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(Tu rn over)
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2

(Tu rn over)

ADDITIONAL MATERIALS

A calcu lator and a ru ler.

ITEMS INCLUDED W ITH Q UESTION 
PAPER

A separate Diagram Book let.

The Diagram Book let MUST b e handed in 
to the invigilators and sent f or mark ing.



3

(Tu rn over)

INSTRUCTIONS TO CANDIDATES

Use b lack  ink ,  b lack  b all –  point pen,  b lack  
f elt tip or y ou r u su al method. 

W rite y ou r name,  centre nu mb er and 
candidate nu mb er in the spaces on the 
f ront cover. 

Answ er ALL q u estions.

W rite y ou r answ ers in the spaces provided 
in this b ook let. If  y ou  ru n ou t of  space,  
u se the additional page(s) at the b ack  of  
the b ook let,  tak ing care to nu mb er the 
q u estion(s) correctly .



4

(Tu rn over)

INFORMATION FOR CANDIDATES

This paper is in 2  sections,  A and B.

Section A:  8 0  mark s. 

Answ er ALL q u estions. You  are advised to 
spend ab ou t 1  hou r 3 5  minu tes on 

this section.

Section B:  Options;  2 0  mark s. 

Answ er ONE OPTION ONLY. 

You  are advised to spend ab ou t 2 5  
minu tes on this section.

The nu mb er of  mark s is given in b rack ets 
at the end of  each q u estion or 

part – q u estion.

continu ed on the nex t page . . .



5

(Tu rn over)

INFORMATION FOR CANDIDATES 
continu ed

The assessment of  the q u ality  of  ex tended 
response (Q ER) w ill tak e place in 

q u estion ൧
The q u ality  of  w ritten commu nication w ill 
aႇecW WKe aZarGLQJ RI marNV�



6

(Tu rn over)

SECTION A

Answ er ALL q u estions.

1 .  (a) Ref er to IMAGE 1 .1  in the      
    separate Diagram Book let.      
    IMAGE 1 .1  is a photomicrograph   
    of  part of  a transverse section of  a 
    privet (LIGUSTRUM) leaf .

    A stu dent drew  a low  pow er plan   
    of  IMAGE 1 .1  as show n in 
    IMAGE 1 .2  in the separate      
    Diagram Book let. 

continu ed on the nex t page . . . 
    



7

(Tu rn over)

Q u estion 1  (a) continu ed

1 .  (a) (i)  ADD LABELS to IMAGE 1 .2  to 
      identif y  THREE tissu e lay ers 
      that contain           
      PHOTOSYNTHESISING 
      CELLS. 
                [ 3  mark s]

continu ed on the nex t page . . .



8

(Tu rn over)

Q u estion 1  (a) continu ed

1 .  (a) (ii) The proportions of  
      (A−C :  A−B) in IMAGE 1 .1     
      have a ratio of  3 • 5  :  1

      I. Calcu late the ratio of  
       (A−C :  A−B) in IMAGE 1 .2

Ratio =  _ _ _ _ _ _ _ _ _ _ _ _ _ _  :  1
                  [ 1  mark ]

continu ed on the nex t page . . .



9

(Tu rn over)

Q u estion 1  (a) (ii) continu ed

1 .  (a) (ii) II. IMAGE 1 .2  has not b een    
       draw n in the correct      
       proportions. Tissu e lay er   
       A−B has b een draw n 

       too thick .

       Calcu late how  thick  tissu e 

       A−B shou ld have b een    
       draw n in IMAGE 1 .2  to mak e 
       the proportion of  the plan   
       correct. 

Answ er space continu es on the nex t page.



1 0

(Tu rn over)

Q u estion 1  (a) (ii) II continu ed

Thick ness =  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  mm

                [ 2  mark s]

continu ed on the nex t page . . .



1 1

(Tu rn over)

Q u estion 1  continu ed

1�  �E� 7R SKRWRV\QWKeVLVe eႇecWLYeO\� a   
    leaf  is adapted f or the ab sorption 
    RI OLJKW eQerJ\ aQG IRr GLႇXVLRQ 
    of  gases.

    On the pages f ollow ing, state TW O
    adaptations of  a leaf  f or the     
    ab sorption of  light and TW O
    aGaSWaWLRQV IRr WKe eႈcLeQW     
    GLႇXVLRQ RI JaVeV� 

continu ed on the nex t page . . .



1 2

(Tu rn over)

Q u estion 1  (b ) continu ed

Adaptations f or the ab sorption of  light.

1  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

continu ed on the nex t page . . . 



1 3

(Tu rn over)

Q u estion 1  (b ) continu ed 

$GaSWaWLRQV IRr WKe eႈcLeQW GLႇXVLRQ RI 
gases.

1  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                      [ 4 mark s]

continu ed on the nex t page . . . 



1 4

(Tu rn over)

Q u estion 1  continu ed

1 .  (c) The vascu lar b u ndles in a leaf     
    f orm a highly  b ranched netw ork .   
    Tw o f u nctions of  the vascu lar    
    b u ndles are transport of :
     • w ater and mineral ions in 
      the x y lem
     • su gars and other organic    
      materials in the phloem.

