
 

 

 

PRELIM PAPER 2 QUESTIONS      22 OCTOBER 2014 

 
Lesson Description 

In this lesson we: 

 Revise various questions related to topics in various Paper 2 Preparatory Exams 

 
Test Yourself 

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

Question 1 

The three molecules that make up a nucleotide are ...   

A water, sugar and a phosphate group   

B a nitrogenous base, water and sugar   

C a phosphate group, sugar and a nitrogenous base   

D water, a nitrogenous base and a phosphate group   

Question 2 

Which one of the following occurs during the first division of meiosis? 

A Alleles for a gene are separated 

B Identical haploid cells are formed 

C Diploid cells showing genetic variation are formed 

D Alleles for a gene fuse 

Question 3 

Down syndrome is the result of a mutation. 

How many chromosomes are present in a somatic cell of a child with Down syndrome? 

A 23 

B 27 

C 46 

D 47 

Question 4 

Which one of the following genotypes is possible in the offspring of a homozygous male with blood group A and a 
female with blood group B? 

A I
A
I
A
 

B I
A
i 

C ii 

D I
B
i 

  



 

 

 

Question 5 

Which of the following are used as evidence for evolution? 

Homologous structures 

Biogeography 

Genetics 

A Only I and II  

B Only I and III  

C Only II and III  

D I, II and III 

Question 6 

Which one of the following serves as evidence of cultural evolution in early Homo species? 

A Remains of animals close to a Homo skeleton 

B Remains of ancient tools 

C Male and female skeletons in the same area 

D A large number of Homo skeletons in an area 

Question 7 

Charles Darwin proposed … 

A  a mechanism for evolution. 

B  the law of inheritance of acquired characteristics. 

C  the law of use and disuse. 

D  the law of segregation. 

Question 8 

What causes the genetic disorder where some males have the sex chromosomes XXY? 

A A sex linked recessive allele 

B Non-disjunction of chromosomes during meiosis 

C Two sperm cells fertilizing one ovum 

D Crossing over during meiosis 

Question 9 

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 Chromosomes that determine the sex 
of an organism 

A:   Gonosomes 
B:   Autosomes 

2  Example(s) of reproductive isolation 
mechanisms 

A:  Breeding at different times of 
     the year 
B:  Infertile offspring 

3 Statement that is a possible 
explanation for an observation than 
can be tested by experiment to find out 
if it is true or not 

A:  Hypothesis 
B: Theory 



 

 

 

4. A sudden change in the sequence of 
nitrogenous bases in DNA 

A:   Mutation 
B:   Cloning 

5.   Organisms have an inherent/internal 
drive to change 

A:  Darwin 
B:  Lamarck 

Question 10 

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

10.1 The structure holding two chromatids together in a chromosome 

10.2 The sugar found in RNA 

10.3 The structure in an animal cell that gives rise to spindle fibres during cell division  

10.4 The shape of the twisted strands of DNA 

10.5 The use of technology to change the genetic structure of an organism 

10.6 Similar structures that descend from a common ancestor. 

 
Improve your Skills 

Question 1   

(Adapted from paper 2 Gauteng prep 2014) 

1.1 Since 1972, biologists have studied finch populations in the Galapagos Archipelago islands. 
The graph below shows the change to the number of finches, the rainfall and the number of 
small seeds over a period of seven years on one island (Daphne Major). Small seeds are 
abundant in rainy seasons and large seeds are drought resistant. 

 

1.1.1 In which year was the finch population the highest?     (1) 

1.1.2 Briefly describe the trend in the finch population from 1977 to 1980?   (2) 



 

 

 

1.1.3 Name the environmental factor that caused the changes in the finch population described in 
QUESTION 1.1.2.         (1) 

1.1.4 Use Darwin’s theory of natural selection to explain how seed-eating finches with large beaks 
evolved on Daphne Major island over the period 1977 to 1980.    (6) 

1.2 The graphs below show the breeding seasons of two species of Monarch butterflies that are 
phenotypically identical, live in the same habitat and feed on nectar from flowers.  Study the 
diagram and answer the questions that follow. 

