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1
(@) The table describes features of molecules.

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

Description Starch Cellulose
Is made of amylose and amylopectin N

Is a long unbranched chain v

Is made from B glucose molecules NV

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

The table shows the R, values for known carbohydrates.

© 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 unknown carbohydrate were:

Distance travelled by solvent = 8.50cm

Distance travelled by carbohydrate = 4.34cm

Calculate the R, value of the unknown carbohydrate and use the table to identify it.

Give your answer to 2 decimal places.

Re. ickance traveled by solute = Yy =o0.5404

[}

Adist ance -Aravelled bn Solvent $.50

Rf Value = oo D

Name of carbohydrate = ............ ‘F YretOS €. ..
[2]
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(c) Outline the role of the solvent in paper chromatography.

Selvenl  Camfies.  Cavboh ..dmig...:thmu.(s}h .......................
Sadionady... Phase . [;M ..... carkbohy dyat.es...

______w_s_l! .......... l.(.o.ule..l ....... i femn'( Qllsi‘a.nccs ..... a .Od ......... will
......h..q.v..e..........h.‘.a.he.[.)..L.Qw.e(....a.F.F.q.m..Lj......{oﬁ.........s.a.l.\./..m.t ....... 2]
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(a) Students use a model cell to investigate the effect of the thickness of the exchange surface

membrane on the rate of diffusion across the membrane.

The students are provided 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 remove a sample of the external solution at 30 second intervals 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

Grade of

Concentration of glucose found in the samples of external
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 variable and the dependent variable in this experiment.

Independent variable

Dependent variable

Cencentration of S —

(ii) Suggest two improvements to this experiment to increase the accuracy of the results.
Improvement 1 T‘QP&QL&QD‘ ...... 30V€$+‘ Od'on ...... W 'H‘ ...... U\).‘.dex ..... Xanaﬁ

....o.f ...... caradc ....... OF' ....... dmljs«s{ubm ........................................................
Improvement 2 CM&O(AJ;(?\/&S{"ﬁai(Qﬂ ........ in... W&tez ..........
I = | < ST

[2]
(iii) Suggest a conclusion that can be drawn from the data in the table.
You should give evidence to support your conclusion.
Tre. ThicKex e lubina. , e Slowey.... e
.Yate.. o/€ ...... a(;.f/é.«_sm_.._._amzss ...... He...membune....
..................................................................................................................................................... [2]

(b) State one similarity and one difference between simple diffusion and facilitated diffusion.

Similarity Boﬂr\me nsSive. P XOCEIRES ..o
o p

Difference fau/fl’OJ?ecl ...... 0‘(/5’0"' ..... a//w% ...... '{/af)g/)o)ﬂ‘ .......
........... {0?7{./”70[6,(‘,54_158

[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.

affecl: membyane becomes move peymeable -

OSPhoAPlJ ..... LS e

So.. .move. small.. moleades. Can.. cross.. e

..... MemlO YN e
..................................................................................................................................................... 3]
(d) Exocytosis is an active process.

Explain why ATP is needed for exocytosis.

As.. ene¥u. is. neeclecd .. Lox.. . movemeny.  of ...
Secreddty vesicles. alons.. #{aék&(dm ...............................
Go.. .e.n.e((?.g .......... is.....needeot.. fox..... membsane
..... 71N 10 W
..................................................................................................................................................... 2]

© OCR 2025



7
BLANK PAGE

DO NOT WRITE ON THIS PAGE

© OCR 2025 Turn over



3
(a)

(i) Enzymes can be used to extract proteins from plant cells. These proteins can be used for food
products.

The diagram shows how the enzyme pectinase can be used to extract some plant proteins.

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

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

Use the diagram and your knowledge of enzymes.

In living organisms, enzymes usually speed up reactions involved in the
metabolis m

......................................................... of the cells.

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

described as ........ ﬁ’d'fdﬁe/‘/b(l% ............... .
[2]

(ii)* The table shows some data on different methods that can be used to extract plant proteins.

Protein source Extraction method Percentage yield of protein extracted
Mung beans chemical only 77.3
Potatoes chemical and enzyme assisted 88.8
Soya beans chemical only 48.7
Split peas chemical and enzyme assisted 80.7

© OCR 2025



A student concluded:

‘The data proves that the enzyme assisted extraction method always gives a greater yield of
plant protein’.

Evaluate this conclusion.

