Q 2015 7 (c) 
(i)
In relation to an investigation you carried out into heat denaturation of an enzyme, answer the following:
1. Name the enzyme you used
2. Name the enzyme’s substrate
3. Name the product(s) formed
(ii) How did you denature the enzyme?  
(iii) How did you know that the enzyme had been denatured?  
(iv) Why are buffers needed when carrying out experiments with enzymes in   school?
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	1. Enzyme
	Catalase
	Pepsin or Protease
	Amylase

	2. Substrate
	Hydrogen peroxide
	Proteins
	Starch

	3. Prdts
	Oxygen and water
	Amino Acids
	Maltose


(ii) Boil or heat to high temperature (≥ 60 oC)

(iii) negative result for named test for product or positive result for named test for substrate [must match enzyme or product in c (i) above]
(iv) To maintain (a constant) pH  or to vary pH
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(a)
Study the graphs of enzyme activity below and answer the questions that follow.

[image: image1]

[image: image2]
[image: image3.png]


Graph A

(i) In the case of each graph state the relationship between the rate of reaction (y-axis) and another factor (x-axis).
(ii) In the case of graph B, what factor could be responsible for the changes in activity of the enzyme?
(9)
(b) (i)
Give a detailed account of how enzymes work, referring in your answer to their specificity.
(ii) Name two processes that occur in plant or animal cells that require the use of enzymes.
(iii) Some biological washing powders contain enzymes similar to the ones found in our digestive system.  Many of these enzymes are extracted from bacteria.
1. Suggest why such enzymes are included in washing powder.
2. Why is 40 °C the recommended temperature for these washing powders?

3. Suggest what would happen to these enzymes in an 80 °C wash.
(27)
(c) In the course of your practical studies you immobilised an enzyme and then investigated its activity. You also prepared alcohol using yeast.
(i) Draw a labelled diagram of the apparatus you used to prepare alcohol.
(ii) Give two advantages of using immobilised yeast cells in the production of alcohol.
(iii) How did you test for the presence of alcohol?
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	(a)
	(i)
	Graph A:
	

	
	
	(Rate of reaction) decreases as x-axis (or other) factor increases
	3

	
	
	Graph B:
	

	
	
	(Rate of reaction) increases and (then) decreases as x-axis (or other)
	

	
	
	factor increases
	3

	
	(ii)
	pH or temperature
	3

	(b)
	(i)
	(Enzymes have) active site(s) / induced fit (or explained) /
	

	
	
	complementary shape to substrate / particular to small number of
	

	
	
	substrates / enzyme-substrate complex / products formed
	

	
	
	or products released / enzyme unchanged (or can be reused)
	4(3)

	
	(ii)
	Any two named cellular processes
	2(3)

	
	(iii)
	1.
	To break down food-based (or other biological) stains
	3

	
	
	2.
	Optimum (temperature) or explained
	3

	
	
	3.
	Denaturation or explained
	3

	(c)
	(i)
	Diagram:   flask + contents + indication of air exclusion
	3

	
	
	Labels:
glucose (solution) / yeast / fermentation (or air) lock
	

	
	
	
	or oil layer or anaerobic conditions
	3(1)

	
	(ii)
	Can be reused / are easy to extract from the solution / pure product
	2(3)

	
	(iii)
	Iodoform test / sodium hypochlorite / potassium iodide /
	

	
	
	heat or warm  / yellow (crystals)
	

	
	
	OR
	
	

	
	
	Dichromate test / potassium dichromate or sodium dichromate /
	

	
	
	acidified / warm / from orange to green
	4(3)
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7. (a)
(i)

 What term is used for the substance(s) that result(s) from the action of an enzyme on its substrate 
(ii)
In relation to an enzyme, explain the term optimum activity.

(b) Answer the following in relation to an activity that you carried out to investigate the effect of heat denaturation on the activity of an enzyme.
(i) Name the enzyme and the substrate that you used.
(ii) Describe how you carried out the investigation.
In your description outline how you measured the activity of the enzyme.

