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STRAND 1: ANIMAL BEHAVIOUR 

 

1.1 

 

 

 

 

 

1.1a 

Use the information below to answer questions 1.1a and 1.1b. 

 

Some animals display innate behaviour. 
As maggots crawl, they turn their heads by 
comparing the light intensity from each 
side. They always turn towards the darker 
side, taking them away from light. 
 
State the full name of the response shown 

by the maggots. 
 
 
  
 

 

1.1b Describe how the movement shown by the maggots is NOT a kinesis. 

  

  

  

  

  

 

1.2 A wonder of the ocean is the porcupine fish that 
lives within the coral reef community around the 
South Pacific Islands. 

When a predator comes too near the porcupine 
fish, it quickly gulps a large amount of water almost 
doubling its size. 

Describe how this action by the porcupine fish is an adaptation to its way of 
life. 
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1.3 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

1.3a 

Use the information below to answer questions 1.3a and 1.3b. 

The actogram below shows the periods of activity of a hermit crab. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
When the animal is placed into constant darkness, its endogenous clock runs 
at its natural speed (free running period) in the absence of the zeitgebers of 
sunrise/sunset. 
 
What is the meaning of the term zeitgebers? 

  

  

 

 

1.3b Discuss how the hermit crab, in its natural habitat, benefits from having an 
endogenous rhythm rather than relying only on environmental cues for its 
activities. 

In your answer you should:  
(i) define the term endogenous;  
(ii) describe whether the hermit crab is diurnal or nocturnal; and  
(iii) discuss how an endogenous rhythm has adaptive advantages for the    
hermit crab. Support your answer using the actogram above. 
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1.3b 
(cont.) 
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1.4 

 

 

 

 

 

 

 

 

 

 

 

 

1.4a 

 

 

 

 

Use the information below to answer questions 1.4a and 1.4b. 

Wolves are social animals and they instinctively form packs, either with family 
members or nonrelated wolves living close by. A typical wolf pack in the wild 
consists of 8 to 15 members. Each member has an important role in the 
pack. There is a distinct pecking order to any wolf pack. 
 
The following set of data shows the interactions of six male wolves. 
 

 
Wolves doing the biting 

 
Wolves 
being 
bitten 

 A B C D E F 

A - 0 9 10 8 21 

B 6 - 17 7 5 7 

C 0 0 - 0 0 0 

D 0 0 16 - 11 10 

E 0 0 5 3 - 26 

F 0 0 17 0 0 - 

 
Name the three most dominant wolves in the space provided below. 
 
Most dominant wolves 

 
 
 

  

 

 

1.4b Explain how dominance and submissive behaviours maintain hierarchies in 
the social organisation of wolves. 
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STRAND 2:      GENE EXPRESSION 

 

2.1 

 

 

 

 

 

 

 

 
 

2.1a 

Use the information given below to answer questions 2.1a - 2.1c. 

 

Define the term genome. 

  

  

 

2.1b Describe the composition of a genome. 

  

  

  

  

  

 

2.1c Explain how the genome determines the full characteristics of an organism. 
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2.2 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.2a 

Use the information from the passage below and your own knowledge 
to answer the questions that follow. 

What are the evidences from the passage that keratin molecules have a 
quaternary structure? 

  

  

  

  

  

 

2.2b Explain how sulphur-containing amino acids help to give keratin molecules 
their characteristic strength. 

  

  

  

  

  

  

  

  

  

  

  

 

Every day, we come into contact with many poisonous substances, 

which include industrial and household chemicals. The skin acts as a 

barrier and prevents many of these substances entering and harming 

the body. 

The skin is one of the largest organs in the body, composed of several 

layers of 5 tissues. The outer layer consists of dead cells packed with 

keratins. 

Keratins are a group of proteins that differ from each other in their 

primary structure. Each keratin molecule consists of several 

polypeptide chains, each individual chain wound into a spiral or helix. 

The polypeptide chains include many sulphur-containing amino acids 

and these help to give the keratin molecules their characteristic 

strength. 
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2.3 

 

 

 

 

 

 

 

 

 

 

 

 
 

2.3a 

The diagram below shows protein synthesis occurring in a cell. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
There are two main stages in protein synthesis – transcription and 
translation. 
 
Define transcription. 

  

  

  

 

 

 

2.3b 

mRNA carries a mirror image of the DNA section that codes for the protein 
to be made and the bases are called codons. 

Define the term codon. 

  

  

  

 

2.3c tRNA is found in the cytoplasm of a cell.  State the role of tRNA in protein 
synthesis. 

  

  

  

 

2.3d What is the term for the three bases attached to the end of a tRNA 
molecule? 
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2.4 

 

 

 

 

 

 

 

 

 

 
 

 
2.4a 

When white chickens (WW) are crossed with black chickens (BB), the result 
is not a grey chicken, but a chicken with both black and white feathers 
described as a checkered chicken (BW). This is an example of co-
dominance inheritance. 
 

 

 
             Black                             White                       Checkered 

 
 

Define the term co-dominance.    

  

  

  

 

2.4b Explain why the phenotype, checkered, is an example of co-dominance and 
not complete dominance or incomplete dominance. 
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2.5 

 
 

 

 
 

 

 

 

 

 
 
 

2.5a 

Use the information below to answer questions 2.5a and 2.5b. 

