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(a) The table describes features of molecules.

Complete the table. Use tick (v) to identify if the feature describes starch or cellulose.

Description Starch Cellulose

Is made of amly ose and amy opectin

Is a long unbranched chain

Is made from B glucose molecules

[3]
(b) Students complete paper chromatography on carbohy rates.

The table shows the R; & lues for k own carbohy rates.

© researchgate.net, ResearchGate. Item removed due to third party copyright restrictions. Link to material - wwiw.researchgate.net/publication/261143652_Extractior

The measurements recorded for an unk own carbohg rate were:

Distance trae lled by sole nt=8.50cm

Distance trae lled by carbohygl rate = 4.34cm

Calculate the R; & lue of the unk own carbohg rate and use the table to identify it.

Gie @ ur answer to 2 decimal places.
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(c) Outline the role of the sole nt in paper chromatography.
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(a) Students use a model cell to ine stigate the effect of the thickness of the exchange surface
membrane on the rate of diffusion across the membrane.

The students are prov ded with dialysis tubing of different thicknesses, grade 1, grade 3 and
grade 5, where grade 5 is the thickest.

They set up the apparatus as shown.

The students remoe a sample of the external solution at 30 second intera Is and determine the
concentration of glucose (mmoldm=3) in the sample.

T

~————1

.

J

The table shows their results.

— Glass rod

String
Dialysis tubing

Glucose solution
External solution

Beaker

Concentration of glucose found in the samples of external
Grade of solution taken at 30s intervals (mmoldm3)
dialysis tubing
Os 30s 60s 90s 120s
1 0.00 1.31 2.52 3.59 4.80
3 0.00 0.82 2.24 2.39 3.31
5 0.00 0.31 0.64 0.96 1.22
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(i) Identify the independent & riable and the dependent & riable in this experiment.

Independent & riable

[2]
(i) Suggest two improe ments to this experiment to increase the accuracy of the results.
IMPIOB MENE L o e ettt e e e et ettt e e e e e e e e ettt bbb oo e e e e e et e es bt e e e e e e e eesbbbnn e aeeaas
L]0 1= 0 2P
[2]
(iif) Suggest a conclusion that can be drawn from the data in the table.
You should gie e dence to support your conclusion.
..................................................................................................................................................... [2]
(b) State one similarity and one difference between simple diffusion and facilitated diffusion.
T [0 111 = 1O PP PP TP PPPPPPPRPPN
DIfTEIENCE oo
[2]
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(c) Using your knowledge of the phospholipid bilayer in plasma membranes, explain how an
increase in temperature affects the permeability of the membrane.

(d) Exocytosis is an actie process.

Explain why ATP is needed for exocytosis.
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3
(a)
(i) Enm es can be used to ek ract proteins from plant cells. These proteins can be used for food

products.

The diagram shows how the enmn e pectinase can be used to ek ract some plant proteins.

Pectinase acts Proteins
Plant cell —— | on plant cell ———— > | released from
wall plant cell

Complete the sentences using the most appropriate term(s).

Use the diagram and ¢ ur k owledge of enmn es.

In liv ng organisms, enm es usually speed up reactions ine le d in the
......................................................... of the cells.

From the location of the enmn e pectinase shown in the diagram, the action of pectinase can be

AESCrDEA @S ..neeeeeee e )

[2]

(if)* The table shows some data on different methods that can be used to ek ract plant proteins.

Protein source Extraction method Percentage yield of protein extracted
Mung beans chemical only 77.3
Potatoes chemical and enzyn e assisted 88.8
Sog beans chemical only 48.7
Split peas chemical and enzyn e assisted 80.7
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A student concluded:

‘The data proe s that the enpn e assisted ek raction method alwag gie s a greater i/ eld of
plant protein’.

Ea luate this conclusion.
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(b) Peas can be used in experiments as a source of catalase.

Catalase is an engm e that catalyses the breakdown of hydrogen peroxide to water and oxygen
gas.

A student mashes some peas in distilled water to release the catalase.
They ine stigate the effect of temperature on the rate of the engm e reaction.

The graph shows the results they obtain at 20°C.
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(i) Use the graph to calculate the initial rate of the reaction.

Gie your answer to 2 significant figures.