 

1.2.1 ‘Sometimes different but related species do interbreed.’  Use the information provided to 
explain how the two species above are prevented from interbreeding.   (2) 

1.2.2 Name TWO reproductive isolating mechanisms other than the one mentioned in 1.2.1. (2) 

1.3 An investigation was carried out to determine the effect of an antibiotic on two types of 
bacteria (A and B) that cause TB. The diagram below shows the result of the antibiotic after 
Day 1 and Day 2 of a five day course to treat infection. The bacteria (strains A and B) were 
cultured in a petri dish at a temperature of 37,5° C. 

 

 Before administration of the antibiotic 
on TB bacteria 

After administration of the antibiotic 
on TB bacteria 

Day 1 

 



 

 

 

Day 2 

 

1.3.1 Suggest ONE hypothesis for the above investigation.     (3) 

1.3.2 Which factors in the above investigation represent the:   

 (a) Independent variable          (1) 

 (b) Dependant variable        (1) 

1.3.3 Which bacteria, A or B, is resistant to the antibiotic?     (1) 

1.3.4 Explain the effect that the antibiotic had on the bacteria after the first and second day of 
treatment.          (2) 

1.3.5 Name the process that leads to the difference in the population size of bacteria A and bacteria 
B.           (1) 

1.3.6 Predict the consequence should a person fail to complete the antibiotic course 3.  (2) 

1.3.7 Why must the bacteria be cultured at 37,5° C?      (2) 

1.3.8 State TWO precautions that must be taken to ensure that the results of the investigation are 
valid.           (2) 

Question 2 

(Adapted from Prep P2 EC 2014) 

2.1 The diagrams below represent the skulls of two organisms; a modern human and a gorilla. 
Study the diagrams, which are drawn to scale and answer the questions that follow. 

 

2.1.1 Which diagram (A or B), represents the skull of a gorilla?     (1) 

2.1.2 Which organism (A or B), is bipedal for most of its adult life?     (1) 

2.1.3 Explain THREE possible advantages of bipedalism for an organism.   (6) 

  



 

 

 

2.2 (Adapted from Prep P2 EC 2014) 

The diagram below shows a phylogenetic tree constructed after scientists analysed the mitochondrial 
DNA of humans and of the modern apes. Study the diagram and answer the questions that follow. 

 

2.2.1 Which species is most closely related to chimpanzees?     (1) 

2.2.2  How long ago did the common ancestor of gorillas, chimpanzees and humans arise? (2) 

2.2.3 Which species is most distantly related to humans?     (1) 

2.2.4 Explain why the following statement is NOT true: “Humans evolved  
 from chimpanzees”.         (2) 

Question 3 

3.1  In mice, the allele for red fur colour (R) is dominant over the allele for grey fur colour (r). It 
also happens that all embryos, which are homozygous for the dominant factor, will always die 
before birth. If a colony of heterozygous mice were inbred to produce 300 young living mice, 
how many of these offspring would be likely to have red fur and how many will have grey fur? 

Use a genetic diagram to show how you arrived at your answer.    (6) 

3.2  Blood groups in humans are controlled by multiple alleles. As a result, there are four possible 
blood groups: A, AB, B and O. Study the graph below which shows the percentage of people 
that have different blood group and answer the questions 

 



 

 

 

3.2.1  Explain what is meant by multiple alleles. 

3.2.2  Which blood group is the least common in the human population? (1) 

3.2.3  Recent population statistics show that KwaZulu-Natal has a human population of 
approximately 9,2 million. Calculate the number of people who will have blood group O in 
KwaZulu-Natal. 

Question 4  

(Adapted from Prep P2 EC) 

4.1 A microorganism contains a gene, which causes the production of an insect poison. Scientists 
transferred the gene for production of the insect poison into wheat plants. This makes 
genetically modified (GM) wheat. 

