Write your answers in the spaces provided. 

Answer five of the following:
(a) Name the trace element which is an essential component of haemoglobin
Name a disorder associated with a deficiency of  a named water soluable vitamin in the  human diet.
(C) Give one role of fat in the human diet.
What is the ratio of hydrogen atoms to oxygen atoms in a carbohydrate?
(e) Give an example of a protein that has a structural role.
(f) Where in a cell would you expect to find phospholipids?
2. A food chain from a terrestrial ecosystem is:
Oak Tree » Caterpillar » Blackbird » Hawk
(a) In the space below, draw and label a pyramid of numbers for the food chain.
(b) What term is used to describe the shape of this pyramid?_
(c) Explain why ecologists use pyramids of numbers.
(d) Give one limitation which applies to the use of a pyramid of numbers.
(e) Identify the secondary consumer in the pyramid of numbers you have drawn.
(f) If a disease reduced th e population of the secondary conoumer referred to in (e), w hat would be the likely effect on the populations of primary and tertiary consumers?

3. (a) Name the nucleotide base found in messenger RNA (mRNA) but not in DNA.
(b) In addition to a base, name the two other components of a nucleotide.
(c) A female mouse has a diploid number of 40. Name a cell in the mouse which would have a haf number of 20.
(d) What cellular process would result in the number reduction referred to in (c)?
(e) The following five letters A C G C A represent a piece of mRNA produced from the transcription of a certain piece of DNA. List the five corresponding letters in the transcribed DNA.
(f) Apart from the base referred to in (a), give two other differences between DNA and mRNA.

4. The diagram shows a plant cell.
 (a) Name the structure where enzymes are manufactured in the cell.

(b) Name the structure in which the reactions of photosynthesis occur.
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© Give one reason for the occurrence of gaps in Y.
(d) What is Z made of?_____
(e) (i) i Name X._
(ii) State a function of X._
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(f) Name a structure present in this cell which would be absent from an animal cell

5. The diagram shows part of a root in soil.
(a) Identify X._____
(b) In which region (zone) of the root is X found?

© The table shows the concentration of potassium and magnesium ions in the cytoplasm of root cells and in soil water. There is a movement of potassium and magnesium ions from the soil water into the cytoplasm of the root cells.
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Name the process by which the root cells take up potassium ions from the soil water through X.
(d) Give a reason for your answer to part (c).
(e) Name the process by which the root cells take up magnesium ions through X.
(f) Give a reason for your answer to part (e).

6. The diagram shows a nerve pathway that is activated when a person touches a very hot object.
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(a) Name parts X, Y and Z in the diagram.

(b)  What is the general name given to the type of nerve pathway shown in the diagram/
(c) Indicate using arrows on the diagram the direction in which the nerve impuse travels

(d) Give one structural difference between X and Z.
(e) How many synapses can be seen in the diagram
(f)  Give the general name for a chemical which is released at a synapse
Section B Answer any two questions.
Write your answers in the spaees provided.
Part (a) carries 6 marks and part (b) carries 24 marks in each question in this section.
7. (a) Give two limitations of the scientific method.
(b) Answer the following by reference to some of the investigations that you carried out in the course of your studies.
(i) In conducting a habitat study, for what purpose did you use a biological key?
(ii) Which of the four chambers of the heart did you observe as having the thickest muscle wall in your dissection of a heart?
(iii) Why did you cut sections as thinly as possible when you prepared a transverse section of a dicotyledenous stem for viewing under a light microscope?
(iv) What chemical (reagent) did you use to test for the presence of a reducing sugar in a food sample?
(v) Why did you add enzymes to the mixture of plant tissue when isolating DNA? 

(vi) In which of your investigations did you use starch or skimmed milk agar plates?
(vii) What control did you use when investigating the effect of heat denaturation on enzyme activity?
(viii) Using the capture-recapture method, 40 woodlice were captured, marked and released.
(viii) When a second sample of 40 woodlice was captured in the same habitat, only 5 were found to be marked. Calculate the population of woodlice in the habitat.

