Investigating the factors that affect the conductance of different solutions

Introduction

Just as metallic conductors have a resistance when a current is passed through them so do
ionic solutions. However, when dealing with solution it is more convenient to look at its
conductance, G, rather than its resistance and is simply the reciprocal of the resistance, R. The
unit of measurement is siemens,Q2-1 G=1/R. We can also work the conductance from knowing
the current and the voltage G=I/V.

The ability of a solution to conduce electricity is due to the dissociation of the compounds
presence into its constituent ions. Theses ions play the same role, in solutions, as electrons do
in metallic conductors, they transport the electric charge from one electrode to the other.

Aim
To investigate how certain factors affect the conductance of a solution.

The factors | have considered investigating, that may have an affect on the conductances of a
solution are:

= different concentrations of the solution (0.5M, 1M, 1.5M, 2M, 2.5M & 3M)

= the temperature of the solution (ranging between 20°C to 90°C)

= different solutions (Sodium Chloride& Sulphuric Acid)

= (different electrodes (Carbon & Copper)

Summary

In this investigation | analysed certain factors that | thought might affect the conductance of a
solution i.e. concentration, temperature, different solutions, different electrodes. Before carrying
out my actual experiment | carried out a trial to see whether they’re any areas for improvement.
After inputting the improvements | carried the actual experiment. Once the results were
obtained | used graphical techniques to present the data.

My results for all the factors showed a definite trend, which were easy to provide simple
superficial explanations for. However underneath lay a much more complex relationship
between the individual factors and conductance, which were far more intricate then | had
imagined at the on set of the investigation

At the end of the investigation | felt that this was a very worthwhile and extremely interesting
topic. Before conducting this investigation | knew very little about this field of physics but after
doing the research and carrying out the experiments | have learned a much greater insight to
the workings of conductance.



Method

Different concentrations

To begin with it was essential that all concentrations of solutions used in the experiment were
uncontaminated since this would immediately make the results of the experiment invalid. First
collect the required apparatus and set it up as shown in diagram 1. Then measure 50ml of
0.5M sodium chloride solutions in a beaker using a measuring cylinder. Then place the graphite
electrodes into the solution and connect it up to the circuit using crocodile clips. After that
switch the power pack on and take the readings from the ammeter and the voltmeter. Repeat
the process three times in order to take an average reading. Then carry out the experiment for
the different concentrations i.e. 1M, 1.5M, 2M, 2.5M & 3M. Once you finish the experiment with
carbon electrodes, and then repeat the experiments again but this time alter the electrode and
use copper electrode instead of carbon electrode.

Now do the experiment again but this time with sulphuric acid. Making sure all the process is
repeated.

Modifications to experimental method following trial.

In my trial | used a d.c current. This altered my experiment results because | found that using a
d.c. Current caused chlorine gas to be given off, identifiable from the smell. This happened
because the electrodes were producing their own voltage, so electrolysis was taking place.
This also meant the concentration of the solution would have changed. These could have
caused a large inaccuracy in my results.

Improvement- Instead of using d.c use a.c current. By using an a.c current electrolysis is
avoided because the ions are constantly flowing in alternating directions so do not get time to
form at either electrode.

Before carrying out the actual experiment | improved my method by altering the problems found
during the trial.

Temperature

Again make sure that all concentrations of solutions used in the experiment are
uncontaminated since this would immediately make the results of the experiment invalid. Then
set up the apparatus as shown on diagram 2. Then measure 50 ml of sodium chloride into the
beaker. Place the digital thermometer into the solution then Heat the solution using the Bunsen
burner. Remove the heat and place the electrodes into the solution. Afterwards switch the
power pack on and take the readings of the ammeter and voltmeter. Then heat the solution for
till the solution reach the next desired temperature and carry out the same process. Repeat the
experiments for all the temperatures. Carry out the same experiment again but this time
change the electrode and use copper electrode.

Replicate the experiment again but this time with sulphuric acid. Making sure all the process is
repeated.



Modifications to experimental method following trial.

In my | found that it was very hard to heat the solution to a certain temperature because during
heating the temperature rise was very rapid and did not allow enough time to take accurate
readings.

