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Understanding 

Various Concepts 

Related To Units.

P A R T  2 / 3
Mass, Volume, Density, 

Temperature, Atomic 

Mass, Molecular Mass, 

Mole Concepts.

P A R T  3 / 3
Molar Mass,

Mass % Of Element,

% Weight,

% Volume,

Mole Fraction, 

Molarity, Molality.
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ATTRIBUTABLE

Record Who Performed An Action.

LEGIBLE
Data Must Be Readable Throughout The Entire 

Lifecycle Of The Record.

CONTEMPORANEOUS

Documented At The Time Activity.

ORIGINAL

Original Record Or A Certified Copy.

ACCURATE

No Errors Or Editing Without Documented 
Amendments. Reliable Data.

COMPLETE

All Data, Including Any Test, Repetition Or 
Reanalysis Performed. Data (Records) Must Be 

Complete.

CONSISTENT

All Components Of The Analysis Such As The 
Sequence Of Events Followed, Are Date- & 
Time-Stamped In The Expected Sequence.

ENDURING

A Sustainable Record (Systematically 
Documented) In Laboratory Notebooks Of 

Validated Systems.

AVAILABLE

Can Be Accessed For Review, Audit Or 
Inspection Over The Life Time Of The Record.

‘UNITS’ & ALCOA+ For Data Integrity
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amphere

01

02

03
04

05

06

07
m

kg

s A K

cd

mol

All Units Are Absolutely Arbitrary.

The International System Of Units (SI) Is 

The Modern Form Of The METRIC SYSTEM.
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SI Units Have Been Officially Adopted By 

Every Country In The World Except BURMA, 

LIBERIA & UNITED STATES OF AMERICA (USA).
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There Are Seven Base SI Units.

SI Units Are Recommended & Approved 

By IUPAC & IUPAP
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m
metre
The metre, symbol ‘m’, is the 

SI unit of length.

kg

kilogram
The kilogram, symbol ‘kg’, is 

the SI unit of mass.

s
second
The second, symbol ‘s’, is the 

SI unit of time.

K
kelvin
The kelvin, symbol ‘K’, is the SI unit 

of thermodynamic temperature.

cd

candela
The candela, symbol ‘cd’, is the SI unit 

of luminous intensity in a given direction.

A
amphere
The ampere, symbol ‘A’, is 

the SI unit of electric 

current.

Base SI Units

mole
The mole, symbol ‘mol’, is the SI 

unit of amount of substance.
mol
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Derived Units
All SI Units Are Derived From Seven Basic SI Unit In The Following Fashion.

m/s

SPEED

m/s2

ACCELERATION

NEWTON = 

N = kg.m/s2

FORCE

JOULE = 

J = kg.m2/s2

WORK
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Unit Systems
Following Three Unit Systems Are Most Widely Used

SYSTEM LENGTH MASS TIME
MKS (SI) metre (m) kilogram (kg) second (s)

CGS (SI) centimetre (cm) gram (gm) second (s)

FPS (Non-SI) foot (ft) pound (lb) second (s)

m/s

SPEED

m/s2

ACCELERATION

NEWTON = 

N = kg.m/s2

FORCE

JOULE = 

J = kg.m2/s2

WORK
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Unit Systems
Following Three Unit Systems Are Most Widely Used

SYSTEM LENGTH MASS TIME
MKS (SI) metre (m) kilogram (kg) second (s)

CGS (SI) centimetre (cm) gram (gm) second (s)

FPS (Non-SI) foot (ft) pound (lb) second (s)

cm/s

SPEED

cm/s2

ACCELERATION

NEWTON = 

N = g.cm/s2

FORCE

JOULE = 

J = g.cm2/s2

WORK
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Unit Systems
Following Three Unit Systems Are Most Widely Used

SYSTEM LENGTH MASS TIME
MKS (SI) metre (m) kilogram (kg) second (s)

CGS (SI) centimetre (cm) gram (gm) second (s)

FPS (Non-SI) foot (ft) pound (lb) second (s)

ft/s

SPEED

ft/s2

ACCELERATION

NEWTON = 

N = lb.ft/s2

FORCE

JOULE = 

J = lb.ft2/s2

WORK
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Units Used Frequently For Physical 

