A-Level Biology Summer Transition Handbook 




A-Level Expectations

The second year of your A-Level course is more demanding than the first and requires a greater degree of commitment and independent learning. To enable you to cope with the demands of the course and achieve your target grades, it is essential that you fulfil the following expectations.

· Attendance = attainment. Attend all lessons, arrive on time and bring all the necessary books. Do not book appointments during lesson hours.
· Necessary equipment of pens, paper, and your working folders should be brought to EVERY lesson.
· Take responsibility for arriving on time to lessons after break or after a free period.
· No mobile phones in use or in view in the lesson.
· Work to the best of your ability in class and focus on the lesson.
· Listen respectfully to the views of other students.
· Complete all homework and classroom work.
· Read widely in your own time, including reading the complete set texts for each component as soon as possible
· Attempt all work. If you are unsure of what to do, of course you may ask questions, but there are times when your teacher will want you to work independently without question. You must respect this.
· Take advantage of any extra lessons/revision sessions.
· Keep to deadlines.

Learner Agreement 
As a dedicated student of Biology at Uxbridge High School, I promise to meet the expectations above. I understand that not doing so, will result in school sanctions, parent meetings, and most importantly, it will have a negative impact on my attainment. 

Signed	 	______________________________________________
	
Print name		______________________________________________



Summer Tasks

There is much work to cover in Year 13 as part of your Biology A-Level. As such, it is VITAL that you begin covering this material over the summer holidays. Completion of the following tasks will ensure that you begin Year 13 in the best way possible, giving yourself the best chance of success.

1. Finish off work begun.
You began your A-Level Biology in the final weeks of the Year 12 summer term. You must now ensure you finish off the following chapters;
Chapter 11 – Photosynthesis, Chapter 12 – Respiration, Chapter 13 – Energy & Ecosystems.

This will involve reading through the chapters in the Kerboodle A-Level AQA Biology textbook, and then answering the exam questions in this handbook. Markschemes have been included. It is your responsibility to ensure you understand these chapters thoroughly.

2. Begin on work to come.
Read through the first two chapters that will be covered upon your return to Year 13 in the Autumn Term; Chapter 14 – Response to Stimuli, Chapter 17 – Inherited Change.

You are to make notes on these chapters from the Kerboodle A-Level AQA Biology textbook, and answer the summary questions.

3. Ensure your maths is on par.
There is a greater maths demand in the Biology A-Level.

In the Kerboodle A-Level AQA Biology textbook, read through pages 564-580. Ensure you understand the worked examples.







Exam Question & Markschemes

Chapter 11 – Photosynthesis
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Chapter 12 – Respiration


Q1.          The diagram shows the structure of a mitochondrion.
[image: ]
(a)     In which part of the mitochondrion does the Krebs cycle take place?
......................................................................................................................
(1)



(b)     Name two substances for which there would be net movement into the mitochondrion.
1 ...................................................................................................................
2 ...................................................................................................................
(2)



(c)     The mitochondria in muscles contain many cristae. Explain the advantage of this.
......................................................................................................................
......................................................................................................................
......................................................................................................................
......................................................................................................................
(2)
(Total 5 marks)
 


 



Q2.          The diagram gives an outline of the process of aerobic respiration.
[image: ]



(a)     Name substances X, Y and Z.
X ...................................................................................................................
Y ...................................................................................................................
Z ...................................................................................................................
(3)



(b)     Give the location of each of the following in a liver cell.
(i)      Glycolysis ............................................................................................
(ii)     The Krebs cycle ..................................................................................
(2)



(c)     (i)      Write the letter A on the diagram to show one step where ATP is used.
(ii)     Write the letter B on the diagram at two steps where ATP is produced.
(3)



(d)     Apart from respiration, give three uses of ATP in a liver cell.
1 ...................................................................................................................
2 ...................................................................................................................
3 ...................................................................................................................
(3)



(e)     Human skeletal muscle can respire both aerobically and anaerobically. Describe what happens to pyruvate in anaerobic conditions and explain why anaerobic respiration is advantageous to human skeletal muscle.
......................................................................................................................
......................................................................................................................
......................................................................................................................
......................................................................................................................
......................................................................................................................
......................................................................................................................
......................................................................................................................
......................................................................................................................
(4)
(Total 15 marks)
 


 



Q3.(a)    The table contains statements about three stages of respiration.
Complete the table with a tick if the statement in the first column is true for each stage of respiration in an animal.
 
