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1 (a) Complete Table 5.1 to show which statements are true for diffusion and which are true for
osmosis. Use a tick () if it is true or a cross (X) if it is false.

Complete all eight boxes.

Table 5.1

statement diffusion 0SMmosis

must involve a partially permeable membrane

involves the movement of gases and solutes

is a result of the random movement of particles

requires energy from respiration

[4]
(b) Fig. 5.1 shows a small bag of coloured salts placed in a beaker of warm water.
After a few minutes, the water changes colour. This is shown in Fig. 5.1.
warm water
colour spreading out
bag of coloured salts
Fig. 5.1
Use Fig. 5.1 to help explain how tissues obtain oxygen from the blood.
............................................................................................................................................... [2]
[Total: 6]
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2 (a) Complete Table 6.1 about diffusion and active transport.

Place a tick (v') in each box which is correct.

Table 6.1
process involves the involves the energy from
movement of movement of respiration is
particles down particles up a required to move
a concentration concentration the particles
gradient gradient

diffusion

active transport

[2]

(b) Complete Table 6.2 by naming the organ where each of these examples of diffusion takes
place.

Table 6.2

example of diffusion organ

oxygen passes into the blood of a human

carbon dioxide passes into a plant

glucose is absorbed into the blood of a human

[3]
(c) Water moves into plant cells by osmosis.
Explain how plants benefit from the build-up of water in their cells.
.............................................................................................................................................. [1]
[Total: 6]
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3  Fig. 2.1 shows a plant cell after it has been in a solution of glucose for fifteen minutes.

cell membrane

cytoplasm
vacuole
Fig. 2.1
(a) Draw label lines on Fig. 2.1 to link each label to the correct structure. [3]

(b) The plant cell in Fig. 2.1 was then placed in distilled water.

Fig. 2.2 shows the appearance of the cell after fifteen minutes in distilled water.

Fig. 2.2

(i) State two ways in which the plant cell has changed.
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(ii) Explain why the plant cell changed when it was placed in distilled water.

[Total: 8]
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4 (a) Wateris an important biological molecule.
The box on the left contains the word ‘Water’.
The boxes on the right contain some sentence endings.
Draw a line from the box on the left to each correct statement about water.

Draw three lines.

breaks down to release energy.

dissolves many substances.

is a solute.

Water

is produced in photosynthesis.

is required for digestion.

is required for germination.

[3]
(b) Students investigated the movement of water in model animal cells using dialysis tubing.

Fig. 1.1 is a diagram of the apparatus used in the investigation.

N W r
thread tied tightly to close
the ends of the dialysis tubing

/ dialysis tubing

water

salt solution

beaker

Fig. 1.1
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(i) State the name of the partin Fig. 1.1 which represents:

the partially permeable membrane of an animal cell

(ii) Draw an arrow on Fig. 1.1 to show the direction of water movement during the
investigation.

[1]

(iii) State the name of the process of water diffusing across a partially permeable membrane.

(c) Animal cells placed in pure water will burst.

State the structure that prevents a plant cell from bursting when it is placed in pure water.

[Total: 8]
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5
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water molecules

(4%

partially permeable
membrane

(a) Fig. 9.1 represents two liquids, A and B, separated by a partially permeable membrane.

7 sugar molecules
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——p» net flow of water
Fig. 9.1

A is pure water and B is a sugar solution.

In the human alimentary canal, water moves from the colon into

the blood.

Use the information in Fig. 9.1 to explain the movement of water from the colon into the blood.
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(b) The ratio of the surface area to the volume of a cell affects the rate of diffusion of a substance

into the cell.

The results of an investigation on diffusion into a cube-shaped cell are shown in Table 9.1.

(i) Complete Table 9.1. One of the rows has been done for you.

Table 9.1
time taken surface area of
length of side | for substance cube volume of surface area to
of cube to diffuse to /mm? cube volume ratio
/mm centre of cell (total of 6 /mm?3
/s sides)

1 20 6 1 6:1

2 41

3 76

[2]

(i) Suggest how surface area to volume ratio affects the efficiency of diffusion.

....................................................................................................................................... [1]

(c) Explain one way that the lungs of a mammal are adapted to increase the rate of diffusion of
oxygen from the alveoli to the blood.

[Total: 8]
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6 (a) The movement of molecules within an organism can occur by diffusion and active transport.

Complete Table 1.1 by placing ticks (v') to show the correct features of each process.

Table 1.1
feature active diffusion
transport
movement of particles always occurs across a cell membrane
movement of molecules during gas exchange
rate of movement of particles is higher when the concentration
gradient is larger
requires energy from respiration
[4]
(b) Explain why active transport is important in root hair cells.
............................................................................................................................................. [3]

Diffusion &  Click for more variations
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7  Water is an essential molecule for life.
(a) Complete the statements.
Water moves into and out of cells by .o

Wateris known as @ ...cooceviiiiiiiieeieceeeee .. DECAUSE it can dissolve solutes.

