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Answer all questions. (50 marks) 

1. Which molecule is found in glycogen? 
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I 

H-C- OH 
I 
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I 
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I 
H 

2. The secondary structure of a protein is represented by 

A c D 

3. The diagram below is a model of an important biological process. 

What\prediction) can be made using the model? 

A. Salt ions move by osmosis into an area of 
low solute concentrati on from an area of 
high solute concentration 

B. Salt ions move by diffusion from an area of 
high solute concentration to an area of low 
solute concentration. 

C. Water molecules move by diffusion from an 
area of high solute concentration to an area 
of low solute concentration. 

D. Water molecules move by osmosis from an 
area of low solute concentration to an area 
of high solute concentration. 



4. A plant cell was placed in a sucrose solution and changes within the cell were observed . 

...... h..n pl.:;ce-d 
in 5 t.>Cro5~ 

From the information in the diagrams you can conclude that while the cell was in the sucrose 
solution 
A. The cell wall was impermeable to water molecules. 
B. The vacuole membrane was impermeable to water molecules. 
C. Sucrose molecules passed through the cell membrane. '0 Water molecules passed through the cell membrane. 

5. The plasma membrane of a cell 
A. is inflexible due to the presence of protein molecules. 
B. allows substances to pass through only by active transport. 
C. contains cholesterol molecules which can act as cell receptors . 

(D.. is relatively impermeable to large water-soluble molecules due to the presence of the bilipid 
U layer. 

6. The packaging and transport of biomolecules within a cell involves their 
A. distribution through a series of microfi laments. 

transport by Golgi apparatus to the endoplasmic reticulum. 
C. movement from the ribosomes into the endoplasmic reticulum. 
D. transport from the plasma membrane into the cytosol by secretory vesicles. 

7. The diagram shows a cross-section of a bronchiole in the human respi ratory tract. 

ALVEOLl-

What is the main role of the cilia? 

Q To trap dust particles 
B. To move mucus towards the mouth 
C. To move ai r towards the alveoli 
D. To provide a large surface area for gas exchange 



8. The following graph illustrates the effect of different concentrations of a substrate on the rate of a 
cellular reaction . 

n:eof 
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X 
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In this series of experiments, the amount 
of enzyme, the pH and the temperature 
remain constant. 

The limiting factor at point X is the 

A. pH . 
B. temperature. 

© amount of enzyme. 
D. substrate concentration. 

9. The diagram shows a section of DNA undergoing replication. 

In which two strands of DNA would the sequence of 
bases be the same? 

A. 1 and 4 
B. 2 and 3 
C. 3 and 4 e 2 and4 

10. The production of organic molecules in a crop is reduced when leaves begin to wilt because 
A. stomata close preventing the entry of CO2• 

B. the chlorophyll of wilting leaves decomposes. 
Cll flaccid mesophyll cells of a leaf are not capable of photosynthesis. 
tf accumulation of CO2 in the leaf inhibits the enzymes required for photosynthesis. 

11 . Consider the following diagram that is a summary of an important biochemical process. 

6 H,O + 6 CO, energy 

The product , X, in this biochemical process is 
(A:) ADP. 
1:( a polymer. 
C. an amino acid . 
D. a monosaccharide. 

x + 60, 

12. Why is aerobic respiration of a molecule of glucose cons idered more efficient than anaerobic 
respiration? 

C8> More ATP is produced. 
B. More carbon dioxide is produced. 
C. More water is produced. 
D. More oxygen is used. 



13. The graph shows the oxygen haemoglobin dissociation curves at pH 7.6 and at pH 7.2. 
Which point on the graph shows the percentage saturation of haemoglobin in the blood leaving an 
active muscle? 
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14. The following diagram shows the regulation of carbon dioxide concentration in arterial blood. 

Increase in concentration of CO2 above 
normal in arterial blood 

Afferent nerve impulses 

Efferent nerve impulses 

The effector in the regulation of carbon 
dioxide concentration is the 

(lJ respiratory muscles. 
B. efferent nerve impulses. 
C. respiratory centre in brain. 
D. afferent nerve impulses. 