	 
	 
	Glycolysis
	Link reaction
	Krebs cycle

	 
	Occurs in
mitochondria
	
	
	

	 
	Carbon dioxide
produced
	
	
	

	 
	NAD is reduced
	
	
	


(3)



(b)     The following reaction occurs in the Krebs cycle.
[image: ]
A scientist investigated the effect of the enzyme inhibitor malonate on this reaction. The structure of malonate is very similar to the structure of succinate. The scientist added malonate and the respiratory substrate, pyruvate, to a suspension of isolated mitochondria. She also bubbled oxygen through the suspension.
(i)      Explain why the scientist did not use glucose as the respiratory substrate for these isolated mitochondria.
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
(2)



(ii)     Explain how malonate inhibits the formation of fumarate from succinate.
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
(2)



(iii)    The scientist measured the uptake of oxygen by the mitochondria during the investigation. The uptake of oxygen decreased when malonate was added. Explain why.
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
(2)
(Total 9 marks)





Q4.(a)     The table contains statements about three biological processes.
Complete the table with a tick if the statement in the first column is true, for each process.
 
	 

	 
	Photosynthesis
	Anaerobic respiration
	Aerobic respiration

	 

	ATP produced
	 
	 
	 

	 

	Occurs in organelles
	 
	 
	 

	 

	Electron transport chain involved
	 
	 
	 



(3)



(b)     Write a simple equation to show how ATP is synthesised from ADP.
......................................................................................................................
(1)



(c)     Give two ways in which the properties of ATP make it a suitable source of energy in biological processes.
1 ...................................................................................................................
......................................................................................................................
2 ...................................................................................................................
......................................................................................................................
(2)



(d)     Humans synthesise more than their body mass of ATP each day. Explain why it is necessary for them to synthesise such a large amount of ATP.
......................................................................................................................
......................................................................................................................
......................................................................................................................
......................................................................................................................
......................................................................................................................
(2)
(Total 8 marks)






 


M1.          (a)     matrix;
1
(b)     pyruvate;
ADP;
P / inorganic phosphate;
reduced NAD;
oxygen;
2 max
(c)     larger surface area for electron carrier system / oxidative
phosphorylation; provide ATP / energy for contraction;
2
[5]





M2.          (a)     X = Carbon dioxide;
Y = Acetyl coenzyme A;
(ACCEPT Acetyl CoA)
Z = Water;
3



(b)     (i)      Cytoplasm;
1
(ii)     Mitochondrion;
(IGNORE named part)
1



(c)     On the diagram:
(i)      ‘A’ (ATP used) – between glucose and triose phosphate;
1
(ii)     ‘B’ Any two from:
(ATP produced)  –  between triose phosphate and pyruvate;
      in Krebs cycle;
      from electron carriers
      (to right of bracket & not below grey box);
max 2



(d)     Any three from:
Source of energy / of phosphate;
Active transport;
Phagocytosis / endo- / exocytosis / pinocytosis;
Bile production;
Cell division / mitosis;
Synthesis of:   glycogen;
                        protein / enzymes;
                        DNA / RNA;
                        lipid / cholesterol;
                        urea;
max 3



(e)     Any four from:
Forms lactate; [extras – C2H5OH / CO2 – CANCEL]
Use of reduced NAD / NADH;
Regenerates NAD;
[image: ]



NAD can be re-used to oxidise more respiratory substrate / correct e.g. / 
allows glycolysis to continue;
Can still release energy / form ATP 
when oxygen in short supply / when no oxygen;
max 4
[15]





M3.(a)     
 
	 
	 