Improvement- Instead of heating the solution to one temperature after the other, | found that
by heating the solution to the maximum temperature and leaving it cool to the necessary
temperature was more effective.

The maximum temperature | went up to was 83 °c because my preliminary work showed that
solution started to boil above this temperature, so | knew if that happened my experiment would
not have been fair.

Before carrying out the actual experiment | improved my method by altering the problems found
during the trial.

In my final experiment | only tested one concentration of both solutions because all
concentrations should show the same effect in conducting the current when the temperature is
increased.

Apparatus List

Voltmeter - Clamps & Clamp stands
Ammeter - Bunsen burner

Digital thermometer - Crocodile clips

50 ml beakers

Graphite & Copper electrodes
Power Pack

Connection leads



Setting of the apparatus

Diagram 1 (Concentration)

Diagram 2 (Temperature)



Hypothesis: What effect does different concentrations of the solution (0.5M, 1M, 1.5M,
2M, 2.5M & 3M) have on the conductance of a solution?

| hypothesise that as | concentration of the solution is increased the conductance of the
solution will also increase. | predict the rate of the conductance is directly proportional to the
concentration. This is because in solutions, the process of electrolysis conducts electricity,
which is when the compound dissociates into its constituent ions. These ions then carry the
charge from one electrode to the other. So going badk to concentration we can see if the
concentration is increased there will be more ions and charge carriers present in the solutions,
causing an increase in the conductance.

| hypothesise when | plot a graph for concentration against conductance | will expect to get a
similar graph to the one below:
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| predict the graph will have the following shape because when the concentration increases the
conductunce is also incraesing at the same time.

Hypothesis: What effect does different temperatures of the solution (ranging between
20°C to 90°C) have on the conductance of a solution?

| hypothesise as | increase the temperature of the solution the conductance of the solution will
also increase. This happens because when we heat the solutions, the in the ions in the solution
get a bigger kinetic energy from the heat. The extra kinetic energy makes the ions move vibrate
faster. This leads to rush in the electricity transfer between ions to ions and it leads to the
increase in conductance.



| hypothesise when | plot a graph for concentration against conductance | will expect to get a
similar graph to the one below:
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| predict the graph will have the following shape because when the concentration increases the
conductunce is also incraesing at the same time.

Hypothesis: What effect does different solutions (Sodium Chloride& Sulphuric Acid)
have on the conductance rate of a solution?

| hypothesise out of the two solutions Sulphuric acid will conduct the solution better than
sodium chloride. | think this will happen because in sulphuric acid there are more positively
charged ions to carry the electric charge than there is sodium chloride. In sulphuric acid there
are 2H+ ions where there is only one Na+. So more positively charged ions the better he
conductance will be.

Hypothesis: What effect does different electrodes (Carbon & Copper) have on the
conductance rate of a solution?

| hypothesise Carbon will have better conductance rate than some Copper because it's a better
conductor of electricity than copper. So better conductor means the higher conductance.



Results

Concentration

Sodium Chloride (Carbon electrode)

Concentration (M) Voltage | Average | Current Average | Conductance (S)
(Volts) | Voltage (Amps) Current (3s.f)
(3d.p)
2.1 0.226
0.5M 2.1 21 0.228 0.228 0.109
2.1 0.229
2 0.285
M 2 2.0 0.287 0.286 0.143
2 0.285
1.9 0.311
1.5M 1.9 1.9 0.312 0.311 0.164
1.9 0.311
1.9 0.387
2M 1.9 1.9 0.388 0.389 0.205
1.9 0.391
1.9 0.415
2.5M 1.9 1.9 0.420 0.418 0.220
1.9 0.418
1.9 0.468
3M 1.9 1.9 0.472 0.471 0.248
1.9 0.473
Sulphuric acid (Carbon electrode)
Concentration (M) Voltage | Average | Current Average Conductance (S)
(Volts) Voltage (Amps) Current (3d.p) | (3s.f)
1.8 0.513
0.5M 1.8 1.8 0.505 0.521 0.289
1.8 0.546
1.8 0.570
M 1.8 1.8 0.505 0.526 0.292
1.8 0.504
1.8 0.550
1.5M 1.8 1.8 0.555 0.555 0.308
1.8 0.559
1.8 0.564
2M 1.8 1.8 0.606 0.587 0.326
1.8 0.590
1.7 0.635
2.5M 1.7 1.7 0.638 0.639 0.376
1.7 0.644
1.7 0.649
3M 1.7 1.7 0.651 0.652 0.383
1.7 0.655




