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Theimageshowsa castof thelowersurfaceofa leaf fromabusy Lizzie

﴾Impatienswalleriana﴿plantasseen undera light microscopewith a magnificationof6oox.

﴾a﴿ Onthe image,labelaguardcell. [1]



﴾a﴿ On the image,labelaguardcell.
[1]

﴾b﴿ State how the magnificationof themicroscopewas calculated. [1]



﴾Question 1continued﴿

﴾C﴿ ﴾i﴿ Outlinehowstomatal densityinbusyLizzieleavescanbeestimatedwithina

knownfieldofview. [1]

Suggesthow thisestimatecanbemade more reliable. [1]﴾i﴿

Explainone featureof treeroots thathelp trees tosurvive inmangrove swamps. [2]﴾d﴿



2.
Psammonobiotusbalticusbelongstoagroupofprotists﴾unicellulareukaryoticorganisms﴿

thathavea shell surrounding mostof thecell,whichprovidesshelterfrompredators.

ThegraphshowsthefrequencyofvaryingshelllengthsinapopulationofP.balticus.
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﴾a﴿ Fromthediagram,

﴾i﴿ identifytherangeofshell length that isthemode. [1]

μm

﴾ii﴿ identifytherange thatincludestheindividualwiththemedianshell length. [1]

.μm

﴾b﴿ State,givingareason,thetypeofvariationshownbyshelllength. [2]



﴾C﴿ Mutations may increase variation within a species.Compare and contrast substitution

and insertion mutations.
[2]

﴾d﴿ Outline the reason thatsome species ofprotists are classified asmixotrophs. [1]



3. Scientists used MRl tocalculate the speed oftransmissionofnerveimpulses along axonsof

brainneurons.

200

180

160

s

E 140

oftransmission

120

100

80

Speedo
60

40



s

140E

uoi
120S

transmis

100

80

Speed 60
S

40

20

5 10 15 20 25 30

Axondiameter/um

﴾a﴿﴾i﴿ Describe therelationshipbetweenspeedof transmission andaxondiameter. [1]
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﴾a﴿﴾i﴿ Describe therelationshipbetweenspeedof transmission and axondiameter.
[1] 

Ina similarexperiment,scientistsdetermined anR²valueof0.92.

Commentonthisresult.
[2]



﴾Question3 continued﴿

﴾b﴿ Distinguishbetween thefunctionsofsensoryand motorneurons. [1]

﴾C﴿ The transmission ofnerve impulses along axonsreliesona supplyof energy.

ExplainhowATPisadapted toperformthisfunction. [3]



4. Thetableshows thenuclearDNAcontentofsomeplantandanimalspecies.

Species Common Chromosome Genome size

scientificname name number /DNAmillion

base pairs

Apismellifera honeybee 16 215

Homo sapiens human 46 3080

Ailurusfulgens red panda 36 2340

Pinus sylvestris Scots pine 22 20000

Paris japonica canopyplant 40 150000

﴾a﴿ Suggest,givingareason,whethergametesorsomaticcellshavebeenused toprovide

theinformation inthetable. [1]



﴾b﴿

an individual. [1]

﴾C﴿ Outline theroleofhistones in plantand animal chromosomes. [1]



﴾Question4continued﴿

﴾d﴿ Using the dataprovided in thetable,discusswhethergenome sizepositively correlates

toorganismcomplexity.
[2]


