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Number 1 
(a)   

 
(b) (i)  Effect of increasing carbon dioxide concentration on the productivity of the plant at 0.25 

units 
From 300 – 700ppm CO2 concentration productivity increases rapidly, between 700 -900ppm 
CO2 productivity increases gradually; between 900 – 1100ppm CO2 productivity remain 
constant and finally between 1100 – 1300 ppm CO2 productivity decreases rapidly 
 
(ii) Carbon dioxide is a raw material for photosynthesis and limits photosynthesis up to 1100 

ppm CO2 beyond which other factors like light limit photosynthesis. Above 1100 ppm CO2, 
temperature may have denatured the enzymes. 

 
(c) (i) Maximum increase n productivity as compared to that at 300ppm 

For plants grown at 0.05units light intensity 
Productivity at 300ppm = 12mgdm-2h-1 
Maximum productivity recorded = 15 mgdm-2h-1 
Maximum increase in productivity = 15 – 12 = 3 mgdm-2h-1 
 
For plants grown at 0.25units light intensity 
Productivity at 300ppm = 25mgdm-2h-1 
Maximum productivity recorded = 37 mgdm-2h-1 
Maximum increase in productivity = 37 – 25 = 15 mgdm-2h-1 

 

For plants grown at 0.45units light intensity 
Productivity at 300ppm = 27mgdm-2h-1 



Maximum productivity recorded = 47 mgdm-2h-1 
Maximum increase in productivity = 47 – 27 = 20 mgdm-2h-1 
 
(ii) Effect of changing light intensity on productivity 

- Increasing light intensity increases productivity because light is the source of energy 
for photosynthesis. 

(d) Temperature is kept constant because it affects photosynthesis 
(e) The optimum condition for productivity is 1100ppm CO2 and 0.45 units light intensity. 
(f) Other ways in which productivity could have been determined 

- Measuring the gain in dry weight of plants 
 

(g) Because increase in temperature increases the rate of enzyme reaction and kinetic energy of 
gases. 

(h) Adaptations of plants to capturing maximum light 
- Cells in upper layer contain numerous chloroplast 
- Leaves provide large surface area to trap light 
- Leaves are arranged in mosaic manner to expose each leaf to light 
- Plants climb others to expose their leaves to light 

2. (a) How a skeletal muscle differs from a smooth muscle 

Skeletal muscle Smooth muscle 

- Cell are multi nucleated Each cell contain a singe nucleus 

- Many striations of alternating light and 
dark bands 

Not striated or faintly striated 

- Response rapid Response slow 

- Response is due to external stimulus Response is due to internal changes 

- Fatigue quickly Fatigue takes long time or may not fatigue at all 

- Short refraction period Long refraction period 

- Controlled by voluntary nervous system Controlled by autonomic nervous system 

- Every muscle cell is served by a motor 
nerve fibre ending in a motor end plate 

Served by general nerve network known as 
plexus 

- Cylindrical muscle cells Spindle shaped muscle cells 

- Longer and wider 1- 50mm long above 
10mm diameter 

Shorter thinner 0.02-0.5mm long, 5-10mm 
diameter. 

 
(b) How muscle contract 

a. Skeleton muscle contraction is initiated by arrival of a nerve impulse at the nerve muscle junction. 

b. Arrival of the nerve impulse cause influx of calcium ions into the pre-synaptic knob leading to 

release of acetylcholine from pre-synaptic knob into the synaptic vesicle. 

c. acetylcholine depolarizes the muscle fiber 

d. the impulse generated thereof is transmitted via T-tubules through sarcoplasm. 

e. Ca2+ are released from sarcoplasmic reticulum to the muscle fibre. 

f. Calcium ions initiates contraction of muscles by binding troponin 

g. Tropomyosin shift from actin binding site 

h. myosin heads get instantly attached to the binding sites on actin filament and contraction of 

muscles occurs. 



Relaxation phase 

a. After action potential has cholinesterase is released  and breaks down acetylcholine. 

b. Sarcolemma & T-tubules repolarized 

c. the calcium gates close, and calcium pumps located on the sarcoplasmic reticulum remove 

calcium from the cytoplasm. 

d.  As the calcium gets pumped back into the sarcoplasmic reticulum, calcium ions come off the 

troponin.  

e. The troponin returns to its normal shape and allows tropomyosin to cover the actin-myosin 

binding sites on the actin filament.  

f. Because no binding sites are available now, no cross bridges can form, Passive sliding of filaments 

occur and the muscle relaxes. 