Sodium Chloride (Copper electrode)

Concentration (M) Voltage | Average | Current Average | Conductance (S)
(Volts) Voltage (Amps) Current (3s.f)
(3d.p)
2.2 0.195
0.5M 2.2 2.2 0.198 0.196 0.089
2.2 0.196
2.2 0.245
M 2.2 2.2 0.227 0.236 0.107
2.2 0.235
2.1 0.285
1.5M 2.1 21 0.288 0.287 0.137
2.1 0.288
2.1 0.305
2M 2.1 21 0.329 0.322 0.153
2.1 0.331
2.1 0.338
2.5M 2 21 0.345 0.340 0.162
2.1 0.336
2 0.354
3M 2 2 0.365 0.361 0.181
2 0.365
Sulphuric acid (Copper electrode)
Concentration (M) Voltage Average | Current Average Conductance (S)
(Volts) Voltage (Amps) Current (3s.f)
(3d.p)
2.1 0.258
0.5M 2.1 21 0.247 0.255 0.121
2.1 0.259
2.1 0.361
M 2.1 21 0.370 0.365 0.174
2.0 0.365
1.7 0.629
1.5M 1.7 1.7 0.622 0.628 0.370
1.7 0.634
1.5 1.034
2M 1.5 1.5 1.050 1.048 0.699
1.5 1.059
1.5 1.105
2.5M 1.4 1.4 1.111 1.109 0.792
14 1111
14 1.200
3M 1.3 1.3 1.214 1.205 0.927
1.3 1.200




Temperature

1 M Sodium Chloride (Carbon electrode)

Voltage Average | Current Average Conductance (S)
Temperature °C (Volts) Voltage (Amps) Current (3s.f)
(3d.p)

2.1 0.199

21.9 2.1 2.1 0.195 0.198 0.094
2.1 0.199
2.1 0.208

33.3 2.1 2.1 0.209 0.208 0.099
2.1 0.207
2.1 0.229

431 2.1 2.1 0.226 0.227 0.108
2.1 0.227
1.9 0.269

53.8 1.9 1.9 0.268 0.269 0.142
1.9 0.269
1.9 0.431

63.6 1.9 1.9 0.435 0.433 0.228
1.9 0.433
1.9 0.466

73.9 1.9 1.9 0.466 0.466 0.245
1.9 0.466
1.8 0.512

83.7 1.8 1.8 0.513 0.513 0.285
1.8 0.515




1 M Sulphuric acid (Carbon electrode)

Voltage Average | Current Average Conductance (S)
Temperature °C (Volts) Voltage (Amps) Current (3s.f)
(3d.p)

1.7 0.697

21.9 1.7 1.7 0.697 0.697 0.410
1.7 0.698
1.7 0.745

33.3 1.7 1.7 0.747 0.745 0.438
1.7 0.744
1.7 0.793

431 17 1.7 0.793 0.794 0.467
1.7 0.795
1.7 0.841

53.8 17 1.7 0.843 0.842 0.495
1.7 0.843
1.7 0.877

63.6 17 1.7 0.879 0.880 0.518
1.7 0.883
1.6 0.909

73.9 1.6 1.6 0.909 0.909 0.568
1.6 0.909
1.6 0.932

834 16 1.6 0.935 0.934 0.584
1.6 0.934
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1 M Sodium Chloride (Copper electrode)

Voltage | Average | Current Average | Conductance (S)
Temperature °C (Volts) Voltage | (Amps) Current | (3s.f)
(3d.p)

