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Su rname:  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

)LrVW Qame�V�� _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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Candidate Nu mb er:  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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�7XrQ RYer�

)Rr ([amLQer ’ s u se only
Q u estion 0a[LmXm 

Mark
Mark  

Aw arded

6(&7,21 $

1 . 1 1
2 . 1 6
3 . 2 2
4. 1 0
5 . 1 2
6 . 9

6(&7,21 % Option 2 0
7RWaO 1 0 0
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�7XrQ RYer�

$'',7,21$/ 0$7(5,$/6

A calcu lator and a ru ler.

,7(06 ,1&/8'(' :,7+ 48(67,21 3$3(5

A separate Diagram Book let.

7Ke 'LaJram %RRNOeW 0867 Ee KaQGeG LQ 
WR WKe LQYLJLOaWRrV aQG VeQW IRr marNLQJ�

,16758&7,216 72 &$1','$7(6

Use b lack  ink ,  b lack  b all – SRLQW SeQ� EOacN IeOW WLS Rr 
y ou r u su al method. 

W rite y ou r name,  centre nu mb er and candidate nu mb er 
LQ WKe VSaceV RQ WKe IrRQW cRYer� 

Answ er ALL q u estions.

:rLWe \RXr aQVZerV LQ WKe VSaceV SrRYLGeG LQ WKLV 
b ook let. ,I \RX rXQ RXW RI VSace� XVe WKe aGGLWLRQaO 
SaJe�V� aW WKe EacN RI WKe ERRNOeW� WaNLQJ care WR 
QXmEer WKe TXeVWLRQ�V� cRrrecWO\�



3

�7XrQ RYer�

,1)250$7,21 )25 &$1','$7(6

7KLV SaSer LV LQ � VecWLRQV� A and B.

Section A:  8 0  mark s. Answ er ALL q u estions. You  are 
aGYLVeG WR VSeQG aERXW 1 KRXr �� mLQXWeV RQ WKLV 
section.

Section B:  Options;  2 0  mark s. Answ er 21( 237,21 
ONLY. <RX are aGYLVeG WR VSeQG aERXW �� mLQXWeV RQ 
this section.

7Ke QXmEer RI marNV LV JLYeQ LQ EracNeWV aW WKe eQG RI 
each q u estion or part − q u estion.

7Ke aVVeVVmeQW RI WKe TXaOLW\ RI e[WeQGeG reVSRQVe 
�4(5� ZLOO WaNe SOace LQ TXeVWLRQ 6
7Ke TXaOLW\ RI ZrLWWeQ cRmmXQLcaWLRQ ZLOO aႇecW WKe 
aZarGLQJ RI marNV�



4

�7XrQ RYer�

6(&7,21 $

Answ er ALL q u estions.

1� �a� 5eIer WR ,0$*( 1�1 LQ WKe VeSaraWe 'LaJram   
  %RRNOeW� ,0$*( 1�1 LV a SKRWRmLcrRJraSK RI SarW 
  RI a WraQVYerVe VecWLRQ RI a SrLYeW �/,*867580� 
  OeaI�
  
  $ VWXGeQW GreZ a ORZ SRZer SOaQ RI IMAGE 1 .1  
  as show n in IMAGE 1 .2  in the separate 
  Diagram Book let.

  �L� ADD LABELS to IMAGE 1�� WR LGeQWLI\   
   7+5(( tissu e lay ers that contain    
   3+2726<17+(6,6,1* &(//6�
         
              [ 3  mark s]

cRQWLQXeG RQ WKe Qe[W SaJe � � �



5

�7XrQ RYer�

4XeVWLRQ 1 �a� cRQWLQXeG

1� �a� �LL� 7Ke SrRSRrWLRQV RI �$ – C :  A – %� LQ 
   IMAGE 1�1 KaYe a raWLR RI 3 • 5  :  1

   ,� &aOcXOaWe WKe raWLR RI �$ – C :  A – %� LQ   
    IMAGE 1 .2

Ratio =  _ _ _ _ _ _ _ _ _ _ _ _ _ _  :  1
                [ 1  mark ]
cRQWLQXeG RQ WKe Qe[W SaJe � � �



6

�7XrQ RYer�

4XeVWLRQ 1 �a� �LL� cRQWLQXeG

1� �a� �LL� ,,� IMAGE 1 .2  has not b een draw n in the 
    correct proportions.
    7LVVXe Oa\er $ − B has b een draw n 
    too thick .
    Calcu late how  thick  tissu e  A − B shou ld 
    KaYe EeeQ GraZQ LQ IMAGE 1 .2  to mak e 
    WKe SrRSRrWLRQ RI WKe SOaQ cRrrecW� 

7KLcNQeVV = _ _ _ _ _ _ _ _ _ _ _ _ _ _  mm
              [ 2  mark s]
cRQWLQXeG RQ WKe Qe[W SaJe � � �



7

�7XrQ RYer�

Q u estion 1  continu ed

1� �E� 7R SKRWRV\QWKeVLVe eႇecWLYeO\� a OeaI LV aGaSWeG 
  IRr WKe aEVRrSWLRQ RI OLJKW eQerJ\ aQG IRr    
  GLႇXVLRQ RI JaVeV�

  State 7:2 aGaSWaWLRQV RI a OeaI IRr WKe    
  aEVRrSWLRQ RI OLJKW aQG 7:2 aGaSWaWLRQV IRr WKe 
  eႈcLeQW GLႇXVLRQ RI JaVeV� 

  $GaSWaWLRQV IRr WKe aEVRrSWLRQ RI OLJKW�

1                                                                                                                                                      
                                                                                                                                                  
2                                                                                                                                                      
                                                                                                                                                  

  $GaSWaWLRQV IRr WKe eႈcLeQW GLႇXVLRQ RI JaVeV�

1                                                                                                                                                      
                                                                                                                                                  
2                                                                                                                                                      
                                                                                                                                                  
              [ 4 mark s]

cRQWLQXeG RQ WKe Qe[W SaJe � � �



8

�7XrQ RYer�

Q u estion 1  continu ed

1� �c� 7Ke YaVcXOar EXQGOeV LQ a OeaI IRrm a KLJKO\   
  EraQcKeG QeWZRrN� 7ZR IXQcWLRQV RI WKe YaVcXOar 
  EXQGOeV are WraQVSRrW RI�

   • ZaWer aQG mLQeraO LRQV LQ WKe [\Oem
   • su gars and other organic materials in 
    the phloem.

  State ONE RWKer IXQcWLRQ RI WKe YaVcXOar    
  b u ndles.