    State ONE other f u nction of  the   
    vascu lar b u ndles. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
                  [ 1  mark ]
(Total f or Q u estion 1  =  1 1  mark s)



1 5

(Tu rn over)

2 .  Ref er to IMAGE 2 .1  in the separate    
  'LaJram %RRNOeW� 7Ke eႈcLeQW      
  digestion of  molecu les in f ood 
  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 of  starch and protein.

  (a) (i)  I. Use IMAGE 2 .1  to complete 
       TABLE 2 .2  in the separate   
       Diagram Book let.       
                   [ 3  mark s]

continu ed on the nex t page . . .



1 6

(Tu rn over)

Q u estion 2  (a) (i) continu ed

2 .  (a) (i)  II. Name the b ond hy droly sed 
       b y  enzy me D. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
                     [ 1  mark ]

    (ii) Many  digestive enzy mes are   
      secreted into the lu men of  
      the gu t.
      Describ e the ex act position of  
      enzy mes C and D in 
      IMAGE 2 .1  and su ggest     
      the advantage of  the position 
      of  these enzy mes. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



1 7

(Tu rn over)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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

continu ed on the nex t page . . .



1 8

(Tu rn over)

Q u estion 2  continu ed

2 .  (b ) W hen vinegar (ethanoic acid)    
    is added to potato chips,  
    enz y me A (produ ced in the mou th) 
    is u nab le to b reak  dow n the starch 
    they  contain. Su ggest the reason 
    f or this. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



1 9

(Tu rn over)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                  [ 1  mark ]

continu ed on the nex t page . . .



2 0

(Tu rn over)

Q u estion 2  continu ed

2 .  (c) Ref er to IMAGE 2 .3  in the separate 
    Diagram Book let. The stru ctu re of  
    the gu t of  a cow ,  horse and dog is 
    show n in IMAGE 2 .3  (not draw n to
    scale). Cow s and horses are     
    herb ivores and dogs are       
    carnivores.

    Ref er to TABLE 2 .4 in the separate 
    Diagram Book let. 

continu ed on the nex t page . . .



2 1

(Tu rn over)

Q u estion 2  (c) continu ed

2 .  (c) (i)  Give TW O GLႇereQceV LQ WKe   
      relative volu me of  the 

      stru ctu res in the gu t of  a cow

      and the gu t of  a dog and     
      conclu de how  each of  these   
      GLႇereQceV reÀecW WKeLr     
      respective diets. 

1 . 'LႇereQce LQ reOaWLYe YROXme

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



2 2

(Tu rn over)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

+RZ WKLV reÀecWV WKeLr GLeW

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 . 'LႇereQce LQ reOaWLYe YROXme

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



2 3

(Tu rn over)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

+RZ WKLV reÀecWV WKeLr GLeW

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



2 4

(Tu rn over)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 4 mark s]

��  �c� �LL� &RZV are cOaVVL¿eG aV      
      mammals and so their y ou ng 
      f eed on milk .

      W ith ref erence to their diet,    
      ex plain w hy  the ab omasu m of

      a new b orn calf  is        
      proportionally  larger at b irth   
      than in an adu lt cow . 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



2 5

(Tu rn over)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 2  mark s]

2 .  (c) (iii) Ex plain the advantage of     
      ‘ chew ing the cu d’  in ru minants 
      su ch as cow s. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                  [ 1  mark ]

continu ed on the nex t page . . .



2 6

(Tu rn over)

Q u estion 2  (c) continu ed

2 .  (c) (iv) Horse manu re is a b etter    
      sou rce of  plant nu trients than 
      cow  manu re. W ith ref erence to 
      IMAGE 2 .3 ,  su ggest w hy . 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 2  mark s]
(Total f or Q u estion 2  =  1 6  mark s)



2 7

(Tu rn over)

3 .  Ref er to IMAGE 3 .1  in the separate
  Diagram Book let. W ater lost b y      
  transpiration f rom the leaves of  plants 
  reVXOWV LQ a ÀRZ RI ZaWer acrRVV WKe   
  roots,  as show n in IMAGE 3 .1

  (a) (i)  Use the inf ormation in 
      IMAGE 3 .1  to name the     
      THREE pathw ay s A,  B and C
      b y  w hich w ater moves f rom
      the soil to the endodermis. 

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

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

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

continu ed on the nex t page . . .



2 8

(Tu rn over)

Q u estion 3  (a) continu ed

3 .  (a) (ii) Describ e THREE GLႇereQceV   
      b etw een pathw ay s A and B in 
      IMAGE 3 .1  

'LႇereQce 1

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'LႇereQce 2

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



2 9

(Tu rn over)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'LႇereQce 3

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 3  mark s]

continu ed on the nex t page . . .



3 0

(Tu rn over)

Q u estion 3  (a) continu ed

3 .  (a) (iii) State the f u nction of  the     
      Casparian strip. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 2  mark s]

continu ed on the nex t page . . .