(iii) Using suitably labelled axes, draw a graph of the results that you obtained.
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	8.
(a)
(i)
Product(s)
(ii)
Working at maximum rate
	3
3

	(b) (i)
Named enzyme
Matching substrate
(ii) Temperature ≥ 60oC for ≥ 5 min or boil / water bath or described / untreated enzyme / as control / no activity in denatured enzyme / (matching method of) observe activity / control result /
named factor (kept constant) / how kept constant
(iii) Any attempt
	3
3
5(3)
3
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1. (a)
Answer the following in relation to enzymes.
(i) What is their chemical nature?  
(ii) Comment upon their molecular shape.  
(b) Answer the following in relation to an investigation that you carried out into the effect of temperature on the rate of enzyme action.
(i) Name the enzyme that you used.
(ii) Name the substrate of this enzyme.
(iii) Why was it necessary to keep the pH constant in the course of the investigation?
(iv) How did you keep the pH constant?
(v) How did you vary the temperature in the course of the investigation?
(vi) How did you know that the enzyme was working?
(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 enzyme action varied with temperature.
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	9.
(a)
(i)
Protein
	3

	(ii)
Folded
	3

	(b)
(i)
Name of enzyme
	3

	(ii)
Matching substrate
	3

	(iii)
To eliminate it as a possible influence on rate or only one variable
	3

	(iv)
Buffer
	3

	(v)
Water baths or water bath at different temperatures
	3

	(vi)
Description of visible result matching enzyme (or substrate)
	3

	(vii)
1.
y-axis = Rate and x-axis = Temperature

2.
	3
3


Q 2011 14 b
(a) (i)
What is meant by the term metabolism?
(ii) “Enzymes are essential for metabolism”. Explain why this statement is true.

(iii) In each of the following cases state whether the process is anabolic or catabolic.
1. Protein synthesis.
2. Conversion of ADP to ATP.
3. Reactions in which product molecules are larger than substrate molecules.
(iv) State one way by which an enzyme may be denatured.
(v) Give two features of a denatured enzyme.
(vi) Apart from carbon, hydrogen and oxygen, there is one other element always present in the building blocks of enzymes. Name that element.
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	14.
	(b)
	(i)
	(All) the chemical reactions in living cells
	3

	
	
	(ii)
	(Enzymes) are catalysts
	3

	
	
	
	(Enzymes) control rate of (metabolic) reactions
	3

	
	
	(iii)
	1. *Anabolic

2. *Anabolic

3. *Anabolic
	3(3)

	
	
	(iv)
	High temperature or high (or low) pH or agitation (or described) or high salinity or alcohol
	3

	
	
	(v)
	Changed structure
	3

	
	
	
	Loss of function
	3

	
	
	(vi)
	Nitrogen
	3


Q 2010 14 b

(a) (i)
What is an enzyme?
(ii) What is meant by the specificity of an enzyme?
(iii) Explain how the Active Site Theory may be used to explain the specificity of enzymes.
(iv) Bioprocessing often involves the use of immobilised enzymes in a bioreactor.
1. What does the term immobilisation refer to when used about enzymes?
2. Explain the term bioreactor.
(v) Give one example of the use of  immobilised enzymes in bioreactors. In your answer name the enzyme, the substrate and the product.
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	(b)
	(i)
	Biological (or protein) catalyst (or explained)
	3

	
	(ii)
	(Enzyme) acts on only a particular substrate
	3

	
	(iii)
	Substrate / matching enzyme’s active site / active site changes shape / (formation of) enzyme-substrate complex / product(s) formed

Any three
	3(3)

	
	(iv)
	1. Immobilisation
 attached to an inert substance (or example of


inert substance) or fixed to each other

2. Bioreactor vessel in which products are made by cells (or

organisms)


	3
3

	
	(v)
	Enzyme

Substrate (must match enzyme)

Product (must match enzyme or substrate)
	3
3
3


Q 
2009 9

8. 
(i)
To which group of biomolecules do enzymes belong?   
(ii)
Name a factor that influences the activity of an enzyme.

(b) In the course of your practical investigations you prepared an enzyme immobilisation. Answer the following questions in relation to that investigation.
(i) Describe how you carried out the immobilisation.
(ii) In the space provided draw a labelled diagram of the apparatus that you used to investigate
the activity of the immobilised enzyme.
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	9.
	(a)
	(i)

(ii)
	Proteins

Temperature or pH
	3

3

	
	
	
	
	

	
	(b)
	(i)
	Named enzyme [accept yeast] / mix (or stir) / with alginate / add to CaCl2  soln. / how added / (allow to) harden
	3(3)

	
	
	(ii)
	Diagram:
	2,0

	
	
	
	Labels: named substrate / enzyme [accept yeast] or beads / named product / any one apparatus label
	2(2)

	
	