2.0 0.457

234 2.0 2.0 0.457 0.457 0.229
2.0 0.458
1.9 0.552

33.3 1.9 1.9 0.552 0.552 0.291
1.9 0.552
1.9 0.618

43.9 1.9 1.9 0.622 0.621 0.327
1.9 0.623
1.9 0.698

53.6 1.9 1.9 0.698 0.698 0.367
1.9 0.699
1.8 0.765

63.6 1.8 1.8 0.768 0.767 0.426
1.8 0.768
1.8 0.782

73.9 1.8 1.8 0.783 0.782 0.434
1.8 0.782
1.8 0.798

83.2 1.8 1.8 0.801 0.801 0.445
1.8 0.805
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1 M Sulphuric Acid (Copper electrode)

Voltage | Average | Current Average | Conductance (S)
Temperature °C (Volts) Voltage | (Amps) Current | (3s.f)
(3d.p)

1.6 0.862

24.2 1.6 1.6 0.865 0.864 0.540
1.6 0.866
1.5 1.112

33.3 1.5 1.5 1.112 1.113 0.742
1.5 1.115
1.4 1.169

43.5 1.4 1.4 1.170 1.169 0.835
1.4 1.168
1.4 1.297

53.8 1.4 1.4 1.299 1.297 0.926
1.4 1.295
1.3 1.335

63.6 1.3 1.3 1.335 1.335 1.027
1.3 1.336
1.3 1.387

73.9 1.3 1.3 1.388 1.386 1.066
1.3 1.384
1.3 1.414

83.2 1.3 1.3 1.419 1.416 1.089
1.3 1.414

The results above were averaged out and in some cases they are rounded up to certain degree
of accuracy.

| used the following formula to calculate the results:

If: G=1R and R=V/I
Therefore: G=_1_ = G=I/V
(VI
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Working out Error bars and Error box

When we take the reading of any apparatus such as voltmeter, ammeter or thermometer there
is always going to be an error. This error will have an effect on the graph we plot so we also
need to plot the error points on the graph in order to find the actual line. If we were plotting
error points for any other experiments, we will only have to plot + a certain value. But in this
certain case we have to work out the Gmax and Gminto plot in the graph because conductance is
worked out from two points. Also due to the restrictions in Microsoft excel we have to work the
average of these max and min results and subtract them away from the actual reading to find
the Errormax and Error min.

Absolute errors:
Voltage (v)- 0.05 volts current (i)-0.0005amps temperature- (t) 0.05
G=l/V
Gmax = | max =+ Al Emax =1+ Al -1V
V nin V-Av V-Av
When [ =0.311 V=1.9 G=0.164

E.g. - Grax= 0.3115 = 0.168 (3.d.p)

1.85
finally E max = 0.168 -0.164= 0.004
Also  Gmin= Imin =|-A
Vmax V+Av
Gmin=0.3105 =0.159 (3.d.p)
1.95
finally Emin = 0.159 - 0.164 = - 0.005

Sodium Chloride (Carbon electrode)

Concentration (M) Gnmin (3d.p) Gmax(3d.p)
0.5M -0.003 0.002
M -0.029 0.003
1.5M -0.005 0.004
2M -0.006 0.006
2.5M -0.006 0.006
3M -0.007 0.007
Emin = -0.009 Emax =0.005
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Sulphuric acid (Carbon electrode)

Concentration (M) Gmin(3d.p) Gmax(3d.p)
0.5M -0.008 0.009
M -0.008 0.009
1.5M -0.008 0.009
2M -0.009 0.010
2.5M -0.009 0.012
3M -0.011 0.012
Emin = -0.009 Emax =0.010
Sodium Chloride (Copper electrode)
Concentration (M) Gmin(3d.p) Gmax(3d.p)
0.5M -0.002 0.002
M -0.002 0.003
1.5M -0.004 0.003
2M -0.004 0.004
2.5M -0.004 0.004
3M -0.005 0.004
Emin = -0.004 Emax =0.003
Sulphuric acid (Copper electrode)
Concentration (M) Gmin(3d.p) Gmax(3d.p)
0.5M -0.003 0.003
M -0.005 0.004
1.5M -0.011 0.011
2M -0.023 0.024
2.5M -0.028 0.030
3M -0.035 0.037
Emin =-0.018 Emax =0.018
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Temperature

For the temperature the error is going to be constant £0.05. However for we have to work out

the Eminand Emax. .