3 1

(Tu rn over)

Q u estion 3  continu ed

3 .  (b ) Ref er to GRAPH 3 .2  in the separate

    Diagram b ook let. W ater molecu les 
    in the x y lem are attracted to each 
    other b y  cohesion and to the     
    inside of  the x y lem vessels b y

   adhesion. The rate of  w ater     
    mRYemeQW aႇecWV WKe GLameWer RI 
    the x y lem vessels.

    The variation in the diameter of    
    x y lem vessels over a 2 4௅hou r    
    period is show n in GRAPH 3 .2

continu ed on the nex t page . . .



3 2

(Tu rn over)

Q u estion 3  (b ) continu ed

3 .  (b ) (i)  The diameter of  a tree tru nk    
      w as measu red over a 
      2 4௅hou r period.
      Use the inf ormation on the    
      previou s page to predict and   
      ex plain w hat w ou ld happen to 
      the tru nk  diameter b etw een   
      6 : 0 0  hou rs and 1 2 : 0 0  hou rs. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



3 3

(Tu rn over)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



3 4

(Tu rn over)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 5  mark s]

3 .  (b ) Ref er to IMAGE 3 .3  in the      
    separate Diagram Book let.      
     The diameter of  the tru nk  w as    
    measu red u sing a dendrometer.   
    This is show n in IMAGE 3 .3
    The b and detects changes in the 
    diameter of  the tru nk . This is then 
    recorded on a chart on a       
    rotating dru m.

continu ed on the nex t page . . .



3 5

(Tu rn over)

Q u estion 3  (b ) continu ed

��  �E� �LL� 7R LQcreaVe cRQ¿GeQce LQ    
      resu lts,  the diameter of  ten   
      GLႇereQW Wree WrXQNV LQ RQe
      area of  w oodland w as      
      measu red over the same 
      time period.

      Su ggest THREE OTHER    
      f actors that w ou ld need to b e 
      controlled w hen ob taining
      these readings u sing the    
      dendrometer. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



3 6
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 3  mark s]

continu ed on the nex t page . . .

(Tu rn over)



3 7

(Tu rn over)

Q u estion 3  continu ed

3 .  (c) Ref er to TABLE 3 .4 provided     
    separately  f or this q u estion. Maize  
    is an agricu ltu ral crop w hich 
    is grow n throu ghou t the w orld. 
    TABLE 3 .4 show s data relating to 
    the grow ing of  maize .

    (i)  Use the inf ormation given in   
      TABLE 3 .4 to calcu late the    
      volu me of  w ater lost throu gh 
      transpiration b y  1  m2  of  maize
      per day  du ring the grow ing   
      season. 
Answ er space continu es on the nex t page.



3 8

(Tu rn over)

Q u estion 3  (c) (i) continu ed

Volu me of  w ater lost =  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ dm3 m– 2  day – 1

                        [ 3  mark s]

continu ed on the nex t page . . .



3 9

(Tu rn over)

Q u estion 3  (c) continu ed

    Ref er to GRAPH 3 .5  in the separate
    'LaJram %RRNOeW� 7Ke eႇecW RI VRLO 
    w ater availab ility  on the       
    WraQVSLraWLRQ raWe RI ¿Ye SOaQWV RI 
    the same species is show n 
    in GRAPH 3 .5

3 .  (c) (ii) Describ e the relationship    
        show n in GRAPH 3 .5       
      b etw een transpiration rate and 
      availab ility  of  w ater in the soil. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



40

(Tu rn over)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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

continu ed on the nex t page . . .



41

(Tu rn over)

Q u estion 3  (c) continu ed

3 .  (c) (iii) Draw  ONE conclu sion ab ou t   
      WKe cRQ¿GeQce LQ WKe GaWa 
      show n in GRAPH 3 .5  at low er 
      w ater availab ility . Ex plain y ou r 
      answ er. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 2  mark s]

(Total f or Q u estion 3  =  2 2  mark s)



42

(Tu rn over)

4.  Ref er to IMAGE 4.1  in the separate    
  Diagram Book let. IMAGE 4.1  show s a

transverse section throu gh the 
  spinal cord.

  (a) Name the lab elled stru ctu res A – E 
    show n in IMAGE 4.1

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

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

C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

D _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

E _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 3  mark s]  

continu ed on the nex t page . . .



43

(Tu rn over)

Q u estion 4 continu ed

4.  (b ) Ref er to IMAGES 4.2  and 4.3  in    
    the separate Diagram Book let. If    
    sensory  neu rones in the sk in of    
    the chest of  dogs are stimu lated,    
    the nearb y  hind limb  reaches    
    tow ard the area and scratches it.  
    This is called the dog scratch    
    reÀe[� VKRZQ LQ IMAGE 4.2

    Sections throu gh the spinal cord   
    at the level of  stimu lation and at   
    the level of  the hind leg are show n 
    in IMAGE 4.3

continu ed on the nex t page . . .



44

(Tu rn over)

Q u estion 4 (b ) continu ed

4.  (b ) (i)  Complete IMAGE 4.3  to     
      LABEL the SENSORY and    
      MOTOR neu rones involved in 
      WKe GRJ VcraWcK reÀe[�

      DRAW  ARROW S on all the   
      neu rones involved to show    
      the direction of  the impu lse. 

                [ 3  mark s]

continu ed on the nex t page . . .



