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1

(b)

(i)

(ii)

Water moves by osmosis in living organisms.
Define osmosis.
Tha procass by uMich waiey” moves ACvosSS portodly
permadbole membravesS down & wadey
potentiad grocient

Plants rely on osmosis for support.

[2]

[3]
Explain the importance of osmosis in plant support.

woter moves indo cadls inoreasi hu drostaic. pressurt °“.“'“
wadl for furgidity and aJiow s-’r%?'nu;& 4o open ov Mmaindaun its shape.

(ii)

The apparatus shown in Fig. 16 can be used to demonstrate osmosis.

capillary tube

level of solution X

selectively permeable
visking tubing

solution Y

solution X

Fig. 16
When the capillary tube with visking tubing bag was placed in solution Y, the level

of solution X inside the capillary tube rose from 10.5mm to 26.5mm.

The ruler used to measure the distance along the capillary tube was accurate
to thenearest 0.5mm.

Calculate the percentage uncertainty of the measurement.

uncertainty = ........... 6:25 % ©0.5+t05S X 100
6
[2]
= b 2.5 ?o
What conclusions can be drawn about the composition of solutions X and Y?
Solution 4 is hypotonic (move dilwte) Haan 2]

Solub o X . Thus weer moves in to 4le visking tube

by oSmosisS where Solwkion X iS hyperfomic uwiil equilibvium
i$ mek. The solute cannot pass thvough the visiing Tube so
only water cantravel by osmosis.



(c)

(i)

(ii)

Agroup of students used the following method to investigate osmosis in plant
cells.

Cut pieces of plant material of equal surface area ensuring no skin is present.
. Rinse to remove cell debris.

. Gently pat the plant pieces dry with a paper towel.

. Weigh each piece and record mass.

. Put the plant piece in a 200 cm? beaker.

. Cover plant piece with 50 cm? of sucrose solution.

. Use sucrose solutions of 0, 0.1, 0.3, 0.5, 0.7 moldm=.
. Leave for 24 h.

. Remove the piece of plant material.

. Dry carefully using a paper towel.

. Weigh the plant piece and record the mass.

. Calculate the percentage change in mass for each piece.
. Repeat twice for each sucrose concentration.

The students investigated material from three different plants: carrot, courgette
and potato.Their results are shown in Table 16.

Sucrose Percentage change in mass
Plant concentration / - - -
moldm=3 Replicate 1|Replicate 2|Replicate 3| Mean
0 +6.0 +5.8 +5.8 +5.87
0.1 +4.2 +4.1 +4.3 +4.20
Carrot 0.3 +1:5 +1.5 +1:3 +1.43
0.5 -24 -23 - 2.1 -2.27
0.7 -6.3 -6.1 -86.3 -6.23
0 +7.9 +7.8 +7.6 g
0.1 +55 +55 5.5 +5.50
Courgette 0.3 +1.9 +1.8 +2.0 +1.90
0.5 -12 -14 - 1.1 -1.23
0.7 -43 —-4.4 —4.1 -4.27
0 + 57 +58 +:5.7 + 577
0.1 + 3.1 +29 +3.0 +3.00
Potato 0.3 —0:3 -04 -06 -0.43
0.5 -24 -22 -25 -2.37
0ir - 6.1 -59 -5.1 -5.70

Table 16
Explain why it was necessary to calculate percentage change in mass.

Recamse ert i& some variation in MasS ok the start, it's more

reliable. to get percentnge change in moss for fair compansovs.

The students identified replicate 3 of the potato in 0.7 moldm= sucrose as
anomalous.

Suggest a practical error by the students that might have caused this result
to beanomalous and explain the likely effect of this error.

Not all water was removed whan potatd was being dried.
Excess Solubon remoined on He potado’s outer sucface
which caused it 4o be heovier Haan ofhaers.

[2]

[2]



(iii) Use Table 16 to identify which plant cells contained the highest concentration of
sucrose.

Justify your conclusion. 3]
Courgette , Becanse it has the Wighest Mass gain ot Ommol dma™3
and of Hue Wignst Concemtryahor of sucrose solubiow , it had the
(east+ mass loss.

(d) Water has many properties that are essential for living organisms.

Explain how properties relating to the density of water contribute to the survival of
organisms.

[3]
Water density decreases under 4°C as woder expands.
Twis allows frozen lakes fo have ice layer on its surface
and liquid woder undervicativ for mavineg Jife 1o Survve,

The freazing point of wader decreases if i+ has substances
dissolved in"it. Tuus i+ preveats Ha poder in Hie colls from
free2ing in +emperatures ss than O°¢
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