
 

 

 

EXAM QUESTIONS PAPER 2          10 SEPTEMBER 2014 

 
Lesson Description 

In this lesson we: 

 Revise various questions related to topics in Paper 2. 

 
Test Yourself 

Select the most correct answer from the options given. Write down only the correct letter 

Question 1 

RNA is synthesized on a DNA template in a process called ______. 

A Translation 

B Transcription 

C Replication 

D Condensation 

Question 2 

Given the following DNA strand, which of the following is its complementary mRNA?  

G G A C T G A T T 

A C C T G A C T A A  

B C C U G A C U A A  

C G G A C T G A T T  

D T T A G T C A G G 

Question 3 

During which stage of meiosis do chromatids separate completely? 

A   Anaphase I 

B Anaphase II 

C Prophase I 

D Telophase I 

  



 

 

 

Question 4 

Which event occurs in meiosis but not mitosis? 

A Chromosome condensation 

B Chromatid separation 

C Crossing over 

D  Chromosome movement to poles 

Question 5 

A cell with a diploid number of 24 goes through meiosis. How many chromosomes are in each 
daughter cell? 

A 24 

B 12 

C 48 

D  6 

Question 6 

An allele is: 

A another word for a gene 

B a homozygous genotype 

C a heterozygous genotype 

D one of several possible forms of a geneQuestion 7 

The list below gives some of the stages involved in gamete and zygote formation.  

1. Prophase I  

2. Prophase II  

3. Metaphase I  

4. Fertilisation  

Which ONE of the following combinations of the above stages contributes to genetic variation?  

A 1, 2 and 3 

B 1, 3 and 4 

C 2 and 3 

D 3 and 4 

  



 

 

 

Question 8 

Indicate whether each of the statements in COLUMN I applies to A only, B only, both A and B or 
none of the items in COLUMN II. Write A only, B only, both A and B or none next to the question 
number. 

 COLUMN I COLUMN II 

1 An invalid comparison between DNA 
and RNA 

A:   Deoxyribose - ribose 

B:   Found in nucleus - found in  

      cytoplasm 

2 Stage of the meiotic cell cycle where 
DNA replication occurs 

A: Prophase I 

B: Metaphase I 

3 Increases variation in a species A: Mutation 

B: Sexual reproduction 

4. Variation within a population in which 
there is a range of intermediate 
phenotypes 

A:  discontinuous variation 

B:   continuous variation 

5.  Evidence for evolution A:  Cloning  

B:  Homology 

Question 9 

Give the correct biological term for each of the following descriptions. Write only the term next to the 
relevant question number. 

1. The sugar found in RNA 

2. The part of protein synthesis which occurs at the ribosome 

3. The repeating units of nucleic acids  

4. Phase in meiosis where homologous chromosomes move towards opposite poles of a cell 

5. An explanation for something that has been observed in nature and which can be supported 
by facts, laws and tested hypotheses. 

6. Similar structures that descend from a common ancestor.  

7. Chromosomes that are not responsible for sex determination 

Question 10 

In pea plants the allele for round seeds (R) is dominant over the allele for wrinkled seeds (r). The 
allele for yellow seeds (Y) is dominant over the allele for green seeds (y).  

Plant A, heterozygous for both seed shape and seed colour, was crossed with plant B, which had 
wrinkled, green seeds. 

10.1 Write down the genotype of: 

(a) Plant A          (1) 

(b) Plant B          (1) 

10.2 Write down ALL the possible genotypes of the gametes of plant A.    (2) 

10.3 State the phenotype of an offspring having the genotype:  

(a) rrYy          (1) 

(b) RrYy          (1) 

10.4 When plant B was crossed with plant C, all the offspring had round yellow seeds.  

Use this information and write down the genotype of plant C.    (2) 

(8) 



 

 

 

 
Improve your Skills 

Question 1   

(Adapted from paper 2 exemplar 2014) 

The phylogenetic tree below shows one interpretation of the origin of humans.  The dotted lines 
indicate the possible evolutionary relationships, and the vertical bars show the period during which the 
organisms are believed to have existed on earth. 

 

1.1 Use the diagram to identify ONE organism that may have competed with Homo 
heidelbergensis for resources.        (1) 

1.2 Identify the common ancestor that gave rise to both Paranthropus and Homo.  (1) 

1.3 (a) For what period of time did A. africanus exist on Earth? Show all working. (3) 

(b) Name ONE piece of evidence that could be used to prove that  
A. africanus existed during the time period calculated in QUESTION 1.3(a). (1) 

  



 

 

 

1.4 (a) Which organism, H. ergaster or H. neanderthalensis, is more closely  

  related to modern-day humans?        (1) 

(b) Explain your answer to QUESTION 1.4(a) using information in the diagram. 