45

(Tu rn over)

Q u estion 4 (b ) continu ed

4.  (b ) (ii) Use the inf ormation in      
      IMAGES 4.2  and 4.3  to ex plain 
      w hy  the ax on of  the

      connector (relay ) neu rone is   
      VR ORQJ LQ WKLV reÀe[ arc� 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



46

(Tu rn over) 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 2  mark s]

4.  (c) In a dog,  the nerve impu lse tak es 

    6  milliseconds to travel 0 • 3  m.

    Calcu late the rate of  transmission 
    of  the nerve impu lse.

    GIVE YOUR ANSW ER IN      
    METRES PER SECOND.

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

                [ 2  mark s]
(Total f or Q u estion 4 =  1 0  mark s)



47

(Tu rn over)

5 .  The k idney s play  an important role in   
  homeostasis throu gh osmoregu lation 
  and the ex cretion of  u rine.

  The volu me of  u rine produ ced can b e

  aႇecWeG E\ ERWK WKe JORmerXOar     
  ¿OWraWLRQ raWe aQG WKe reaEVRrSWLRQ 

  RI ¿OWraWe�

  �a� 7R cRQWrRO WKe JORmerXOar ¿OWraWLRQ 
    rate,  a protein is released b y  the   
    b ody  w hich cau ses         
    YaVRcRQVWrLcWLRQ RI WKe aႇereQW   
    arterioles. This protein f u nctions   
    as b oth an enzy me and a hormone.

continu ed on the nex t page . . .



48

(Tu rn over)

Q u estion 5  (a) continu ed

5 .  (a) (i)  Describ e w hat is meant b y  the

      term enzy me and ex plain    
      w hy  the tertiary  stru ctu re of    
      the enz y me is important to the 
      f u nction of  the enzy me. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



49

(Tu rn over)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 2  mark s]

5 .  (a) (ii) Describ e w hat is meant b y  the

      term hormone and ex plain    
      w hy  the tertiary  stru ctu re of    
      this protein is important in its 
      f u nction as a hormone. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



5 0

(Tu rn over) 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                   [ 2  mark s]

continu ed on the nex t page . . .



5 1

(Tu rn over)

Q u estion 5  continu ed

5 .  (b ) Ref er to GRAPH 5  in the separate 
    Diagram Book let. The relationship 
    b etw een arterial b lood pressu re,    
    reQaO EORRG ÀRZ �5%)� �YROXme RI

    b lood entering k idney ) and the    
    JORmerXOar ¿OWraWLRQ raWe �*)5� LV 
    show n in GRAPH 5

    Use GRAPH 5  and the inf ormation 
    given to answ er the f ollow ing    
    q u estions on the nex t page:

continu ed on the nex t page . . . 



5 2

(Tu rn over)

Q u estion 5  (b ) continu ed

5   (b ) (i)  Ex plain how  increasing RBF   
      resu lts in an increase in GFR

      as arterial b lood pressu re    
      increases f rom 

      0  to 8 0  mm Hg. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                  [ 1  mark ]

continu ed on the nex t page . . .



5 3

(Tu rn over)

Q u estion 5  (b ) continu ed

5 .  (b ) (ii) Use y ou r k now ledge of      
      vasoconstriction in the     
      aႇereQW arWerLROeV WR GeVcrLEe 
      and ex plain the GFR b etw een 
      8 0  and 1 8 0  mm Hg. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 2  mark s]

continu ed on the nex t page . . .



5 4

(Tu rn over)

Q u estion 5  (b ) continu ed

5 .  (b ) (iii) Ab ove 1 8 0  mm Hg GFR     
      increases dramatically .
      Su ggest how  the increase in   
      GFR demonstrates that the
      the k idney s are acting      
      homeostatically  to redu ce    
      b lood pressu re. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
                     [ 1  mark ]

continu ed on the nex t page . . .



5 5

(Tu rn over)

Q u estion 5  continu ed

5 .  (c) Antidiu retic hormone (ADH) is a   
    KRrmRQe WKaW aႇecWV WKe YROXme 
    of  u rine produ ced.
    'eVcrLEe aQG e[SOaLQ WKe eႇecW
    on the k idney s of  a high       
    concentration of  antidiu retic     
    hormone (ADH) in the b lood.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



5 6
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
                [ 4 mark s]

(Total f or Q u estion 5  =  1 2  mark s)

(Tu rn over)



5 7

(Tu rn over)

6 .  Ref er to IMAGES 6 .1 ,  6 .2  and 6 .3  in the
  separate Diagram Book let.        
  Mu lticellu lar animals have evolved    
  GLႇereQW Za\V RI YeQWLOaWLQJ WKeLr JaV   
  ex change su rf aces.
  IMAGE 6 .1  show s the thorax  of  a     
  hu man (a mammal),  IMAGE 6 .2  show s 
  a cross section throu gh part of  the    
  KeaG RI a ERQ\ ¿VK aQG IMAGE 6 .3     

show s the tracheal sy stem in 
  an insect.

continu ed on the nex t page . . .