1 M Sodium Chloride (Carbon electrode)

Temperature °C Gmin(3d.p) Gmax(3d.p)
21.9 -0.002 0.003
333 -0.003 0.003
43.1 -0.003 0.003
53.8 -0.004 0.004
63.6 -0.006 0.006
73.9 -0.006 0.007
83.7 -0.007 0.008
Emin = -0.004 Emax = 0.005
1 M Sulphuric acid (Carbon electrode)
Temperature °C Gmin(3d.p) Gmax(3d.p)
21.9 -0.012 0.013
333 -0.013 0.014
43.1 -0.014 0.015
53.8 -0.014 0.016
63.6 -0.015 0.016
73.9 -0.017 0.019
83.4 -0.018 0.019
Emin =-0.015 Emax = 0.016
1 M Sodium Chloride (Copper electrode)
Temperature °C Gmin(3d.p) Gmax(3d.p)
23.4 -0.006 0.006
333 -0.008 0.008
43.9 -0.009 0.009
53.6 -0.009 0.011
63.6 -0.012 0.013
73.9 -0.012 0.013
83.2 -0.012 0.013
Emin =-0.010 Emax = 0.010
1 M Sulphuric Acid (Copper electrode)
Temperature °C Gmin(3d.p) Gmax(3d.p)
24.2 -0.017 0.018
333 -0.024 0.026
43.5 -0.029 0.031
53.8 -0.032 0.035
63.6 -0.038 0.041
73.9 -0.040 0.043
83.2 -0.044 0.044
Emin =-0.032 Emax = 0.034
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Analysis

What effect does different concentrations of the solution (0.5M, 1M, 1.5M, 2M, 2.5M & 3M)
have on the conductance of a solution?

Graphs 1 - 4 illustrate the relationship between of conductance against different concentration.
All four graphs are upwards sloping curves, which all show that as the concentration increases;
the value of conductance increases in magnitude illustrating a direct relationship.

Graphs 5-8 illustrate the relationship between of conductance against different temperatures.
Again all four graphs are upwards sloping curves, which all show that as the concentration
increases; the value of conductance increases in magnitude illustrating a direct relationship.
Graph One (Sodium Chloride (Carbon electrode))

From this graph | can see that as the concentration of the sodium chloride increases by every
0.5M the conductance also increases by a by a value. In between 31 M the line of best fit is
almost a straight line. From 1-3M the line steadily slopes up wards.

Graph Two (Sodium Chloride (Copper electrode))

The graph shows a steady increase. The slope is constantly increasing all the way and most of
the points fell into the line of bet fit.

Graph Three (Sulphuric acid (Carbon electrode))

This graph is very similar to the first one. At the start the gradient is almost constant and it's
almost a straight line. The from about 1M the slopes upwards and increases the gradient.

Graph Four (Sulphuric acid (Copper electrode))

Unlike the other graph this graph has a different line. Unlike the other slopes this one increases
straight from the start. It has steeper gradient, which shows that it has a faster rate.

Temperatures
Graph Five (1 M Sodium Chloride (Carbon electrode))

This graph again has a similar slope. As the temperature increases the conductance is also
increasing. In the graph until about 40°c we get a straight line with a very straight gradient.
After that the line increases monotonically with an upward slope. | think the reason we get a
curve like this is because the conductance readings are very close together.

Graph Six, Seven and eight
The shape of curves these graphs are similar. As the concentration increases the conductance
also increases. They are all increasing at a steady rate. They also have an upward slope.

24



Conclusion:

What effect does different concentrations of the solution (0.5M, 1M, 1.5M, 2M, 2.5M & 3M)
have on the conductance of a solution?
Dop py nymotnecio I Tpediyed THOT AL THE YOVYEVTIPATIOV O TNE GOALTLOV LG VY PEACED dp
op 0.5M 10 3.0M, e pate 0 yovduyTavye ®OLAS aAco Wy peace. IT 1o yAeap dpop tafAec 1
70 4 0.0 WEAA O.G YpOTTNG 1—4 TNAT OLG TNE LOVYEVTIPOUTLOV 0P COALTIOVG LVYPEACED, TNE PUTE O
¢ yovdvytavye aroo vy peaced. TNie TPOwWES LY NYTOTNEGLO Y OPPEYT CLVYE:

= ®pop e dOTOL LVOAY LG ME YOV GEE TNAT OLC TNE POLTE LVY PEACLVY.