                                                                                                                                                      
                                                                                                                                                
                [ 1  mark ]

�7RWaO IRr 4XeVWLRQ 1 = 11 marNV�
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�7XrQ RYer�

�� 5eIer WR ,0$*( ��1 LQ WKe VeSaraWe 'LaJram    
%RRNOeW� 7Ke eႈcLeQW GLJeVWLRQ RI mROecXOeV LQ   
IRRG VXEVWaQceV reTXLreV maQ\ GLႇereQW eQ]\meV 
aQG GLႇereQW cRQGLWLRQV� IMAGE 2 .1  is a schematic 
diagram representing the b reak dow n and ab sorption 
RI VWarcK aQG SrRWeLQ�

�a� �L� ,� 8Ve IMAGE 2 .1  to complete 7$%/( 2 .2  
    in the separate Diagram Book let.
              [ 3  mark s]

   II. Name the b ond hy droly sed b y  
    eQ]\me D.

                                                                                                                                                
                [ 1  mark ]

cRQWLQXeG RQ WKe Qe[W SaJe � � �



1 0

�7XrQ RYer�

4XeVWLRQ � �a� cRQWLQXeG

�� �a� �LL� 0aQ\ GLJeVWLYe eQ]\meV are VecreWeG LQWR 
   WKe OXmeQ RI WKe JXW�
   'eVcrLEe WKe e[acW SRVLWLRQ RI eQ]\meV C
   and D in IMAGE 2 .1  and su ggest the    
   aGYaQWaJe RI WKe SRVLWLRQ RI WKeVe eQ]\meV� 

                                                                                                                                                      
                                                                                                                                                
                                                                                                                                                      
                                                                                                                                                
                                                                                                                                                      
                                                                                                                                                
                    [ 2  mark s]

cRQWLQXeG RQ WKe Qe[W SaJe � � �



1 1

�7XrQ RYer�

Q u estion 2  continu ed

�� �E� :KeQ YLQeJar �eWKaQRLc acLG� LV aGGeG WR SRWaWR 
  cKLSV� eQ]\me A �SrRGXceG LQ WKe mRXWK� LV   
  u nab le to b reak  dow n the starch they  contain. 
  6XJJeVW WKe reaVRQ IRr WKLV� 

                                                                                                                                                      
                                                                                                                                                
                                                                                                                                                      
                                                                                                                                                
                                                                                                                                                      
                                                                                                                                                
                      [ 1  mark ]

cRQWLQXeG RQ WKe Qe[W SaJe � � � 



1 2

�7XrQ RYer�

Q u estion 2  continu ed

�� �c� 5eIer WR WKe ,0$*( ��� LQ WKe VeSaraWe 'LaJram 
  %RRNOeW� 7Ke VWrXcWXre RI WKe JXW RI a cRZ� KRrVe 
  and dog is show n in IMAGE ��� �QRW GraZQ WR
  VcaOe�� &RZV aQG KRrVeV are KerELYRreV aQG   
  GRJV are carQLYRreV�

  5eIer WR 7$%/( ��4 LQ WKe VeSaraWe 'LaJram   
  Book let.
  �L� *LYe 7:2 GLႇereQceV LQ WKe reOaWLYe YROXme 
   RI WKe VWrXcWXreV LQ WKe JXW RI a COW  and 
   WKe JXW RI a DOG and conclu de how  each 
   RI WKeVe GLႇereQceV reÀecW WKeLr reVSecWLYe 
   diets. 

1 :  'LႇereQce LQ reOaWLYe YROXme

                                                                                                                                                      
                                                                                                                                                
                                                                                                                                                     

cRQWLQXeG RQ WKe Qe[W SaJe � � �



1 3

�7XrQ RYer�

4XeVWLRQ � �c� �L� cRQWLQXeG

+RZ WKLV reÀecWV WKeLr GLeW

                                                                                                                                                      
                                                                                                                                                
                                                                                                                                                      

2 :  'LႇereQce LQ reOaWLYe YROXme

                                                                                                                                                      
                                                                                                                                                
                                                                                                                                                      

+RZ WKLV reÀecWV WKeLr GLeW

                                                                                                                                                      
                                                                                                                                                
                                                                                                                                                      
              [ 4 mark s]

cRQWLQXeG RQ WKe Qe[W SaJe � � �



1 4

�7XrQ RYer�

4XeVWLRQ � �c� cRQWLQXeG

�� �c� �LL� &RZV are cOaVVL¿eG aV mammaOV aQG VR   
   WKeLr \RXQJ IeeG RQ mLON�
   :LWK reIereQce WR WKeLr GLeW� e[SOaLQ ZK\ WKe 
   aERmaVXm RI a QeZERrQ caOI LV     
   proportionally  larger at b irth than in an 
   adu lt cow . 

                                                                                                                                                      
                                                                                                                                                
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                 
                                                                                                                                                      
              [ 2  mark s]

  �LLL� ([SOaLQ WKe aGYaQWaJe RI µcKeZLQJ WKe cXG¶ 
   in ru minants su ch as cow s. 

                                                                                                                                                      
                                                                                                                                                
                                                                                                                                                      
                [ 1  mark ]
cRQWLQXeG RQ WKe Qe[W SaJe � � �



1 5

�7XrQ RYer�

4XeVWLRQ � �c� cRQWLQXeG

�� �c� �LY� +RrVe maQXre LV a EeWWer VRXrce RI SOaQW   
   QXWrLeQWV WKaQ cRZ maQXre� :LWK reIereQce 
   to IMAGE 2 .3 ,  su ggest w hy . 

                                                                                                                                                      
                                                                                                                                                
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                 
                                                                                                                                                      
              [ 2  mark s]

�7RWaO IRr 4XeVWLRQ � = 1� marNV�



1 6

�7XrQ RYer�

�� 5eIer WR ,0$*( ��1 LQ WKe VeSaraWe 'LaJram %RRNOeW� 
:aWer ORVW E\ WraQVSLraWLRQ IrRm WKe OeaYeV RI SOaQWV 
reVXOWV LQ a ÀRZ RI ZaWer acrRVV WKe rRRWV� aV VKRZQ 
in IMAGE 3 .1

�a� �L� 8Ve WKe LQIRrmaWLRQ LQ IMAGE 3 .1  to name 
   the 7+5(( pathw ay s A,  B and C b y  w hich
   ZaWer mRYeV IrRm WKe VRLO WR WKe     

   endodermis. 

A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
             [ 2  mark s]

cRQWLQXeG RQ WKe Qe[W SaJe � � �



1 7

�7XrQ RYer�

4XeVWLRQ � �a� cRQWLQXeG

�� �a� �LL� 'eVcrLEe 7+5(( GLႇereQceV EeWZeeQ   
   pathw ay s A and B in IMAGE 3 .1

'LႇereQce 1                                                                                                                                                 
                                                                                                                                                      
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                 
'LႇereQce 2                                                                                                                                                
                                                                                                                                                      
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
'LႇereQce 3                                                                                                                                                
                                                                                                                                                      
                                                                                                                                                      



1 8

�7XrQ RYer�

                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                [ 3  mark s]

�� �a� �LLL� 6WaWe WKe IXQcWLRQ RI WKe &aVSarLaQ VWrLS� 

                                                                                                                                                      
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                      
                                                                                                                                                      
                    [ 2  mark s]

cRQWLQXeG RQ WKe Qe[W SaJe � � �



1 9

�7XrQ RYer�

Q u estion 3  continu ed

3 . �E� 5eIer WR *5$3+ ��� LQ WKe VeSaraWe 'LaJram   
  %RRNOeW� :aWer mROecXOeV LQ WKe [\Oem are   
  attracted to each other b y  cohesion and to   
  WKe LQVLGe RI WKe [\Oem YeVVeOV E\ aGKeVLRQ� 
  7Ke raWe RI ZaWer mRYemeQW aႇecWV WKe GLameWer 
  RI WKe [\Oem YeVVeOV�
  7Ke YarLaWLRQ LQ WKe GLameWer RI [\Oem YeVVeOV 
  RYer a 2 4− hou r period is show n in *5$3+ 3 .2

cRQWLQXeG RQ WKe Qe[W SaJe � � � 



2 0

�7XrQ RYer�

4XeVWLRQ � �E� cRQWLQXeG

�� �E� �L� 7Ke GLameWer RI a Wree WrXQN ZaV meaVXreG 
   RYer a 2 4− hou r period.
   8Ve WKe LQIRrmaWLRQ RQ WKe SreYLRXV SaJe WR 
   SreGLcW aQG e[SOaLQ ZKaW ZRXOG KaSSeQ WR 
   the tru nk  diameter b etw een 6 : 0 0  hou rs 
   and 1 2 : 0 0  hou rs. 