3. (a) Differences between eukaryotic and prokaryotic cells 

 

 Prokaryotic cell Eukaryotic cell 

1. DNA not enclosed in membrane DNA enclosed in a double membrane 

nucleus 

2. Has small ribosome (70s) Has big ribosome (80s) 

3 Lack mitochondria Has mitochondria 

4 Has no endoplasmic reticulum Has endoplasmic reticulum 

5 Small size 1000-1000 times the size of prokaryotes  

6 Lack lysosomes and peroxisomes contain lysosomes and peroxisomes 

7 Lack Golgi apparatus Has Golgi apparatus 

8 Simple flagella Complex flagella 

9 Respiration occur in mesosome Respiration occur in mitochondria 

10 Lack chloroplasts Plant cells have chloroplasts 

11 Have ability to fix nitrogen Lack ability to fix nitrogen 

 
(b) Nutritional groups of bacteria 

Bacteria are heterotrophic or autotrophic 

There are two main groups of autotrophic bacteria; photosynthetic bacteria and chemosynthetic 

bacteria 

Photosynthetic bacteria utilize light energy to build up organic compounds from simple inorganic 

molecules. They include 

Green-sulphur bacteria which obtain hydrogen for reduction of carbon dioxide from hydrogen 

sulphide or other reduced sulphur compounds and use bacteria chlorophyll to trap light. 

Purple sulphur bacteria use hydrogen from hydrogen sulphide and reduced sulphur compounds. 

They use carotenoids as dominant pigment to trap light 

Purple non sulphur bacteria derive hydrogen from organic compounds 



 

Chemosynthetic bacteria 

These synthesize complex organic compounds from simple inorganic molecules using energy from 

oxidation of inorganic compounds 

Sulphur – colorless bacteria derive hydrogen and energy from oxidation of hydrogen sulphide, 

sulphur and other compounds of sulphur 

Hydrogen bacteria obtain energy by oxidation of hydrogen 

Nitrifying bacteria obtain energy by oxidation of ammonia and nitrite ions 

Chemosynthesis bacteria are aerobic; photosynthesizing bacteria are facultative anaerobes 

 

Heterotrophic bacteria obtain energy from living matter through their breakdown activity. E.g. Free 

living parasites and saprophytic bacteria. 

(c) Importance of bacteria 
 

(1) Harmful effects 
(a) Bacteria are agents of disease of animals and plants such as syphilis, cholera, tetanus 
(b) Bacteria cause milk and food deteriorate 
(c) Denitrifying bacteria such as Thiobacillus lead to deterioration of soil fertility. 

(2) Useful effects 
(i) Saprotrophic bacteria cause decay of waste materials and lead to formation of 

humus and recycling of minerals. E.g. Bacteria (Nitrosomonas and nitrobacter) 
convert organically combined nitrogen (e.g. protein) to nitrate which are absorbed 
by plants. 

(ii) Nitrogen fixing bacteria e.g. Azobacter fix nitrogen into the soil. 
(iii) Aerobic and anaerobic bacteria are useful in digestion of sewage into harmless 

substances. Methane gas given off is sometimes used for fuel. 
(iv) Mutualistic bacteria in ruminants’ assist ruminants to digest cellulose, and synthesis 

of vitamin K and B group. 
(v) Some bacteria on the skin of humans enable it to obtain protection again inversion 

of pathogenic organism 
(vi) Bacteria and fungi are useful for making of cheese. 
(vii) Used for production of useful chemicals in genetic Engineering such as insulin 

4(a) the different form of isolation of species are Ecological, reproductive and genetic isolation 

 (b) Ecological isolation 

This is due environmental barriers that separate and keep populations apart. The environmental 

barrier splits the population into sub population. Mutations affects each sub population differently 

causing new variations in each that adapt to different environmental conditions. Gene flow between 

the sub populations is prevented forming new species. 

Reproductive isolation 

This occurs when there is failure to interbreed among individuals of a population; these include lack 

of attraction between male and female; different courtship behaviour; different genitalia in animals 

or pollination failure or incompatibility in plants.  The reproductive barrier leads to failure to 



interbreed, stops gene flow leading to formation of new species 

Genetic isolation 

This occurs due to fundamental differences in genetic constitution which prevents successful 

reproduction; involves all post mating isolation in the form of gamete mortality; failure of 

fertilization, zygote mortality, hybrid infertility or hybrid break down.  The genetic barrier stops gene 

flow, interbreeding fails leading formation of new species. 

5. (a) Adaptations phloem for its functions 
1. Lack a nucleus and most cell organelles to leave room for transportation of food 

2. The sieve plates are perforated to allow rapid flow through from one cell to another. 

3. Has filament for quick transport by streaming 

4. Intimate association with companion cells to obtain energy and materials 

(b) Mass flow of material through the phoem (proposed by Munch 1930) 

1. Mass flow: this is a process where particles move in the same direction at the same speed. 
 

 The mass flow is believed to occur in the sieve tubes may be illustrated by the Munch model below: 

 

 
 

When set up correctly, water enter through the left-hand funnel by osmosis creating hydrostatic pressure that 

pushes water out of the right hand until the concentration of solute on either side is equal. 

 

Continuous flow in the phloem is caused by continuous loading of sugars by active transport in the leaves and 

their continuous removal in the root. 

 

6. How vertebrates are adapted to terrestrial life 

- Their vertebral column and limbs provide support and aid movement 

- They have bones, joints, ligaments and muscles to effect movement 

- They have well developed osmoregulatory mechanism 

- Long loop of Henle reduce water loss in urine 

- They have developed behavioral and physiological means of maintain temperature 

- Internal fertilization and parental care increase chances of survival 

- Impermeable coat reduce water loss 

- Sense organs to respond to changes in environment 

-  

 



 

 


