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Life Sciences LIMSA 

SECTION A 

QUESTION 1 

1.1 Various options are provided as possible answers to the following questions. 
Write down the question number (1.1.1–1.1.10), choose the answer and make 
a cross (X) over the letter (A–D) of your choice in the ANSWER BOOK. 

1.1.1 A genetic cross where both alleles of a gene are equally dominant 
is an example of  … 

A 
B 
C 
D 

codominance. 
a dihybrid cross. 
incomplete dominance. 
complete dominance.  

1.1.2 The principles of inheritance were first outlined by … 

A 
B 
C 
D 

Gregor Mendel. 
Charles Darwin.  
Robert Broom.  
Watson and Crick. 

1.1.3 Which ONE of the following is an example of non-disjunction? 

A 
B 
C 
D 

Colour-blindness 
Gene mutations  
Down syndrome 
Haploid gametes 

1.1.4 The diagram below shows the karyotype of an organism. 

Study the following descriptions: 

(i) 
(ii) 
(iii) 
(iv) 

There are 46 chromosomes. 
There are 46 autosomes.  
The 2 gonosomes are different from each other. 
The 2 gonosomes are identical. 

Which combination of descriptions can be used to identify this 
karyotype as belonging to a normal, human male? 
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A 
B 
C 
D 

(i), (iii) and (iv) 
(i) and (ii) only 
(ii) and (iii) only 
(i) and (iii) only 

QUESTIONS 1.1.5 AND 1.1.6 ARE BASED ON THE GENETIC CROSS 
BELOW.  

Two rose plants with pink flowers were crossed and it was found that although 
most of the offspring had pink flowers, some had red and some had white 
flowers. 

1.1.5 If 152 plants were produced in the F1-generation, how many of 
these plants were expected to have pink flowers?  

A 
B 
C 
D 

38 
114 
76 
152 

1.1.6 Breeders prefer to produce red roses. If the allele for red is R and 
the allele for white is W, which ONE of the following crosses would 
give the highest proportion of red roses? 

A 
B 
C 
D 

RR x WW 
RW x RW 
WW x RW 
RR x RW 

1.2 Give the correct biological term for each of the following descriptions. 
Write only the term next to the question number (1.2.1 to 1.2.10) in the 
ANSWER BOOK. 

1.2.1 

1.2.2 

1.2.3 

1.2.4 

1.2.5 

A genetic cross involving only one characteristic 

The process where the genes of one organism is inserted 
into another organism genome 

Position of a gene on a chromosome 

The bonds between amino acids in a protein molecule 

Chromosome condition of a cell that has a single set of 
chromosomes  
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1.3.3 Haemophilia is a genetic disorder resulting in the abnormal clotting of blood.  
It is caused by a recessive allele that is carried on the X-chromosome. 
The allele for normal clotting is XH and the allele for haemophilia is Xh.  

The inheritance of haemophilia in a family is shown in the diagram below. 

1.3.1 Give the percentage of the males with haemophilia in this family. (1) 

1.3.2 Give the phenotype for individual A. (1) 

1.3.3 Give the genotype for individual:  

(a) 

(b) 

B 

C 

(1) 

(2) 
(5) 

Non-haemophiliac 
female 

Haemophiliac female 

Non-haemophiliac 
male 

Haemophiliac male 



11.4.4 The inheritance of fur colour in cats is sex-linked. The tortoise-shell 
colour of cats is a combination of black and orange fur. The allele for 

black fur is represented by X
B
 and the allele for orange fur is

represented by X
O
.

HINT: The sex chromosomes/gonosomes in cats are inherited in 
the same way as in humans. 

11.4.1 A female cat with a tortoise-shell colour is crossed with an
orange male cat. 

Show the genetic cross between the two cats and determine 
the phenotype ratio of the F

1  
- generation.

(Use XB, Xo and Y.) (7) 

11.4.2. Explain why male kittens can never have the tortoise-shell
colour. (3) 

(10) 
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1.5.5The diagram shows the process of protein synthesis

1.5.1 Identify the following:

(a) 

(b) 

(c) 

(d) 

Structure Q 

Molecule R 

Nitrogenous base S 

Structure W 

(1) 

(1) 

(2) 

(1) 

1.5.2

1.5.3

Name the part of protein synthesis indicated by process A. 