                                                                                                                                                      
                                                                                                                                                      
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                      
                                                                                                                                                      
                                                                                                                                                      
                                                                                                                                                      
                                                                                                                                                      
                                                                                                                                                      
                                                                                                                                                      
                                                                                                                                                      



2 1

�7XrQ RYer�

                                                                                                                                                      
                                                                                                                                                      
                                                                                                                                                      
             [ 5  mark s]

cRQWLQXeG RQ WKe Qe[W SaJe � � �



2 2

�7XrQ RYer�

4XeVWLRQ � �E� cRQWLQXeG

  5eIer WR ,0$*( ��� LQ WKe VeSaraWe 'LaJram   
  %RRNOeW� 7Ke GLameWer RI WKe WrXQN ZaV    
  meaVXreG XVLQJ a GeQGrRmeWer� 7KLV LV VKRZQ 
  in IMAGE ��� 7Ke EaQG GeWecWV cKaQJeV LQ WKe 
  GLameWer RI WKe WrXQN� 7KLV LV WKeQ recRrGeG
  on a chart on a rotating dru m.

�� �E� �LL� 7R LQcreaVe cRQ¿GeQce LQ reVXOWV� WKe   
   GLameWer RI WeQ GLႇereQW Wree WrXQNV LQ RQe
   area RI ZRRGOaQG ZaV meaVXreG RYer WKe 
   same time period.

   Su ggest 7+5(( 27+(5 IacWRrV WKaW ZRXOG 
   need to b e controlled w hen ob taining
   these readings u sing the dendrometer. 

                                                                                                                                                      
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                      
                                                                                                                                                      
                                                                                                                                                     



2 3

�7XrQ RYer�

                                                                                                                                                      
                                                                                                                                                    

                                                                                                                                                      
             [ 3  mark s]

cRQWLQXeG RQ WKe Qe[W SaJe � � �



2 4

�7XrQ RYer�

Q u estion 3  continu ed

�� �c� 5eIer WR 7$%/( ��4 SrRYLGeG VeSaraWeO\ IRr WKLV 
  TXeVWLRQ� 0aL]e LV aQ aJrLcXOWXraO crRS ZKLcK   
  is grow n throu ghou t the w orld. 7$%/( 3 .4   
  VKRZV GaWa reOaWLQJ WR WKe JrRZLQJ RI maL]e�

  �L� 8Ve WKe LQIRrmaWLRQ JLYeQ LQ 7$%/( 3 .4 to 
   caOcXOaWe WKe YROXme RI ZaWer ORVW WKrRXJK 
   transpiration b y  1  m2 RI maL]e Ser Ga\   
   du ring the grow ing season. 

9ROXme RI ZaWer ORVW = _ _ _ _ _ _ _ _ _ _ _ _  dm3 m– 2  day – 1

                         [ 3  mark s]
cRQWLQXeG RQ WKe Qe[W SaJe � � � 



2 5

�7XrQ RYer�

4XeVWLRQ � �c� cRQWLQXeG
  
  5eIer WR *5$3+ ��� LQ WKe VeSaraWe 'LaJram   
  %RRNOeW� 7Ke eႇecW RI VRLO ZaWer aYaLOaELOLW\ RQ
  WKe WraQVSLraWLRQ raWe RI ¿Ye SOaQWV RI WKe Vame 
  species is show n in *5$3+ 3 .5

�� �c� �LL� 'eVcrLEe WKe reOaWLRQVKLS VKRZQ LQ 
   *5$3+ 3 .5  b etw een transpiration rate and 
   aYaLOaELOLW\ RI ZaWer LQ WKe VRLO� 

                                                                                                                                                      
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      

                                                                                                                                                    
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
             [ 2  mark s]

cRQWLQXeG RQ WKe Qe[W SaJe � � �



2 6

�7XrQ RYer�

4XeVWLRQ � �c� cRQWLQXeG

�� �c� �LLL� 'raZ ONE cRQcOXVLRQ aERXW WKe cRQ¿GeQce 
   in the data show n in *5$3+ 3 .5  at low er   
   ZaWer aYaLOaELOLW\� ([SOaLQ \RXr aQVZer� 

                                                                                                                                                      
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                      
                                                                                                                                                      
             [ 2  mark s]

�7RWaO IRr 4XeVWLRQ � = �� marNV�



2 7

�7XrQ RYer�

4� 5eIer WR ,0$*( 4�1 LQ WKe VeSaraWe 'LaJram %RRNOeW� 
IMAGE 4�1 VKRZV a WraQVYerVe VecWLRQ WKrRXJK WKe 
spinal cord.

�a� 1ame WKe OaEeOOeG VWrXcWXreV A – E show n in   
  IMAGE 4.1

A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
D _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
E _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
              [ 3  mark s]

cRQWLQXeG RQ WKe Qe[W SaJe � � �



2 8

�7XrQ RYer�

Q u estion 4 continu ed

4� �E� 5eIer WR ,0$*(6 4�� aQG 4�� LQ WKe VeSaraWe   
  'LaJram %RRNOeW� ,I VeQVRr\ QeXrRQeV LQ WKe VNLQ 
  RI WKe cKeVW RI GRJV are VWLmXOaWeG� WKe QearE\ 
  hind limb  reaches tow ard the area and scratches 
  LW� 7KLV LV caOOeG WKe GRJ VcraWcK reÀe[� VKRZQ LQ
  IMAGE 4.2

  6ecWLRQV WKrRXJK WKe VSLQaO cRrG aW WKe OeYeO RI 
  VWLmXOaWLRQ aQG aW WKe OeYeO RI WKe KLQG OeJ are 
  show n in IMAGE 4.3

  �L� &RmSOeWe IMAGE 4.3  to LABEL the    
   SENSORY and 02725 QeXrRQeV LQYROYeG 
   LQ WKe GRJ VcraWcK reÀe[�
   DRAW  ARROW S on all the neu rones   
   LQYROYeG WR VKRZ WKe GLrecWLRQ RI 
   the impu lse. 
              [ 3  mark s]

cRQWLQXeG RQ WKe Qe[W SaJe � � �



2 9

�7XrQ RYer�

4XeVWLRQ 4 �E� cRQWLQXeG

4� �E� �LL� 8Ve WKe LQIRrmaWLRQ LQ IMAGES 4.2  and 4.3  
   WR e[SOaLQ ZK\ WKe a[RQ RI WKe cRQQecWRr   
   �reOa\� QeXrRQe LV VR ORQJ LQ WKLV reÀe[ arc� 

                                                                                                                                                      
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                      
                                                                                                                                                      
              [ 2  mark s]

cRQWLQXeG RQ WKe Qe[W SaJe � � �



3 0

�7XrQ RYer�

Q u estion 4 continu ed

4� �c� ,Q a GRJ� WKe QerYe LmSXOVe WaNeV 6  milliseconds 
  WR WraYeO 0 • 3  m.
  &aOcXOaWe WKe raWe RI WraQVmLVVLRQ RI WKe QerYe 
  impu lse.
  *,9( <285 $16:(5 ,1 0(75(6 
  3(5 6(&21'�

Rate =  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ms– 1

              [ 2  mark s]

�7RWaO IRr 4XeVWLRQ 4 = 10 marNV�



3 1

�7XrQ RYer�

�� 7Ke NLGQe\V SOa\ aQ LmSRrWaQW rROe LQ KRmeRVWaVLV 
WKrRXJK RVmRreJXOaWLRQ aQG WKe e[creWLRQ RI XrLQe�

7Ke YROXme RI XrLQe SrRGXceG caQ Ee aႇecWeG E\   
ERWK WKe JORmerXOar ¿OWraWLRQ raWe aQG WKe    
reaEVRrSWLRQ RI ¿OWraWe�

�a� 7R cRQWrRO WKe JORmerXOar ¿OWraWLRQ raWe� a SrRWeLQ 
  is released b y  the b ody  w hich cau ses    
  YaVRcRQVWrLcWLRQ RI WKe aႇereQW arWerLROeV� 
  7KLV SrRWeLQ IXQcWLRQV aV ERWK aQ eQ]\me aQG 
  a hormone.