	(iii)
	Add substrate (to immobilised enzyme) / test for named product / how tested / test at set intervals or control described
	3(3)
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                        (i)
What is meant by an enzyme’s optimum pH? 
                         (ii)
What is a denatured enzyme?
(b) In the course of your studies you investigated the effect of denaturation by heat application on the activity of an enzyme.
(i) Name the enzyme that you used

(ii)
What substrate did you use? 
(iii) Describe how you carried out the investigation. In your answer you must refer to the way that you measured the enzyme’s activity

(iv) State the results that you obtained.
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	9.
	(a)
	(i)
	(pH at which enzyme) works best
	3

	
	
	(ii)
	Loss of (enzyme) function (or activity)
	3

	
	
	
	
	

	
	(b)
	(i)
	name of enzyme
	3

	
	
	(ii)
	name of substrate (must match if enzyme named)
	3

	
	
	(iii)
	how activity measured (must match enzyme or match substrate)
	3

	
	
	
	other procedures:
	

	
	
	
	how heated / how long / addition (of or to substrate)  / control
	

	
	
	
	described / suitable condition or example (for both experiment and
	3(3)

	
	
	
	control)
	

	
	
	(iv)
	Result of experiment and result of control
	6, 0
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	7.
(a)
	(i)
	What is meant by an enzyme? …

	
	
	…

	
	(ii)
	Give an example of a protein that has a structural role. …....


(b) Answer the following questions in relation to an investigation that you carried out to determine the effect of temperature on enzyme action.
(i) Name the enzyme that you used. 
(ii) Name the substrate of the enzyme. 
(iii) State one factor that you kept constant during the investigation 
(iv) How did you keep this factor constant?
(v) How did you vary the temperature?  
(vi) How did you measure the rate of activity of the enzyme? 
(vii) What was the result of your investigation?
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	(a)
	(i)
	biological or organic or metabolic or protein catalyst or explained
	3

	
	(ii)
	keratin or myosin or other correct
	3

	(b)
	(i)
	name of enzyme
	3

	
	(ii)
	name of matching substrate
	3

	
	(iii)
	pH or substrate concentration or enzyme concentration [allow amount]
	3

	
	(iv)

(v)

(vi)

(vii)
	buffer or same volume or same amount

water baths or described or water bath at different temperatures or

described

time / change e.g. colour, foam, etc

or data logger / sensor named

activity varies with temperature or reference to activity at a particular temperature
	3

3

2(3)

3
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1. The graph shows how the rate of reaction of a carbohydrate-digesting enzyme in the human alimentary canal varies with pH.
(a) Name a carbohydrate-digesting enzyme in the human alimentary canal 
(b) Where in the alimentary canal does this enzyme act?
(c) 
State the enzyme’s product (s) 
(d) What is the pH at A?


(e) A is said to be the enzyme’s
………………………….pH

(f) Suggest a temperature at which human enzymes work best
(g) What term best describes the shape of an enzyme?.

MS2006 3
	3.
6(3) + 2
	

	(a)
	amylase [accept any correct enzyme]

	(b)
	mouth / small intestine or named part

	(c)
	matching carbohydrate product

	(d)
	pH 7 - 9

	(e)
	optimum

	(f)
	35 0C - 40 oC

	(g)
	folded or described
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(a)
Immobilised enzymes are sometimes used in bioreactors.
(i)
What is a bioreactor?


(ii)
State one advantage of using an immobilised enzyme in a bioreactor.

(b) Answer the following questions in relation to an experiment that you carried out to immobilise an enzyme and use that immobilised enzyme.
(i) Name the enzyme that you used 
(ii) Draw a labelled diagram of the apparatus that you used to immobilise the enzyme.
(iii) Describe how you used this apparatus to immobilise the enzyme. In your answer name the solutions that you used and explain their purpose.
(iv) Describe briefly how you used the immobilised enzyme
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	7.
(a)
	(i)
	A vessel / container / named industrial example e.g. vat
	3

	
	(ii)
	(Enzyme) - can be recovered
	3

	(b)
	(i)
	Name of enzyme / yeast
	3

	
	(ii)

(iii)
	Diagram of apparatus (2 pieces) + one label Use of apparatus e.g. beaker/ stirrer/ syringe

Names of solutions e.g sodium alginate/ calcium chloride Purpose e.g. to trap enzyme/ form beads

Sodium alginate / calcium chloride are compulsory points any four – at least one from each
	3
4(3)

	
	(iv)
	Named substrate or named product / comment on procedure
	2(3)
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