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Physics – Data treatment

Units

SI Unit:

· SI units: Systéme Internationale (International Systems of Units)

· Fundamental quantities: Mass, Length, Time, Current, Amount of substance, Temperature, Luminous intensity

· Mass m: Kilogram, kg

· The mass of a specific cylinder of platinum-iridium alloy kept at International Bureau of Weights and Measures in Paris, France

· Time t: Second, s

· The time interval of 9192631770 cycles of radiation corresponding to the transition between hyperfine levels of the ground state of the caesium-133 atom

· Length (: Meter, m

· The distance traveled by light in vacuum in a time of 1/299792458 s

· Temperature T: Kelvin, K

· 1/273.16 of the thermodynamic temperature of the triple point of water

· Current I: Ampere, A

· The constant current which if maintained in two straight parallel conductors of infinite length and negligible circular cross-section and placed 1 meter apart in vacuum would produce a force of 2(10–7N per unit length between the conductors

· Luminous Intensity Iv: Candela, cad

· The luminous intensity in a given direction of a source that emits monochromatic radiation of frequency 540(1012Hz that has a radiant intensity of 1/683 watt per steradian

· Amount of substance n: Mole, mol

· The number equal to the number of atoms in 0.012 kg of carbon-12

Prefix for Unit Symbols:

Multiple
Prefix
Symbol
Multiple
Prefix
Symbol

1018
exa
E
10–1
deci
d

1015
peta
P
10–2
centi
c

1012
tera
T
10–3
milli
m

109
giga
G
10–6
micro
m

106
mega
M
10–9
nano
n

103
kilo
k
10–12
pico
p




10–15
femto
f




10–18
atto
a

Errors

Error: A measure of the range of uncertainty of a reading or a result

Type of errors:

· Random error: From unknown and unintended fluctuations of the conditions

· Can be revealed by repeated observation of a particular quantity

· Error can be reduced by improving experimental techniques and repeating the measurement

· By statistical method

· Precise experiment: Small random error

· Example of random error:

· Friction

· Fluctuations in air temperature or supply voltage

· Non-uniformity of material

· Unbiased estimates of measurement readings

Systematic error: Produced by something which affects the measurement in a regular and predictable way

· Causes a fixed shift in all measurements

· Cannot be revealed by repetition of measurements

· It can be reduced or eliminated by:

· Using special techniques such as control experiments

· Recalibrate or change the instruments

· An accurate experiment has small systematic error

· Example of systematic error:

· Zero error in meters

· Energy loss

· Faulty of apparatus

· Human reaction time

Errors:

Absolute error: The error expressed in deviations from the mean value

· x in the quantity x ( x
· Fractional error: The error expressed in the ratio of deviation to the mean value

· Fractional error = 
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· Sum & difference:

The uncertainty of a sum / difference of two value is the sum of their uncertainty

· If z = x ( y, z = x + y
· Product: If z = xy, 
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· Quotient: If 
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· Power: If z = xn, 
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If 
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