  �L� 'eVcrLEe ZKaW LV meaQW E\ WKe Werm eQ]\me 
   aQG e[SOaLQ ZK\ WKe WerWLar\ VWrXcWXre RI WKe 
   eQ]\me LV LmSRrWaQW WR WKe IXQcWLRQ RI 
   WKe eQ]\me� 

                                                                                                                                                      
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      

                                                                                                                                                    
                                                                                                                                                      
                                                                                                                                                     



3 2

�7XrQ RYer�

                                                                                                                                                      
                                                                                                                                                      
                                                                                                                                                     
             [ 2  mark s]

�� �a� �LL� 'eVcrLEe ZKaW LV meaQW E\ WKe Werm KRrmRQe 
   aQG e[SOaLQ ZK\ WKe WerWLar\ VWrXcWXre RI WKLV 
   SrRWeLQ LV LmSRrWaQW LQ LWV IXQcWLRQ aV   
   a hormone. 

                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
             [ 2  mark s]

cRQWLQXeG RQ WKe Qe[W SaJe � � �
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�7XrQ RYer�

Q u estion 5  continu ed

�� �E� 5eIer WR *5$3+ � LQ WKe VeSaraWe 'LaJram   
  %RRNOeW� 7Ke reOaWLRQVKLS EeWZeeQ arWerLaO EORRG 
  SreVVXre� reQaO EORRG ÀRZ �5%)� �YROXme RI   
  EORRG eQWerLQJ NLGQe\� aQG WKe JORmerXOar   
  ¿OWraWLRQ raWe �*)5� LV VKRZQ LQ *5$3+ 5

  �L� ([SOaLQ KRZ LQcreaVLQJ 5%) reVXOWV LQ aQ 
   LQcreaVe LQ *)5 aV arWerLaO EORRG SreVVXre 
   LQcreaVeV IrRm 0 WR �0 mm +J�
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                   [ 1  mark ]
cRQWLQXeG RQ WKe Qe[W SaJe � � �
  



3 4

�7XrQ RYer�

4XeVWLRQ � �E� cRQWLQXeG

�� �E� �LL� 8Ve \RXr NQRZOeGJe RI YaVRcRQVWrLcWLRQ LQ 
   WKe aႇereQW arWerLROeV WR GeVcrLEe aQG   
   e[SOaLQ WKe *)5 EeWZeeQ 8 0  and 
   1�0 mm +J� 
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                    
                                                                                                                                                      
                                                                                                                                                     
              [ 2  mark s]

cRQWLQXeG RQ WKe Qe[W SaJe � � �
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�7XrQ RYer�

4XeVWLRQ � �E� cRQWLQXeG

�� �E� �LLL� $ERYe 1�0 mm +J *)5 LQcreaVeV    
   dramatically .
   6XJJeVW KRZ WKe LQcreaVe LQ *)5    
   demonstrates that the k idney s are acting   
   homeostatically  to redu ce b lood pressu re. 

                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                      [ 1  mark ]

�c� $QWLGLXreWLc KRrmRQe �$'+� LV a KRrmRQe WKaW 
  aႇecWV WKe YROXme RI XrLQe SrRGXceG�
  'eVcrLEe aQG e[SOaLQ WKe eႇecW RQ WKe NLGQe\V RI 
  a KLJK cRQceQWraWLRQ RI aQWLGLXreWLc KRrmRQe   
  �$'+� LQ WKe EORRG� 
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�7XrQ RYer�

                                                                                                                                                     
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     

                                                                                                                                                    
                                                                                                                                                      

                                                                                                                                                    
                                                                                                                                                    

                                                                                                                                                      
                                                                                                                                                   

              [ 4 mark s]

�7RWaO IRr 4XeVWLRQ � = 1� marNV�



3 7

�7XrQ RYer�

�� 5eIer WR ,0$*(6 ��1� ��� aQG ��� LQ WKe VeSaraWe   
'LaJram %RRNOeW� 0XOWLceOOXOar aQLmaOV KaYe eYROYeG 
GLႇereQW Za\V RI YeQWLOaWLQJ WKeLr JaV e[cKaQJe   
VXrIaceV�
IMAGE ��1 VKRZV WKe WKRra[ RI a KXmaQ �a mammaO�� 
IMAGE ��� VKRZV a crRVV VecWLRQ WKrRXJK SarW RI 
WKe KeaG RI a ERQ\ ¿VK aQG IMAGE 6 .3  show s the 
tracheal sy stem in an insect.

8Ve WKe LQIRrmaWLRQ VKRZQ LQ IMAGES 6 .1  and 6 .2  
WR GeVcrLEe aQG e[SOaLQ YeQWLOaWLRQ RI WKe OXQJV LQ 
a KXmaQ aQG YeQWLOaWLRQ RI WKe JLOOV LQ a ERQ\ ¿VK�
'eVcrLEe WKe aGYaQWaJeV aQG GLVaGYaQWaJeV RI   
the insect tracheal sy stem w hen compared to the   
JaV e[cKaQJe V\VWem RI KXmaQV�
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�7XrQ RYer�
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�7XrQ RYer�
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�7XrQ RYer�
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�7XrQ RYer�
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�7XrQ RYer�
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�7XrQ RYer�
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               [ 9 Q ER mark s]

�7RWaO IRr 4XeVWLRQ � = � marNV�

727$/ )25 6(&7,21 $ = �0 0$5.6

�7XrQ RYer�
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�7XrQ RYer�

6(&7,21 %� 237,21$/ 723,&6

Option A:  IMMUNOLOGY AND DISEASE

Option B: +80$1 086&8/26.(/(7$/ 
   $1$720<

Option C:  1(852%,2/2*< $1' %(+$9,285

Answ er the q u estion on 21( 723,& 21/<�

3Oace a WLcN �� in ONE RI WKe ER[eV aERYe� WR VKRZ 
w hich topic y ou  are answ ering.

<28 $5( $'9,6(' 72 63(1' $%287 �� 0,187(6 
21 7+,6 6(&7,21�
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�7XrQ RYer�

237,21 $� ,00812/2*< $1' ',6($6(

7� �a� 0aOarLa LV a GLVeaVe caXVeG E\ a SrRWRcWLVWaQ   
  parasite b elonging to the genu s 3/$602',80. 
  7Ke GLVeaVe LV caXVeG maLQO\ E\ WZR VSecLeV RI 
  3/$602',80 �3� 9,9$; $1' 3� )$/&,3$580� 
  RI ZKLcK WKere are maQ\ aQWLJeQLc W\SeV�

  7Ke OLIe c\cOe RI maOarLa cRQVLVWV RI mXOWLSOe   
  stages w ithin tw o host organisms;  hu mans and 
  the $123+(/(6 mRVTXLWR� 6Rme RI WKeVe 
  VWaJeV are Iree − VZLmmLQJ �IRr e[amSOe�    
  VSRrR]RLWeV� ZKLOe RWKer VWaJeV KaSSeQ ZLWKLQ 
  KXmaQ OLYer ceOOV aQG reG EORRG ceOOV�

  5eIer WR ,0$*( 7�1 LQ WKe VeSaraWe 'LaJram   
  Book let. IMAGE 7�1 VKRZV WKe JeQeraOLVeG OLIe 
  c\cOe RI WKe maOarLa SaraVLWe� 

  �L� 6WaWe WKe rROe RI WKe mRVTXLWR LQ WKe OLIe   
   c\cOe RI 3/$602',80. 