Write down the base sequence of anti-codon V. 

(1) 

(2) 
(8) 

V 

S 

Q 

R 
Process 

A 

Process 

B 

W 

Life Sciences LIMSA 



Life Sciences LIMSA 

SECTION B 

QUESTION 2 

2.1 The diagram below represents a single-stranded nucleic acid found in the 
nucleus. 

2.1.1 Identify the molecule represented in the diagram. (1) 

2.1.2 Identify: 

(a) 

(b) 

Part X 

Sugar Y 

(1) 

(1) 

2.1.3 Describe the process of transcription. (5) 
(8) 



Life Sciences LIMSA 

2.1 A species of bacteria contains a type of protein, called protein 1. A mutation 
occurred which resulted in the formation of a second type of protein called 
protein 2, instead of protein 1. 

Scientists determined the amino acid sequence of each protein. They then 
used the amino acid sequence to find the DNA base sequences that coded 
for portions of these proteins.  

The results are shown in the tables below. 

PORTION OF PROTEIN 1 
AMINO ACID SEQUENCE Lysine Serine Proline Cysteine 
DNA BASE SEQUENCE TTT TCA GGT ACG 

PORTION OF PROTEIN 2 
AMINO ACID SEQUENCE Lysine Serine Proline Tryptophan 
DNA BASE SEQUENCE TTT TCA GGT ACC 

2.1.1 Give the: 

(a) 

(b) 

(c) 

DNA triplet for the third amino acid from the left in the 
sequence for protein 2 

Codon for lysine 

Anticodon for serine 

(1) 

(1) 

(1) 

2.1.3 Protein 1 is made up of 66 amino acids. 

How many of EACH of the following is involved in the formation of 
this protein? 

(a) 

(b) 

(c) 

Genes 

RNA nucleotides 

Codons 

(1) 

(1) 

(1) 

2.1.4 Describe how the mutation caused a change in the structure of the 
protein. (4) 

(10) 
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QUESTION 3 

3.1 The diagram below shows the arrangement of two pairs of homologous 
chromosomes in a cell undergoing meiosis. 

3.1.1 

3.1.2 

State TWO characteristics of homologous chromosomes. 

Identify structure A. 

(2) 

(1) 

3.1.3 How many of EACH of the following is present in the diagram? 

(a) 

(b) 

Chromatids 

Centromeres 

(1) 

(1) 

3.1.4 Draw a labelled diagram to show ONE of the cells that would be 
formed at the end of telophase I.  (6) 

3.1.5 The diagram below shows some of the alleles during the formation 
of gametes. 

Give the genotype of the: 

(a) 

(b) 

Individual represented in the diagram  

Possible gametes resulting from the arrangement of alleles 
represented in the diagram 

(1) 

(2) 
(14) 
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3.2 Mr Malebana has blood type AB and his sister has blood type O. 

Determine the genotypes and phenotypes of their parents by doing a genetic 
cross.  (6) 

3.3 The diagram below shows a technique used in paternity testing.  

3.3.1 

3.3.2 

3.3.3 

3.3.4 

Identify the technique shown above.  

Which male (Telo,Clement & Desmond is the biological father of the child? 

Explain your answer to QUESTION 3.3.2. 

State TWO other uses of this technique. 

(1) 

(1) 

(3) 

(2) 
(7) 

  Mother    Child  Telo   Clement    Desmond 
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4.1.1  Where did COVID-19 originate? 

4.1.2   What are the THREE primary symptoms from the extract? 

4.1.3  Give 5 Preventive methods of COVID -19 

4.1.4   Explain the abbreviation COVID-19?   

QUESTION 4 

(2) 

(3) 

(10) 

(3) 

4.1.5 Romeo and Oratilwe are having an arguement on the difference 
between Self isolation and Quarantine. Explain the difference?  (4) 

4.1 
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