Graphing programme
Linear Graphs (3 hours)

Lesson 1

1. Introduction to graphing (what do you know?)
2. Plotting a graph (Notes, class exercise, homework exercise)
Lesson 2
3. Interpolation and Extrapolation (Notes, class exercise, homework exercise)
4. Gradient (Notes, class exercise, homework exercise)

Lesson 3
5. Describing the relationship of a graph in words and mathematically (Notes, class exercise, homework exercise)

6. Describing linear graphs that are not directly proportional (Notes, class exercise, homework exercise)
Non-linear Graphs (3 +1 hours)

Lesson 4
7. Recognising the shape of a graph (Notes, class exercise, homework exercise)

Lesson 5
8. Transforming graphs to confirm a predicted relationship (Notes, class exercise, homework exercise)

Lesson 6
9. Transformed graphs, stating their relationship (Notes, class exercise, homework exercise)

10. The Achievement Standard

Lesson 7
11. The Internal Assessment

Overview Physics 2.1 (AS90252)
Take measurements of physical quantities and analyse data graphically to determine a relationship.

	Measuring instruments
	Graphical techniques

	Making a measurement

Knowledge of the measuring instrument: setting up; operation; precision.  Understand the vernier scale.

Recording a value: units; significant figures
	Presentation of data

Styles of tables including labels and units.  Raw observations and processed data.  Significant figures and uncertainty.

	Systematic Uncertainty

Identification

Zero readings

Techniques to reduce these uncertainties

Calibration

Accounting for friction
	Random Uncertainty

Identification

Parallax error.

Floating digital displays.

Accuracy of the measuring instrument.

Random fluctuations in the object being measured

Techniques to reduce these uncertainties

Averaging repeated measurements.

Anticipation with rhythmic techniques e.g. ‘count down’.

Mirror used to reduce parallax.

Recognising a dominant random uncertainty

Selection of an appropriate scale
	Linear graphs

Data plotted correctly

Choice of axes (independent and dependent)

Choice of scales, rule of 125

Axes labelled with quantities and units

Drawing a line of best fit.

Writing a suitable title

Describing in words a ‘directly proportional relationships’

Interpolation, including units

Extrapolation, including units

Determining the intercept, with units

Calculating the gradient, with units

Describing mathematically a straight line relationship.

Sufficiency of data.
	Non-linear graphs

Recognising trends: square, (square root), inverse, inverse square.

Transforming non-linear data to generate a linear graph to confirm a recognised trend.

Describing mathematically a non-linear relationship based on transformed data being successfully recognised.

Verification of a known constant or formula based on observations.

(Use of spreadsheets to fit an equation to data)

	Examples

Physical quantities

Distance:

· Ruler

· Vernier calipers

· Screw gauge micrometer

Mass/Force:

· digital balance

· triple beam

· dial-o-gram

· spring meter

Temperature:

· spirit

Time:

· clocks

· stopwatches

Electrical(analog/digital):

· voltmeter

· ammeter

· ohmmeter

· oscilloscope

· compass angles

· Geiger counter

Light/Sound:

· lux meter

· decibel meter

	
	

	Values with no uncertainties

Direct counting of whole objects

Mistakes

Can be avoided by careful double-checking of measurements and calculations.
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