Analysis of data (6)

NON-LINEAR GRAPHS
Transformed graphs, stating their relationship

A transformed graph that becomes a straight line confirms the prediction made for the hypothesis.  Now a definite relationship needs to be stated.

Confirming statement, a conclusion that describes the final relationship

Similar to the format shown for a straight line we would state

“<y physical quantity> is (directly) proportional to the square / ‘square root’/ inverse / ‘inverse square’ of the <x physical quantity>”

For example,  the energy stored in a spring is directly proportional to the square of the distance the spring is extended.

(shorthand)
Eelastic α x2 ,
Eelastic = elastic potential energy





α        = proportional to





x        = distance of extension

The mathematical formula that states the relationship completely

Still uses the general straight-line approach of y = mx + c.


y = dependent physical quantity used on the transformed vertical axis


x = independent physical quantity used on the transformed horizontal axis


m = gradient of the transformed graph


c = intercept of the transformed graph

For example, assume we have found:


y = L, the length of a stick submerged in water with a mass attached


x = T2 , the time for the stick to ‘bob’ through one cycle up and down


m = 0.078


c = 4.1

then the formula would become,


L = (0.078) T2 + 4.1

Class exercise, examine the transformed graph drawn for “How the heat produced by nichrome wire changes with the increasing current”.

a. state a conclusion which describes (in words) the relationship you have found

b. determine the gradient

c. determine the intercept

d. state a mathematical formula that states the relationship for this graph

Homework exercises, similar to the class exercise do the same for:

a. How the time of fall changes with increasing height

b. How the volume of air in a syringe changes with increasing pressure

c. How the light intensity from a beam of light changes with increasing distance

d. Make a new prediction for “How the light intensity from a beam of light changes with increasing distance”, transform the data, and complete as above.

SPECIAL NOTE: the only time (for assessment) you would consider remaking your prediction would be when you transformed data to test if the relationship was ‘inverse’ when it is in fact ‘inverse square’.  This is unlikely, as it is very time consuming.
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