                                                                                                                                                      
               [ 1  mark ]

cRQWLQXeG RQ WKe Qe[W SaJe � � �
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4XeVWLRQ 7 �a� cRQWLQXeG

7� �a� �LL� ([SOaLQ ZK\ mXOWLSO\LQJ ZLWKLQ OLYer ceOOV   
   and red b lood cells helps the parasite to   
   eYaGe WKe KRVW¶V LmmXQe V\VWem� 

                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
              [ 2  mark s]

cRQWLQXeG RQ WKe Qe[W SaJe � � �

�7XrQ RYer�
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Tu rn over

4XeVWLRQ 7 �a� cRQWLQXeG

7� �a� �LLL� 7Ke Ve[XaO VWaJe LQYROYLQJ meLRVLV KeOSV WR 
   increase *(1(7,& 9$5,$7,21 w ithin 
   parasite popu lations.
   ([SOaLQ ZK\ WKLV meaQV WKaW a SerVRQ ma\ 
   GeYeORS V\mSWRmV RI maOarLa IROORZLQJ   
   re ௅ LQIecWLRQ� 

                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                     
              [ 3  mark s]

cRQWLQXeG RQ WKe Qe[W SaJe � � �
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Q u estion 7  continu ed

7� �E� 7Kere LV JreaW LQWereVW LQ WKe GeYeORSmeQW   
  RI a YaccLQe WR SreYeQW maOarLaO LQIecWLRQ� 2Qe 
  RI WKe mRVW SrRmLVLQJ caQGLGaWeV IRr a YaccLQe 
  XVeV ZKROe� OLYe VSRrR]RLWeV ZKLcK KaYe EeeQ

e[SRVeG WR LRQLVLQJ raGLaWLRQ� ,rraGLaWLQJ WKe   
  VSRrR]RLWeV SreYeQWV WKem IrRm reSOLcaWLQJ EXW 
  GReV QRW aႇecW WKe aQWLJeQV WKe\ SrRGXce�
  5eIer WR ,0$*( 7�� LQ WKe VeSaraWe 'LaJram   
  Book let. IMAGE 7�� VKRZV a SKRWRmLcrRJraSK RI 
  3/$602',80 VSRrR]RLWeV

  �L� 86( 21/< 7+( 6&$/( %$5 to calcu late 
   WKe maJQL¿caWLRQ RI IMAGE 7 .2  

0aJQL¿caWLRQ = × _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
              [ 2  mark s]
cRQWLQXeG RQ WKe Qe[W SaJe � � �

�7XrQ RYer�



5 0

4XeVWLRQ 7 �E� cRQWLQXeG

7� �E� �LL� 8Ve WKe LQIRrmaWLRQ JLYeQ aERXW WKe OLIe   
   c\cOe RI maOarLa aQG \RXr RZQ NQRZOeGJe 
   RI WKe VSecL¿c LmmXQe reVSRQVe WR VXJJeVW 
   ZK\ VSRrR]RLWeV are WKe OLIe c\cOe VWaJe   
   cKRVeQ IRr WKe YaccLQe� 

                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
             [ 2  mark s]
  
  �LLL� ([SOaLQ ZK\ OLYe LrraGLaWeG VSRrR]RLWeV 
   are u sed. 

                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
               [ 1  mark ]
cRQWLQXeG RQ WKe Qe[W SaJe � � � 

�7XrQ RYer�
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4XeVWLRQ 7 �E� cRQWLQXeG

7� �E� �LY� 3/$602',80 VSRrR]RLWeV caQ Ee cXOWXreG 
   LQ KXmaQ ceOOV LQ WKe OaERraWRr\ XQGer Yer\ 
   VSecL¿c cRQGLWLRQV�

    • 3 7 ° C
    • ORZ R[\JeQ cRQceQWraWLRQV�

   8Ve LQIRrmaWLRQ IrRm IMAGE 7 .1  to su ggest 
   w hy  3/$602',80 VSRrR]RLWeV caQ RQO\ Ee 
   cu ltu red u nder these conditions. 

                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      

�7XrQ RYer�
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              [ 3  mark s]

7� �E� �Y� ([SOaLQ KRZ YaccLQaWLRQ caQ JLYe 
   long ௅ term protection against disease. 

                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
             [ 2  mark s]

cRQWLQXeG RQ WKe Qe[W SaJe � � �

�7XrQ RYer�
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Q u estion 7  continu ed

7� �c� 5eIer WR ,0$*( 7�� LQ WKe VeSaraWe 'LaJram   
  %RRNOeW� $Q aQWLJeQ WeVW IRr maOarLa caXVeG E\ 
  3� )$/&,3$580 is show n in IMAGE 7 .3  
  7KLV W\Se RI WeVW XVeV OaEeOOeG aQWLERGLeV    
  VSecL¿c WR aQWLJeQV IRXQG RQ WKe LQIecWLQJ   
  SaraVLWe� 7KeVe aQWLJeQV ZLOO Ee SreVeQW LQ a   
  EORRG VamSOe IrRm aQ LQIecWeG SerVRQ�

  �L� ([SOaLQ ZKaW WKe WeVW VKRZQ LQ IMAGE 7 .3  
   ZRXOG ORRN OLNe LI WKe EORRG VamSOe ZaV IrRm 
   VRmeRQe LQIecWeG ZLWK 3� 9,9$;. 

                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     

�7XrQ RYer�
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             [ 3  mark s]

7� �c� �LL� ([SOaLQ ZK\ SeQLcLOOLQ ZRXOG QRW Ee eႇecWLYe 
   against malaria. 

                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                [ 1  mark ]

�7RWaO IRr 4XeVWLRQ 7 = �0 marNV�

�7XrQ RYer�
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237,21 %� +80$1 086&8/26.(/(7$/ $1$720<

�� 5eIer WR ,0$*( ��1 LQ WKe VeSaraWe 'LaJram %RRNOeW� 
IMAGE ��1 VKRZV a SKRWRmLcrRJraSK RI a VecWLRQ 
WaNeQ IrRm WKe WracKea�

�a� �L� ,GeQWLI\ WKe ceOOV SreVeQW LQ WKe K\aOLQe   
   cartilage show n in IMAGE ��1 aQG e[SOaLQ 
   KRZ QXWrLeQWV aQG R[\JeQ are VXSSOLeG WR 
   these cells. 

                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
             [ 2  mark s]
cRQWLQXeG RQ WKe Qe[W SaJe � � �

�7XrQ RYer�
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4XeVWLRQ � �a� cRQWLQXeG

�� �a� �LL� 'eVcrLEe WKe rROe RI K\aOLQe carWLOaJe LQ 
   the trachea. 

