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The Scientific Method

2 |Propose a theory, involving things
that can be measured \

— 2 n Earth!
X=30C "

3 |Do an
experiment

|s there a match
between theory
Acceleration (i.e. the and measured
rate at _vvhich g= 9.81ms2 results?

speed increases)

Time
Distance /K

fallen

Is the
experiment
1 | Make some repeatable?
observations
AFalling objects seem to

accelerate at the same
rate... Independent of how
massive they[a

e -
4 Writeoup your findings
and allow your peers to
review it

R >

Galileo Galilei /m :

1564-1642 "3“4 L iweignore

air resistance!




Most scientists regarded the new streamlined
peer-review process as ‘quite an improvement.’

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



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

How can we quantify the Universe’
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Charge, energy, momentum, force, entropy
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Standard form

In Science, quantities can vary in scale from the very, very small to the truly
enormous!

cI?ri1se1:a;/r;1erIighttravelsin 94613 162 km
= 9,461,000,000,000k

(a iyaarhda)
Diameter of an atomic nucleus .
Using powers of ten

10— 15 is a much better way
m than writing all the zeros!

= 0.000000000000001

nucleus = neu tron

Proxima
Centauri

4.25 light-years
from Earth




Standard form

Using standard form is easy 1 the power is the number of zeros either
side of the decimal point

1=10 1=10"
10= 10 L -10°? 1234=1.2343 1€
100= 10 _ 3

m 10
1000= 106 L 10 0.0005678
10,000= 10 10.000

:@\.678 310°*
For standard form

100,000= 16 100,000
— 6 is number is
1,000,000= 10 14556000 = 10 134567800

Million Millionth i e not 0.8 or 19

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



Write the following in standard form

1000000(
31400000000

0.00000000271

1234 10

5678% 107



Write the following in standard form Solutions

10000006= 10

314000000008 3.14 ¥

0.000000002718 2.718 1

1234 16 =1.234 310 ¥0 1234 1

5678% 10° =5.6789 310 3O
=5.6789 310




Laws of Indices

1063 10 =10°°
1073 10° =16
1 =10*

10°

\ 10° - 100 =—

10°
10*- 16 =10°°

ié 1073 16) :1G+b

2 XX =X
TheseM

0 19° 10
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Laws of Indicespowers
(10?) =10 216 26% 18
(10?) =10 16 16 1° 16

(10°) =10" () =x*

(2-3)'2 — 93 2 [




Laws of Indiceg roots

A= 4 34 .
, \/X:XZ

V4 =4

— % 3% & 1

8 18§ & n/X:X”

Y8=8

Y323 10 £7 16)

7= 18




Arithmetic for Science summary

Standard Form

123,000,006 1.23 I 0.0000456= 1.23 10

Laws of Indices

1073 10° =107 XaXb — Xa+Io

Note X, aand b
10° : 1l — X' a just stand for
010:10 2 - dany number
1

n

The relationship
between them is the

b
(102 )10 =10" ( Xa ) — Xab important idea.
This is what algebra

1

1%]_010 =10 \ﬁ — Xn

IS all about!




Measuring distance,
time and density

(U MyBlock (s) Material | ice v Blocks
Mass / 460 | kg (&) Custom
Volume A 500 L

() Same Mass
. () Same Volume
W Innd EI;iEL‘ Alun‘n‘num =~

(_) Same Density
0.92 kg/L

() Mystery

Density



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

One kg: the mass of the
International Prototype Kilogram

A cylinder of platinumi iridium
alloy, 39.17 mm In both diameter
and height



