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SECTION A: PLANTS/FLORA 

QUESTION 1  [10] 

1.1 Any five of the following. 

NB: If student mention membrane-enclosed organelles, thus should not be credited for lysosomes, 

peroxisomes, endoplasmic reticulum, Golgi apparatus, ribosomes or mitochondria. (5) 

1.2 - They both possess eukaryotic cells. 

 - They both carry out photosynthesis. 

 - Cell wall made of cellulose. 

 - Chloroplasts with chlorophylls a and b.  

NB: If the student has written the following credit him/her a full mark. 1) Rings of cellulose-

synthesis; 2) Peroxisome enzymes; 3) Structure of flagellated sperm; 4) Formation of a 

phragmoplast. 

  (5) 

QUESTION 2  [20] 

2.1  

 Parenchyma cells Collenchyma cells 

Structure and 
composition of the 
cell wall 

 Thin and flexible primary 
walls. 

 Most lack secondary walls. 

 Elongated cells. 

 Thicker primary walls. 

 Walls are unevenly thickened. 

Functions   Perform most of the 
metabolic functions. 

 Provide flexible support without 
restraining growth. 

 Eukaryotic cell Prokaryotic cell 

Nucleus Present Absent 

Number of chromosomes More than one One, but not true 
chromosome 

Cell type Usually multicellular Usually unicellular 

Mitochondria  Present Absent 

Chloroplasts  Present (in plants) Absent  

Cell size Large (10- 100 um) Small (1- 10 um) 

Structural complexity complex Much simpler 

DNA found in the region Nucleus  Nucleoid  

Membrane-enclosed organelles Present  Absent  

Lysosomes and peroxisomes Present Absent 

Endoplasmic reticulum Present  Absent  

Golgi apparatus Present Absent 

Permeability of nuclear membrane Selective Not present 

Plasma membrane Present  Present  

Cytosol  Present  Present  

Cell division Mitosis Binary fission 

Ribosomes  Present (larger) Present (smaller) 
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 Store starch.  Help support young parts of the 
plant shoot. 

Position in plants  Stems and roots.  Young stems and petioles. 

 (10) 

2.2 Any five of the following: 

Modified root name Function 

1. Prop roots (1)  They support the tall, top-heavy tree (1) 

2. Storage roots (1)  To store water and food (1) 

3. Strangling aerial roots 
(1) 

 To anchor on other trees (1) 

4. Buttress roots (1)  Give architectural support to the trunks of such trees (1) 

5. Pneumatophores(1)   They enable the root system to obtain oxygen(1)  

6. Contractile roots (1)  Pull the plant a little deeper into the soil (1) 

7. Parasitic roots (1)  Penetrate the host plants  and withdraw nutrients  (1) 

  (10) 

QUESTION 3  [16] 

3.1 Pollination is the process whereby pollen grains move from the anther to the stigma on 
a flower’s style, while fertilisation is the fusion of the male gametes and female egg cells 
to form a new plant seed. Pollination precedes fertilisation and depends on such media 
as wind, water and insects. Pollination takes place externally, while fertilisation occurs 

in the inside of the flower and does not depend on external vectors.  (6) 

(Students should define both, mention agents (vectors) of pollination and 

whether is internal or external) 

 

3.2   

 

a. If a pollen grain germinates, a pollen tube grows down the style toward the ovary. 
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b. The pollen tube discharges two sperm into female gametophyte (embryo sac) within 

an ovule. One sperm fertilizes the egg, forming the zygote. The other sperm combines 

with the two polar nuclei of the embryo sac’s large central cell, forming a triploid cell 

that develops into the nutritive tissue called endosperm.  (10) 

 

SECTION B: ANIMALS/FAUNA 

QUESTION 4  [10] 

4.1  (Students should define and give at least 1 example) 

       Radial symmetry refers to any imaginary slice through the central axis divides the animal 

into mirror images. For example, sea anemone does not have a left side and a right side. 

 Bilateral symmetry it is when only one imaginary cut divides the animal into mirror-image 

halves. E.g. lobster, has a left and a right side.  (4) 

 

4.2   

Name of the enzyme Part of the body (Digestive juices) 

Amylase  Mouth (Saliva) 

Pepsin) Stomach (Gastric juice) 

Trypsin), Lipases and/or Amylase Pancreas (Pancreatic juice) 

Sucrase, Lactase, and/or Maltase Small intestine (Intestinal enzymes) 

  (6) 

 

http://sciencelearn.org.nz/About-this-site/Glossary/amylase
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QUESTION 5  [12] 

5.1  Open circulatory system in this system the circulatory fluid bathes the organs directly. In these 

animals, the circulatory fluid called hemolymph, is also the interstitial fluid that bathes body cells. 

Contraction of one or more hearts pump the hemolymph through the circulatory vessels 

interconnected sinuses, spaces surrounding the organs. Arthropods and most molluscs are 

examples of this system. 

