
 

 

EXAM QUESTIONS PAPER 2    9 SEPTEMBER 2015 

Section B Exam Questions 

Question 1 
(Adapted from DBE Nov 2014 Paper 2 Question 1.1) 

Various options are given as possible answers to the following questions. Choose the answer and 

write only the letter (A to D) next to the question number (1.1 to 1.5)  

1.1 The diagram below shows part of a DNA molecule. 

 

 

 

 

 

 

 

 

 

The correct labels for parts X, Y and Z respectively are .. 

A deoxyribose sugar, phosphate and hydrogen bond. 

B phosphate, deoxyribose sugar and hydrogen bond. 

C ribose sugar, nitrogenous base and peptide bond. 

D phosphate, ribose sugar and hydrogen bond. 

1.2 If 10% of the bases in a molecule of DNA are adenine, what is the ratio of adenine to guanine 

in the same molecule? 

 

A 1:1 

B 4 : 1 

C 1 : 3 

D 1 : 4 

1.3 Lamarck's 'laws' of use and disuse and inheritance of acquired 

characteristics were ... 

 

A rejected, because only characteristics that benefit offspring can be inherited. 

B not rejected, because evidence shows that acquired characteristics can be inherited. 

C rejected, because only characteristics that are coded for in the DNA can be inherited. 

D not rejected, because Darwin's theory supports Lamarck's ideas. 

 

  



 

 

1.4  Two red-eyed fruit flies were mated and they produced 150 flies with red eyes and 48 flies 

with white eyes. From this information we can reasonably conclude that the ... 

 

A white-eyed condition is recessive and both parents are heterozygous. 

B red-eyed condition is dominant and both parents are homozygous for red eyes. 

C white-eyed condition is recessive and both parents are homozygous for red eyes. 

D red-eyed condition is recessive and both parents are heterozygous. 

1.5  Which ONE of the following monohybrid crosses will result in a 

phenotypic ratio of 1 : 1? A cross where ... 

ABC D 

A both parents are heterozygous. 

B both parents are homozygous for the dominant characteristic. 

C one parent is heterozygous and the other parent is homozygous recessive. 

D one parent is heterozygous and the other parent is homozygous dominant. 

Question 2 
(Adapted from DBE Nov 2014 Paper 2 Question 1.2) 

Give the correct biological term for each of the following descriptions. 

2.1 An allele that does not influence the phenotype when found in the heterozygous condition 

2.2 A section of a DNA molecule that codes for a specific characteristic 

2.3 The production of a genetically identical copy of an organism using biotechnology 

2.4 The manipulation of the genetic material of an organism to get desired changes 

2.5 The deliberate breeding of organisms for desirable characteristics selected by humans 

2.6 The explanation that species experience long periods without physical change, followed by 
short periods of rapid physical change 

2.7 The phase of meiosis during which homologous chromosomes separate and start moving 
towards opposite poles 

2.8 The defect in cell division that leads to Down syndrome 

2.9 The structure that is made up of two chromatids joined by a centromere 

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

 

  



 

 

Question 3 
(Adapted from DBE Nov 2014 Paper 2 Question 1.3) 

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 

3.1  Discovered the shape of the DNA molecule A: Francis Crick 
B: James Watson 

3.2  Each gamete receives only one allele for 
each characteristic 

A: Mendel's principle of segregation 

B: Darwin's theory of natural selection 

3.3  An advantage of genetic modification 
 

A: Increases shelf life of food 
B: Increases resistance to disease 

3.4   An example of a reproductive isolating 
mechanism 

A: Species-specific courtship behaviour 
B: Infertile offspring 

3.5  Type of variation represented by skin colour 
in humans 

A: Continuous variation 
B: Discontinuous variation 

3.6  A group of similar organisms that can 
interbreed to produce fertile offspring 

A: Species 
B: Genus 

 

Question 4 
(Adapted from DBE Nov 2014 Paper 2 Question 1.4) 

About 70% of people get a bitter taste when a substance called PTC is placed on their tongue. They 

are referred to as 'tasters'. All other people are unable to taste PTC and are referred to as 'taste-blind'. 

The 'taster' allele is dominant and the 'taste-blind' allele is recessive. 

Also in humans, normal skin pigmentation is dominant to the albino condition (no pigmentation). 

The letters in the key below must be used to represent the alleles for the different characteristics 

above. 

 

Key: 

T – taster 

t – taste-blind 

N – normal skin pigmentation 

n – no skin pigmentation (albino) 

 

A man who is heterozygous for both tasting PTC and skin pigmentation marries a woman who is 

taste-blind for PTC and is an albino. 

4.1  State why the example above represents a dihybrid cross.      (1) 

4.2  Write down: 

      (a) The genotype of the woman        (1) 

      (b) ALL the possible gametes of the man       (2) 

 

4.3  The man and woman have a child whose genotype is ttNn. What is the child's phenotype?  (2) 

4.4  A man and a woman are only able to produce children with the genotype TtNn. The woman's   

genotype is ttnn. State the only possible genotype of the man.     (2) 

 



 

 

Question 5 
(Adapted from DBE Nov 2014 Paper 2 Question 3.2) 

Study the passage on evolution below and answer the questions that follow. 

 

The 'Out of Africa' hypothesis suggests that primitive humans migrated from 

Africa to all other continents of the world about 1,8 million years ago. 

Scientists that studied some fossilised bones of early humans that lived 

in Europe concluded that humans were unable to digest cow's milk before 

7 000 years ago. 