5 8

(Tu rn over)

Q u estion 6  continu ed

  Use the inf ormation show n in 
  IMAGES 6 .1  and 6 .2  to describ e and   
  ex plain ventilation of  the lu ngs in a    
  hu man and ventilation of  the gills in 
  a ERQ\ ¿VK�
  Describ e the advantages and

disadvantages of  the insect tracheal   
  sy stem w hen compared to the gas    
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(Tu rn over)

SECTION B:  OPTIONAL TOPICS

Option A:  IMMUNOLOGY AND 

     DISEASE

Option B:  HUMAN 

     MUSCULOSK ELETAL      
     ANATOMY

Option C:  NEUROBIOLOGY AND      
     BEHAVIOUR

Answ er the q u estion on ONE TOPIC ONLY.

Place a tick  () in ONE of  the b ox es ab ove,  
to show  w hich topic y ou  are answ ering.
YOU ARE ADVISED TO SPEND ABOUT 
2 5  MINUTES ON THIS SECTION.
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(Tu rn over)

OPTION A:  IMMUNOLOGY AND DISEASE

7 .  (a) MALARIA is a disease cau sed    
    b y  a protoctistan parasite      
    b elonging to the genu s       
    PLASMODIUM. The disease 
    is cau sed mainly  b y  tw o species
    of  PLASMODIUM (P. VIVAX  AND 
    P. FALCIPARUM) of  w hich there   
    are many  antigenic ty pes.

continu ed on the nex t page . . .



7 3

(Tu rn over)

Q u estion 7  (a) continu ed

    The lif e cy cle of  malaria consists   
    of  mu ltiple stages w ithin tw o host 
    organisms;  hu mans and the     
    ANOPHELES mosq u ito. Some of  
    these stages are f ree −sw imming

    (f or ex ample,  sporozo ites) w hile   
    other stages happen w ithin hu man 
    liver cells and red b lood cells.
    

    Ref er to IMAGE 7 .1  in the separate 
    Diagram Book let. IMAGE 7 .1      
    show s the generalised lif e cy cle of  
    the malaria parasite.

continu ed on the nex t page . . .
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(Tu rn over)

Q u estion 7  (a) continu ed

7 .  (a) (i)  State the role of  the mosq u ito

      in the lif e cy cle of         
      PLASMODIUM. 
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                  [ 1  mark ]

    (ii) Ex plain w hy  mu ltiply ing     
      w ithin liver cells and red b lood 
      cells helps the parasite to    
      evade the host’ s immu ne    
      sy stem. 
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continu ed on the nex t page . . .
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(Tu rn over)

Q u estion 7  (a) continu ed

7 .  (a) (iii) The sex u al stage involving   
      meiosis helps to increase    
      GENETIC VARIATION w ithin 
      parasite popu lations.

      Ex plain w hy  this means that a

      person may  develop       
      sy mptoms of  malaria      
      f ollow ing re − inf ection. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



7 8

(Tu rn over)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 3  mark s]

continu ed on the nex t page . . .



7 9

(Tu rn over)

Q u estion 7  continu ed

7 .  (b ) There is great interest in the     
    development of  a vaccine to     
    prevent malarial inf ection. 

    One of  the most promising     
    candidates f or a vaccine u ses    
    w hole,  live sporozo ites w hich

    have b een ex posed to ionising

    radiation. Irradiating the       
    sporozo ites prevents them f rom   
    reSOLcaWLQJ EXW GReV QRW aႇecW WKe 
    antigens they  produ ce.

continu ed on the nex t page . . . 



8 0

(Tu rn over)

Q u estion 7  (b ) continu ed

    Ref er to IMAGE 7 .2  in the      
    separate Diagram Book let.

    IMAGE 7 .2  show s a         
    photomicrograph of          
    PLASMODIUM sporozo ites

7 .  (b ) (i)  Use only  the scale b ar to    
      caOcXOaWe WKe maJQL¿caWLRQ RI 
      IMAGE 7 .2  

0aJQL¿caWLRQ = ×  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 2  mark s]
continu ed on the nex t page . . .



8 1

(Tu rn over)

Q u estion 7  (b ) continu ed

7 .  (b ) (ii) Use the inf ormation given    
      ab ou t the lif e cy cle of  malaria 
      and y ou r ow n k now ledge of    
      WKe VSecL¿c LmmXQe reVSRQVe 
      to su ggest w hy  sporozo ites   
      are the lif e cy cle stage chosen 
      f or the vaccine. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



8 2

(Tu rn over)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 2  mark s]

7 .  (b ) (iii) Ex plain w hy  live irradiated    
      sporozo ites are u sed. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                  [ 1  mark ]

continu ed on the nex t page . . .



8 3

(Tu rn over)

Q u estion 7  (b ) continu ed

7 .  (b ) (iv) PLASMODIUM sporozo ites   
      can b e cu ltu red in hu man    
      cells in the lab oratory  u nder   
      Yer\ VSecL¿c cRQGLWLRQV�

       •   3 7 ° C
       •   low  ox y gen        
         concentrations.

      Use inf ormation f rom      
      IMAGE 7 .1  to su ggest w hy     
      PLASMODIUM sporozo ites 

      can only  b e cu ltu red u nder   
      these conditions. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



8 4

(Tu rn over)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 3  mark s]

continu ed on the nex t page . . .