 Closed circulatory system is the system in which a circulatory fluid called blood is confined to 

vessels and is distinct from interstitial fluid. One or more hearts pump blood into large vessels 

that branch into smaller ones that infiltrate the organs. These animals include annelids, 

cephalopods and all vertebrates 

  Common to both: 

 Circulatory fluid/blood 

 Set of tubes/blood vessels 

 Muscular pump/heart  (7) 

5.2  Scientific name is a binomial or two-part format (1) namely first genus and then the second 

specific epithet e.g. Homo sapiens (The example should agree with binomial nomenclature rule 

i.e. either underlined or italicised; 1). Biologists use scientific names over common names, for 

several reasons namely, common names convey meaning in casual usage, but they can also cause 

confusion (1). Moreover, some common names do not accurately reflect the kind of organism 

they signify e.g. (Terminalia sericea is a species of deciduous tree of the genus Terminalia that is 

native to southern Africa. Its common names include clusterleaf, silver cluster-leaf or silver 

terminalia in English, vaalboom in Afrikaans and mususu in Venda)(1). Hence, to avoid ambiguity 

when communicating about their researchers, biologists refer to organisms by Latin scientific 

names (1).               (5) 
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QUESTION 6  [15] 

Life cycle of pine tree segregate into sporophyte and gametophyte generation. During the process of 

reproduction, these two stages occurring then again and thus called “Alternation of Generations”. Let 

us begin by generally describe the differences between these generations, and then exhaust the life 

cycle of pine. 

Sporophyte  

A sporophyte is the diploid phase and has multi-cellular stages in a plant life cycle. It grows from zygote 

delivered when haploid cell is fertlised by a haploid sperm and every sporophyte cell consequently has 

two copies of every chromosome. The sporophyte is a phase in which spores are produced by the 

process called meiosis, or “reduction division” that decreases the quantity of chromosomes in every 

spore mother cell by half. Both spores and gametophyte are usually haploid, which means they just 

have one copy of every chromosome. 

 Gametophyte 

In gametophyte phase, gametes are produced. This stage starts with the development of spores. 

Formation of spores occurring by meiosis and spores formed are haploid. Then mitosis occurs in spores 

and the cells of multicellular arrangement are additionally haploid. By the procedure called mitosis, 

this multi-cellular arrangement generates haploid female and male gametes. At the point when the 

female and male gametes are turn out, they intertwined, fertilized and results to diploid zygote.  

  (7 Marks) 

 In most conifer species, each tree has both ovulate and pollen cones. Male cones, usually 1 

cm or less in length, are smaller than female cones.   

 Microsporocytes divide by meiosis, producing haploid microspores. A microspore develops 

into a pollen grain (a male gametophyte enclosed within the pollen wall). 

 In each ovulate cone scale has two ovules, or megasporangia, on its upper surface. Within 

each megasporangium, meiosis of a megasporocyte, or megaspore mother cell, produces four 

haploid megaspores. 

 Pollination, the transfer of pollen to the female cones, occurs when a pollen grain reaches the 

ovule. The pollen grain then germinates, forming a pollen tube that slowly digests its way 

through the megasporangium. 

 While the pollen tube develops, the megasporocyte undergoes meiosis, producing four 

haploid cells. One survives as a megaspore. 

 The megaspore develops into a female gametophyte that contains two or three archegonia, 

each of which will form an egg. 

 By the time the eggs are mature, sperm cells have developed in the pollen tube, which extends 

to the female gametophyte. Fertilisation occurs when sperm and egg nuclei unite. 

 Fertilisation usually occurs more than a year after pollination. All eggs may be fertilised, but 

usually only one zygote develops into an embryo. The ovule becomes a seed, consisting of 

an embryo, food supply, and seed coat. 

 (8 Marks) 
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QUESTION 7  [17] 

7.1  Homeostasis means “steady state,” referring to the maintenance of internal balance. In achieving 

homeostasis, animals maintain a relatively constant internal environment even when the external 

environment changes significantly. For example, the human body maintains a fairly constant 

temperature of about 37℃ (98.6℉) and a pH of the blood and interstitial fluid within 0.1 pH unit 

of 7.4. Water and electrolyte balance, blood pressure, blood glucose concentration and 

respiration rate require to be constantly maintained. The nervous and endocrine systems control 

homeostasis in the body through feedback mechanisms that involve various organs. (7) 

7.2 a) Conduction is the direct transfer of thermal motion (heat) between molecules of objects in 

contact with each other. For example, when a lizard sits on a hot rock. 

b) Convention is the transfer of heat by the movement of air or liquid past a surface. For example, 

when a breeze contributes to heat loss from a lizard’s dry skin or when blood moves heat from 

the body core to the extremities. 

c) Radiation is the emission of electromagnetic waves by all objects warmer than absolute zero. 

For example, a lizard absorbs heat radiating from the distant sun and radiates a smaller 

amount of energy to the surrounding air. 

d) Evaporation is the removal of heat from the surface of a liquid that is losing some of its 

molecules as gas. For example, when water evaporate from lizard’s moist surfaces that are 

exposed to the environment that has a strong cooling effect. (10) 

 

NB: Credit the student with half a mark for providing an appropriate example in each of the above. 

 

The end!!! 
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