	Glycolysis
	Link reaction
	Krebs cycle

	 
	Occurs in mitochondria
	
	√
	√

	 
	Carbon dioxide produced
	
	√
	√

	 
	NAD is reduced
	√
	√
	√



Mark horizontally
3



(b)     (i)      1.      Glucose is used / broken down during glycolysis / in cytoplasm;
1. Accept: glucose to pyruvate or glucose not converted to pyruvate for one mark
2.      Glucose cannot cross mitochondrial membrane(s) / pyruvate can cross mitochondrial membrane(s);
2



(ii)     1.      Is a competitive inhibitor / attaches to active site;
1 Accept: inhibitor / malonate attaches to active site to form an enzyme-substrate complex
2.      Reduces / prevents enzyme-substrate / E-S complex forming;
2 Accept: substrate / succinate cannot bind to enzyme
2 Accept mark point 2, but not mp1 in context of non-competitive inhibition
2



(iii)    1.      Krebs cycle inhibited as NAD / Coenzyme / FAD not / less reduced;
2.      Hydrogens not passed to ETC therefore oxygen not used as (much as a) final / terminal (electron) acceptor;
2
[9]





M4.(a)
	 
	 
	Photosynthesis
	Anaerobic respiration
	Aerobic respiration

	 
	ATP produced
	[image: ]
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	[image: ]

	 
	Occurs in organelles
	[image: ]
	 
	[image: ]

	 
	Electron transport chain involved
	[image: ]
	 
	[image: ]



1 mark per column
Mark ticks only. Ignore anything else if different symbols such as crosses are used as well.
If crosses are used instead of ticks allow cross as equivalent to a tick.
Reject tick with a line through
3



(b)     ADP + Pi → ATP;
Both sides correct, but allow other recognised symbols or words for phosphate ion. Reject P unless in a circle.
Accept = as equivalent to arrow
Accept reversible arrow
Ignore any reference to kJ / water
1



(c)     1.      Energy released in small / suitable amounts;
2.      Soluble;
3.      Involves a single / simple reaction;
1. In context of release, not storage. Ignore producing energy / manageable amounts.
2. Reject "broken down easily / readily". Reject "quickly / easily resynthesised".
2 max



(d)     1.      ATP cannot be stored / is an immediate source of energy;
2.      ATP only releases a small amount of energy at a time;
2
[8]



















Chapter 13 – Energy & Ecosystems


Q1.          Tigers inhabit forests where they feed mainly on large prey animals. Over the past fifty years, there has been extensive deforestation in many areas where tigers are found.
The graph shows the relationship between the prey biomass of an area and the tiger population that the area can support.
[image: ]
(i)      What is meant by the ecological term population?
......................................................................................................................
......................................................................................................................
(1)



(ii)      Use the graph to explain how deforestation might cause a reduction in the number of tigers in an area.
......................................................................................................................
......................................................................................................................
......................................................................................................................
......................................................................................................................
......................................................................................................................
......................................................................................................................
(3)
(Total 4 marks)
 


 



Q2.          The diagram shows the transfer of energy through a cow. The figures are in kJ × 106 year–1.
[image: ]
Key:       A = energy absorbed from the gut
C = energy consumed in food
F = energy lost in faeces
P = energy used in production of new tissue
R = energy lost by respiration
U = energy lost in urine
(a)     (i)      Complete the following equation for the energy used in the production of new tissue. Use only the letters C, F, R and U.
P = ......................................................................................................
(1)



(ii)     Calculate the value of P.
 
 
P = ................................... kJ × 106 year–1
(1)



(b)     It has been estimated that an area of 8100 m2 of grassland is needed to keep one cow. The productivity of grass is 21 135 kJ m–2 year–1. What percentage of the energy in the grass is used in the production of new tissue in one cow? Show your working.
 
