AH Physics   (Example of how to set out results)









Aim: To show that  F    2  (  m and r constant)

Results

Must have at least 5 sets of results – each repeated 5 times

	F

(units)
	Time for 10 rotations (s)
	Mean time for 10 rotations (s)
	Mean Period

T (s)
	Mean  
(rads-1)
	Mean  
(rads-1)2

	1
	14.23, 15.16, 15.25, 13.60, 14.85
	14.62
	1.462
	4.298
	18.47

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	


Calculations example 

F  = 1 unit

Mean time for 10 rotations  =  14.23 + 15.16 + 15.25 + 13.60 + 14.85     =   14.62 s  
                                                                            5

Mean period of rotation, T    =  14.62      =   1.462 s 

                                                     10

Angular velocity   =  2   =    2       =  4.298  rads-1
                                      T        1.462

218.47 (rads-1)2
The other calculations were carried out using the same method.

Uncertainties

	F (Units)
	t for 10 rotations (s) 
	%t  for 10 rotations (s) 
	%
	%
	%
	Absolute (rads-1)2

	1
	0.33
	2.3
	2.3
	2.3
	4.6
	0.8

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	

	4
	
	
	
	
	
	

	5
	
	
	
	
	
	


Calculations example

F = 1  unit  - assume negligible uncertainty

Time

Calibration uncertainty   =  + 0.01s  

Scale reading  =   +  0.01 s
Random Uncertainty  =   max  -  min    =   15.25  -  13.60    =    +  0.33 s
                                               no                         5   

Ignore calibration and scale reading since the random uncertainty is 3  x  greater.

(If not the case then use the Pythagorean combination – could include in a table)

Uncertainty in time for 10 rotations,  t  =  +  0.33 s

Percentage uncertainty in time,   %t   =   0.33   x  100   =  2.3 %

                                                                    14.62

Percentage uncertainty in the period, T,   % 

Percentage uncertainty in ,   %=  2.3 %  

Percentage uncertainty in  %=  4.6%

        =    18.47 (rads-1)2  +   4.6%    =   (18.5   +   0.8) (rads-1)2
The other calculations were carried out using the same method.

The uncertainty is rounded to the first significant figure and aligned with the final value.

This uncertainty can now be plotted as an error bar on the graph.

Note:  
· How would you estimate the uncertainty in F?

· The absolute uncertainty in 2 could also be calculated by using fractional uncertainties.