Measurements In Chemistry Are:

M A S S

V O L U M E

D E N S I T Y

T E M P E R A T U R E

A T O M I C M A S S

M O L E C U L A R M A S S

M O L E C O N C E P T S

M O L A R M A S S

M A S S % O F E L E M E N T

P E R C E N T B Y W E I G H T

P E R C E N T B Y V O L U M E

M O L E F R A C T I O N

M O L A R I T Y

M O L A L I T Y
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Unit-Prefixes As Specified By 

International System Of Units (SI)
Prefix Symbol MULTIPLYING FACTOR Scientific Notation

exa E 1 000 000 000 000 000 000 1018

peta P 1 000 000 000 000 000 1015

tera T 1 000 000 000 000 1012

giga G 1 000 000 000 109

mega M 1 000 000 106

kilo k 1 000 103

hecto h 100 102

deka/ deca da 10 101

UNIT QTY UNIT QTY --- 1 --- 1

deci d 0.1 10-1

centi c 0.01 10-2

milli m 0.001 10-3

micro µ 0.000 001 10-6

nano n 0.000 000 001 10-9

pico p 0.000 000 000 001 10-12

femto f 0.000 000 000 000 001 10-15

atto a 0.000 000 000 000 000 001 10-18

When Converting From Lower Prefix To Higher Prefix Multiply With 10-n.

When Converting From Higher Prefix To Lower Prefix Multiply With 10+n.
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Some Examples Of Commonly Used 

Unit-Prefixes Include.

N A N O M E T R E

M I C R O M E T R E

M I L L I M E T R E

C E N T I M E T R E

D E C I M E T R E

M E T R E

D E C A M E T R E

H E C T O M E T R E

K I L O M E T R E

N A N O L I T R E

M I C R O L I T R E

M I L L I L I T R E

C E N T I L I T R E

D E C I L I T R E

L I T R E

D E C A L I T R E

H E C T O L I T R E

K I L O L I T R E

N A N O G R A M

M I C R O G R A M

M I L L I G R A M

C E N T I G R A M

D E C I G R A M

G R A M

D E C A G R A M

H E C T O G R A M

K I L O G R A M
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Equivalence Of Various Pre-Fixes To SI 

Unit “metre” Are As Follows: 

1

metre

m

10

decimetre

dm

102

centimetre

cm

103

millimetre

mm

106

micrometre

µm

109

nanometre

nm

1012

picometre

pm

1015

femtometre

fm

1018

attometre

am

These Units Are Commonly Used For Length Measurement In Industrial Laboratories.

Prefix

exa

peta

tera

giga

mega

kilo

hecto

deca

UNIT

deci

centi

milli

micro

nano

pico

femto

atto
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Equivalence Of Various Pre-Fixes To SI 

Unit “metre” Are As Follows: 

1

metre

m

10-1

decametre

dam

10-2

hectometre

hm

10-3

kilometre

km

10-6

megametre

Mm

10-9

gigametre

Gm

10-12

terametre

Tm

10-15

petametre

pm

10-18

exametre

Em

These Units Are Commonly Used For Length Measurement In Industrial Laboratories.

Prefix

exa

peta

tera

giga

mega

kilo

hecto

deca

UNIT

deci

centi

milli

micro

nano

pico

femto

atto
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Equivalence Of Various Pre-Fixes To SI 

Unit “gram” Are As Follows:

1

gram

g

10

decigram

dg

102

centigram

cg

103

milligram

mg

106

microgram

µg

109

nanogram

ng

1012

picogram

pg

1015

femtogram

fg

1018

attogram

ag

These Units Are Commonly For Mass Measurement In Industrial Laboratories.

Prefix

exa

peta

tera

giga

mega

kilo

hecto

deca

UNIT

deci

centi

milli

micro

nano

pico

femto

atto
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Equivalence Of Various Pre-Fixes To SI 

Unit “metre” Are As Follows: 

1

gram

g

10-1

decagram

dag

10-2

hectogram

hg

10-3

kilogram

kg

10-6

megagram

Mg

10-9

gigagram

Gg

10-12

teragram

Tg

10-15

petagram

pg

10-18

exagram

Eg

These Units Are Commonly Used For Length Measurement In Industrial Laboratories.

