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8 ways

faith

reason

Intuition
Imagination
language

sense perception
memory

emotion

4 experiments

1. Searching for sun spots
using secondary data

2. Engineering a water wheel
solving problems

3. Colourful beetles
transferring knowledge

4. Osmosis

experiments in silico
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SEARCHING FOR
SUNSPOTS




SEARCHING FOR
SUNSPOTS

SOHO is a project of
International cooperation
between ESA and NASA.

Observatoire Solaire
et Héliosphérique
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Tracking
sunspots
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Interference

COLOURFUL
BEETLES

light waves




thin film
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Structure of
my plastic
film
showing
thin layers
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lettuce leaf
before iImmersion

lettuce leaf
Immersed In
water for 3 hours




A simple simulation

B Membrane Channels (1.00) - 0] x|

File Help
PLET

Membrane

[ Show Concentrations

Ll -

Leakage Channels Gated Channels




DIFFUSION
EXPERIMENT
Start:

20 particles above

5 particles below

Finish:
13 particles
above

12 particles
below




OSMOSIS
EXPERIMENT
Start:

20 water, 10 sugar
above

20 water below

Finish:
19 water, 10 sugar
above

20 water below




NetLogo_Osmosis_Simulator - NetLogo {C:Users'david.clapp'Documents’IB conf Oct 2014}
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A more sophisticated

7 | ==imulation

setup

start | stop o

osmolarity_left 6.00 osmolarity_right 2.00

initial characteristics of solutions given the osmolarities (solute = glucose)

solute | liter solution [g] right
360

solute J licer solution [q] left
1080

water | liter solution [g] right
7724

water | liter solution [g] left
317.2

weight per liter solution [a] right
11324

weight per liter solution [g] left
1397.2

density [g/cm3] right
1.13

density [g/cm3] left
1.4

weight percentage solutes right
3ls

weight percentage solutes left
77.3

molecule ratio water ; soluke left | | molecule ratio water : solute right

Take the slider below and adjust the simulation speed until movements are smooth,

number_dissolved_particles_left
18

number_water_molecules_left
101

water_concentration_left*
0.849

*) "water concentration”
means the mole fraction of
waker

on o rl
EDFF membrane-arresked?

ticks: 107

uos

number_dissolved_particles_right
-]

number_water_molecules_right
81

waker_concentration_right™®
0,931

stark | stop traces

clear braces

average "speed” of osmosis™®*
0

*+) distance of membrane wall
after 1000 time ticks

2.9 21.5
Membrane Position Difference of Water Concentration Cn gee speed_histograms
21.2 B membrane_position| | g.23 B water_conc_diff OF ~ ~
[ zero_line L. — [E zeroline =
M =quilibrium_position o B avg_water_conc_diff _— 1 - L ()
T 0
e 0 3
v N Speed Histogram Dissolve...
206
* Holbert, N. and Wilensky, U. (2012).-MetkzogorOsmotic Pressure model
o 1.87 ; 0
[i] 114 o 114 0 3
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Data can be extracted from the

simulation :
0.244

| The graph shows the decrease
In concentration difference
as the membrane moves
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S0 we can
describe osmosis.

Now can we
explain osmosis?
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Galileo and medicine






Instructions for using your
Personal Galilean Pulsometer

(PGP)
Measure length of

pendulum here
BPM 115\‘100 90 80 10 65 60

R RIS ORPEFFAREFORE CFRpCTE AT
0em 12 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 B 1© 20 21 2 23 M4 2B

length(em) | 4] 5| 6] 7| 8§ 9| 10| 11| 12| 13| 14| 15| 16| 17| 18] 19| 20| 21| 22| 23| 4| 25
BPM 150| 134| 122| 113| 106 100, 95| 90| 8| &3 80| 7/| 75 73| 70| 69 6/ 65 64 62| 61| 60

N
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