H. neanderthalensis and H. sapiens share a common ancestor   (2) 

Question 2   

(Adapted from P1 exemplar 2014) 

2.1 Study the diagrams below showing structures of different organisms. 

 

2.1.1 Which diagram represents a terrestrial animal with a structure that is homologous to 
the structure in Diagram 4?       (1) 

2.1.2 What information do homologous structures provide about evolution?  (2) 

2.2 The graph below shows the results of an experiment done to investigate the average time that 
fruit flies can survive without food (starvation resistance). The average starvation resistance 
time is when 80 per cent of the population has died out.  

The researcher placed 5 000 fruit fly offspring from the same generation in a large container 
without food. The average starvation resistance time was recorded. 

The eggs from the container were collected, transferred to a new container and allowed to 
hatch (2nd generation). The average starvation resistance time was recorded. The procedure 
was repeated until the 8th generation.    

2.2.1 Identify the dependent variable in the investigation.    (1) 

2.2.2 State TWO factors that should have been kept constant during the investigation. (2) 

  



 

 

 

The results of the first 8 generations in the investigation were as follows: 

 

2.2.3 In terms of natural selection, explain why the average starvation resistance time of 
the fruit flies is different in each generation.      (5) 

Question 3 

It is possible to trace the inheritance of characteristics such as blood groups and genetic disorders 
over a number of generations. 

The pedigree diagram below shows the blood groups of individuals of a family. The blood groups are 
indicated inside the circle or the square. The blood groups of individuals W and X are not indicated. 

 

3.1 Write down ALL the possible genotypes of individuals: 

(a) W 

(b) X 



 

 

 

3.2 A rare form of rickets in humans is caused by a sex-linked dominant allele (R) which is carried 
on the X-chromosome. An unaffected female married an affected male.  

3.2.1 What is the probability/chance that they will have a child who will be affected female? 

3.2.2 What is the probability/chance that they will have a child who will be unaffected male? 

3.2.3 Explain why this disorder, although it is sex-linked, does NOT affect males only. 

3.3 Read the case study below and answer the questions that follow. 

Medical Applications 

Human genes have been engineered into the cells of sheep so that sheep can produce 
human proteins in their milk. Haemophiliacs use one of these proteins to make their 
blood clot instead of relying on the same protein extracted from human blood. Since 
1991, human clotting factor 8, which is used to prevent bleeding in haemophiliacs who 
lack the gene for producing this factor themselves,has been produced by genetic 
engineering. 

Adapted from The Learning Generation Life Sciences 

3.3.1 Explain the term “genetic engineering. 

3.3.2 State TWO possible advantages of haemophiliacs using this engineered factor 8 
rather than the natural product, which is purified from human blood. 

Question 4 

4.1 The diagram below represents a process taking place during meiosis. 

 

 4.1.1 Label parts A, B, C and D respectively.      (4) 

4.1.2 Name the process in meiosis that is illustrated in the diagram above.  (1) 

4.1.3 State ONE importance of the process named in QUESTION 4.1.2.  (1) 

4.1.4 During which phase of meiosis does the process named in  
QUESTION 4.1.2 occur?       (1) 

4.2 Explain how problems during meiosis can result in Down’s syndrome.   (7) 

  



 

 

 

Question 5 

(Adapted from June 2014 Mpumalanga) 

The diagram below shows the process of protein synthesis. Study the diagram and answer the 
questions that follow. 

 

5.1  Identify nucleic acid B.          (1)  

5.2  Give ONE visible reason for your answer in question 5.1.1 above.    (1)  

5.3  Name the monomers of protein.        (1)  

5.4  Write the base triplet in nucleic acid D for anticodon E .      (2)  

5.5  Which stage of protein synthesis takes place at C.?      (1)  

5.6  Name and describe the stage of protein synthesis that takes place at F.   (6) 

Question 6 

Explain Mendel's law of segregation and the principle of complete, incomplete and co-dominance. 
Use the principle of complete and co-dominance to explain how blood groups are inherited.  

Question 7 

In peas, round seed shape (R) is dominant to wrinkled seed shape (r), and yellow seed colour (Y) is 
dominant to green seed colour (y). A pea plant which is homozygous round seed and has green seed 
colour is crossed with a pea plant that is heterozygous round seed shape and heterozygous yellow 
seed colour. 

7.1 What is the phenotype and genotype of the parents (P1) generation?   (4) 

7.2 Give all possible gametes of all parents (P1) generation.      (4) 
 


