
 

 

A-level 

UACE BIOLOGY  2015 PAPER 2  

SECTION   A 

In an experiment, the rate of uptake of glucose by the blood using simple and facilitated diffusion 

at a varying extracellular concentration of glucose, was measured. The results are shown in the 

figure. Study the information and answer the questions that follow diagram 
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a) Describe the rate of glucose up take with increasing extracellular concentration when 

diffusion is facilitated 

 

- Initially, the rate of glucose uptake is low at low extracellular glucose concentrations  

- The rate of glucose uptake then increased rapidly from 0-200 µmol/ml/hr when 

extracellular glucose concentration increased from 0-1mM. 

- The rate of glucose uptake then increased gradually at a decelerating rate from 200 -

460µml/ml/hr when extracellular glucose concentration increased from 1-11mM. 

- The rate of glucose uptake then remained more or less constant when extracellular 

glucose concentration increased from 11-15mM. 

 

b) Compare the rate of glucose uptake when diffusion is facilitated and when it is not 

Similarities 

In both, the rate of glucose uptake is low extracellular glucose concentration 

In both, the rate of glucose uptake increases with the extracellular glucose concentration. 

In both, the rate of glucose uptake increases gradually the extracellular glucose concentration 

increases from 1to 11mm 

In both, the rate of glucose never reaches the maximum rate 

Differences: 

Rate of glucose uptake in facilitated 

diffusion. 

Rate of glucose uptake in simple 

diffusion. 

Is higher at all extracellular glucose 

concentrations. 

Is lower at all extracellular glucose 

concentrations. 



Increases rapidly when extracellular 

glucose concentration increases from 0 

to 1mM. 

Increases gradually when extracellular 

glucose concentration increases from 0 

to 1mM. 

Increase non-linearly. Increase linearly. 

Remains almost constant for or 

extracellular glucose concentration 

beyond 11mM. 

Continues to increase gradually and 

linearly for or extracellular glucose 

concentration beyond 11mM. 

 

c) Explain the effect of increasing extracellular concentration of glucose on the uptake of 

glucose when diffusion is facilitated 

 

Initially, an increase in extracellular glucose concentration caused rapid increase in glucose 

uptake due to increased utilization f carrier proteins in glucose transportation across the 

plasma membranes. Later the rate of increase in glucose uptake as the concentration of 

extracellular glucose decrease because the carrier/channel proteins become saturated. 

d) Suggest what would happen to the rate of glucose if a respiratory poison was introduced 

into the cell membrane. Give an explanation for your answer 

 

The rate of glucose uptake would initially be unaffected, but it would later gradually 

reduce. 

Glucose uptake in this experiment is by diffusion (simple and facilitated). Diffusion is a 

passive process, requiring to no metabolic energy, hence the respiratory poison, which 

interferes with ATP production, would initially have no effect on the rate of glucoses 

uptake. 

However, diffusion is dependent on concentration gradient. Since glucose is not being 

metabolized in the cell, due to respiration being inhibited by the poison, the glucose would 

soon accumulate inside the cell. 



This would profoundly reduce the steepness of the glucose concentration gradient, thus 

reducing the rate of glucose uptake. 

Glucose uptake can also occur by active transport; which process requires metabolic 

energy. Introducing a respiration poison would reduce ATP production and hence the rate 

of active transportation of glucose uptake. 

 

e) Explain why 

i. Facilitated diffusion occurs 

 

A concentration gradient exist that would allow ions and large polar molecules such as glucose, 

amino acids, fatty acids and glycerol to move into the cell by simple diffusion. 

However, these ions and polar molecules are repelled by the hydrophobic regions of the cell 

membrane. 

Simple diffusion for such solutes is thus too slow to meet the requirements of the cell. 

Therefore, another quicker process, facilitated diffusion, must be employed to transport such 

solute in and molecules across the cell membrane. 

 

ii. The cell membrane is able to carry out facilitated diffusion 

 

The cell membrane has special integral proteins (carrier and channel proteins) that facilitate the 

movement of ions and polar molecules across the hydrophobic parts of the membrane. 