8. (a) (i) Enzymes can be immobilised for use in industry.
Explain the term immobilisation when used in relation to enzymes.
( ii) State one advantage of using immobilised enzymes.
(b) Answer the following in relation to the preparation of an immobilised enzyme and the examination of its application.
(i) Why did the glassware need to be thoroughly washed before beginning the procedure?
(ii) What is the purpose of the sodium alginate?
(iii) What is the purpose of the calcium chloride?
(iv) Why are the beads washed in water before being used?
(v) In the space below, draw a labelled diagram of the apparatus that you used to investigate the activity of the immobilised enzyme.
(vi) Briefly describe how you used the apparatus referred to in (b) (v).
(i) What is an autotroph?
(ii) Suggest two possible sources of carbon dioxide for a plant in nature.
Answer the following questions in relation to an activity that you carried out to investigate the effect of light intensity or carbon dioxide concentration on the rate of photosynthesis.
(i) Name the plant that you used.___
(ii) Why is a water plant rather than a land plant used in this investigation?
(iii) Apart from the factors named above, name one factor you kept constant during this investigation.
(iv) How did you keep the factor referred to in (b) (ii) constant throughout the investigation?
(v) Explain how you varied light intensity or carbon dioxide concentration.
(vi) What precaution did you take after each change of light intensity or carbon dioxide concentration before measuring the rate of photosynthesis?
(vii) Use the axes below to summarise the results of your investigation. 
 Do this by:
1. labelling the axes,
2. drawing a graph to show how the rate of photosynthesis varied over a large change in  light intensity or carbon dioxide.
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10. Write your aanswers in the answer book.
(i) Define pollination.
(ii) Distinguish between self-pollination and cross-pollination.
The diagram shows the structure of a wind-pollinated flower.
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(i) Name the structures labelled X, Y and Z.
(ii) Give one way in which each of the structures X and Y is adapted to carry out its function.
(iii) 1. Which of the labelled parts produces pollen grains? 2. What does a pollen grain produce?
(iv) 1. Which of the labelled parts produces the embryo sac? 2. What does the embryo sac produce?
(v) Other than by reference to X and Y mention one other structural feature of wind-pollinated flowers.
(vi) Explain the link between pollen and hay fever.
(c )  (i)  Describe the development of a pollen grain from microspore motter.'vJJf-. Describe the development of an embryo sac from a megaspore mother cell
(ii) Describe the development of an embryo sac from a megaspore mother cell.