[2]

(b) Aleaf cell was put into a solution. The water potential of the solution was lower than the water
potential of the contents of the cell.

Fig. 1.1 is a sketch of the cell after three hours in the solution.

nucleus

Fig. 1.1

The leaf cell was transferred into pure water.

Sketch the expected appearance of the cell after it had been in the pure water for three
hours.

Draw one arrow on your sketch to show the direction of water movement.

[3]
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(c) A plant was not watered for one week.

Fig. 1.2 shows a series of photographs of the plant during the week.

day O day 3 day 7

Fig. 1.2

Explain how the lack of water has affected the support of the leaves of the plant shown in
Fig. 1.2.

Use the term turgor pressure in your answer.

[Total: 8]
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8 Some students investigated osmosis in raw potato sticks.

(a) Define the term osmosis.

(b) The students measured the mass of four of the potato sticks using an electronic balance.

Fig. 4.1 shows an electronic balance.

Fig. 4.1

The students left each potato stick in one of four different liquids for 5 hours:

+ distilled water
« 0.1 mol per dm® sodium chloride solution
« 0.5 mol per dm® sodium chloride solution

« 1.0 mol per dm?® sodium chloride solution.

After 5 hours they measured the mass again and calculated the change in mass.
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(i) Predict which of the liquids would cause the largest decrease in mass of a potato stick.
[1]
(ii) The students dried the potato sticks with paper towels before putting them on the
electronic balance.

Suggest why.

[1]
{c) After the experiment the students noticed that the potato stick with the lowest mass was soft

and floppy.

Explain why the potato stick had become soft and floppy.

[3]

(d) The students followed the same experimental procedure with boiled potato sticks and found
no overall change in mass in any of the solutions.

Suggest why the mass of the boiled potato sticks remained the same.

[2]

[Total: 10]
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9 Rhabdostyla is a single-celled organism that has no cell wall and no chlorophyill.
(a) Gases are exchanged across the cell membrane of Rhabdostyla.
Name:

the gas produced by RAGDAOSIYIA ...........ccooiiiiiiiiiiiiiiiieeee e
the process that produces the gas ...

the method of removal of the Gas ..........covviiiiiii e

[3]

Rhabdostyla lives in freshwater habitats, such as ponds, lakes and rivers.
Freshwater has a very low concentration of solutes.

Rhabdostyla has a contractile vacuole that fills with water and empties at intervals as shown in
Fig. 4.1. The contractile vacuole removes excess water.

contractile
vacuole
> contractile
> > > vacuole expels
excess water
not drawn to scale

Fig. 4.1

(b) Explain, using the term water potential, why Rhabdostyla needs to remove excess water.
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In an investigation, individual Rhabdostyla were placed into different concentrations of sea water.
The rate of water excreted by the contractile vacuole of each organism was determined. The results

are shown in Fig. 4.2.

rate of
water
excreted
/um3s™

20

18

16

14

concentration of sea water/%

Fig. 4.2

(c) Explain the results shown in Fig. 4.2.
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(d) Single-celled organisms with cell walls do not have contractile vacuoles. Suggest why.

[Total: 12]
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10 Fig. 1.1 shows the movement of particles through an epithelial cell in the small intestine.

membrane of
epithelial cell

Fig. 1.1
(a)

In Fig. 1.1, arrow P represents the diffusion of oxygen molecules.

(i) Describe what is meant by the term diffusion.

(ii) State the type of energy needed for diffusion.

(b) Carbon dioxide molecules also move by diffusion.

(i) State the name of the process in human cells that produces carbon dioxide.

. ]

(i) OnFig. 1.1, draw an arrow to show the direction of diffusion of carbon dioxide molecules.

[1]

stemexambuilder.com
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(e} InFig. 1.1, arrow Q represents another type of particle movement.
|dentify the type of particle movement represented by arrow Q.
Explain your answer.
B D O MOV B BN ettt ee e e e e ettt b s ree e e e e s e easbams e e e e aaeeasssnanes

= o= TaT= 1 (oo OO OO OO OO PSPPSR PTORPPRT

[3]
(d) In Fig. 1.1, particle R moves from the lumen of the small intestine into the epithelial cell.

Suggest why particle R cannot be starch.

2]
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(e} Fig. 1.2 is a photomicrograph of red onion cells.

Fig. 1.2

Fig. 1.3 is a photomicrograph of the same red onion cells after being immersed in a salt
solution.

Fig. 1.3
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Using Fig. 1.2 and Fig. 1.3, describe and explain the difference in appearance of the cells
before and after immersion in salt solution.

. [6]

[Total: 16]
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