The carrier protein can change shape they bind with ions or polar solutes and, in so doing, 

transport these substance across the membrane  

SECTION B 

2 (a) What problems of support and locomotion terrestrial animals face? 

- Terrestrial animals face a problem of supporting the weight of their bodies against the force 

of gravity 



- Resistance by ground surface due to friction 

- Resistance by wind 

- The low density of air makes it provide little support to the animal’s body and no anchor 

for the propulsive devices. 

- Pressure from surrounding air 

(b)  (i) How is support achieved in woody plants? 

- In young woody plants, support is provided by the turgidity of the cells and the 

cellulose cell walls. 

- Use of sclerenchyma tissue and xylem tissue in which the cell walls are 

strengthened by deposition of lignin. 

- The secondary thickening in the xylem cells deposit more wood to xylem or tissue 

to provide greater support in stems and roots. 

(ii) Describe the change that take place in a cell eventually develops into a xylem vessel 

element. 

- The cell destined to become xylem vessels undergo cell elongation by osmotic 

uptake of water and irreversible expansion of the cell wall. 

- The cellulose side walls become impregnated with lignin, making them 

impermeable to water solutes.  

- The protoplasmic contents of the cell die, leaving a hollow tube. 

- The horizontal end walls break down partially or completely so that the cells is in 

open communication with the neighboring cell  

- It lignified walls become perforated with numerous pits in places where lignin is 

not deposited 

- These pits are bordered by a lignified rim, making them bordered pits 

- As the cell develop, lignified ribs of different types are laid down on the immediate 

inside of the walls. This leads to spiral and annular thickening. The cell haw now 

developed into a xylem vessel element. 

 

 



3 (a ) Describe biological function of amino acids. 

- Amino acids are used to build up proteins, which have functional roles such as enzymes 

and hormones, and structure roles such as keratin and collagen. 

- The amino and carboxylic group of amino acids act as buffers, resisting changes in pH 

in the body fluids. 

- Amino acids can be used substrate in cell respiration to provide energy in cases of 

starvation. 

- They are also used to synthesize neurotransmitters. For example, tyrosine is used to 

synthesize adrenaline and norepinephrine. 

- Amino acids are regulators of gene expression. They do so by modulating the 

translation of mRNA 

 

(b ) Describe how amino acids form a polypeptide. 

- The order and nature of amino acids used in the assembly of polypeptide chain is dictated 

by the sequence of bases in the mRNA molecule, in a process called translation, it occurs 

in ribosomes. 

- First, the mRNA attaches to the ribosome. 

- The amino acids are then activated and attached to their specific tRNA molecules in a 

reaction catalyzed by the enzymes aminoacyl –RNA synthetase. 

- The first mRNA codon then binds the tRNA molecule having the complementary 

anticodon and carrying the first amino acid (usually methionine) 

- The second mRNA codon then also binds the second tRNA molecules bearing the 

complementary anticodon and carrying a specific amino acid. 

- The ribosome holds the mRNA, tRNA and associated enzymes controlling the process until 

a peptide bond forms between adjacent amino acids. 

- Once the new amino acid has added to the growing polypeptide chain, the ribosome moves 

one codon along the mRNA. 

 



- The tRNA previously attached to the polypeptide chain leaves the ribosome and returns to 

the RNA pool in the cytoplasm. Another tRNA molecule binds to the new codon. 

- This process continues until the ribosome comes to a terminating codon (no sense codon), 

signaling ‘stop’ 

- At this point, the polypeptide chain detaches from the ribosome and is released into the 

cytoplasm. 

- The necessary energy for the synthesis of the polypeptide chain comes from ATP. 

 

Note: translation is the mechanism by which the sequence of bases in a mRNA molecule is 

converted into a sequence of amino acids in a polypeptide chain. It is the second steps in protein 

synthesis  

 

The first stage is transcription where the base sequence of a section of DNA representing a gene 

converted into the complementary base sequence of mRNA. This occurs in the nucleus and is 

influenced by the enzymes RNA polymerase. 