8 5

(Tu rn over)

Q u estion 7  (b ) continu ed

7 .  (b ) (v) Ex plain how  vaccination can   
      give long− term protection    
      against disease. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 2  mark s]

continu ed on the nex t page . . .



8 6

(Tu rn over)

Q u estion 7  continu ed

7 .  (c) Ref er to IMAGE 7 .3  in the separate 
    Diagram Book let. An antigen test   
    f or malaria cau sed b y  

    P. FALCIPARUM is show n in     
    IMAGE 7 .3  This ty pe of  test u ses

    OaEeOOeG aQWLERGLeV VSecL¿c WR    
    antigens f ou nd on the inf ecting

    parasite. These antigens w ill b e

    present in a b lood sample f rom an

    inf ected person.

continu ed on the nex t page . . .



8 7

(Tu rn over)

Q u estion 7  (c) continu ed

7 .  (c) (i)  Ex plain w hat the test show n   
      in IMAGE 7 .3  w ou ld look  lik e 
      if  the b lood sample w as f rom 
      someone inf ected w ith 

      P. VIVAX . 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



8 8

(Tu rn over)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 3  mark s]

continu ed on the nex t page . . .



8 9

(Tu rn over)

Q u etion 7  (c) continu ed

7 .  (c) (ii) Ex plain w hy  penicillin w ou ld   
      QRW Ee eႇecWLYe aJaLQVW     
      malaria. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                  [ 1  mark ]

(Total f or Q u estion 7  =  2 0  mark s)



90

(Tu rn over)

OPTION B:  HUMAN MUSCULOSK ELETAL 
        ANATOMY

8 .  Ref er to IMAGE 8 .1  in the separate    
  Diagram Book let. IMAGE 8 .1  show s   
  a photomicrograph of  a section tak en 
  f rom the trachea.

  (a) (i)  Identif y  the cells present in   
      the hy aline cartilage show n in

      IMAGE 8 .1  and ex plain how

      nu trients and ox y gen are    
      su pplied to these cells. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



91

(Tu rn over)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 2  mark s]

8 .  (a) (ii) Describ e the role of  hy aline   
      cartilage in the trachea. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                  [ 1  mark ]

continu ed on the nex t page . . .



92

(Tu rn over)

Q u estion 8  continu ed

8 .  (b ) Ref er to IMAGE 8 .2  in the separate 
    Diagram Book let. IMAGE 8 .2      
    show s a longitu dinal section     
    throu gh the head of  a f emu r.

    (i)  Identif y  the ty pe of  b one     
      lab elled A on IMAGE 8 .2

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                  [ 1  mark ]

continu ed on the nex t page . . .



93

(Tu rn over)

Q u estion 8  (b ) continu ed

8 .  (b ) (ii) The tissu e at B is k now n    
      as cancellou s spongy  b one. 

      It has many  spaces k now n

      as trab ecu lae. This tissu e    
      is not as strong as the b one   
      tissu e at A. Cancellou s

      b one comprises arou nd 2 0 %  
      of  the volu me of  long b ones   
      su ch as the f emu r.

continu ed on the nex t page . . .



94
Q u estion 8  (b ) (ii) continu ed

      6XJJeVW WKe EeQe¿W RI WKLV    
      ty pe of  b one tissu e in the    
      hu man sk eleton.

      Ex plain y ou r answ er. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 2  mark s]
continu ed on the nex t page . . . (Tu rn over)



95

(Tu rn over)

Q u estion 8  (b ) continu ed

   Ref er to IMAGE 8 .3  in the separate   
   Diagram Book let. IMAGE 8 .3  show s 
   a KLJKO\ maJQL¿eG VecWLRQ RI 
   tissu e A

8 .  (b ) (iii) Use line C to calcu late the    
      w idth of  the Haversian canal   
      f rom IMAGE 8 .3
      State y ou r answ er in ȝm�

W idth =  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ȝm

continu ed on the nex t page . . .



96

(Tu rn over)

Q u estion 8  (b ) continu ed

8 .  (b ) (iv) Describ e the role of  the     
      Haversian canal in b one. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                  [ 1  mark ]

continu ed on the nex t page . . .



97

(Tu rn over)

Q u estion 8  continu ed

8 .  (c) Ref er to IMAGES 8 .4A and 8 .4B in 
    the separate Diagram Book let.    
    IMAGES 8 .4A and 8 .4B show  tw o 
    X − ray  images of  the k nee j oint.

    (i)  State the ty pe of  sy novial j oint 
      show n in IMAGE 8 .4B. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                  [ 1  mark ]

continu ed on the nex t page . . .



98

(Tu rn over)

Q u estion 8  (c) continu ed

8 .  (c) (ii) I. IMAGE 8 .4A show s the    
       k nee j oint of  a patient w ho   
       w as otherw ise generally     
       healthy .
       Su ggest how  IMAGE 8 .4A   
       show s arthritis. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                  [ 1  mark ]

continu ed on the nex t page . . .