 
 
 
Answer ....................................... %
(2)



(c)     Keeping cattle indoors, in barns, leads to a higher efficiency of energy transfer.
Explain why.
......................................................................................................................
......................................................................................................................
(1)
(Total 5 marks)

Q3.Upwelling is a process where water moves from deeper parts of the sea to the surface. This water contains a lot of nutrients from the remains of dead organisms.
(a)     (i)      Nitrates and phosphates are two of these nutrients. They provide a source of nitrogen and phosphorus for cells.
Give a biological molecule that contains:
1. nitrogen .............................................................................................
2. phosphorus.........................................................................................
(2)



(ii)     Describe the role of microorganisms in producing nitrates from the remains of dead organisms.
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
(Extra space) ........................................................................................
...............................................................................................................
...............................................................................................................
(3)










(b)     Upwelling often results in high primary productivity in coastal waters.
Explain why some of the most productive fishing areas are found in coastal waters.
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
(2)
(Total 7 marks)
Q4.The diagram shows the nitrogen cycle.
 [image: ]
(a)     (i)      Name process P.
...............................................................................................................
(1)
 (ii)     Name process Q.
...............................................................................................................
(1)


(b)     Leguminous crop plants have nitrogen-fixing bacteria in nodules on their roots.
On soils with a low concentration of nitrate ions, leguminous crops often grow better than other types of crop. Explain why.
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
(2)



(c)     Applying very high concentrations of fertiliser to the soil can reduce plant growth. Use your knowledge of water potential to explain why.
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
(2)
(Total 6 marks)


Q5.         Scientists constructed a mathematical model. They used this model to estimate the transfer of energy through consumers in a natural grassland ecosystem. The table shows their results.
 
	 
	Energy transferred as percentage of energy in
biomass of producers

	 
	Ingested food
(F)
	Absorbed from gut
(A)
	Egested (E)
	Net production (P)
	Respired (R)

	Primary consumers
	 
	 
	 
	 
	 

	Mammals
	25.00
	12.50
	12.50
	0.25
	12.25

	Insects
	4.00
	1.60
	2.40
	0.64
	0.96

	Secondary consumers
	 
	 
	 
	 
	 

	Mammals
	0.16
	0.13
	0.03
	0.003
	0.127

	Insects
	0.17
	0.135
	0.035
	0.040
	0.095



(a)     Complete the equation to show how net production is calculated from the energy in ingested food.
P =
(1)












(b)     Describe and explain how intensive rearing of domestic livestock would affect
(i)      the figure for A in the first row of the table
.............................................................................................................
.............................................................................................................
(1)
 (ii)     the figure for R in the first row of the table.
.............................................................................................................
.............................................................................................................
(1)

(c)     (i)      Calculate the ratio of R : A for mammalian primary consumers
.............................................................................................................
(1)
 (ii)     The R : A ratio is higher in mammalian primary consumers than in insect primary consumers. Suggest a reason for this higher value.
.............................................................................................................
.............................................................................................................
(1)


(d)     The scientists tested their model by comparing the values it predicted with actual measured values. The graph shows their results.
[image: ]



Are the values predicted by the model supported by the actual measured values?
Evaluate the evidence in the graph.
......................................................................................................................
......................................................................................................................
......................................................................................................................
......................................................................................................................
......................................................................................................................
......................................................................................................................
(3)
(Total 8 marks)

Q6.Mountains are harsh environments. The higher up the mountain, the lower the temperature becomes. The diagram shows a forest growing on the side of a mountain.
The upper boundary of the forest is called the tree line. Trees do not grow above the tree line.
[image: ]
(a)     (i)      The position of the tree line is determined by abiotic factors.
What is meant by an abiotic factor?
...............................................................................................................
...............................................................................................................
(1)



(ii)     Other than temperature, suggest one abiotic factor that is likely to affect the position of the tree line on the mountain.
...............................................................................................................
(1)






(b)     Scientists measured the concentration of carbon dioxide in the air in one part of the forest. They took measurements at different times of day and at two different heights above the ground. Their results are shown in the bar chart.
[image: ]
Use your knowledge of photosynthesis and respiration to explain the data in the bar chart.
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
(Extra space) .................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
(4)















M1.          (i)      Population is the total number of organisms / individuals of a
species / tigers in an area (at a given time);
1