>.poink.in. Supposl of. . He . Statment .
v Enaume.  ossisded extration ¢ives Hy h«ahcg‘
........ ‘a YO e
................ \ QSO\% o"toll 0es...55. BB Bk ‘Wcha\\cs\\lah&u
Y \.e\rl .................. \.\K ...... Deas.... 15.. B3, Mg Second......
............... ke.s’(\’olue
.................. \e \ocar\.Sw\\’?A“oen% e
............\.s.........'r&%a}.f.lr...]...w.hlc.b ......... \ooonch Jow ec X
........... Ne...en vcﬂmerSS\s‘ce&m&Woc\)

... PO\h'\'.S UJWAQYMW\Q ‘*,.Q S"'theht ...................

Extra answer space if required.

SP\\’: ....... p.e.a.s ...... wowWd. . have  \oeen th ....... Wbt ehmmus
...a..ASSum(.)'}\on Jove. loeen.maode. Yol He. . Same....
o FNOSS. o ProXein. . Soucce. NS UeLA .
9....Q9\r\c\usmn..—...D.\..s. ..... vee. with. Stodment. e \v\s\ﬁ&\uen\'
oo, A Qe it Stdmemt :un .e.\A...m ...... PoToJoc} ...........

Gnd| ?eas cAfe \'W\Q\ncS\
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(b) Peas can be used in experiments as a source of catalase.

Catalase is an enzyme 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 investigate the effect of temperature on the rate of the enzyme reaction.

The graph shows the results they obtain at 20°C.

70

60 =

AN

50

Volume of

AN

oxygen 40 ~

AN

collected (cm?3) ]

30 /

20 a

Yr

10
-0
b 20 40 60
N : _
¥ Xo Time (s)
(i) Use the graph to calculate the initial rate of the reaction.

Give your answer to 2 significant figures.

80

intfiol rote = 16 - 2 Ocm>g”

3

Initial rate of the reaction =

© OCR 2025
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(ii) The student repeats this experiment at 30 °C and finds the initial rate of reaction to be 4.34cm3s™".
Calculate the Q,, for catalase.
Give your answer to 2 significant figures.

4-U= 206666=21
A

Q,, for catalase = .............7". [ on R [1]
(c) The student completes a different experiment to investigate the effect of pH on enzyme action.
Suggest how they would vary and detect the pH in their experiment.
Yorubu: oddim acid  se  alal sowbions.

..................................................................................................................................................... [2]
(d) Explain how increasing the substrate concentration affects the enzyme activity.
.08 Subetroke.  concentcal OO
=>°’{ec*%0~160(% ......... realtion inCleased. ...
>.EXPlanatio.nsz increases. . Yae....colision.. Refneen.
.__&g\gsf\m&.e.___._.ano.\_.___.__Q.c:\‘we.___._g_fsk_e___,_go ....... na¥e.. CaNMe.
_Subkrode  complexes. foren .

............ Mhmmm&%osc’for [4]

© OCR 2025 Turn over



12

4
(a)

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

State one advantage of the binomial naming system.

..................................................................................................................................................... [1]
(ii) Complete the table with the names of the taxa for the European dust mite.
Taxa Name
Kingdom A niodoa
Genus Yo o\
Desmald phogoicies
Species -
P DerO nysSinus
1 ~J [2]

(b) Organisms were originally classified into five 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.

Feature 1 CQn'\‘a(nCh\OBQP\ﬁ‘jw ........................................................................

Feature 2 ..... CQ\\\)JO\“COM‘)()%CA ...... [s) %Ce\\U\lQSQ .......................

...................................................................................................................................................... [2]
(c) State the relationship between classification and phylogeny.

C\aw((scaiw“ ....... e Joosedd o Phaleoend ..

..................................................................................................................................................... [1]
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(d) State two differences between the five kingdom and three domain classification systems.

1.....'.Y.\Tu.x.e.e........domdm......S.a.s.\c...em ........ hWasS Sy \4\1% LY.
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(e)* Darwin observed birds called finches on the Galapagos Islands.

All the different species of finches evolved from one species of finch that arrived 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 lives in a different environment.

Finch species

Diagram of beak shape

Beak type

Food

Vegetarian finch

Crushing beak
with biting tips

Buds, leaves 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

© OCR 2025
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Using the information in the table, explain Darwin’s theory of evolution by natural selection.