= OpOoU TNE YPATN ®E YET 0LV LTLOAPS GAOTLVY OLT 0L GTEODY POLTE.

= Opop e pecLAT TAPAe ®E YOV GEE TNE Y OVILYTAVYE 1O LVYPEACLVY OLG OE YO SO®V Op

op 0.5-3M.

AAL ™1C NATTEVED BEYOLLGE ALG TNE YOVYEVTPOTLOV LVYPEAGES TNEPE LG ALV LVYPEONTE LV TNE VU
UPep L0Vo TPEGEVT LV TNE GOALTIOV TTEP LVLIT WOAVLUE. Tnepedope Py LV PEAGLVY TNE CLLOVVT OO
LOVG LOPE YMNOPYE X OV BE X appLed, @NYN LEAVST TNE POLTE Y OVOVYTAVYE ALAGO PLOEG.

Qnar edpdeyt dogo diddepevt TepmepatLPES 0 TNE coAvTioV (pavyvy Betmeev 20°PX 1o 90°X) n
o@E OV TNE Y ovoLYTAVYE 0B O GoAvTIOV?

Iv py nymoteoio I mpediyted TNOT 0L TNE TEUTEPATLPE 1O LVYPEACED TNE Y OVILYTAVYE MOVAD
oroo wypeace. Tnepe wepe o vouPep od votafre Sihpdepevy e G TNE TEUTEPATVPE VY PEACED
. A vote 0 tneoe wepe pade:
® (OO TNE TEUTEPOTLPE MOC LVYPEAGED TNEPE AT Y OVOLOepAPAe pLoE LV TNE pate 0P YOV
SLYTAVYE LV GOUE GOAVTLOVG
® (OO TNE TEUTEPOATLPE MOC LVYPEAGED TNEPE AT Y OVOLIEPAPAE pLoE LV TNE pALTE O YOV
SLYTOAVYE LV GOUE COAVTLOVG MLTN O X EPTULY EAEYTPOOEC

It 16 xAeap dppop Tafrec 5 1o 8 o WEAA AG Ypann 5 TO 8 TNOT OLG TNE TEUTEPATLPE LVYPEATED
me yovdvyTavye oAco vy peoced. THLG, TPOTLVY THOT LY NYTOTNECLO OOG Y OPPEYT CLVYE:

o  ®pop at e pecvAt Tafre odp 1 M Zodop Xniopide (XapPov eheytpode) I yov cee o
eV e Tepunepatupe woo ot 21.9°X e xovduytovye woo 0.094% But mneV THE TEUTEP
atupe ®oo ot 83.7°X e yovduytavye woo 0.285%, 6o Thepe 16 o pioe 00 0.191 £ v o
Bout 60°X pavye. ALco 10 we Aook ot 1 M Zudanupiy oxtd (Xonmep eleytpode) TaPhe
1T 16 YAg0P TNOT TNEPE Lo o pLog 0 0.549% 1v ovp 60°X poLvYyE.

o Tneypannc alco GNO® o YAe0p EBLOEVYE OO LVYPEOACE LV TEUTEPATLPE BEYAVLOE TNEY
OAA OMNO® TNE ALvE VY peactVy EETOVEVTIOAAY.

AMA TG NOTTEVO PEYOVGE MNEV TNE TEUTEPATVPE LG LVYPEACED TNE GOAVTIOVC WLGYOCLTY OE
xpeacec. Ove poytop TNOT XOVIPLPLTES AUPYEAY TO NG POAA LV TLOYOGLTY MLTY TEUTEPOATLP
€ 10 TNE Oy PEACE LV OEVOLTY 0 TNE GOALTIOV OC TNE TEUTEPATLPE PLGES. TNio peduyTiov v O
VGLTY 1G OVE TO TNE TAPTIYAES LV TNE ALOBVLS YOLVLVY KLVETLY, EVEPYY ALV OPYLVY €0y OTNEP O
LPTNEP ATOPT, GO TNLC YOLVGES TNEW TO GTPEAD OLT ONIYN JEXPEACES THE WLGYOCLTY.