(ii)      (Deforestation involves) habitat destruction / destruction of niches;
          Some prey animals move out or die / fewer suitable prey for tiger / 
less food for tiger; Reduces tiger population if prey biomass
falls below 600 (tonnes per km2);
3
[4]





M2.          (a)     (i)      P = C – R – U– F  /   C – (R + U + F) / eq;
1
(ii)     3.74;
1



(b)     Correct answer: 2.18
(Accept 2.19 or 2.2)
/ correct for candidate’s (a)(ii) ;;                       = 2 marks
Correct use of data but wrong answer:
[image: ]                                             = 1 mark
2



(c)     Less energy lost as heat / in maintaining body
temperature / in movement
1
[5]





M3.(a)     (i)      1.      Amino acid / protein / enzyme / urea / nucleic acid / 
         chlorophyll / DNA / RNA / / ATP / ADP / AMP / NAD / NADP;
2.      DNA / RNA / nucleic acid / ATP / ADP / AMP / NADP / TP / GP / RuBP / phospholipids;
1. and 2. Accept any named equivalent examples e.g. nucleotides.
Neutral: ammonia / nitrite / nitrate / phosphate.
2



(ii)     1.      Saprobiotic (microorganisms / bacteria) break down remains / dead material / protein / DNA into ammonia / ammonium;
Accept: saprobionts / saprophytes / saprotrophs
Neutral: decomposer
2.      Ammonia / ammonium ions into nitrite and then into nitrate;
Allow correct chemical symbols.
Accept: correct answers which use incorrect bacteria e.g. nitrogen-fixing but then reject m.p. 3.
3.      (By) Nitrifying bacteria / nitrification;
3



(b)     1.      Nitrate / phosphate / named ion / nutrients for growth of / absorbed / used by plants / algae / producers;
2.      More producers / consumers / food so more fish / fish reproduce more / fish grow more / fish move to area;
Must have idea of more plants related to some increase in fish.
2
[7]





M4.(a)     (i)      Nitrification / oxidation;
Accept ‘nitrifying’ 
1



(ii)     Denitrification;
Accept ‘denitrifying’ 
1



(b)     1.      (Nitrogen) to ammonia / NH3 / ammonium;
1. Do not disqualify mark for any references to ammonia being converted to nitrite, nitrate etc
2.      Produce protein / amino acids / named protein / DNA / RNA;
2. Do not disqualify mark for any references to protein being formed from nitrogen, nitrite or nitrate
2



(c)     1.      Soil has low(er) water potential / plant / roots have higher water potential;
1. Reference to water potential gradient is sufficient if correct direction of gradient or water movement is outlined
1. Accept WP or Ψ for water potential
2.      Osmosis from plant / diffusion of water from plant;
2. Accept plant takes up less / not enough water by osmosis
2. Reference to movement of minerals by osmosis negates mark
2
[6]





M5.          (a)     F – E – R / F – (E + R);
Accept: F – (R + E) / F – R – E
1



(b)     (i)      Increase because fed concentrates / food with high nutritive value / food with high digestibility / food with little waste / because less egested;
1
(ii)     Decrease because movement restricted / heat loss reduced;
Accept: less movement / less muscle contraction
Ignore references to keeping warm
1



(c)     (i)      0.98 : 1 / 98 : 100;
Answer must be this way round and expressed in its simplest terms
Reject: 0.98
1
(ii)     Mammals maintain (body) temperature / have high (body) temperature;
Accept: mammals are endotherms / warm-blooded
Accept: converse for insects
1



(d)     (Results show) positive correlation / positive correlation described;
Reject: reference to line / curve of best fit
Most / higher values close to line / curve shows good agreement;
Lower values less close to line / less correlation;
Ignore reference to anomalies
(Generally) predicted values are higher / actual values lower;
Reference to ‘predicted’ or ‘actual’ required
3 max
[8]





M6.         (a)     (i)     Non-living / physical / chemical factor / non biological;
Do not accept named factor unless general answer given.
1



