Analysis of data (4)

NON-LINEAR GRAPHS
Recognising the shape of a graph

Most often when scientists collect data, the points graphed do not present themselves as a straight line, but in fact still show a pattern that suggests a relationship.

To discover the correct relationship requires the experimenter to be familiar with a range of graphical shapes.

Examples of common shapes encountered this year in Physics include: linear, square, inverse, inverse square.  Exponential and log graphs will not be examined.

Square (or parabolic) graphs belong to the family of power curves.  y ( x2 
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Square root, is a reflection of the square.  y2 ( x , or  y ( x1/2 , or  y ( (x
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Inverse graphs belong to the family of hyperbolas.  y ( x-1, or  y ( 1/x
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Inverse square graphs also belong to the family of hyperbolas.  y ( x –2, or  y ( 1/x2
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Exponential and logarithmic graphs belong to the family of growth and decay functions.  These are seen during the course but will not be assessed for this achievement standard.
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Class exercise

When an electric current passes through nichrome wire, heat is produced.  The wire is placed into a beaker of water and a thermometer is used to calculate how much heat has been produced.

The results are:

	Current, I [A]
	0
	0.5
	1.0
	1.5
	2.0
	2.5
	3.0

	Heat, Eheat [J]
	0
	140
	600
	1400
	2500
	3800
	5500


a. plot a graph

b. suggest a relationship for this pattern

Homework exercises

1. The selected distances fallen by a mass are timed by a stopwatch.

The results are:

	Time, t [s]
	0
	0.5
	1.0
	1.5
	2.0
	2.5

	Distance, d [m]
	0
	1.2
	4.9
	11
	19
	30


a. plot a graph

b. suggest a relationship for this pattern

2. Gases change their volume, V, according to the applied pressure, P.  The pressure is applied to a syringe of trapped air and the resulting volume recorded.

The results are:

	Pressure, P [kPa]
	5.0
	10
	15
	20
	25

	Volume, V [m3]
	0.52
	0.27
	0.18
	0.12
	0.10


a. plot a graph

b. suggest a relationship for this pattern

3. In 1929, the American astronomer Edwin Hubble measured the distance of galaxies from us.  He also measured the speed at which they travel away from us.  Some of his results are shown below:

	Galaxy in the constellation of:
	Distance, d 

[millions of light years]
	Speed of galaxy, v 

[kms-1]

	Virgo

Perseus

Ursa Major

Corona Borealis

Bootes

Hydra
	72

400

900

1200

2400

3600
	1200

6500

15000

20000

40000

60000


a. plot a graph

b. suggest a relationship for this pattern

4. The brightness of a beam of light gets weaker with distance.  A light meter was placed at various distances, d, from a light bulb.  Each time, the light intensity reading, I, from the light meter was recorded.

The results are:

	Distance, d [m]
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7

	Light intensity, I [lumens]
	240
	110
	62
	40
	26
	20


a. plot a graph

b. suggest a relationship for this pattern
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