                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
               [ 1  mark ]

�E� 5eIer WR ,0$*( ��� LQ WKe VeSaraWe 'LaJram   
  Book let. IMAGE 8 .2  show s a longitu dinal section 
  WKrRXJK WKe KeaG RI a IemXr�

  �L� ,GeQWLI\ WKe W\Se RI ERQe OaEeOOeG A on   
   IMAGE 8 .2

                                                                                                                                                      
                                                                                                                                                    
                [ 1  mark ]

cRQWLQXeG RQ WKe Qe[W SaJe � � �

�7XrQ RYer�
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4XeVWLRQ � �E� cRQWLQXeG

�� �E� �LL� 7Ke WLVVXe aW B is k now n as cancellou s   
   spongy  b one. It has many  spaces k now n
   aV WraEecXOae� 7KLV WLVVXe LV QRW aV VWrRQJ aV 
   the b one tissu e at A. Cancellou s
   b one comprises arou nd 2 0 %  RI WKe YROXme 
   RI ORQJ ERQeV VXcK aV WKe IemXr�

   6XJJeVW WKe EeQe¿W RI WKLV W\Se RI ERQe   
   tissu e in the hu man sk eleton.
   ([SOaLQ \RXr aQVZer� 

                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
             [ 2  mark s]

cRQWLQXeG RQ WKe Qe[W SaJe � � �

�7XrQ RYer�
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�7XrQ RYer�

4XeVWLRQ � �E� cRQWLQXeG

5eIer WR ,0$*( ��� LQ WKe VeSaraWe 'LaJram %RRNOeW� 
IMAGE ��� VKRZV a KLJKO\ maJQL¿eG VecWLRQ RI   
tissu e A.

�� �E� �LLL� 8Ve OLQe C WR caOcXOaWe WKe ZLGWK RI WKe   
   +aYerVLaQ caQaO IrRm IMAGE 8 .3
   67$7( <285 $16:(5 ,1 ȝm. 

W idth =  BBBBBBBBBBBBBBBBB ȝm
              [ 2  mark s]

  �LY� 'eVcrLEe WKe rROe RI WKe +aYerVLaQ caQaO 
   in b one. 

                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
               [ 1  mark ]
cRQWLQXeG RQ WKe Qe[W SaJe � � �
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�7XrQ RYer�

Q u estion 8  continu ed

�� �c� 5eIer WR ,0$*(6 ��4$ aQG ��4% LQ WKe VeSaraWe 
  Diagram Book let. IMAGES 8 .4A and 8 .4B show  
  WZR ; ௅ ra\ LmaJeV RI WKe NQee MRLQW�

  �L� 6WaWe WKe W\Se RI V\QRYLaO MRLQW VKRZQ LQ   
   IMAGE 8 .4B. 

                                                                                                                                                      
                                                                                                                                                    
                [ 1  mark ]

  �LL� ,� IMAGE ��4$ VKRZV WKe NQee MRLQW RI a 
    patient w ho w as otherw ise generally    
    healthy .
    Su ggest how  IMAGE 8 .4A show s   
    arthritis. 

                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                   [ 1  mark ]

cRQWLQXeG RQ WKe Qe[W SaJe � � �
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�7XrQ RYer�

4XeVWLRQ � �c� �LL� cRQWLQXeG

�� �c� �LL� ,,� 7Ke SaWLeQW ZaV 2 7  \earV ROG� 7KeLr   
    w eight w as w ithin normal range b u t they  
    KaG ORZ OeYeOV RI SK\VLcaO acWLYLW\� 7Ke 
    patient’ s k nee w as sw ollen and w arm to 
    WKe WRXcK� 7Ke SaWLeQW ZaV LQ a JreaW   
    GeaO RI SaLQ aQG KaG GLႈcXOW\ ZaONLQJ�

    8Ve aOO WKe LQIRrmaWLRQ SrRYLGeG WR   
    VXJJeVW ZK\ a GLaJQRVLV RI rKeXmaWRLG
    arthritis w as made rather than    

    osteoarthritis. 

                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
             [ 2  mark s]

cRQWLQXeG RQ WKe Qe[W SaJe � � �
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Q u estion 8  continu ed

�� �G� 5eIer WR *5$3+ ��� LQ WKe VeSaraWe 'LaJram   
  %RRNOeW� 7Ke eQerJ\ IRr mXVcOe cRQWracWLRQ ma\ 
  Ee REWaLQeG IrRm RQe RI WKree GLႇereQW eQerJ\ 
  sy stems as show n on *5$3+ 8 .5

  �L� :LWK reIereQce WR *5$3+ 8 .5 ,  su ggest   
   ZKLcK RI WKe WKree V\VWemV ZRXOG SrRYLGe 
   the greatest percentage energy  contrib u tion 
   LQ aWKOeWeV SerIRrmLQJ eacK RI WKe IROORZLQJ 
   acWLYLWLeV� ([SOaLQ \RXr aQVZerV�

   I. a 1 0 0 ௅metre sprint;  

                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
             [ 2  mark s]

cRQWLQXeG RQ WKe Qe[W SaJe � � �

�7XrQ RYer�
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�7XrQ RYer�

4XeVWLRQ � �G� �L� cRQWLQXeG

�� �G� �L� ,,� a 5 ௅ k ilometre race. 

                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
             [ 2  mark s]

5eIer WR *5$3+ ��� LQ WKe VeSaraWe 'LaJram %RRNOeW� 
Gly cogen is the main carb ohy drate storage    
compou nd in mu scle cells.
*5$3+ ��� VKRZV WKe reVXOWV RI aQ e[SerLmeQW   
ZKere WZR aWKOeWeV Zere JLYeQ VWaQGarG GaLO\    
WraLQLQJ ERXWV aQG WKeLr mXVcOe JO\cRJeQ OeYeOV   
Zere WKeQ meaVXreG reJXOarO\ RYer 7 2  hou rs. 
2Qe aWKOeWe ZaV JLYeQ a carERK\GraWe ORaGLQJ   
GLeW ZKLOe WKe RWKer ZaV JLYeQ a QRrmaO GLeW ZLWK QR 
carb ohy drate loading.

cRQWLQXeG RQ WKe Qe[W SaJe � � �



6 3

�7XrQ RYer�

4XeVWLRQ � �G� cRQWLQXeG

�� �G� �LL� ([SOaLQ ZK\ WKe LQWeQVLW\ aQG GXraWLRQ RI   
   training b ou ts w ere controlled in this   
   e[SerLmeQW� 

                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
               [ 1  mark ]

cRQWLQXeG RQ WKe Qe[W SaJe � � �



6 4

�7XrQ RYer�

4XeVWLRQ � �G� cRQWLQXeG

�� �G� �LLL� :LWK reIereQce WR *5$3+ ��� e[SOaLQ   
   KRZ carERK\GraWe ORaGLQJ mLJKW LmSrRYe aQ 
   aWKOeWe¶V SerIRrmaQce� 

                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
                                                                                                                                                     
             [ 2  mark s]

�7RWaO IRr 4XeVWLRQ � = �0 marNV�



6 5

�7XrQ RYer�

237,21 &� 1(852%,2/2*< $1' %(+$9,285

�� 5eIer WR ,0$*( ��1 LQ WKe VeSaraWe 'LaJram %RRNOeW� 
IMAGE 9.1  show s tw o compu terised tomography    
�&7� VcaQV RI WKe Vame EraLQ�

�a� �L� $ccRXQW IRr WKe GLႇereQW aSSearaQce RI WKe 
   b rain in the tw o scans. 

                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
               [ 1  mark ]

  �LL� ,GeQWLI\ VWrXcWXre ; RQ IMAGE 9.1  

                                                                                                                                                      
                                                                                                                                                     
              [ 1  mark ]

cRQWLQXeG RQ WKe Qe[W SaJe � � �



6 6

�7XrQ RYer�

4XeVWLRQ � �a� cRQWLQXeG 

�� �a� �LLL� 6WrXcWXre ; LV SarW RI WKe aXWRQRmLc QerYRXV 
   sy stem.

