Student 1: Low Excellence

Intended for teacher use only

Please note — These are extracts from one student’s response

Purpose: to investigate the effect of the concentration of sugar solutions on the mass of
potato chips.

Hypothesis: when potato chips are placed in solutions with high concentrations of sugar (for
example 0.8 mol L-1) then they will lose mass as the chip will lose water because of
0Smosis.
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Conclusion: my results showed that the chips gained mass in water and low sugar
concentrations but lost mass in high concentrations of sugar. This is what | predicted in
higher sugar concentrations because in these solutions the water will move out of the potato
cells by osmosis.

When the chips were put in distilled water they gain mass because the chips gain water from
the surrounding solution due to osmosis. The process of osmosis causes a net flow of water
across the semi permeable membrane, from a solution with a high water concentration to
one with a lower water concentration. The chips gain water because the distilled water has a
higher water concentration than the chips.

loses more and more mass because the difference in water concentration between the
inside of the potato cells and the surrounding solution is increasingly different. This means
that when the chips are placed in the higher concentration solutions more water will move
out of the chips as the result of osmosis.

As the concentration of the sugar solution increases from 0.2 to 0.4 mol L-1 the potato chi;@



(worms). These worms live under large rocks near the high tide in the sea. The salt
concentration of the worm’s environment can change due to the weather (rain and sun)
meaning that there is sometimes less salt in the surrounding water and sometimes more.

We looked at another finding the teacher gave us from a group that studied Nereis sp @

The group used three different beakers, each with 50 worms in different concentrations of
salt solution instead of potato chips in sugar solutions. Their hypothesis was that worms
could tolerate a wide range of salt concentrations within its habitat. They found that in the
seawater + distilled water mixture the worms gained weight, but then dropped down to an
average rate. When they were in the seawater + salt solution mixture they lost weight but

@ then regained it. This weight loss showed similar pattern to our potato investigation when the
chips were in high concentrations of sugar. The normal seawater had no effect on the
worms. In the worms case the data shows that they have a mechanism to control the water
balance — active transport, and this needs energy. Our potatoes don’t use a mechanism like
the worms do, as osmosis is passive transport, so the chips do not regain their normal
weight.

The trend in the data from the kumera chips investigation was almost the same as mine for
the potatoes. Even though they did not use distilled water, there was a point on the graph
where the weight did not change, like mine, as the net flow of water was at equilibrium.

used a cork borer to make sure all the chips used were cut as close to exactly the same
shape as possible so each chip had a similar surface area. This may otherwise have had an
effect on the diffusion rate or water. The repeats used at each concentration showed similar
results to each other, with no significant outliers.

@ My method is valid because | did things to make my investigation a fair test. For example, |

A change made to my original method was to make the chips slightly smaller than planned.
This was because | had to get all 15 chips from the same potato.

The method was carried out in a way that variables were controlled by covering the test @
tubes with gladwrap and keeping them in the fridge for 12 hours