Prefix

exa

peta

tera

giga

mega

kilo

hecto

deca

UNIT

deci

centi

milli

micro

nano

pico

femto

atto
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Equivalence Of Various Pre-Fixes To SI 

Unit “litre” Are As Follows:

1

litre

L

10

decilitre

dL

102

centilitre

cL

103

millilitre

mL

106

microlitre

µL

109

nanolitre

nL

1012

picolitre

pL

1015

femtolitre

fL

1018

attolitre

aL

These Units Are Commonly Used For Volume Measurement In Industrial Laboratories.

Prefix

exa

peta

tera

giga

mega

kilo

hecto

deca

UNIT

deci

centi

milli

micro

nano

pico

femto

atto
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Equivalence Of Various Pre-Fixes To SI 

Unit “metre” Are As Follows: 

1

litre

L

10-1

decalitre

daL

10-2

hectolitre

hL

10-3

kilolitre

kL

10-6

megalitre

ML

10-9

gigalitre

GL

10-12

teralitre

TL

10-15

petalitre

pL

10-18

exalitre

EL

These Units Are Commonly Used For Length Measurement In Industrial Laboratories.

Prefix

exa

peta

tera

giga

mega

kilo

hecto

deca

UNIT

deci

centi

milli

micro

nano

pico

femto

atto
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mass

kg

CHEMISTRY

MASS?
Amount Of 

Matter Present 

In A 

Substance.

SI Unit
kilogram 

(kg)

Other Units
microgram (µg), 

milligram (mg), gram 

(g),  decagram (dg), 

hectogram (hg), etc.

The IPK

Cylinder Made Of 90% 

Platinum & 10% Iridium 

Kept @ International 

Bureau of Weight & 

Measures in France 

is The International 

Prototype Kilogram

(IPK).  
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N

CHEMISTRY

WEIGHT?

Weight Is The 

Pull of Gravity 

Exerted On A 

Body.

SI Unit
Newton

(N)

Other Units

kg.m/s2,  

dyne (dyn), 

pound-force (lbf), 

gram (g), etc.

Formula

𝑾𝒆𝒊𝒈𝒉𝒕 = 𝒎 × 𝒈

Where, 

m = mass & 
g = acceleration due to 

gravity  
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weight

N

CHEMISTRY

Mass Does 

Not Depend 

On Gravity & 

Is Constant 

Everywhere.

Mass Can 

Never Be 

Zero.

Mass Can Be 

Measured 

Using 

Ordinary Pan 

Balance.

Weight 

Depends on 

Gravity, 

Hence Varies 

From Place to 

Place

Weight Can 

Be Zero In 

Absence Of 

Gravity.

Weight Can 

Be Measured 

Using Spring 

Balance Or 

By Formula.

MASS

Vs.

WEIGHT
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cm3

CHEMISTRY

VOLUME?
Quantity Of 3D 

Space Occupied 

By A Solid, 

Liquid Or Gas.

SI Unit
Cubic Metre

(m3)

Other Units

Litre (L), Microlitre

(µL), Millilitre (mL), 

Cubic Centimetre

(cm3) or (cc), dm3, 

gallon, barrel, etc.

Formula

𝑽𝒐𝒍𝒖𝒎𝒆 = 𝒍 × 𝒃 × 𝒉

Where, 

l = length,
b = breadth & 

h = height
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cm3

CHEMISTRY

In Chemistry Labs, 

Smaller Volumes 

Are Often 

Denoted In mm3, 

cm3(cc) or dm3 

Units.

A Common Unit 

Litre (L), Which Is 

Not An SI Unit, Is 

Used For 

Measurement Of 

Volume Of Liquids.

When Analysing

Small Quantities Of 

Liquid, Units Like 

Millilitre (mL), 

Microlitre (µL)

Are Used.
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UNITS01

METRIC SYSTEM02

SI UNITS03

IUPAC04

UNIT PREFIXES CONV.07

IUPAP05

UNIT PREFIXES06

UNITS
BASICS OF CHEMISTRY

END OF

PART 1/3