   'eVcrLEe WKe IXQcWLRQ RI WKe aXWRQRmLc   
   QerYRXV V\VWem� 

                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                      
               [ 1  mark ]

cRQWLQXeG RQ WKe Qe[W SaJe � � �



6 7

�7XrQ RYer�

4XeVWLRQ � �a� cRQWLQXeG

5eIer WR ,0$*( ��� LQ WKe VeSaraWe 'LaJram %RRNOeW� 
IMAGE ��� VKRZV aQ eOecWrRQ mLcrRJraSK RI a VLQJOe 
QeXrRQe IrRm a KXmaQ EraLQ VKRZLQJ maQ\    
connections to other neu rones.

�� �a� �LY� &aOcXOaWe WKe acWXaO GLameWer RI WKe ceOO   
   ERG\ RI WKe QeXrRQe LQ IMAGE 9.2  along the 
   line show n. 67$7( <285 $16:(5 ,1 ȝm� 

Diameter =  BBBBBBBBBBBBBBBBBBB ȝm
              [ 2  mark s]
cRQWLQXeG RQ WKe Qe[W SaJe � � �



6 8

�7XrQ RYer�

4XeVWLRQ � �a� cRQWLQXeG

�� �a� �Y� )ROORZLQJ GamaJe WR WKe EraLQ� WKere caQ   
   b e changes in neu ral pathw ay s b y     
   estab lishing new  connections b etw een   
   neu rones.
   State the term u sed to describ e these   
   changes. 

                                                                                                                                                      
                                                                                                                                                     
               [ 1  mark ]

�E� $Q LQYeVWLJaWLRQ ZaV carrLeG RXW LQWR WKe    
  reOaWLRQVKLS EeWZeeQ WKe QXmEer RI QeXrRQeV 
  LQ WKe cereEraO cRrWe[ cRmSareG WR WKe reVW RI 
  WKe EraLQ LQ GLႇereQW mammaOV� 5eVearcKerV   
  e[amLQeG WKe EraLQV RI VL[ VSecLeV RI SrLmaWe 
  �LQcOXGLQJ aSeV aQG mRQNe\V�� VL[ VSecLeV RI   
  rRGeQW �LQcOXGLQJ raWV aQG mLce� aQG ¿Ye VSecLeV 
  RI LQVecWLYRre �LQcOXGLQJ VKreZV� mROeV aQG   
  KeGJeKRJV��

cRQWLQXeG RQ WKe Qe[W SaJe � � � 



6 9

�7XrQ RYer�

Q u estion 9 continu ed

  5eIer WR *5$3+ ��� LQ WKe VeSaraWe 'LaJram   
  Book let. *5$3+ 9.3  show s the relationship   
  EeWZeeQ WKe QXmEer RI QeXrRQeV LQ WKe cereEraO 
  cRrWe[ cRmSareG WR WKe reVW RI WKe EraLQ LQ WKe 
  WKree GLႇereQW JrRXSV RI mammaOV�

�� �E� �L� 'eVcrLEe WKe JeQeraO WreQG IRr WKe mammaOV 
   show n in *5$3+ 9.3

                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                     
               [ 1  mark ]

cRQWLQXeG RQ WKe Qe[W SaJe � � �



7 0

�7XrQ RYer�

4XeVWLRQ � �E� cRQWLQXeG

�� �E� �LL� 3rLmaWeV JeQeraOO\ e[KLELW cRmSOe[ VRcLaO 
   EeKaYLRXrV VXcK aV LmLWaWLRQ aQG LQVLJKW� 
   7Ke\ are caSaEOe RI KLJKer OeYeOV RI    
   cRJQLWLYe IXQcWLRQLQJ WKaQ WKe RWKer JrRXSV 
   RI mammaOV LQ WKLV VWXG\�

   7he researchers conclu ded that these   
   EeKaYLRXrV are OLQNeG WR WKe reOaWLYe QXmEer 
   RI QeXrRQeV LQ WKe cereEraO cRrWe[� ([SOaLQ 
   how  the data su pports their conclu sion.

                                                                                                                                                      
                                                                                                                                                     
                                                                                                                                                     

                                                                                                                                                    
                                                                                                                                                    

                                                                                                                                                     
                                                                                                                                                     
                                                                                                                                                     
                                                                                                                                                     
                     [ 3  mark s]
cRQWLQXeG RQ WKe Qe[W SaJe � � �



7 1

�7XrQ RYer�

Q u estion 9 continu ed

�� �c� 5eIer WR ,0$*( ��4 LQ WKe VeSaraWe 'LaJram   
  Book let. Cortisol is produ ced b y  the adrenal   
  JOaQGV LQ reVSRQVe WR VWreVV YLa WKe SaWKZa\   
  show n in IMAGE 9.4

  �L� 8Ve IMAGE ��4 aQG \RXr NQRZOeGJe RI   
   cortisol produ ction to describ e and    
   e[SOaLQ WKe eႇecW RQ WKLV SaWKZa\ RI    
   increasing cortisol concentrations in 
   the b lood. 

                                                                                                                                                     
                                                                                                                                                     
                                                                                                                                                     
                                                                                                                                                     
                                                                                                                                                     
                                                                                                                                                     
                                                                                                                                                     
                                                                                                                                                     
                                                                                                                                                     
              [ 3  mark s]
cRQWLQXeG RQ WKe Qe[W SaJe � � �



7 2

�7XrQ RYer�

4XeVWLRQ � �c� cRQWLQXeG

�� �c� �LL� 6XJJeVW WKe EeQe¿W RI WKe reVSRQVe    
   describ ed in IMAGE 9.4

                                                                                                                                                     
                                                                                                                                                     
                                                                                                                                                     
                [ 1  mark ]

  �LLL� 6Rme LQGLYLGXaOV KaYe aQ XQXVXaOO\ KLJK 
   cRQceQWraWLRQ RI cRrWLcRWrRSLQ reOeaVLQJ   
   hormone in their b loodstreams.
   6XJJeVW a SRVVLEOe OLIe eYeQW WKaW ma\ KaYe 
   caXVeG VXcK raLVeG OeYeOV aQG e[SOaLQ KRZ 
   WKeVe raLVeG OeYeOV ZRXOG aႇecW WKe Za\   
   VXcK LQGLYLGXaOV reVSRQG WR VWreVVIXO   
   situ ations. 

