Analysis of data (3)continued continued
GRAPHS
Describing linear graphs that are not directly proportional

When analysing experimental data that is presented for straight-line analysis, it is common for the line to not pass through the origin.  Often, this ‘off-set’ from the origin has physical significance.

We still use the general mathematical formula for a straight line,  y = mx + c.  The skill is finding a value for c and giving this a unit.  In addition, knowing what physical significance the intercept and gradient present us with.

Class exercise, an electric current passes through nichrome wire to produce heat.  The wire is placed into a jar of water and a thermometer is used to record the change in temperature of the water.  A clock is used so that a reading is made every 30 seconds.

The results are as follows:

	Time [s]
	0
	30
	60
	90
	120
	150
	180
	210
	240
	270

	Temperature [oC]
	12
	12
	13
	15
	17
	19
	22
	24
	26
	28


a. plot a graph

b. use your graph to estimate the time when the temperature will be 20 oC

c. extend your graph to estimate the temperature of the water at 282 seconds.

d. Calculate the gradient

e. Determine the intercept

f. Write a mathematical relationship for your graph

g. Describe the relationship for your graph

h. Use your formula to re-evaluate (b) and (c) and compare your findings using a number lines with your estimated values.

i. What physical significance does the intercept give us

j. What physical significance does the gradient give us

k. Comment on the behaviour of the data during the first 90 seconds and how you dealt with this in deciding your line of best fit.

Homework exercise, a candle is placed on a balance that measures its mass.  The candle is lit.  The mass of the candle is recorded every minute.

The results are as follows:

	Mass [g]
	208
	205
	201
	198
	195
	193
	190
	186
	184
	181

	Time [min.]
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9


a. plot a graph

b. use your graph to estimate the time when the mass will be 196.5 grams

c. extend your graph to estimate the mass of the candle at 9.75 minutes.

d. Calculate the gradient

e. Determine the intercept

f. Write a mathematical relationship for your graph

g. Describe the relationship for your graph

h. Use your formula to re-evaluate (b) and (c) and compare your findings using a number lines with your estimated values.

i. What physical significance does the intercept give us

j. What physical significance does the gradient give us

k. Comment on the behaviour of the data either side of the line and how you dealt with this in deciding your line of best fit.
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