Initial rate of the reaction = .............ccccceeeveveeeiceieeeee, cm3st [3]

© OCR 2025
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(il) The student repeats this experiment at 30 °C and finds the initial rate of reaction to be 4.34cm3s™2,

Calculate the Q,, for catalase.

Gie your answer to 2 significant figures.

Qppforcatalase = ..., [1]
(c) The student completes a different experiment to ine stigate the effect of pH on engm e action.

Suggest how they would & ry and detect the pH in their experiment.
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(@)

(i) The European dust mite is an insect with the binomial name Dermatophagoides pteronyssinus.

State one ada ntage of the binomial naming system.

..................................................................................................................................................... [1]
(i) Complete the table with the names of the taxa for the European dust mite.
Taxa Name
Kingdom
Genus
Species
[2]

(b) Organisms were originally classified into fie kingdoms.

State two general features of organisms classified in the Plantae kingdom that are not features
of organisms that are classified in the Fungi kingdom.

[ ST= 110 | (0

(c) State the relationship between classification and phylogeny.
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(d) State two differences between the fie kingdom and three domain classification systems.
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(e)* Darwin obsere d birds called finches on the Galapagos Islands.

All the different species of finches ewv le d from one species of finch that arrie d from mainland
South America about one million years ago.

The table shows the type of beak and the preferred food of three of the finch species.

Each of these three finch species lig¢ s in a different eniv ronment.

Finch species

Diagram of beak shape

Beak type

Food

Vegetarian finch

Crushing beak
with biting tips

Buds, leae s and
fruit growing on
trees

e
Warbler finch Probing beak Flying insects and
with probing tips | grass dwelling
insects
@

Cactus finch

Probing beak
with crushing
tips

Cactus flowers
and nectar
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Using the information in the table, explain Darwin’s theory of e@ lution by natural selection.
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(@) Clownfish, Amphiprion ocellaris, lie in the Indian Ocean. They hae a mean body length of 8cm.

A student looks at data on @ riation in the body length of adults in a species of clownfish.

Body length

(i) Using the axes, sketch the shape of the graph you would expect the student to find.

A
Number of
clownfish
0 I T I T I |
6 7 8 9 10 11 12
Length (cm)
[1]
(i) Indiv duals in a population show @ riation.
Name two causes of & riation.
[T £ =
(= T =Y ST
[1]
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(b) Clownfish are multicellular bony fish.

Explain why multicellular organisms need a specialised exchange surface.

..................................................................................................................................................... [2]
(c) State one feature that both gill lamellae and root hairs hae that makes them efficient as an
exchange surface.
..................................................................................................................................................... [1]
(d) Explain why bony fish need water to flow oe r their gills for gaseous exchange to take place.
..................................................................................................................................................... [4]
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6

(&) Spirometer readings were taken from a person at rest and during exercise.
e Theirtidal @ lume at rest was 480 cm?.
« Theire ntilation rate at rest was 5dm? per minute.
e During exercise their tidal @ lume increased by 70%.

(i) Calculate the breathing rate of the person at rest.

Gie your answer to the nearest whole number.

Breathing rate = .........cccvvvvvvnneee. breaths per minute [2]

(if) Calculate the person’s tidal @ lume during exercise.

Tidal @ lume during eXerCiSe = ........ccccvrieeieeiiiiiee e cmd [1]

© OCR 2025
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(b) A study shows that long term ep osure to dust affects a person’s lung function by reducing their
v tal capacity.

The graph shows a spirometer trace for a person with healthy lung function.

A

Volume
(dm3)

Time (s)

Suggest how a spirometer trace would be different for a person with long term egp osure to dust.

(c) Astudent mak s the following statement about e ntilation in humans:
“During inspiration the diaphragm contracts and flattens. Internal intercostal muscles contract,
mow ng the ribs upwards. The @ lume of the thorax increases, so the pressure in the thorax is
now higher than atmospheric pressure. This forces air into the lungs.”

Identify and correct the two errors in this statement.

[ g ] gr=aTe I eTo T4 (=11 110 ] o 0 A
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(d) The table shows components in the mammalian gaseous egh ange sgt em.

20

Complete the table by stating one role of each component.

Components

Role

Incomplete rings of cartilage in
the trachea

Smooth muscle in the bronchioles

Elastic fibres in the ale oli

© OCR 2025
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EXTRA ANSWER SPACE

If @ uneed ek ra space use these lined pages. You must write the question numbers clearly in
the margin.
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