99

(Tu rn over)

Q u estion 8  (c) (ii) continu ed

8 .  (c) (ii) II. The patient w as 2 7  y ears   
       old. Their w eight w as w ithin 
       normal range b u t they  had   
       low  levels of  phy sical     
       activity . The patient’ s k nee 
       w as sw ollen and w arm to   
       the tou ch. The patient w as   
       in a great deal of  pain and   
       KaG GLႈcXOW\ ZaONLQJ�

continu ed on the nex t page . . .



1 0 0

(Tu rn over)

Q u estion 8  (c) (ii) II continu ed

      Use all the inf ormation     
      provided to su ggest w hy  a 
      diagnosis of  rheu matoid     
      arthritis w as made rather than 
      osteoarthritis. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



1 0 1

(Tu rn over)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 2  mark s]

8 .  (d) Ref er to GRAPH 8 .5  in the separate
    Diagram Book let. The energy  f or   
    mu scle contraction may  b e     
    ob tained f rom one of  three      
    GLႇereQW eQerJ\ V\VWemV aV     
    show n on Graph 8 .5

continu ed on the nex t page . . .



1 0 2

(Tu rn over)

Q u estion 8  (d) continu ed

8 .  (d) (i)  W ith ref erence to GRAPH 8 .5 ,
      su ggest w hich of  the three    
      sy stems w ou ld provide the   
      greatest percentage energy
      contrib u tion in athletes
      perf orming each of  the     
      f ollow ing activities. 
      Ex plain y ou r answ ers.

      I.  a 1 0 0 −metre sprint;  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



1 0 3

(Tu rn over)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 2  mark s]

8 .  (d) (i)  II.  a 5 − k ilometre race. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



1 0 4

(Tu rn over)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 2  mark s]

   Ref er to GRAPH 8 .6  in the separate   
   Diagram Book let. Gly cogen is
   the main carb ohy drate storage     
   compou nd in mu scle cells.
   GRAPH 8 .6  show s the resu lts of     
   an ex periment w here tw o athletes
   w ere given standard daily  training   

   b ou ts and their mu scle gly cogen
   levels w ere then measu red      
   regu larly  over 7 2  hou rs. 

continu ed on the nex t page . . .



1 0 5

(Tu rn over)

Q u estion 8  (d) continu ed 

    One athlete w as given a       
    carb ohy drate loading diet w hile   
    the other w as given a normal diet 
    w ith no carb ohy drate loading.

continu ed on the nex t page . . .



1 0 6

(Tu rn over)

Q u estion 8  (d) continu ed

8 .  (d) (ii) Ex plain w hy  the intensity  and 
      du ration of  training b ou ts    
      w ere controlled in this      
      ex periment. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                  [ 1  mark ]
continu ed on the nex t page . . .



1 0 7

(Tu rn over)

Q u estion 8  (d) continu ed

8 .  (d) (iii) W ith ref erence to GRAPH 8 .6  
      ex plain how  carb ohy drate    
      loading might improve an    
      athlete’ s perf ormance. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



1 0 8

(Tu rn over)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 2  mark s]

(Total f or Q u estion 8  =  2 0  mark s)



1 0 9

(Tu rn over)

OPTION C:  NEUROBIOLOGY AND     
      BEHAVIOUR

9.  Ref er to IMAGE 9.1  in the separate    
  Diagram Book let. IMAGE 9.1  show s   
  tw o compu terised tomography  (CT)   
  scans of  the same b rain.

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

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                  [ 1  mark ]

continu ed on the nex t page . . .



1 1 0

(Tu rn over)

Q u estion 9 (a) continu ed

9.  (a) (ii) Identif y  stru ctu re X  on 
      IMAGE 9.1

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
                  [ 1  mark ]

continu ed on the nex t page . . .



1 1 1

(Tu rn over)

Q u estion 9 (a) continu ed

9.  (a) (iii) Stru ctu re X  is part of  the    
      au tonomic nervou s sy stem.
      Describ e the f u nction of  the   
      au tonomic nervou s sy stem. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
                  [ 1  mark ]

continu ed on the nex t page . . .



1 1 2

(Tu rn over)

Q u estion 9 (a) continu ed

    Ref er to IMAGE 9.2  in the separate 
    Diagram Book let. IMAGE 9.2      
    show s an electron micrograph    
    of  a single neu rone f rom a hu man 
    b rain show ing many  connections 
    to other neu rones.

continu ed on the nex t page . . .



1 1 3

(Tu rn over)

Q u estion 9 (a) continu ed

9.  (a) (iv) Calcu late the actu al diameter 
      of  the cell b ody  of  the neu rone 
      in IMAGE 9.2  along the line
      show n. STATE YOUR      
      ANSW ER IN ȝm. 

Diameter =  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ȝm
                [ 2  mark s]
continu ed on the nex t page . . .



1 1 4

(Tu rn over)

Q u estion 9 (a) continu ed

9.  (a) (v) Follow ing damage to the    
      b rain,  there can 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 ]

continu ed on the nex t page . . .