15. Above 40°C the rate of transpiration falls in many plants because the plant 
A. sheds root hairs. 
~B. reduces the rate of transport in the phloem. 
{OJ closes the stomata 
[5. collapses xylem vessels. 

16. What is the state of the valves in the mammalian heart when th efpressur~n the ventricles reaches 
aximum? its(m \ 

Semilunar valves Atrioventricular valves 
A Closed Closed 
6", Closed Ooen 
C Ooen / Closed 
D Open Ooen 



17. The diagram shows some adjacent cells from the root of a plant. Which is the symplast pathway of 
water movement? 

18. Which alternative correctly describes the process involved in the movement of materials in the cells 
labelled M and W? 

M W 
A Active transport Active transport 
B Active transport Passive transport 
e Passive transport Active transport 
0,) Passive transport Passive transport 

\J 

19. After 24 hours without food, the structure from which glucose is released into the cat's blood is the 
liver. 
brain. 

C. pancreas. 
D. digestive tract. 

20. The diagram shows a red blood cell and the concentrations of ions, in mmoldm·3, in the plasma and 
in the cell. .' 

Which ions are actively transported into and 
...Q.!J1.ofthe cell? ---

Into cell Out of cell 
A el" K> 
B K> Na> 
e Na> el" 
D Na> K> 

J 



21 Which diagram illustrates the distribution of sodium and potassium ions in a section of a non
myelinated axon which is at resting potential? 
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22 During muscle contraction, the calcium ions bind to the 
A actin C. tropomysin 
~ troponin D. myosin 

23. The diagram shows part of the immune response. 

What are P, Q and R? 

P Q R 
A Antibodv Phaoocyte T helper cell 
B Antiqen T hel er cell B-Ivmphocyte 
C Antibody T helper cell Phagocyte 
D Antigen B-Iymphocyte T helper cell 

'-/ 

Multiplication 

24. Organ transplant patients are given drugs to minimise the rejection of transplanted organs. How do 
these drugs work? 
A. They inhibit the production of enzymes by the transplanted organ that leads to its rejection. 
~ They suppress the immune response which recognises 'foreign ' molecules on the transplanted 

organs. 
C. They act as antibiotics so that bacteria are killed before causing infections in transplanted 

organs. 
D. They promote the repair of the blood vessel connections between the transplanted organ and 

the host body_ 

25. The graph below shows the changes in hormonal levels of four hormones W, X, Y and Z in the 
blood during menstrual cycle. 

x 



Which are the hormones W X Y and Z? 
w X Y Z 

A Estrogen Lutenising hormone Follicle stimulating hormone Progesterone 
B Progesterone Lutenising hormone Follicle stimulating hormone Estrogen 

~ Estrogen Follicle stimulating Lutenising hormone Progesterone 
hormone 

D Follicle stimulating Estrogen Lutenising hormone Progesterone 
hormone 

26. Lettuce seeds were exposed to flashes of light of two wave lengths, red (R) and far red (FR). The 
percentage of seeds germinating after each treatment was measured. The data is shown in the 
table 

Light exposure 
None 
Red 
Red + FR 
Red + FR + Red 
Red + FR + Red + FR 
Red + FR + Red + FR + Red 
Red + FR + Red + FR + Red + FR 
Red + FR + Red + FR + Red + FR + Red 

27. The lymphatic system 
A. controls blood clotting. 
B. contains red blood cells. 
C. has vessels with thick muscular walls. 
8'contains phagocytic cells . 

germination % 
g 

98 
54 
100 
43 
99 
54 
98 

From this data it is possible to 
conclude that germination of 
lettuce 
A. requires far red light. 
B. requires both far red and red 

@1i9ht. 
C is influenced by whether the 

last flash is red or far red light. 
D. requires equal amounts of far 

red and red to get maximum 
germination. 

28. The fo llowing diagram shows a cross section through an influenza virus. 

The part of the virus labelled R is its 

A. antigenic marker. 

~
.. lipid envelope. 

protein coat. 
viral genome. 

29. The table below shows four types of asexual reproduction and four examples of animal. Which of 
the following combinations is correct? 