 

SEEDLESS WATERMELONS 

Seedless watermelons are grown from seeds. 

These seeds are produced by crossing diploid and 

tetraploid lines of watermelon, with the resulting 

seeds producing sterile triploid plants. Fruit 

development is triggered by pollination, so these 

plants must be grown alongside a diploid strain to provide pollen. 
 
The production of seedless watermelons is an example of polyploidy, which 
is common among plants. 
 
 

Define the term polyploidy.    

  

  

  

 

2.5b 
 

What is the meaning of tetraploid?  

  

  

  

 

2.5c Several human disorders occur as a result of defects in the meiotic process.   

Discuss the impact of aneuploidy on affected individuals, using examples. 
In your answer you should: 

(i) define aneuploidy;   

(ii) name one example of chromosomal abnormality that results from 
aneuploidy;   

(iii) describe how the abnormality results from a defect in meiosis; 
and 

(iv) discuss the effects it has on the phenotype of people with the 
disorder, giving examples. 
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2.5c 
(cont.)   
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STRAND 3:      BIOTECHNOLOGY APPLICATIONS 

3.1 

 
 
 

3.1a 

Selective breeding techniques have been used by humans for thousands of 
years to produce plants and animals with features we desire. Modern 
biotechnological techniques such as gene cloning and transgenesis have 
been used to produce organisms with desirable features. 
 
Define the term gene cloning.   

  

  

 

3.1b Bacterial plasmids are often used with gene cloning. 

Describe how bacterial plasmids are used to produce multiple copies of a 
desired gene.    

  

  

  

  

  

 

3.2 
 

 

3.2a 

Transgenesis is the process of artificially introducing genes from one 
species into another. Agrobacterium tumefaciens is often used as a suitable 
clonal vector for the transformation of some plants.  

What is Agrobacterium tumefaciens able to do that makes it important for 
genetic engineering? 

  

  

  

 

3.2b The three stages involved in making Agrobacterium tumefaciens transgenic 
are identification, isolation and transformation. Describe what happens 
during the isolation stage. 
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3.3 

 

 

 

 

 
 
3.3a 

A forensic scientist was called in to identify the DNA from certain body parts 
of a victim following a disaster. This can be matched with the DNA samples 
collected from the suspected victim’s home from clothing, bedding, combs 
and toothbrushes. 
The samples of DNA, when extracted, may be very small, so the Short 
Tandem Repeats at each gene locus are copied many times. 
More DNA can be produced from small samples of DNA. 
 
 
State the method used to produce larger amounts of DNA. 

  

 

3.3bi The amplified DNA is often used to create what can be seen in the diagram 
below. 
 

 
 
 
 
 
 
 
 
 
 
 

What is the name given to such a diagram? 

  

 

3.3bii The diagram was created from DNA taken from four different individuals. 
Describe how the diagram may be used in parenting disputes. 
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STRAND 4:      PROCESSES AND PATTERNS OF EVOLUTION 

 

4.1 
 

4.1a 

Sources of variation in a gene pool result from biological processes such as 
independent assortment and mutation. 

Define the term independent assortment. 

  

  

  

 

4.1b Mutation is the major source of new alleles in a population, thus contributing 
to variation within the gene pool. Explain why. 

  

  

  

  

  

  

  

  

 

4.2 
 
 

4.2a 

‘Survival of the fittest’ is a phrase that originated from Darwinian 
evolutionary theory as a way of describing the mechanism of natural 
selection. 

Define the term ‘fitness’ when applied to a population of organisms. 

  

  

  

 

4.2b ‘Fitness’ contributes to a change in frequency of alleles in the gene pool.  
Explain how. 
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4.3 
 
 
 
 
4.3a 

Genetic drift and migration can contribute to a change in gene pool and 
allele frequency in isolated populations. A change in allele frequency in a 
population can result in a new species forming from an ancestor species. 
 
 
Define the term genetic drift. 

  

  

  

  

 

4.3b Describe the features of the bottleneck effect as a special case of genetic 
drift. 

  

  

  

  

  

  

 

4.4a The diagram below illustrates an example of a reproductive isolating 
mechanism. 
 
 

 

What is the term for the reproductive isolating mechanism shown above? 
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4.4b The pictures below show a member each of two frog populations that were 
separated by allopatric speciation. 
 

Rana aurora                                                   Rana boylii 
 

Define allopatric speciation. 

  

  

  

 

4.4c Prezygotic isolation occurs when an isolating barrier prevents fertilization 
between members of a species. Temporal isolation is one such example of 
prezygotic isolation as illustrated in the graph below, which shows mating 
activity periods for the two frog populations. 

 

 

 

 

 

 

 
The two frog populations were once one species but have now become 
separate species. Explain why temporal isolation leads to speciation. 
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4.5 Evolution over time can follow several different patterns. One such pattern is 
adaptive radiation or divergent evolution. 

Discuss the impact of divergent evolution from a common ancestor to the 
formation of a new species, using examples. In your answer you should: 
(i) define divergent evolution; 
(ii) describe the features of divergent evolution; 
(iii) describe the conditions/factors that allow for divergent evolution to 

occur; and 
(iv) explain how speciation occurs from a common ancestor, using 

examples. 
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THE END 

4.5 
(cont.)   
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