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The micrograph shows a buttercup﴾Ranunculusbulbosus﴿ stem in transverse section.

RegionT hasbeenhighlighted toshowmoredetail.
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﴾a﴿ In theright‐handbox,drawa labelledplandiagramofregionTtoshowthedistribution

of tissues.
[3]

﴾b﴿﴾i﴿ Calculate the actual thicknessof the stem,measured by the lineAB thathas

beenmagnified1o0x. [1]



﴾Question 1continued﴿

﴾ii﴿ Outlinehow the actual thicknessof the stem couldbe calculated using a

microscopewithaneyepiecegraticule. [1]

﴾c﴿ Stateonewayinwhichplantscanprotectthemselvesfromherbivores [1]

﴾d﴿ Explaintwoadaptationsof leaves thatallowplantstolive inhotdeserts. [2]



2. Molecularvisualization softwarewas used toproduce therepresentationofahumannucleosome.
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﴾a﴿ Using theimage,

﴾#﴿ identify,giving a reason,themoleculefound inthe outerregion. [1]

﴾ii﴿ describe the structureof the coreregion. [2]



﴾Question 2continued﴿

﴾b﴿ Suggestareason that nucleosomiesare absent inbacterial DNA. [1]

﴾C﴿ ExplainhowDNAcanbeused incladistics. [4] 



3. Theinhibitoryeffectof threedifferentstatins﴾S1,S2andS3﴿ontheactivityofHMG‐CoA

reductase,anenzyme involved incholesterol metabolism intheliver,wasinvestigated.
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Concentrationofinhibitor/uM

﴾a﴿﴾i﴿ Identifyanindependentvariableinthisinvestigation. [1]

﴾ii﴿ Stateonevariablethatneedstobecontrolled. [1]



﴾Question3continued﴿

﴾b﴿ Compareand contrasttheeffectof increasingconcentrationsofS1andS2on the

mean activityofHMG‐CoAreductase.
[3]

﴾C﴿ Outlinehow therateofreactionofHMG‐CoAreductasecanbecalculated
[1]



﴾d﴿ Statinslimitthesynthesisofcholesterolbyactingascompetitive inhibitors.

Distinguishbetweencompetitiveand non‐competitiveinhibition. [1]

﴾e﴿ Describe theroleofenzymes inone namedprocess thatprevents infections in the

human body. [2]



Maleand femalehumanskeletonsobtained fromdifferentarchaeologicalsitesinGreece

were studied in ordertofind trends inhumanheightevolution in Europe.Thebox‐and‐

whiskerplotsshowheights ofskeletons dating fromtwohistoricalperiods:

Neolithic﴾6500‐3000BC﴿andRoman�146‐324AD﴿.

190

Key:

Male

180

Female

170

160

Height /cm

150

140



140

130

Neolithic Roman

﴾a﴿ Using the graph,

﴾i﴿ estimatethemedianheightoffemalesintheRomanperiod. [1]

cm

﴾ii﴿ estimatethemaximumheightofmalesintheNeolithicperiod. [1]

cm



﴾ii﴿ State thereason thatsomeof thedatapointswereplottedoutside thewhiskers. [1]

﴾b﴿ Using thedata,discuss thehypothesisthatvariationinhumanheightisdueto

polygenicinheritance. [2]

﴾c﴿ Phenotypicvariationallowsnatural selectionwithinpopulations.Compareand contrast

directionalanddisruptiveselection.
[2]



﴾d﴿ Discuss the useof the Hardy‐Weinberg equation inpopulation geneticsstudies. [E]