AG TNE WOYOCLTY JEYPEACES TNE 1OV LOPBIAMTY vy peaces. TNio 16 Beyovoe TNE LOVO LOTE LLO
pe dpeEAY TNPOLYTM OVLT TNE ABLLS YOVLGLVY TNEL TO PLO® MOLTN O YPEATEP WEAOYLTVY.

OvoAlyY av VY PEAGE LV 1OV LOPBLALTY PEAATES TO AV LVYPEACE LV Y ovouyTaVvyEe BEXOLOE 1 10
VO LOTWE MLTN O YPEATEP WELOYLTY TNE POLTE YLPPEVT OIAL OAGO LVY PEOCE.

Qnat edpdeyt doec dihpdepevt colvTiove (Zodtvpn Xnroptde& Zvinnvpty Ayld) nowe ov ThE Y0
vovyTOovyE poTE 0h 0L GOALTIOV?
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Tnepe 1o yAeop €BOEVYE PPOLL TNE PEGLATC TNOT CLATNLPLY AY LS NAc a Bryyep yovdvyTavye
mowv codvp ynroptde. Tnio tpowes Py HYmotneoio, oniyn oTated TNE GOUE OPYVUEVT.

Tnio nanmevo due o e patio2: 1 od yovdvyTLVY 10Ve. 0 HoPE X OVILYTIVY TNEPE LG PBETTEP T
ne yovovytavye pate MAA Be.

Qnar edpdeyt dogo diddpepevt ereytpodes (XapBov & Xonmep) NOme OV THE Y OVIVYTAVYE POTE
od o GolvTiov?

YvAike otnepo o tpoPiep didvit nowe a dipeyt coivtiov. YVAike I nynotnesiced yappov
eheytpode d1dvlt nowme e Pettep yovovytavye pate. Iv payt xopfov nad Bettep yovdovytavy
€ 1V GOLLE GOAVTLOVO v XOTTEP MO PETTEP LOVOLYTAVYE 1V 0TNEPGT. DpOop TG 1T 16 YAeap T
NELP LOVILYTAVYE POTE WAPLED PPOL GOAVTLOV TO COALTLOV.

Emoalvoartiov

I vk 1o ®ac a cuyyeccdvr e&nepipevt. I cuyyesodvAriy pavayed To nynotnectic. Botn o
€16 00 eETEPLUEVTO MEPE Y APPLES OLT LV TEPY GLUAOP POLCTLOV, ALV LOVY LEQLGLPES MEPE TA.
KEV TO YOLPPY TNEW dotpAy.

Howemep cemepal GTENC Y OLAD Be TAKEV pOp AVY PLTLPE LVTEGTLYATIOVS TO LUTPOWE TNE PE
AMOPLALTY 00 avy peGLATC AVS YieAD Lope WAALD avd pope anmAyaBAie dota:

o JiddepevT payTops YOV Pe TECTED £.. IUTLPLTIES

o diddepevT cOALTIOVS YOV B TECTED €.7. GLYAP GOALTLOV, WATEP.

o JiddepeEVT TEUTEPATLPES YAV BE TEGTED GLYT OC Y OAD TEUTEPATVPEC

Tipe [Mhav

We started this coursework towards the start of July. | spent the first week doing research and
gathering information that could help me with my coursework. | used the next few | lessons to
write up my plan and decide what apparatus will needed. After that | spent the next week
carrying out a trial experiment for all the variables concerned. It took me between 6-7 lessons. |
spent the following two lessons to input my modifications and to alter my plan.

Once everything was finalised | spent the about 6-10 lessons carrying out the actual
experiment. Finally | spent the rest of the time writing up the results.
BiAtoypanny

o A-Agwel [Inyoiyo
o Nvuodpedld Adwavyed Xnepotpy, ®ovptn Editiov

Qefottec

* NTIT/®O®.0.GYLPL.YOU
* NI OO®.AMBpapy.TnivkOvecT.opy
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