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Error Calculations Worksheet

Solve the following problems.  Control your significant figures and error values.

1. We took a trip that had two parts.  The first part of the trip took 25 ± 3 s, the second part took 17 ± 2 s.  How long did the whole trip take?  How much longer did the first part take compared to the second part?

Answer I: Add values: 25 s + 17 s = 42 s.  Add absolute uncertainties: 3 s + 2 s = 5 s.

Final answer is 42 ± 5 s

Answer II: Subtract 25 s – 17 s = 8 s.  But we still add the uncertainties and get the answer 8 ± 5 s.
2. We covered 600 ± 12 m in 30 ± 3 s.  What was the speed?

Answer: Speed = 600 m / 30 s = 20 m/s.  Uncertainties in distance 12 m which gives 12m/600 m = 0.02 = 2%.  In time 3 s which gives 3 s / 30 s = 0.1 = 10%.  Adding gives 12% uncertainty in speed.  Now 12% of 20 is 2.4.  This gives an answer of 20 ± 2.4 m/s but uncertainties should be only one sig. fig. so the final answer is 20 ± 2 m/s
3. If we use the formula x = y/z2 and the percentage uncertainty in y is 5% and in z is 3%, what is it in x?

Answer: x = y/z2 = y/zz so the percentage uncertainties are added: 5% + 3% + 3% = 5% + 2* 3% = 11%
4. Same as above, but now the formula is x = y/√z?

Answer: x = y/√z = y/z1/2 so we get 5% + ½ * 3% = 6.5%
5. If given the formula v = u + at and we are given the following:

u = 5.0 ± 0.5m/s, a = 0.1 ± 0.005 m/s2 and t = 3 ± 0.15s

what will v be?

Answer: for the v value we get v = 5.0 m/s + 0.1 m/s2 * 3.0 s = 5.3 m/s

The relative uncertainty in a = 0.005/0.1 = 0.05 = 5%, in t = 0.15/3.0 = 0.05 = 5% so the relative uncertainty “at” is 5% + 5% = 10%.  Therefore the absolute uncertainty in “at” is 10% of the value at = 0.1 m/s2 * 3.0 s = 0.3 m/s and 0.3 m/s * 10% = 0.03 m/s.  When adding u to at we add the absolute uncertainties and get 0.5 m/s + 0.03 m/s = 0.53 m/s

The final answer for v is v = 5.3 m/s ± 0.53 m/s which would be reported as 

v = 5.3 m/s ± 0.5 m/s
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