A mutation occurred that resulted in some individuals of the human population 

living in Europe being able to digest cow's milk. This ability was beneficial as 

it provided additional nutrients all year round. Milk is a source of vitamin D 

and calcium. 

 

[Adapted from Impact of Selection and Demography on the Diffusion of Lactose Persistence. 

PLoS ONE 4(7) D O'Rouke, 2009] 

 

5.1  State ONE advantage of being able to digest cows' milk to early humans that lived in Europe. 

            (1) 

5.2   Explain why the primitive humans that migrated out of Africa were unable to digest cows' milk. 

        (2) 

 

5.3 Apart from fossils, name ONE other type of evidence that can be used to support the 'Out of 

Africa' hypothesis.          (1) 

 

Question 6 

(Adapted from DBE Nov 2014 Paper 2 Question 2.4) 

There is variation in the wing length of fruit flies (Drosophila melanogaster). Some have long wings 

and can fly while others have short wings and cannot fly. An investigation was conducted to 

determine which flies would survive under certain conditions. The following steps were carried out: 

 

1. Five flies with short wings and five flies with long wings were placed in a flask. 

2. Food was placed at the bottom of the flask. 

3. The lid of the flask allowed airflow. 

4. Sticky paper was suspended from the top of the flask. Flies that got stuck to the paper died. 

5. The apparatus was left for 24 hours. 

 

The results of the investigation are shown in the diagram on the next page. 

 

6.1 Formulate a hypothesis for the investigation.       (3) 

6.2 Explain why it is necessary to have openings for airflow.      (3) 

6.3 State TWO ways in which the reliability of the investigation could be improved.   (2) 

6.4 Other than the opening for airflow, explain TWO other precautions that should be taken in this 

investigation.          (4) 

 

 

 

 



 

 

 

Results 

 
Question 7 

(Adapted from DBE Nov 2014 Paper 2 Question 3.5) 

The pedigree diagram below shows the inheritance of haemophilia in a family. The allele causing 

haemophilia is represented by X
h
 and the normal allele is represented by X

H
. 

 
7.1 Determine the: 

(a) Phenotype of individual 4      (1) 

(b) Genotype of individual 2       (2) 

 

7.2 Explain why females have a smaller chance of suffering from haemophilia. (3) 

 

7.3 Represent a genetic cross to show the percentage chance of individuals 13 and 14 having a 

haemophiliac son.         (7) 

 



 

 

Section C: Solutions 

Question 1 
1.1 B 

1.2 D 

1.3 C 

1.4 A 

1.5 C 

 

Question 2 
2.1 Recessive 

2.2  Gene 

2.3  Cloning 

2.4  Genetic engineering 

2.5  Artificial selection 

2.6  Punctuated equilibrium 

2.7  Anaphase  

2.8  Non-disjunction 

2.9  Chromosome 

2.10  Theory 

 

Question 3 
3.1 Both A and B 

3.2  A only 

3.3  Both A and B  

3.4  Both A and B 

3.5  A only 

3.6  A only          (6 x 2)  

(12) 

Question 4 
4.1 Two characteristics are involved in the cross       (1)  

4.2  (a) ttnn            (1)  

(b) TN; Tn; tN; tn           (2)  

4.3  Taste-blind and normal skin pigmentation      (2)  

4.4 TTNN           (2) 

 

Question 5 
5.1  - Provided additional nutrients all year round  

- Provided Vitamin D 

- Provided calcium (Mark first ONE only) Any 1 (1)  

5.2   Primitive humans / H. erectus migrated out of Africa long before  the ability to digest milk 

evolved. 

They did not have the mutation / enzyme / gene / allele that would allow them to digest cow's 

milk                                                                                                          Any 1 x 2   (2)  

5.3  Mutations on mitochondrial DNA        (1) 

 

  



 

 

Question 6 
6.1 - More/ fewer - long-winged / short-winged flies - will survive / die 

OR - Equal numbers - of both types of flies - will survive / die      (3)  

6.2 - CO2 to move out and O2 to move in / ventilation  

     - To allow respiration / breathing  

     - So that flies do not die / suffocate         (3) 

6.3 - Repeat the investigation - Increase the number of flies - Using many flasks/ replications 

(Mark first TWO only) Any 2 (2)  

6.4 - Ensure that the flies do not come into contact with the sticky paper when placing them in the 

flask so that their death will not be caused by the investigator 

 - Ensure sufficient food supply for the period of the investigation so that death of flies is not due to 

hunger 

 - The openings for airflow should be small enough so that the flies cannot escape / or others enter  

-  Maintain optimum environmental conditions to allow the flies to survive / behave normally 

(Mark first TWO only) Any 2 x 2         (4) 

 

Question 7 

7.1 (a) Normal female         (1)  

      (b) XHXh           (2)  

7.2 - Haemophilia is caused by a recessive allele  

     - Carried on the X chromosome 

     - Females have two X chromosomes/ Males only have one X chromosome  

     - Females must inherit two copies of the recessive allele / females who inherit only one of the       

recessive allele are still normal      Any 3    (3)  

7.3 

P1/P3  Phenotype  Normal male x Haemophiliac female  

Genotype  X
H
Y x X

h
X

h
 

Meiosis 

G/gametes  X
H
, Y x X

h
, X

h
 

Fertilisation 

 

 
 

F1/F3 Genotype X
H
X

h
; X

H
X

h
; X

h
Y; X

h
Y 

 

F1/F3 Phenotype 2 normal daughters : 2 haemophiliac sons 

 

* 50% chance of having a haemophiliac son 

P1 and F1 Meiosis and fertilisation*1 compulsory +any 6    (7) 

 

 

 