11. (a) (i) Explain the term evolution.
(ii) Name either of the scientists associated with the Theory of Natural Selection.
(b) (i) What do scientists mean by the term species?
(ii) 1. Explain the term variation in relation to a species.
 2. List two types of variation and give an example of a variation in humans.
(iii) 1. Explain what a mutation is.
2. Name two different types of mutations and give an example of each.
(27)
(c) In tomato plants, the allele for purple stems (P) is dominant to the allele for green stems (p) and the allele for red fruit (R) is dominant to the allele for yellow fruit (r). A tomato plant, Y, with purple stems and red fruit was crossed with another tomato plant, Z, which has green stems and yellow fruit to test whether plant Y is heterozygous or homozygous.
(i) Distinguish between heterozygous and homozygous by writing a sentence about each.
(ii) All 123 offspring of the above cross had purple stems and red fruit.
1 Show the cross between plants Y and Z which produced these results.
12. (a) (i) Explain the terms pollution and conservation in relation to ecology.
(ii) Give an account of the effects of one pollutant of domestic or agricultural or industrial origin.
(9)
(b) Read the following extract from a report and answer the questions below.
Water hyacinth (Eichhornia crassipes) is a free-floating aquatic plant native to South America that has infested freshwater ecosystems in the south eastern United States. The plant is a real menace, affecting water traffic, water quality, infrastructure for pumping and hydroelectric operations, water use and biodiversity. Other problems include fish kills due to low oxygen levels and increases in populations of vectors of human and animal diseases.
Megamelus scutellaris is a small plant hopper native to South America whose nymphs and adults feed on the sap of water hyacinth. The insects' population increases rapidly which will enable it to quickly impact the water hyacinth population. Researchers have now released this insect at a water treatment plant in Florida as a form of biological control for the invasive weed, water hyacinth.
(Adapted from the Irish Times, Science Today. May 8, 2010.]
(i) State the trophic levels to which the water hyacinth and the plant hopper belong.
(ii) Suggest one possible advantage and one possible disadvantage of using the plant hopper to biologically control the water hyacinth.
(iii) The article suggests that a lack of oxygen in the water is one of the problems caused by the spread of the water hyacinth. Suggest why this might be so, considering that plants produce oxygen as they carry out photosynthesis.
(iv) The failure of native plants to compete successfully with the water hyacinth has led to human intervention to try and solve the problem. What is meant by competition?
(v) List two factors, other than competition, which can control populations in the wild.
(vi) Outline an adaptive feature of a named organism you may have encountered during your habitat study which helps it to survive competition.
(c) (i) Give an account of how you carried out a quantitative study of a named.plant spe in an ecosystem that you have studied.
(ii) Describe how you presented the results of your survey.
(iii) Suggest two possible sources of error in your survey.
13. (a) (i) Write a balanced equation to summarise aerobic respiration.
(ii) What is the role of respiration in living organisms?
(b (i) Give two differences between aerobic and anaerobic respiration.
(ii) Aerobic respiration occurs in two stages.
1. Name the two main stages of aerobic respiration.
2. State the precise location in the cell where each of the stages occurs.
(iii) Where in the process is acetyl coenzyme A (acetyl CoA) produced?
(iv) How many carbon atoms are contained in one acetyl CoA molecule?
(v) The electron transport system operates during stage 2 of respiration. What is the func this transport system?
Ic) (i) To which kingdom does yeast belong?
(ii) Draw a labelled diagram of a yeast cell..
(iii) Yeast may be described as a eukaryotic cell. What is meant by eukaryotic?
(iv) Briefly describe how yeast reproduces.
(v) Yeast is often used in bioreactors to carry out industrial fermentation.
Explain the underlined word.
14. Answer any two of (a), (b), (c).
(a) (i) Outline the importance of water to living organisms.
(ii) Homeostasis is derived from the Greek, homeo or "same", and stasis or "stable" and means remaining stable or remaining the same.. Suggest two reasons why homeostasis is important in the human body.
/iii) The kidneys are part of a feedback system involved in homeostasis in the body.
This feedback system is responsible for the maintenance of salt levels in the blood.
1. Name the hormone involved in this feedback system.
2. From which specific site is this hormone secreted?
3. Give the precise site of action of this hormone in the nephron.
4. Outline how an increase in this hormone affects the concentration and the volume of urine produced by the kidney.
5. Describe the effect of a high protein diet on urine produced by the kidney.
(b) Blood acts as a transport system in the body.
(i) Describe the composition of blood plasma as a transport system for nutrients.
(ii) Describe the process of absorption of nutrients into the blood from the small intestine.
(iii) Describe the pathway that transports each of the following from the small intestine to the liver:
1. Digested carbohydrates.
2. Digested fats.
(iv) Give three functions of the liver.
(v) Outline the role of fibre in the diet.
(c) Answer the following questions in relation to the transport system of flowering plants
(i) Explain how water:
1. Moves into a plant from the soil.
2. Reaches the transport tissues in the stem.
(ii) Water can rise to extreme heights in a plant against the force of gravity.
Explain in detail how this happens.
(iii) Name the two scientists who first explained the mechanism referred to in (c) (ii).

15. Answer any two of (a), (b), (c). 
(а) (i) Give two examples of the human general defence system in action.
(ii) What is meant by the term immunity?
(iii) Distinguish between active immunity and passive immunity by writing a sentence about each.
(iv) Diphtheria is a bacterial disease. Describe three different ways in which a six-month-old baby may develop immunity, either naturally or artificially, to diphtheria.
(v) Where precisely in the human body do lymphocytes originate?
(vi) Explain the term antibiotic resistance.
(b) (i) Draw a labelled diagram of the human female reproductive system.
(ii) On your diagram, indicate where each of the following occur:
1. Egg production.
2. Fertilisation.
3. Implantation.
(iii) Outline the roles of the hormones oestrogen and progesterone in the menstrual cycle.
(iv) Relating to human reproduction, outline the sequence of events which occur after the ej has been fertilised until implantation occurs.
(c) (i) Our skeletal system acts as a framework for the body.
Give two functions of the skeleton besides support.
(ii) Specialised cells in bone help to maintain the skeletal system throughout life and allow the body to grow.
Explain how this growth and development is brought about.
(iii) Name two factors on which the renewal of bone depends.
(iv) Osteoporosis and arthritis are examples of musculoskeletal disorders. For one of these disorders give:
1. A possible cause.
2. A possible method of treatment.