1 1 5

(Tu rn over)

Q u estion 9 continu ed

9.  (b ) An investigation w as carried     
    ou t into the relationship b etw een
    the nu mb er of  neu rones in the    
    cereb ral cortex  compared to the
    reVW RI WKe EraLQ LQ GLႇereQW     
    mammals. Researchers ex amined 
    the b rains of  six  species of
    primate (inclu ding apes and     
    monk ey s),  six  species of  rodent   
    �LQcOXGLQJ raWV aQG mLce� aQG ¿Ye
    species of  insectivore (inclu ding   
    shrew s,  moles and hedgehogs).

continu ed on the nex t page . . .
    



1 1 6

(Tu rn over)

Q u estion 9 (b ) continu ed

    Ref er to GRAPH 9.3  in the separate
    Diagram Book let. 
    GRAPH 9.3  show s the relationship 
    b etw een the nu mb er of  neu rones 
    in the cereb ral cortex  compared to 
    the rest of  the b rain in the three   
    GLႇereQW JrRXSV RI mammaOV�

9.  (b ) (i)  Describ e the general trend f or 
      the mammals show n in     
      GRAPH 9.3  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



1 1 7

(Tu rn over)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
                  [ 1  mark ]

9.  (b ) (ii) Primates generally  ex hib it    
      complex  social b ehaviou rs   
      su ch as imitation and insight.
      They  are capab le of  higher    
      levels of  cognitive f u nctioning 
      than the other grou ps of      
      mammals in this stu dy .

continu ed on the nex t page . . .



1 1 8

(Tu rn over)

Q u estion 9 (b ) (ii) continu ed

      The researchers conclu ded   
      that these b ehaviou rs are    
      link ed to the relative nu mb er   
      of  neu rones in the cereb ral   
      cortex . Ex plain how  the data   
      su pports their conclu sion. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



1 1 9

(Tu rn over)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 3  mark s]

continu ed on the nex t page . . .



1 2 0

(Tu rn over)

Q u estion 9 continu ed

9.  (c) Ref er to IMAGE 9.4 in the separate 
    Diagram Book let. Cortisol is 
    produ ced b y  the adrenal glands in
    response to stress via the pathw ay
    show n in IMAGE 9.4

    (i)  Use IMAGE 9.4 and y ou r    
      k now ledge of  cortisol      
      produ ction to describ e and 
      e[SOaLQ WKe eႇecW RQ WKLV 
      pathw ay  of  increasing cortisol 
      concentrations in the b lood.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



1 2 1

(Tu rn over)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 3  mark s]

continu ed on the nex t page . . . 



1 2 2

(Tu rn over)

Q u estion 9 (c) continu ed

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

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
                  [ 1  mark ]

continu ed on the nex t page . . .



1 2 3

(Tu rn over)

Q u estion 9 (c) continu ed

9.  (c) (iii) Some individu als have an 
      u nu su ally  high concentration 
      of  corticotropin releasing
      hormone in their        
      b loodstreams.
      Su ggest a possib le lif e event 
      that may  have cau sed su ch   
      raised levels and ex plain    
      how  these raised levels w ou ld
      aႇecW WKe Za\ VXcK       
      individu als respond to      
      stressf u l situ ations. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



1 2 4

(Tu rn over)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 2  mark s]

continu ed on the nex t page . . .



1 2 5

(Tu rn over)

Q u estion 9 continu ed

9.  (d) Black  grou se are grou nd nesting
    b irds f ou nd on moorland.      
    Incu b ation of  the eggs and care 
    of  the y ou ng is carried ou t b y     
    the f emale. Several b lack  grou se   
    males perf orm elab orate display s 
    b ef ore grou ps of  f emales in a    
    ritu al k now n as a lek . The      
    male b irds compete f or the 
    attention of  the f emale b irds.

continu ed on the nex t page . . .



1 2 6

(Tu rn over)

Q u estion 9 (d) continu ed

    Ref er to IMAGE 9.5  in the separate 
    Diagram Book let. IMAGE 9.5      
    show s a f emale (lef t) and male    
    (right) b lack  grou se.

9.  (d) (i)  Use evidence f rom IMAGE 9.5
      to ex plain how  this species   
      show s sex u al dimorphism. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
                  [ 1  mark ]

continu ed on the nex t page . . .



1 2 7

(Tu rn over)

Q u estion 9 (d) continu ed

9.  (d) (ii) Use all the inf ormation     
      provided to identif y  the     
      TW O ty pes of  selection that 
      have resu lted in sex u al     
      dimorphism in b lack  grou se.   
      Ex plain each answ er. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



1 2 8

(Tu rn over)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                [ 3  mark s]

(Total f or Q u estion 9 =  2 0  mark s)

TOTAL FOR SECTION B =  2 0  MARK S

END OF PAPER

TOTAL FOR PAPER =  1 0 0  MARK S
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IMAGE 2.1
Key:
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TABLE 2 .2

Lab el Enzy me name Produ ct

A

B
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IMAGE 2 .3

DOGHORSECOW
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small
intestineab omasu m

(tru e stomach)
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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
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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
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IMAGE 4.2 and IMAGE 4.3

IMAGE 4.2
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GRAPH 5

Arterial blood pressure (mm Hg)
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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. 
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Key:
Ab = antibody
Ag = antigen
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