Reproduction methods Animals I II III IV 
I Sporulation a hon~bee A a b c d 
II Pol emb'l'ony b hydra B a d c d 
III ParthenoQenesis c amoeba b c d a 
IV BuddinQ d Fasciola s D c d a b 

'-./ ~ 



30. Which of the foliowinQ is the correct functions of the extra-embryonic membranes? 
Allantois Amnion Chorion Yolk sac 

A Stores wastes Protects embryo Forms lacenta Supplies nutrients 
B Forms bladder Supplies nutrients Protects embryo Stores wastes 
e Forms placenta Forms bladder Protects embryo Supplies nutrients 
0 Supplies nutrients Protects embryo Forms lacenta Forms bladder 

31 . Hormones that playa role in the birth process include 
I. oestrogen A. i, II and ill 

II. oxytocin @ I and III 
III. progesterone C. II and IV 
IV. testosterone D. IV only 

32. The seeds of many plants cease developing in unfavourable conditions. They can survive for many 

~J dormancy. ~~ibernation. ~
~ars in this state which is called 

. geotropism. D. germination. 

33. The diagram below shows a longitudinal sect ion of a plant ovule. 

4 

5 

Which structure are involved in 
double fertil ization? 

A. 1 and 2 
rBb 2 and 3 
'c' 2 and 5 
D. 3 and 4 

34. mRNA 5' - eeu AGG eUA AGG 3' 
Protein - Pro - Ar - Leu - A r -
mRNA 5' eeu AGe GUA AGG 3' 
Protein - Pro - Ser - Val - Ar -

What kind of mutation has occurred as shown by the above figure? 
A. Deletion C. Substitution 

Inversion D. Insertion 

35. articular s ecies of lant has the followin enes and alleles. 
Leaf shape L : normal shape 

I : wrinkled sha e 
Number of seed cases P : one seed case 

: three seed cases 

A cross between two parents produced the following offspring. 

Phenotype No. of otfsprinQ 
three seed cases and wrinkled leaves 32 
one seed case and wrinkled leaves 100 
three seed cases and normal leaves 96 
one seed case and normal leaves 290 

The genotypes of the two 
parents would be 
A. ppll x PPLL 

~ 
Ppll x PPLL 
PpU x PpU 

. PPU x PpU 



36. The pedigree chart below shows a possible pattern of inheritance for human albinism. Albinism is a 
condition in which people do not produce pigment in their skin, hair and eyes . 

• Mak WiUl albini s rn 

• Fe ma l;;! w ith :.lbin is.rn 

D i\'l al c w jlhou! a]hini s.ll 

o l='em ol c \· ... ilhoo t ;llbiniso' 

~
hiCh of the following statements is correct? 

A People with albinism are homozygous for albinism . 
. The gene for normal skin pigmentation is recessive. 

C. There are two genes that code for albinism. 
D. Albinism is a sex-linked characteristic. 

37. The steps involved in DNA replication and protein production are summarised below. 

Step A : DNA is copied and each new cell gets a full copy } DNA replication 

Step B . Information is copied from DNA and taken to CytoPlasm} 
Step C : Ribosome reads information and assembles protein Protein synthesis 
Step D : Protein formation is completed. 

~whjch step would a mutation lead to the formation of a new allele? 
~Step A C. Step C 
B. Step B D. Step 0 

38. In a species of marine snail the colour of the shell is controlled by a single gene with 2 alleles, G 
and g. Allele frequencies for this locus were determined in six populations of snails. These 
populations were located close to each other, but not able to interbreed. 
The frequencies of the G allele are shown in the table below. 

Po ulation 
3 4 

F re uenc of G allele 0.7 0.9 0.0 1.0 0.7 0.4 

The frequency of the 9 allele in population 5 is 
0.15 C.0.35 

B 0.3 0 . 0.7 

39. Diagram below represents a length of DNA and its cutting sites for the restriction enzymes Spe I, 
Eco RI, 8g/11 and Hin dill. 

Bg! II 5;Vt' I Eco RI Eco RI Hill (un Hin (ill! 
! ! ! 

Incubation of this length of DNA in a tube containing 
A Spe I would result in three pieces of DNA 
B. Hin dill would result in two pieces of DNA 

! ! 

t&.;.. Spe J and Eco RI would result in five pieces of DNA. 
~ 8g/ll. and Hin dill would result in four pieces of DNA. 