 

The   last step of protein synthesis involves modification in the protein structure. This may occur 

in the Golgi apparatus in the cytoplasm. 

 

(c ) How do inhibitors  change the rate of enzyme controlled reaction? 

Inhibitors reduces the rate of enzyme controlled reactions. 

They do so two mechanisms competitive inhibition and non-competitive inhibition 

 

Competitive inhibition 

 Inhibitors are structurally similar  and compete with the substrate for the active site on the 

enzyme. 

 This result in fewer enzyme-substrate complex formation and therefore the rate of reaction 

reduces. 

 This type of inhibition is reversible. 

 



Non- competitive inhibitions. 

 Substance (inhibitors) bearing no structural resemblance to the substrate bind with the 

enzymes or it cannot be released from it. 

 This types of inhibitions can be reversible or irreversible. 

 

Note: in competitive inhibition, an increase in substrate concentration increases the rate of the 

reaction. This is because the chances of the substrate molecules binding to the active site are 

then higher. 

However, in non-competitive inhibition, increasing the substrate concentration has no effect 

on the rate of reaction since the inhibitors does not bind to the active site. The degree of 

inhibition only depends on the concentration of the inhibitor. 

 

4. (a) Differentiate between aerobic and anaerobic respiration. 

Aerobic respiration  Anaerobic respiration  

- Utilizes oxygen 

- Involves complete oxidation of glucose 

- Occurs in both the cytoplasm and 

mitochondria. 

- Produces more ATP molecules. 

- Products are carbon dioxide and water in 

both animals and plants. 

- Does not utilize oxygen 

- Involves partial oxidation of glucose 

- Occurs only in the cytoplasm. 

  

- Produces less ATP molecules. 

- Products are lactic acid  in an animals, 

and ethanol and carbon dioxide 

 

(b) Describe what happens to the end product of glycolysis in absence of oxygen 

In plant and yeast, pyruvate, the end product of glycolysis is first decarboxylated to 

ethanal (acetaldehyde). This reaction is catalyzed by the enzyme pyruvate 

decarboxylase; thus: 

  



 

 

pyruvate                                                   ethanal + CO2 

 

The ethanal is then reduced using the hydrogen from reduced NAD, which was formed during 

glycolysis, to ethanol. This reaction is catalyzed by the enzyme alcohol dehydrogenase: 

ethanal + NADH + H+                                                                     ethanol + NAD+ 

hence the overall reaction is: 

pyruvate  ethanol + CO2 

In animals, pyruvate is reduced using the hydrogen from reduced NAD, in the presence of enzyme 

lactate dehydrogenase to lactate: 

Pyruvate + NADH + H+                                                      lactate + NAD+ 

 

(c) Why is it important to produce ATP during cellular respiration? 

- ATP  temporarily stores energy from respiration 

- ATP energy is used in processes such as protein synthesis, active transport, muscle   

contraction and nerve impulse conduction. 

- ATP is a convenient source of energy to cells since it can release energy quickly. Only 

one chemical reaction, hydrolysis is required. 

 

5(a) Explain the biological signification of the following forms of behavior 

(i) Territorial behavior  

- Territorial behavior ensures that each mating pair of organisms and their offspring are 

adequately spaced to receive a share of the available resources such as food and breeding 

space. 

Pyruvate decarboxylase 

alcohol dehydrogenase 

lactate dehydrogenase 



- It ensures that available resources are protected and distributed evenly among the 

population. This is because the size of the territory formed depends on the amount of 

resource available. 

- It reduces actual fighting between organisms, which would be detrimental to the species, 

and replaces it with mere threats. 

- It promotes natural selection as it ensures that only the ‘fittest’ organisms find a territory, 

breed and thus pass on their genes to the next generation  

- Territorial behaviour also regulates population size as weaker organisms are out completed 

and fail to mate. 

- It also minimizes the spread of diseases and parasites, since organisms not belonging to a 

given territory are prevented from entering it. 

 

(ii) Courtship 

- Courtship stimulates organisms to sexual activity, thus increasing the chances of 

reproduction. This ensures the continuity of the species. 

