PH 111
Fall Term 2011
Physics I
	

	Error Analysis Summary


Adapted from “Error Analysis Summary” by Mike Moloney

General rule for a function of three variables f(x, y, z).

The standard error (sf) in f(x, y, z), given the standard error in x (sx), the standard error in y (sy) and the standard error in z (sz) is:
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From this general statement, we can obtain some rules for the propagation of errors in calculated values.

Rule 1 – If f = Cx where C is a constant, sf = Csx.

Example:  f = 3x, sx = 0.2 ( sf = 0.6.

                 If  x = 4.4 ( 0.2  then  f = 13.2 ( 0.6.

Rule 2 – If f = x ( y, then 
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Example:  f = 3x – y, sx = 1.2 and sy = 0.4 ( 
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f

s

= (3.6)2 + (0.4)2.

                 If x = 8.1 ( 1.2 and y = 3.7 ( 0.4, then f = 20.6 ( 3.6.

                 (For the standard error in the 3x term, rule 1 was used.)

Rule 3 – If f = Cxaybzc, then 
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Example:  f = xy2,  x = 11.4 ( 1.6, y = 1.4 ( 0.1 ( f = 11.4(1.4)2 and 
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, so f = 22.3 ( (22.3*0.2) = 22.3 ( 4.5.

Example:  f = 3x + 6xy, x = 1.7 ( 0.1, y = 2.4 ( 0.3

The value of f = 5.1 + 24.5 = 29.6.  The squared fractional error in the 6xy term  is 
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 (Rule 3).  This fractional error gives a standard error of 3.4 for the 6xy term.  Since the standard error in the 3x term is 0.3 (Rule 1), Rule 2 is used to add the standard errors of the terms: 
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.  Thus the final result should be written as f = 29.6 ( 3.4

	Error Analysis Drill


Adapted from “Error Analysis Summary” by Mike Moloney

Exercises:  Calculate f ( sf in each case.  The answers are given at the right.  Please have the instructor check your work before you leave.

1.
f = 6x,  x = 3.60 ( 0.15
(21.6 ( 0.9)

2.
f = 3x + y,  x = 2.1 ( 0.2,  y = 4.3 ( 0.3
(10.6 ( 0.7)

3.
f = x + y + 2z,  x = 1.7 ( 0.1,  y = 1.3 ( 0.2,  z = 2.4 ( 0.2
(7.8 ( 0.5)

4.
f = xy,  x = 1.7 ( 0.4,  y = 2.8 ( 0.2
(4.8 ( 1.2)

5.
f = 
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,  x = 3.1 ( 0.3
(1.8 ( 0.1)

6.
f = x3 + 2y,  x = 2.3 ( 0.1,  y = 3.4 ( 0.2
(19.0 ( 1.6)
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