..... * Te allele Yor Y \oencﬁ:doA Chavracterictt ¢

o w0s oassed on Yo e next enevation.

koxooc& ....... a\lchﬂab}i ....................................................................................
823 Hhose. fincnes... il ... Pidoing.. Reak .. willa..
..._..pz.o.bi.n.@....i.;Ps ........ wiil... h.av.e....M.....S.e.t.c..cis‘..\l.c.......a.d.v.mi.oﬁz
______ When. ) hx\hgfc'\safe‘”abwﬁdq“cf
> E.xam.P.\.e.s......oF.....o\?&ad\ramﬁ.mﬂc.ou.s ........ b.eal(......SM().@_....
.....S._..%..:Hno.se...{;inc.k..c..;.....uoik'i\......cm.sh.i.n.. .....b.e.aK....w.ii:‘.\......\;?iﬂima.....
...l-f\!i).s.....U.Qi.“.....hQ.V.C....Q.....Se‘,e.(lit\kle.....d&a&.\lanio\%.e,.....U.\).\.\.C.l\...b.\&a}. [6]
Extra answer space if required.
.,L@a«es.....gn.é...zgr&.ls......qre....in...&o.ﬂ.....&u\).p% ....................................
. Erarple ok how beak Shape. enables . fincly..
'lO ...... g .eea! ...... &ucc%%u.ﬂ. Ca&\le,e.'\ar\ﬂj“mc\n
has o §.m.s.h§na....b.e. ....... with. i) .fm.ﬁ.....&i < Whicle
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5
(a) Clownfish, Amphiprion ocellaris, live in the Indian Ocean. They have a mean body length of 8cm.

A student looks at data on variation 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) Individuals in a population show variation.
Name two causes of variation.
Cause 1 CJ‘Iene‘\'\CS ........................................................................................................
Cause 2 ......... RQV‘Q\OMMQ\'W\% ....................................................................................
(1]
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(b) Clownfish are multicellular bony fish.
Explain why multicellular organisms need a specialised exchange surface.
JIMfusion  dictance %0 ’00.. 00008 .
...... o!v\efOLow&u(FaceoreaQo
........ T VT s NI (- 3 4 I S,

..................................................................................................................................................... [2]
(c) State one feature that both gill lamellae and root hairs have that makes them efficient as an
exchange surface.
............. \-»a fQC,Sufsaceare.os
..................................................................................................................................................... [1]
(d) Explain why bony fish need water to flow over their gills for gaseous exchange to take place.
o Yo .maintain_ o Steerd  concentrcolion... am&ico‘.f
2 To....cnaximize. . the . rate. . of.. d.i.g.?.uﬁom ....................
--‘---\@-&oo-c& ...... ,‘:.lo.ws.........‘m....._...O.P.P.osx..e,.........cli(‘.c.c..\.'..i.c)c.\ ...... to. ..
....... OO
..‘....G.-,.(l.\..........j{.i.l.ac!ne.n.‘}.,s..........ne@@l ....... a\....g..\.o.w ......... o{f....woiem ......
......... To. Keep... Hremn. . QB o
..................................................................................................................................................... [4]
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6

(a) Spirometer readings were taken from a person at rest and during exercise.
«  Their tidal volume at rest was 480cm?.
«  Their ventilation rate at rest was 5dm?3 per minute.
»  During exercise their tidal volume increased by 70%.

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

Give your answer to the nearest whole number.

B«eamna vote = Ventilation role
Tidad velume

.Bfeaﬂﬁna vate = 5000 =10
4go

Breathingrate = ..., breaths per minute [2]

(ii) Calculate the person’s tidal volume during exercise.

Inc.fease e -\;daﬂ VOlumc:L(?)O X F0 23360'“3

(OO
‘\\ew "’lcﬁo\_b volume = \{%0 + 336 o % \b Crﬁ?’

Tidal volume during eXerciSe = .......cccccccviiieeiei i cm® [1]

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

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

A

Volume
(dm?3)

Time (s)

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

(c) A student makes the following statement about ventilation in humans:
“During inspiration the diaphragm contracts and flattens. Internal intercostal muscles contract,
moving the ribs upwards. The volume 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.

Error and correction 1 ...... Q.)&.ft.e.(h.a.b ......... ‘“’&e(COS\'O& ....... "“uSC\C .............
...... condract., . noX . .aoterned
Error and correction 2 ......\2 Yessure ... WL A(\'\ Q. ¥0K........ \-S ....... NOoW........
LDWC’J ........ thon..... aimo.sp\me,ﬁf.c.......Q(&QS..uIe...,...ﬂ.at ...........
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(d) The table shows components in the mammalian gaseous exchange system.

Complete the table by stating one role of each component.

Components Role

Incomplete rings of cartilage in St OP "'YQL»'\ éa g'O M
the trachea

co\\osqﬁna

Controct owndl Yelax
Smooth muscle in the bronchioles {D C Oh'\‘TO\ ‘\“NQ g\?_e,

O’Y’ Lumen

Recolle 45 %orce e als

Elastic fibres in the alveoli
oud

[3]

END OF QUESTION PAPER
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EXTRA ANSWER SPACE

If you need extra space use these lined pages. You must write the question numbers clearly in
the margin.
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