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Uncertainty Review

Absolute 

Uncertainty

Fractional 

Uncertainty

Percentage 

Uncertainty

0.385 ± 𝟎. 𝟎𝟎𝟏 𝐕

0.001

0.385
= 𝟎. 𝟎𝟎𝟐𝟔

0.0026 × 100%
= 𝟎. 𝟐𝟔%



Uncertainty in Calculations

Adding or Subtracting

If 𝑦 = 𝑎 ± 𝑏 then Δy = Δa + Δb 

Absolute Uncertainty

Always Add

Addition/Subtraction? → Add absolute uncertainty



Try This

A 5.0  0.7 meter ladder propped vertically next to 

a 8.5  0.3 meter wall. How far between the top of 

the ladder and the top of the wall?

8.5 − 5.0 = 3.5 m

0.7 + 0.3 = 1.0 m 3.5 ± 1.0 m

8.5
5.0

8.8

4.3
8.2

5.7

8.8 − 4.3 = 4.5 m

8.2 − 5.7 = 2.5 m



Uncertainty in Calculations

Multiplying or Dividing

If 𝑦 =
𝑎𝑏

𝑐
 then Δy/y = Δa/a + Δb/b + Δc/c 

Percent or Fractional Uncertainty

Always Add

Multiplication/Division? → Add percent uncertainty



Try This

A car travels 64.7  0.5 meters in 8.65  0.06 seconds. 

What is its speed?

𝑣 =
𝑑

𝑡

0.5

64.7
× 100% = 0.77%

0.06

8.65
× 100% = 0.69%

0.77% + 0.69% = 1.46%

7.48 m s−1 ± 1.46%

7.48 × 0.0146 = 0.11 m s−1

7.48 ± 0.11 m s−1

=
64.7

8.65
= 7.48 m s−1



This is in the Data Booklet ☺

Addition/Subtraction? → Add absolute uncertainty

Multiplication/Division? → Add percent uncertainty

Exponent? → Multiply percent uncertainty by the exponent



Example IB Question

0.10 ± 0.01 A

0.01

0.10
× 100% = 10%

2 × 10% = 20%

Exponent? → Multiply percent uncertainty by the exponent

absolute

percent



Example IB Questions

4

3
𝜋𝑟3

Exact Values
3 × 2% = 𝟔%

3 × 3% = 𝟗%
0.3

10.0
× 100% = 3%

103 = 1000 cm3 1000 × 0.09

Exponent? → Multiply percent uncertainty by the exponent

percent Exponent? → Multiply percent uncertainty by the exponent

= 𝟗𝟎 𝐜𝐦𝟑



Lesson Takeaways

❑ I can calculate uncertainty from added or subtracted values

❑ I can calculate uncertainty from multiplied or divided values

❑ I can calculate uncertainty from values with an exponent
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  0 . 385 ± 𝟎 . 𝟎 𝟎 𝟏   𝐕


    0 . 001  0 . 385 = 𝟎 . 𝟎 𝟎 𝟐 𝟔


  0 . 0026 × 100 %


  = 𝟎 . 𝟐 𝟔 %


  y = a ± b


  8 . 5 − 5 . 0 = 3 . 5   m


  0 . 7 + 0 . 3 = 1 . 0   m


  3 . 5 ± 1 . 0   m


  8 . 8 − 4 . 3 = 4 . 5   m


  8 . 2 − 5 . 7 = 2 . 5   m


  y   =   a b c


  v =  d t


    0 . 5  64 . 7 × 100 % = 0 . 77 %


    0 . 06  8 . 65 × 100 % = 0 . 69 %


  0 . 77 % + 0 . 69 % = 1 . 46 %


  7 . 48   m    s  − 1 ± 1 . 46 %


  7 . 48   × 0 . 0146 = 0 . 11   m    s  − 1


  7 . 48   ± 0 . 11   m    s  − 1


  =   64 . 7  8 . 65 = 7 . 48   m    s  − 1


  0 . 10 ± 0 . 01   A


    0 . 01  0 . 10 × 100 % = 10 %


  2 × 10 % = 20 %


   4 3 𝜋  r 3


  3 × 2 % = 𝟔 %


  3 × 3 % = 𝟗 %


    0 . 3  10 . 0 × 100 % = 3 %


   10 3 = 1000    cm 3


  1000   × 0 . 09


  = 𝟗 𝟎     𝐜 𝐦 𝟑

