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The Scientific Method 

Galileo Galilei 

1564-1642 

Make some 

observations 

ñFalling objects seem to 

accelerate at the same 

rate... Independent of how 

massive they are!ò 

If we ignore 

air resistance! 

Propose a theory, involving things 

that can be measured 

0t=

x

g

m

21
2

x gt=
Distance 

fallen 

Time 

Acceleration (i.e. the 

rate at which 

speed increases) 
29.81msg -=

On Earth! 

Do an 

experiment 

Is there a match 

between theory 

and measured 

results? 

Is the 

experiment 

repeatable? 

Write up your findings 

and allow your peers to 

review it 

1 

2 

3 

4 



http://www.freethunk.net/nickkim/nickkim.php 

http://www.freethunk.net/nickkim/nickkim.php


How can we quantify the Universe? 

Length 

R

6,371kmR=

Surface area 

Volume 

2 9 24 1.139 10 kmRp = ³
3 12 34

3
1.083 10 kmRp = ³

Charge, energy, momentum, force, entropy .... 

Time 7 71year 365 24 60 60s 3.15 10 s 10 sp= ³ ³ ³ = ³ º ³

Mass 245.972 10 kgM = ³

This means 1 followed by 

twenty four zeros! 

The 

Earth 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Q3J5DlzhmXT-6M&tbnid=W6K5PbWvWNEO4M:&ved=0CAUQjRw&url=http://alegriphotos.com/Earthe_Europe-lphoto-bc33866eb07def1f3585687a8614af99.html&ei=ztqFUuuXH9GS0QWO9IHoDA&bvm=bv.56643336,d.ZG4&psig=AFQjCNEmO8Sshu1MpqraZ-3NV2Ynfm19Bw&ust=1384590380931554
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Q3J5DlzhmXT-6M&tbnid=W6K5PbWvWNEO4M:&ved=0CAUQjRw&url=http://alegriphotos.com/Earthe_Europe-lphoto-bc33866eb07def1f3585687a8614af99.html&ei=ztqFUuuXH9GS0QWO9IHoDA&bvm=bv.56643336,d.ZG4&psig=AFQjCNEmO8Sshu1MpqraZ-3NV2Ynfm19Bw&ust=1384590380931554


Standard form 
In Science, quantities can vary in scale from the very, very small to the truly 

enormous! 

Distance light travels in 

one year 

(a ñlight-yearò) 

Diameter of an atomic nucleus 

129.461 10 km

= 9,461,000,000,000km

³

1510 m

= 0.000000000000001m

-

Proxima 

Centauri 

4.25 light-years 

from Earth 

Using powers of ten 

is a much better way 

than writing all the zeros! 



Standard form 
Using standard form is easy ï the power is the number of zeros either 

side of the decimal point 
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41234 1.234 10= ³

4

0.0005678

5.678 10-= ³

For standard form 

this number is 

1,2,3,4,5,6,7,8 or 9 
 

i.e. not 0.8 or 19 

The number of digits after the decimal point tell you how precise the number is 

Million Millionth 



Write the following in standard form 

10000000

314000000000

0.000000002718

31234 10³

1056789 10-³



Write the following in standard form                                                             Solutions 

710000000 10=

11314000000000 3.14 10= ³

90.000000002718 2.718 10-= ³

3 3 3 61234 10 1.234 10 10 1.234 10³ = ³ ³ = ³

10 4 10

6

56789 10 5.6789 10 10

5.6789 10

- -

-

³ = ³ ³

= ³



Laws of Indices 

2 3 2 3 5

2 6 2 6 4

10 10 10 10

10 10 10 10
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10 10 10a b a b+³ =

a b a bx x x +=
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a

a

x
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These can be any 

numbers! 



Laws of Indices - powers 
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Laws of Indices ς roots 
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39 3 9 33 343 10 7 10 7 10³ = ³ = ³



Arithmetic for Science summary 

8123,000,000 1.23 10= ³ 50.0000456 1.23 10-= ³

2 10 1210 10 10³ =

2
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Standard Form 

Laws of Indices 

( )
10

2 2010 10=

101010 10=

Note  x, a and b 
just stand for 

óany numberô 

 

The relationship 

between them is the 

important idea.  

 

This is what algebra 

is all about! 



Measuring distance, 

time and density 

http://phet.colorado.edu/sims/density-and-buoyancy/density_en.html


One kg: the mass of the 

International Prototype Kilogram 

 

 

 

 

A cylinder of platinumïiridium 

alloy, 39.17 mm in both diameter 

and height 
 


