end points with uncertainty that would produce a slope of 3.5 +/- 0.5 m/s.
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Unit 1: Measurement & Uncertainty

Essential Questions:

¢ How do we measure the universe?
* How well do physicsts “know” what they measure?

* How do scientists identify relationships between factors?

* TOK: What does it mean for measurements to be “the same” or “different”?
* TOK: Can scientists ever be certain of their discoveries?
* IM: How do sceintists communicate observations across culture and language barriers?

* IM: How have different cultures historically approached understanding the time and distance scales of the universe?
e IM: How is uncertainty understood and expressed in different cultures?

Critical IB Physics Understandings IB Physics Applications and Skills
Concepts
1.1 Fundamental and derived Sl units Using Sl units in the correct format for all required measurements, final answers
Scientific Scientific notation and metric multipliers to calculations and presentation of raw and processed data
Measurements i ientifi i i ipli
Significant figures Using scientific notation and metric multipliers
Orders of magnitude Quoting and comparing ratios, values and approximations to the nearest order
of magnitude
Estimation
Estimating quantities to an appropriate number of significant figures
1.2 Random and systematic errors Explaining how random and systematic errors can be identified and reduced
Uncertainty in Absolute, fractional and percentage uncertainties Collecting data that include absolute and/or fractional uncertainties
Measurements and stating these as an uncertainty range (expressed as: best estimate +
uncertainty range)
1.3 Absolute, fractional and percentage uncertainties Propagating uncertainties through calculations involving addition,
Uncertainty in subtraction, multiplication, division and raising to a power
Calculations
1.4 Error bars Determining the uncertainty in gradients and intercepts
Uncertainty in Uncertainty of gradient and intercepts
Graphed
Relationships

Data Booklet Sections: Sub-topic 1.2











