
 

Measurementuncertainty

measurement Id unfit
4

TypeofmeasurementEYE
Two systems of units

Éish IsystInternational

Length Ft yards in

mass Ibs 02
kilogram kg

g g
Volume

time
see man hows

titer L

second

SIPrefixemes
D si

BYE 1
3

Cent c x 10
2

milli m x 10 3
micro b x 10 6

nano n x 10 9



Howmany grams

1,275 kg g
x103

1,275 1391 1,275,00022

0.73114
L

yyy731xi07f 0000007312L



Types of Values numbers

Definitions
A value that is set thingsthat arenot divisible
bydefinition
guy

Add d

7 people
12 Shoes

Exactly 2.54am l in
SI English

32 pens

measuredQuantities
valuesobtainedthrough
measurementusingsome
sort of ruler or
measuring device

uncertainty
32 lbs I 1 lbs

37.62 s t o 01 s

uncertainty tells you
how good the ruler is



Estimated
measurement

z.zao.i.mg
d

Hone's cm I 2 3 2.1cm

2
245am

o.o em
2.26cm

TENTH's cm I 2 3 224cm

2.250cm I 0.001cm
2.25

I 2 3 2249amME

iRICHIE

g

Less uncertainty more precision

precision degree of uncertainty

Accuracy How close the measurement
is to the true value

Calibration location

of the zero point



Ex x

1 x X
X

Accurate Bullseye precise but Accuratewhen
Calibrationoff averaged but

not precisePrecise Grouping notaccurate

fPterAE
it till it till it till it till it till it till it till it till it hit it in

I 2 3 4 5 6 7 8 9

Cm

7.08cm

Iight
7 09 am



Iingliquids

Calibrated totake
It am

ofmeniscus

Mincreasing
mL

mL

Graduated
Cylinder

ML m h

S

O

it Q it s
I

it



CalculationExample

in the area

jeep
uncertainty

4.3 an

Area e length xwidth 4.2cm to l am
i i 4.1

4cm I Lam
I

room

Area 4.2cm x 11 cm 46 2 cm

Calculator gives 46.2 cut

Implied uncertainty is 46.2cal I 0.1
Cui

9
Super Small

I o I cut
what the
Calculator
Says



How do we change the calculated

result to be more consistent with the

uncertainty in the measurements used

uncertaintymeasurements
uncertainty
in calculated
result

2 SF 2SF 2SF

4 2 car x 11cm 4612 cut

46 cm I I cut

Calculated result must be corrected
to the

proper degree of uncertainty
to the

uncertainty in the data used in calc

Gratest

SignificantFigures or SignificantDigits

System for estimating uncertainty
in a calculation



Éisman
If a zero ispartof the measurement it is Significant
If a Zero is aplaceholder for the value of the
measurement it is not significant

Faunonzetdigits are significant
3 271 an Sigtrygg

1,00,000 X2400
1 69 mL 3

1,08 00
7132 731 I gal 108 106

Any zero flankedby
non Zero's is

Significant Bound Zeros

sigfig_
3 021

y

4 SF

100 7 4SF

550023 6 SF 5.60023 10

Any zero to the right of
the decimal to

the right ofany non zero digits
is Significant

Trailing Zeros
32.60000 3 26000 10

101170
3

5 SF

4023g

S

5 SF



Zero's to the right of the
decimal but

to the left of the 1st non zero are place
holder values for values less than I

not Significant LeadingZero's

gleading
zero's

0 O 125 1 25 152 3 SF

0 00009 374 9 376 10
5 4SF

0 0020348 2.0349 X153 5 SF

Zero's to the right of the last non zero digit
and to the left of the decimal may or may

not

be significant

2100
poorlyexpressed

1,000 000

1 290,000

Textbooks If the decimal is included
than Zeros are Significant

2100 2 SF

210Qq 4 SF



How do I get 3 SF

2100
Rule 3 2.1 x 103 2 SF a

Trailing BSF 2100
2 10 x 103 A

2,100 103 TSF 210,0

2 1000 103 SSF 2100 Q

0.0092 an

73.050mL 5

1200 gal 2
Faceholders nodecimal

46920
of measurement

3.2099 5



II.IE snaeatowesmt
of Sigfigs in the data

I
an

me ex we h
ÉmxZÉÉÉcmx3ÉÉm

z.fm
2.77lecm

3 5328 am3

40cnt
1 4101,34

se

40 I 10 cuz
450cm

d 30cut

a

0.000203cm
x
5.362cm

x 2 m 0.00318224cm3

0.932



0.000223 5.362 2.75 0.0031 687 cm

0.003271
2.3 154 5.62 2.45

3.2153077

It'É
3

Egg satificant
T bound

0.00629
Faceholders

Leadingzeros
Neversignificant

2.09000 105

209,001 209,000
USF

Banff
ambiguous 209,007,3

SF

the leftof
decimal

2.09 105



Additionfsubtraction
Done by place value

2 0163cm 4SF I 0 001

cm 1SF I 0 001I
1 0 i 1 I am 3SF I 0 IÉgz to

Round toplacevalue
of largestuncertainty

20.4Mt
whatdo we do with exact values

Exact values do not affectSig figs
Counted definitions are excerpt
fromSigfigs



How many seconds are in 52.8 years

3SF def def def def

x t
52.8 x 365 x 24 60 60 1 6645100 800sec

1.67inch

ofopperation
don'tRound untilt.EE very end

i
t

9.58857142857 Cng

9.5cmy



ZSF 2SF
2SF

5200aux 24cm 1244800 cut

it1 2 105 cm

12 cut

124,800

120,000
1 2 105

1216300

130000



Content SSF
Exact I

measured 3sF

7 pea x 13 9 95.290

95.27L