The scientists: 

 grew wheat plants with the insect poison gene in fields and in greenhouses 

 grew wheat plants without the insect poison gene in fields and in greenhouses 

 measured the crop yield of all the wheat plants The bar graph shows the results. 

 

4.1.1  What was the yield of the wheat with the insect poison gene grown in the greenhouses? (1) 

4.1.2  What was the difference in yield between the wheat with the insect 
poison gene and the wheat without the insect poison gene grown in  
the greenhouse? Show your working.        (2) 

4.1.3  What advice would you give to a farmer about which type of wheat to grow in fields?  (1) 

4.1.4  Give a reason for your answer in QUESTION 4.1.4.      (1) 
  



 

 

 

4.2 (Adapted from NW Prep P2 2014) 

Study the genotypes and phenotypes below that show how the alleles for colour-blindness 
are inherited. X and Y represent sex chromosomes. 

Carriers do not suffer from colour-blindness, but can pass the allele for colour-blindness onto 
their children. 

 

4.2.1 Is colour-blindness caused by a dominant or recessive allele?    (1) 

4.2.3 Explain why Sam is colour-blind even though he carries only one allele for  
 colour-blindness.         (2) 

4.2.3 Use a genetic diagram to determine the possible genotypes and phenotypes 
 of children produced by a female with normal sight crossed with a colour-blind 
 male.           (6) 

Question 5 

(Adapted from Prep P1 2014 Gauteng) 

5.1 The diagram below shows a pair of homologous chromosomes with the positions of three 
genes R, S and T respectively in the cell of a human female during meiosis.   

 

5.1.1 Name the organ in the human female where meiosis occurs.    (1) 

5.1.2 Identify the phase of meiosis in which the process represented in the diagram above takes 
place.           (1) 

5.1.3 What process occurs at point X?       (1) 

5.1.4 What is the significance of the process mentioned in QUESTION 5.1.3?   (1) 

5.1.5 “The sex chromosomes are responsible for the fact that, in human populations, there are 
approximately as many men as there are women.”  

 Explain why this is true.         (3) 

5.1.6 Explain why colour blindness, a sex-linked disease, is more often found in men than in 
women.           (3) 

  



 

 

 

5.2 (Adapted from P2 prep Eastern cape) 

 The first 7 triplets of nitrogenous bases that form part of the gene coding for one chain of the 
haemoglobin protein that makes up red blood corpuscles in humans is shown below. Study 
the table and answer the questions that follow. 

 

5.2.1 How many of the following are coded for in the DNA template sequence above? 

(a)  Nitrogenous bases         (1) 

(b)  Different types of t-RNA molecules that are required to form the polypeptide  
from this piece of DNA        (1) 

(c)  Amino acids          (1) 

5.2.2  Write down the mRNA sequence for the triplets numbered 4, 5 and 6 in the above  
table.           (3) 

5.2.3  Using the table below, determine the amino acid sequence coded by triplet  
numbers 4, 5 and 6. 

 

5.2.4  If the T in the 6th triplet of bases changed to A in the DNA template above, write down 
the new amino acid (using the table above) that this 6th triplet now codes for.   (1) 

Question 6  

(Adapted from Gauteng Preparatory exam – 2014 P2) 

Sandy has given birth to a baby girl. There are two men claiming to be the father of the child. Explain 
how the inheritance of blood groups and paternity testing could assist in the in establishing who the 
father is. 

  



 

 

 

Question 7 

The theory of evolution states that: 

“Everything we see today arose from that which existed in the past; however it may look different 
because things change with time.” 

Name and describe the principle(s) that Lamarck and Darwin used to explain how evolution took 
place. In your explanation, give reasons why Lamarck’s theory was not accepted. 

Question 8 

Describe the process which gives rise to organic molecules called proteins. 