- It tightens the pair bond between the mating pair, which result in the subsequent rearing of 

the offspring by both sexes. 

- It synchronizes gonad development so that gametes mature at the same time. This ensure 

that fertilization occurs when mating takes place. 

- It also synchronizes time to produce offspring in right seasons. This ensures that offspring 

are produced when resources are available or condition are favorable to support them. 

- Courtship reduces inter-species mating. This is because it involves use of species specific 

set, of activates to attract members of the opposite sex. Hence membrane of different 

species fails to attract each other.  

  



(b) Distinguish between learned and instinctive behavior. 

 

Learned behaviour  Instinctive behaviour  

Learned/acquired Inborn 

Easily adaptable Fixed/not adaptable 

Temporary  permanent 

Absent at birth Present within individual at birth 

 

6. (a) What is meant by a food chains? 

A food chain is a series of organisms in an ecosystem through which organic molecules initially 

produced by green plants, or photosynthetic organisms, are transferred. 

 

(b) Explain how energy flows through an ecosystem  

- Solar energy is absorbed by autotrophs (producers) such as green plants and incorporated into 

energy-containing organic molecules in the process of photosynthesis. 

 

- This energy incorporated in the organic molecules is called gross primary production (GPP). 

Some of this energy is lost as heat in respiration of the producers so that a net amount of energy, 

called primary production (NPP), becomes available to the primary consumers. 

- This energy is then transferred, in the form of organic molecules, to primary consumers, then 

to secondary consumers and then to tertiary consumers through feeding in their various food 

chains and food webs in the ecosystem. 

- At each trophic level, some energy is lost as heat in respiration, through death and decay and 

through egesta and excreta. 

- The energy therefore flows in reducing quantities from producers though death to tertiary 

consumer 



- However, the energy lost from organisms through death and decay and through waste materials 

(egesta and excreta) is not lost from the ecosystem. This energy is transferred to decomposers 

and detritivores when they feed on dead or decaying organic matter or on the waste materials. 

- The energy then flows in the decomposer and detritus food chains, some of which is recycled 

to some tertiary consumers which feed on the composers / detritus feeders. 

- The rest of this energy is completely lost from the ecosystem as heat in respiration of the 

decomposers and detritivores. 

 

(c ) How does temperature influence the distribution of organisms. 

 

- Different animal species require different optimum temperatures for their reproductive stages 

(breeding). Thus temperature imposes a restriction on the distribution of species, animals 

tending to live in thermal environment which favor their reproduction. 

- Desert animals such as the camel are distributed in the hot desert because they have an 

adaptation, such as having tissue tolerant to high temperature, which allow them to thrive in 

such high temperature region. On the other hand, animals which are less tolerant to high 

temperatures inhabit cooler geographical regions. 

 

- Endotherms, namely mammals and birds, which can physiologically maintain their body 

temperature, are distributed in nearly all thermal environment where life is found, Ectotherms 

such a reptiles and amphibians, on the other hand, have distribution ranges limited to warmer 

environment, where they can be able to use behaviours to maintain their body temperature. 

 

- Temperature also influences the geographical distribution of animals through its effect on 

plants as primary producers in the food chains. The ecological range of most animals’ species, 

except insects, birds and mammals which are able to migrate is determined by the local 

availability of food. 

 



- Temperate plants are distributed in cool regions whose temperature do not usually exceed 250 

C while plants such as xerophytes that can withstand higher temperatures are more abundant 

in the tropics or deserts where temperature are usually above 250C 

 

- C4 plants a wide distribution range in hot climatic region because they are more efficient at 

fixing carbon dioxide at high temperature. On the other hand, C3 plant, which fix carbon 

dioxide efficiently at lower temperature, are more abundant in cooler climatic regions. 

 

- Some aquatic animals can withstand very high temperature and can thrive in hot springs while 

those that can withistand very low temperature thrive in snow. 

 

- The biggest percentage thrives in moderate temperature which can support their metabolic 

activities. 

 

 

 