Bgl II 
I 

Eco RI 
I 



40. RNA is extracted from 13 cells in the pancreas. It is used to make DNA coding for human insulin. 
Which enzyme is used to make the DNA? 

( Aj DNA ligase v 
'13. restriction enzyme 

C. reverse transcriptase 
D. RNA polymerase 

41. What will happen to the lactose operon when milk is being consumed? 
Arrange the steps listed below in the correct sequence. 

I. Repressor is not attached to the operator (i) 1, 111 , IV, II , V 
11. Transcription happens to produce mRNA B. I, III, IV, V, II 

II I. Formation of lactose-repressor complex C. III , I, IV, 11 , V 
IV. RNA polymerase binds to the promoter D. 111 , I , IV, V, 11 
V. Translation happens to produce enzymes 

42. A wild-type fruit fly (heterozygous for grey body colour and normal wings) is mated with a black fly 
with vestigial wings. 

The offspring consists of wild-type : 778 ~ 
black vestigial 785 t;: 
grey vestigial : 162 I 
black normal : 158 I 

What is the recombination frequency betwel7fq~ese genes for body colour and wing type? 
A 8.5 % B. 17 % & 4 % 0 .83% 

43. The following table contains taxonomy units and taxon names for humans. 

Taxonomv unit Taxon name 
1. Kingdom a) Homo 

II. Phylum b) Primate 
III. Order c) Hominidae 
IV. Crass d) Mammalia 
V. Genus e) Animalia 

VI. Famil I n' Chordata 

Which of the following sequence is the order and pair that is correct for the taxonomy units and 
taxon names shown above? 
A. I (a) , III (c), IV (b) , VI (d) , II (I) , V (e) 
~ III (I) , VI (e ), V (c), IV (a), I (b), II (d) 
<.Q; I (e) , II (I) , IV (d), III (b), VI (c), V (a) 
D. 11 (b) , I (c) , III (a) , V (e ), IV (I), VI (d) 

44. What happens in a population that is undergoing stabilising selection? 

I. Organisms of extreme phenotypes are selected. 
II . The frequency of the intermediate phenotype increases. 

til. The population is adapting to the environment. v 
IV. The normal distribution curve becomes narrower. 

A. I and III only 
@ II, III and IV only 
C. 1, 11 and III only 
D. 1, 11 , III and IV 

10 



45. Geographical isolation is important in assisting the process of 
A. adaptation. 
B. gene flow. 

/ CJ'speciation. 
'15. fossilisation. 

46. The effectiveness of a new insecticide was tested on a large population of mosquitoes over a 
number of breeding cycles. At first the population of mosquitoes was reduced dramatically by the 
use of the insecticide. After a number of breeding cycles the population then began to increase 
until the insecticide appeared to have little effect. 

How would the OarwinlWaliace theory of evolution by natural selection explain these observations? 
A. Some of the original population were isolated from the insecticide as a control group. 

(c) Some of the original population had already reproduced before the insecticide was used. 
C Some of the original population were resistant to the insecticide and passed this on to their 

offspring . 
D. Some of the original population adapted to the insecticide and survived to produce offspring. 

47. Which statement explains why two species cannot permanently occupy the same ecological niche? 
A. The two species could not interbreed. 

~ 
The two species may be part of separate food webs. 
The two species would compete for the same resources. 

. The two species would have different nutritional requirements . 

48. Which stage of energy transfer has the lowest efficiency? 
A. sunlight _ producer 
B. producer _ primary consumer 
2\ primary consumer - secondary consumer 
r:!) secondary consumer - tertiary consumer 

49. The factors that affec( population increase) are 
I. birth rate (fertility) V-

II. immigration 
til. death rate (mortality rate) 
IV. emigration 

A. I, II and III only 
B. I and III only 
C. II and IV only 
~ All of the above 

50. )i..there are 52 beetles in 40 quadrates of 10 cm2 each, what is the density of the insects per m2? 
0iI 130 C. 5 200 

B. 1 300 D. 52 000 

II 
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