                                                                                                                                                     
                                                                                                                                                     
                                                                                                                                                     
                                                                                                                                                     
                                                                                                                                                     
                                                                                                                                                     



7 3

�7XrQ RYer�

                                                                                                                                                     
                                                                                                                                                     
                                                                                                                                                     
             [ 2  mark s]

�� �G� %OacN JrRXVe are JrRXQG QeVWLQJ ELrGV IRXQG RQ 
  mRRrOaQG� ,QcXEaWLRQ RI WKe eJJV aQG care RI   
  WKe \RXQJ LV carrLeG RXW E\ WKe IemaOe� 6eYeraO 
  EOacN JrRXVe maOeV SerIRrm eOaERraWe GLVSOa\V
  EeIRre JrRXSV RI IemaOeV LQ a rLWXaO NQRZQ aV 
  a OeN� 7Ke maOe ELrGV cRmSeWe IRr WKe aWWeQWLRQ 
  RI WKe IemaOe ELrGV� 5eIer WR ,0$*( ��� LQ WKe   
  separate Diagram Book let. IMAGE 9.5  show s a 
  IemaOe �OeIW� aQG maOe �rLJKW� EOacN JrRXVe� 

  �L� 8Ve eYLGeQce IrRm IMAGE ��� WR e[SOaLQ   
   KRZ WKLV VSecLeV VKRZV Ve[XaO GLmRrSKLVm� 

                                                                                                                                                     
                                                                                                                                                     
                      [ 1  mark ]

cRQWLQXeG RQ WKe Qe[W SaJe � � �



7 4

�7XrQ RYer�

4XeVWLRQ � �G� cRQWLQXeG

�� �G� �LL� 8Ve aOO WKe LQIRrmaWLRQ SrRYLGeG WR LGeQWLI\ 
   the 7:2 W\SeV RI VeOecWLRQ WKaW KaYe   
   reVXOWeG LQ Ve[XaO GLmRrSKLVm LQ EOacN   
   JrRXVe� ([SOaLQ eacK aQVZer� 

                                                                                                                                                     
                                                                                                                                                     
                                                                                                                                                     
                                                                                                                                                     
                                                                                                                                                     
                                                                                                                                                     
                                                                                                                                                     
                                                                                                                                                     
                                                                                                                                                     
             [ 3  mark s]
�7RWaO IRr 4XeVWLRQ � = �0 marNV�

727$/ )25 6(&7,21 % = �0 0$5.6
(1' 2) 3$3(5
727$/ )25 3$3(5 = 100 0$5.6



7 5

�7XrQ RYer�

Q u estion 
Nu mb er

$GGLWLRQaO SaJeV� LI reTXLreG� :rLWe WKe 
TXeVWLRQ QXmEer�V� LQ WKe OeIW ± KaQG marJLQ�

                                                                                                    
                                                                                                                                               
                                                                                                                                          
                                                                                                     
                                                                                                                                               
                                                                                                                                          
                                                                                                     
                                                                                                     
                                                                                                    
                                                                                                                                               
                                                                                                                                          
                                                                                                     
                                                                                                                                               



7 6

�7XrQ RYer�

Q u estion 
Nu mb er

$GGLWLRQaO SaJeV� LI reTXLreG� :rLWe WKe 
TXeVWLRQ QXmEer�V� LQ WKe OeIW ± KaQG marJLQ�

                                                                                                    
                                                                                                                                               
                                                                                                                                          
                                                                                                     
                                                                                                                                               
                                                                                                                                          
                                                                                                     
                                                                                                     
                                                                                                    
                                                                                                                                               
                                                                                                                                          
                                                                                                     
                                                                                                                                               



7 7

Q u estion 
Nu mb er

$GGLWLRQaO SaJeV� LI reTXLreG� :rLWe WKe 
TXeVWLRQ QXmEer�V� LQ WKe OeIW ± KaQG marJLQ�
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7Ke 'LaJram %RRNOeW 0867 Ee KaQGeG LQ 
WR WKe LQYLJLOaWRrV aQG VeQW IRr marNLQJ�

  
     

'LaJram %RRNOeW
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magnification × 60 
A

B

C

A

C

B

IMAGE 1.1 IMAGE 1.2

IMAGE 1.1 and IMAGE 1.2



IMAGE 2.1

lumen of gut

capillary

A

STARCH PROTEIN

Key:
monosaccharide
amino acid

enzyme A

enzyme B

enzyme D

enzyme C

B

C D



TABLE 2 .2

Lab el Enzy me name Produ ct

A

B

C



IMAGE 2 .3

DOGHORSECOW

caecu m caecu m

colon
colon

stomach

small
intestine

small
intestineab omasu m

(tru e stomach)

ru men
(site of  cellu lose –
digesting b acteria)

main site of  cellu lose –
digesting b acteria



TABLE 2 .4

Relative volu me of  entire gu t (% )

Part of  gu t Cow Horse Dog

    ru men 6 2 • 8

    stomach 8 8 • 5 6 2 • 3

    small intestine 1 8 • 5 3 0 • 2 2 3 • 3

    caecu m 2 • 8 1 5 • 9 1 • 3

    colon 7 • 9 45 • 4 1 3 • 1



IMAGE 3.1

xylem

cortex epidermis

endodermis

Casparian strip

C

A

B



Diameter of xylem
vessels (au)

0:00 0:0021:0018:0015:0012:009:006:003:00
Time of day (hour)

GRAPH 3.2



tree tru nk

b and recording
diameter of  tru nk

chart recorder

dendrometer
f ix ed to tree

IMAGE 3 .3



TABLE 3 .4

Volu me of  w ater lost b y  one maize  plant in a 
grow ing season. 2 0 0  dm3

Length of  grow ing season 8 0  day s

Density  of  maize  plants 3 0 0 0 0  acre−1

                  1 acre = 4047 m2



GRAPH 3.5

Transpiration rate (au)

Water availability (au)
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IMAGE 4.1

ED

B
A

C



IMAGE 4.2 and IMAGE 4.3

IMAGE 4.2

connector
(relay) neurone

IMAGE 4.3

skin on
dog’s chest

leg muscle



GRAPH 5

Arterial blood pressure (mm Hg)
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0

Renal blood 
flow (cm³ min  ¹)

Glomerular filtration
rate (cm³ min  ¹)

RBF = renal blood flow per minute in cm³
GFR = Volume of glomerular filtrate produced per minute in cm³

The normal range of arterial blood pressue in a healthy
human adult is between 80 mm Hg at rest to 180 mm Hg 
during exercise. 



IMAGE 6.1

internal 
intercostal

external 
intercostal

rib

rib

diaphragm

rib cage



IMAGE 6.2

operculum

mouth

buccal cavity

gill filaments



IMAGE 6 .3

ab dominal
spiracle

thoracic
spiracles

trachea

tracheole

tracheole cell



IMAGE 7 .1

larvae inf ect liver cells

sporozo ite larvae
f ormed

sporozo ite larvae
in b lood plasma

Mosq u ito Hu man host

b u rst f rom red b lood cells
produ cing sex u al stages

parasite mu ltiplies
in red b lood cells

saliva and larvae inj ected
into hu man host

mosq u ito f eeds on b lood
containing sex u al stages



10 µm

IMAGE 7.2

10 µm



Key:
Ab = antibody
Ag = antigen

IMAGE 7.3

C

T

FIRST
RESPONSE

MALARIA Ag.
P.falciparum

labelled Ab
captured by
bound Ab of
control band

labelled Ab
bound to Ag
captured by
bound Ab of
test band



hyaline cartilage

IMAGE 8.1



A

B

IMAGE 8 .2



magnification × 200

IMAGE 8.3

C



Knee of patient Healthy knee

IMAGE 8.4

IMAGE 8.4A IMAGE 8.4B
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Key: ATP – PC
glycolysis
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GRAPH 8.5



GRAPH 8.6

Key: carbohydrate
loading diet normal diet training bout (4 hours) 
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IMAGE 9.1

X



magnification × 1800

IMAGE 9.2



GRAPH 9.3

Key: rodents primates insectivores

Number of neurones in rest of brain

Number of neurones 
in cerebral cortex
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IMAGE 9.4

HYPOTHALAMUS

ANTERIOR PITUITARY

METABOLIC EFFECTS

ADRENAL GLAND

corticotropin
releasing hormone
(CRH) + arginine

vasopressin (AVP)

adrenocorticotropic
hormone (ACTH)

Cortisol

STRESS



IMAGE 9.5

Female grouse Male grouse




