
 

Measurmentduncertainty

Measurement value units
T t

what typeofmeasurementthe

units are the system of measurement

English szfg.IE gEt 6s5
Length Ft in yards meter

Mass lbs Oz Kilogram

Volume gal quarts floz Liter

secondTime see min hr

prefix
Giga G x109
Mega M x 106
Kilo K x103
Base
Centi C x152

Milli M x 10
3

Micro U x 10
6

n x 10
9

nano



1,273kg g
Ke 103

1,273 1039

6.23mg g
U x156

6 23 x156g

Types of valves numbers

ExactncertaintyDefinitionstedvalues
A valve that is measuredQuantities

Ita.tt iEsetbydefinition values that are obtained
throughmeasurement

Exactly 12in 1ft pen using some sort of
measuring device

Exactly 2.54cm I in 12 Shoes

6 atoms I uncertainty
1000g 1kg 321bar measured 32 lbs I libs

102Seconds Eounted 32.67 lbs to 01lbs
102 See I I see

102.37 Sec to01sec



am I o 1em
a
2 I am

one's 1 2 3 y 2 z en
Range

uncerta

t
2.25rem I o oram I

2 on
TENTH's I 2 3 2.26am

4
225

a amI 2 3 y
2.249em

tweets L jp

gggggMore
precision

The more precise
Less uncertainty

precision Degree of uncertainty

Accuracy How close the valve is

to the true value

Factor of Calibration of
the measuring device



Xx x
x

xx
x

x
x

x

notAccurate notaccurateEfferent
but verypreciseclose to true value not preciseExample ofgood

PITmesurementsclose ruler but

together small I
poorlycalibrated

Ruler Example w key from above

x
x

x X É
x xx

x

I 0 I em I 0.01 em I 0.001 em

Increasing precisio

Increasinguncert



pPter E
illin it till it till it hit it till it till it till it till it hit it in

I 2 3 4 56 7 8 9

cm

Ruler is marked in Yo's so estimate to

Yoo's position

7 07am or 7.08 em

win win win win win win win win win win

1 2 3 4 56 7 8 9

cm

4 31cm or 4.30 car bothcorrect



Graduated
Cylinder
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Ei sa

a
E 941me
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Milliliters



Area lx wiii

manArea
51.765cm

miniminiminiminiminiminiminiminiminimimi

I 2 3 4 5 6 7 8 9

cm

g
on cut fromSigfig

estimation

in the
Area 5.95cm

uncertainty

area
o o em Howbigis the

uncertainty
Howdowe
estimate it

8.70 em to 01cm

595cmx 8.70can 51.765Cut

5.95cm to or c 8.70em to occur 51.765cal

Need a system for estimating uncertainty

Significant figures



Significant figures SignificantDigits
B a system for estimating uncertainty in a

Calculation

555am 5 15am
51 cut I o I cut

Zero's can be partof
1 0079 see I measurement significant

or Zero's can beplaceholders0000079cm Small
for the value notSignifica

All non zero digits are significant

Siggi1 6273

19 21 4

13 7 3
5672 4



Any Zero flankedby non zero's is part of
the measurement and is Significant

sigfigs10.72

1603.02 6

10001 9 6

Any zero
to the right of the decimal

and

to the right of non zero digits
is significant

92 708 ft

g g

132.921 Q see 7

3

Zero's to the right of the
decimal but to

the left of the 1st non Zero digit
are placeholder

for calves less than I not Significant

Siggi0 01 ZE ML 1 25 x152mL

0 00063942 6 6.3942 1042 5

0 00193 m 1 93 x153m 3



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 m

poorlyexpressed93,710 an

1,290 000 gal

211ft
4 Sigfigs

Egg
2 Sigfigs

2100 am 2 100 x 103am 4 SF

2.10 x 103 em 3 SF

Z l x 103 an 2 SF

use scientific notation to

Communicate SF

Decimal Form Requires all 5 roles for SF

Scientific Notation all digitssignificant



Sigfigs
0.0092 cue
Faceholders

2 SF 9.2 15 cue

73.650 mL 7.3650 10 we

II Eee
5 SF

IEEEggpweaeane2SF
1.2 103gal

1 6920 L
t trailing

5 SF 1.6920 100 y

5 SF3 2000 102 see