(ii)     Accept an abiotic factor that may limit photosynthesis / growth;
Reject altitude / height
Water
Named soil factor
Not “soil” / “weather”
Light
Carbon dioxide
Accept Oxygen
Incline / aspect
Wind / wind speed
1



(b)     1.      Correct explanation for differences between day and night e.g.
photosynthesises only during the daytime / no photosynthesis / only respiration at night;
2.      Net carbon dioxide uptake during the day / in light
         OR
         No carbon dioxide taken up at night / in dark / carbon dioxide released at night / in dark;
3.      At ground level more respiration / in leaves more photosynthesis;
4.      Carbon dioxide produced at ground level / carbon dioxide taken up in leaves;
Principles
Comparing day and night / light and dark
1. Explanation in terms of photosynthesis / respiration
2. Effect on carbon dioxide production / uptake
Comparing leaves with ground level
3. Explanation in terms of photosynthesis / respiration
4. Effect on carbon dioxide production / uptake
2 and 4 must relate to why the change occurs
4



































Recommended Resources

The following is a list of resources that you will find helpful during your summer work. This list is by no means exhaustive. Please feel free to share other resources with each other. 

1. Kerboodle AQA Biology A-Level Textbook - www.kerboodle.com

2. CGP revision guides.

3. Khan Academy Youtube channel - https://www.youtube.com/channel/UC4a-Gbdw7vOaccHmFo40b9g


Final Words

Year 13 A-Level Biology is not simply a progression of Year 12. It is a step-up. You must step-up your attitude and work ethic.

A-Level Biology is one of the most challenging A-Levels anyone can undertake. As such, A-Level Biology is one of the most rewarding
A-Levels anyone can undertake.

If you are carrying on your A-Level Biology into Year 13, it is because you have been allowed to do so by your teachers, who feel you are worthy of the challenge. If you are carrying on your A-Level Biology into Year 13, you have been given the opportunity to achieve something you will cherish for a life-time to come.

Work hard.

Look forward to all the amazing things you have yet to learn about.

Look forward to achieving something truly remarkable.

Enjoy your summer holidays!
7
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(a) The Calvin cycle is the stage of photosynthesis during which carbon dioxide is fixed. The
Calvin cycle uses the products of the light dependent stage.

(i) Name the products of the light dependent stage that are used in the Calvin cycle.

(ii) Discuss the fate of triose phosphate (TP) in the Calvin cycle.

- 131

Aprocess known as photorespiration also takes place in photosynthetic cells. In this process,
oxygen competes with carbon dioxide for the active site of the enzyme RuBP carboxylase
(Rubisco).

Fig. 3.1 (a) and Fig. 3.1 (b) outline the processes of photosynthesis and photorespiration.
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(b) Aprocess known as photorespiration also takes place in photosynthetic cells. In this process,
oxygen competes with carbon dioxide for the active site of the enzyme RuBP carboxylase
(Rubisco).

Fig. 3.1 (a) and Fig. 3.1 (b) outline the processes of photosynthesis and photorespiration.

photosynthesis photorespiration
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1
(i) Suggest why the process outlined in Fig. 3.1 (b) is known as photorespiration.

[2]

(ii) Using Fig. 3.1 (a) and Fig. 3.1 (b), describe and explain the likely effect on photosynthesis
of an increase in the oxygen concentration.

.8

(iii) Some plants, known as C, plants, use an enzyme called PEP carboxylase, instead of
Rubisco, to fix carbon dioxide.

Do
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(iii) Some plants, known as C, plants, use an enzyme called PEP carboxylase, instead of
Rubisco, to fix carbon dioxide.

Suggest why these plants do not show photorespiration.

]

[Total: 11]
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2 A student carried out an experiment to investigate the effect of light intensity on the rate of
photosynthesis in an aquatic plant, using the apparatus shown in Fig. 2.1
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board
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)
Scale
capillary tube
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testtube
Fig.21

The student decided to meastre the rate of photosynthesis by measuring the gas produced over a
five minute period. The gas collected in the capillary tube.

After five minutes, the length of the bubble was measured along the scale.

Thelightintensity was varied by atering the distance (d) betweenthe lamp and the photosynthesising
plant.

The student prepared Table 2.1 to calculate the liht intensity.
Table 2.1

distance (d) from lamp. light intensity
to plant
(em)

P
8
12

16
20

24
60 0.0003
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The length of the gas bubble was measured (in mm)

State what additional information would be required to calculate the volume of gas
produced

U]

Suggest how the student supplied the aquatic plant with a source of carbon dioxide.

U]

(b) Certain assumptions are made when using the apparatus shown in Fig. 2.1 to measure the
rate of photosynthesis.

(i) One of these assumptions is that all of the oxygen produced by the plant during
photosynthesis is collected.

Suggest why not all of the oxygen produced by the plantis collected.
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(ii) Another assumption is that all of the gas collected is oxygen.
Analysis of the gas collected reveals that it has the following composition:
«  oxygen50%
*  nitrogen 44%
+  carbon dioxide 6%

Suggest a reason for the presence of nitrogen in the gas collected.

|

Comment on the percentage of carbon dioxide present in the gas collected and give
reasons for this figure.
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(c) Some aquatic photosynthetic organisms, for example seaweeds, contain pigments such as
fucoxanthin and phycoerythrin, in addition to chlorophyll. These pigments give seaweeds

a brown or red colour and are produced in larger quantities in those seaweeds that live in
deeper water.

Suggest why the presence of these pigments is an advantage to seaweeds that live in deeper
water.

.2
[Total: 12]
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(a) An experiment was carried out into the effect of different wavelengths of light on the rate of
photosynthesis.

Four sealed test-tubes were set up, each containing three leat discs from the same plant
suspended above hydrogencarbonate indicator solution. This solution changes colour at
different pH values, as shown below.

yellow orange-red purple

increasing pH

decteasing pH

Atthe start of the experiment,the contents of al four tubes were orange-red.

Each tube was illuminated by a lamp with a coloured filter in front of it. The tubes were
illuminated for the same length of time. The colour changes were noted and the results are.
shown in Table 5.1

Table 5.1

final colour of
hydrogencarbonate indicator

purple
purple

orange-yellow

colour of fter

colourless

blue.

green

red red

A fifth tube was set up in the same way as the other tubes. This tube was then covered
in black paper before being iluminated for the same length of time. The final colour of the
hydrogencarbonate indicator inthis tube was yellow.

(i) State the purpose of the tube covered with black paper.
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State two precautions that need to be taken when designing and carrying out this
experimentin order to obtain results from which valid conclusions can be drawn. Explain
the need for each precaution,

precaution 1

explanation

precaution 2

explanation

Name the pigment at the reaction centre of photosystems | and I,

Explain the change observed in the tube exposed to green light
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4 One way to determine the rate of photosynthesis is to measure the uptake of carbon dioxide. caiting
! ) o ) A &
(a) Discuss why measuring carbon dioxide uptake may or may not give a better indication of -
photosynthetic activity than measuring oxygen production.
-[2]
(b) Fig. 4.1 shows the relationship between light intensity and the relative carbon dioxide uptake
and production in a plant.
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(b) Fig.4.1 shows the relationship between light intensity and the relative carbon dioxide uptake
and production in a plant

carbon dioxide
uptake

o light intensity
carbon dioxide
produced

Fig.41

State the factor that s limiting the rate of photosynthesis at A on the graph.

Suggest one factor that may limit the rate of photosynthesis at B.

Carbon dioxide is given off by the plant when the light ntensity s lower than X.

Name the process that produces carbon dioxide in the plant
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(i) With reference to Fig. 4.1, explain the biochemical processes that are occurring in the i
plant ting

« aslight intensity increases from 0 (zero) to X.
« atlightintensity X.

« atlightintensities greater than X.

131

Name the products of the light-dependent stage of photosynthesis.

131

Paraquat is a weedkiler. It binds with electrons in photosystem L

Suggest how paraquat results in the death of a plart
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