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Introduction





Practice Makes Permanent is a series that advocates the benefits of answering lots and lots of questions. The more you practise, the more likely you are to remember key concepts; practice does make permanent. The aim is to provide you with a strong base of knowledge that you can automatically recall and apply when approaching more difficult ideas and contexts.


This book is designed to be a versatile resource that can be used in class, as homework, or as a revision tool. The questions may be used in assessments, as extra practice, or as part of a SLOP (Shed Loads of Practice) teaching approach.


How to use this book


This book is suitable for the AQA A-level Biology course. It covers all the content that you will be expected to know for the final examination.


The content is arranged topic-by-topic in the order of the AQA specification, so areas can be practised as needed. Within each topic there are:




	
•  Quick questions – short questions designed to introduce the topic


	
•  Exam-style questions – questions that replicate the types, wording and structure of real exam questions, but highly targeted to each specification point


	
•  Topic reviews – sections of exam-style questions that test content from across the entirety of the topic in a more synoptic way.





These topic questions are tagged with the following:








	p64

	Page references to the accompanying Hodder Education student books, for example SB1 p3 refers you to page 3 of AQA A-level Biology Student Book 1 (ISBN 978 1471 80761 9) and SB2 p8 refers to page 8 of AQA A-level Biology Student Book 2 (ISBN 978 1471 80764 0)






	3.5.1

	AQA specification references such as 3.5.1, which can be used if you want to select questions to practise a specific area of the specification






	MS

	indicates questions that test maths skills






	AT

	indicates questions that ask you to use practical knowledge of apparatus and techniques






	PS

	indicates questions that ask you to use knowledge of practical skills






	RP

	indicates questions that test understanding of the required practicals.









At the end of the book there is a full set of practice exam papers. These have been carefully assembled to resemble typical AQA question papers in terms of coverage, marks and skills tested. We have also constructed each one to represent the typical range of demand in the A-level Biology papers as closely as possible.


Full worked answers are included at the end of the book for quick reference, with awarded marks indicated where appropriate.


If you are using a different textbook


Some students will be using a different Hodder Education student book for their course: AQA A-level Biology (Year 1 and Year 2), ISBN 978 1510 46978 5. If you have this book, there is a mapping grid available at https://tinyurl.com/yx44jaf9 to show how each question in Practice Makes Permanent links to the content of your student book.
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1 Biological molecules







Monomers and polymers




Quick questions


SB1 p2/ 3.1.1


1 What is a monomer?


SB1 p2/ 3.1.1


2 What type of reaction takes place in order for two biological monomers to join together in a chemical reaction?







Exam-style questions


SB1 p2/ 3.1.1


3 Figure 1 shows two monomers. Use an annotated diagram to show how these two monomers could join together by a condensation reaction.


[2]




[image: ]

Figure 1





Total: 2










Carbohydrates




Quick questions


SB1 p2/ 3.1.2


1 Name the three main types of carbohydrates.


SB1 p2–3/ 3.1.2


2 Name three disaccharides, and for each one list the monosaccharides they contain.


SB1 p3/ 3.1.2


3 What type of bond is formed between two monosaccharides?


SB1 p3/ 3.1.2


4 What is the difference between an alpha glucose and a beta glucose molecule?


SB1 p3–4/ 3.1.2 / ATF


5 If you test a solution containing both glucose and sucrose, you cannot show the presence of sucrose by carrying out the non-reducing sugar test. Explain why.







Exam-style questions


SB1 p2–5/ 3.1.2 / ATF


6–1 Place a tick in the box if the statement applies to the specific carbohydrate.


[4]








	 

	Contains galactose

	Contains alpha glucose

	Contains fructose

	Contains a glyosidic bond










	Maltose

	 

	 

	 

	 






	Lactose

	 

	 

	 

	 






	Sucrose

	 

	 

	 

	 






	Cellulose

	 

	 

	 

	 









6–2 The test for starch using iodine causes a blue/black colour to form. This happens because the iodine forms an ion that sticks inside the amylose (starch) helix as shown in Figure 2. If the starch/iodide complex is boiled, the blue/black colour disappears. Suggest why.


[3]
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Figure 2





Total: 7


7 Mannan is a polysaccharide. It is a polymer of a hexose sugar, mannose. It is insoluble and forms long straight chains of mannose. It is a storage polysaccharide in some plants. It can also form side-chains, and this branched form of mannan can be found in the cell wall of some yeasts.


SB1 p1–2/ 3.1.2


7–1 Define what a polymer is.


[2]


Figure 3 shows a molecule of mannose.




[image: ]

Figure 3





7–2 Use a diagram to show how two molecules of mannose join together.


[2]


SB1 p3/ 3.1.2


7–3 Name the bond formed.


[1]


SB1 p6–7/ 3.1.2


7–4 Give one way in which the structure of mannan is similar to the structure of cellulose and one way in which its structure is different.


[2]


Total: 7


SB1 p15/ 3.1.2 / ATc, f


8 A student investigated the minimum concentration of glucose solution needed to produce a positive Benedict’s result. Describe how the student could carry out this test using a 1 mol dm-3 solution of glucose.


[6]










Lipids




Quick questions


SB1 p7/ 3.1.3


1 Give two differences between a triglyceride and a phospholipid.


SB1 p8/ 3.1.3


2 A fatty acid can be represented by the formula R-COOH. What does the letter R represent?








Exam-style questions


3 Figure 4 shows two different fatty acids.




[image: ]

Figure 4





SB1 p7–9/ 3.1.3


3–1 Identify which of these two fatty acids is saturated. Explain your answer.


[1]


3–2 Olestra is a fat substitute. It is used in foods for people who are trying to lose weight. It is made from a molecule of sucrose with fatty acids attached. Its structure is shown in Figure 5. ‘X’ represents the positions where fatty acids are attached.




[image: ]

Figure 5





Name the bond at position Y.


[1]


SB1 p2–3 p23–4/ 3.1.3


3–3 Olestra is not digested in the gut. Explain why.


[2]


Total: 4


SB1 p8/ 3.1.3 / ATf


4–1 Describe a test you could carry out to show that biscuits have lipids present.


[3]


SB1 p9/ 3.1.3.


4–2 Draw a phospholipid molecule and label it to explain why it can be called a polar molecule.


[3]


Total: 6










Proteins




Quick questions


SB1 p11/ 3.1.4.1 / ATf


1 Describe the chemical test for the presence of proteins. Describe what a positive result would be.


SB1 p11/ 3.1.4.1


2 What type of bond is formed in the condensation reaction between two amino acids?


SB1 p12/ 3.1.4.1


3 What is meant by the primary structure of a protein?


SB1 p12/ 3.1.4.1


4 What type of bond allows for alpha-helices and beta-pleated sheets to form within the secondary structure of a polypeptide?


SB1 p13/ 3.1.4.2


5 Why is the tertiary structure of a polypeptide so important?


SB1 p13/ 3.1.4.1


6 Which bonds help to contribute to a protein’s tertiary structure?


SB1 p13/ 3.1.4.1


7 Some proteins do not have a quaternary structure. Explain why.


SB1 p11/ 3.1.4.1


8 Use a labelled diagram to show the general structure of an amino acid.








Exam-style questions


9 Figure 6 shows the effect of substrate concentration on the rate of reaction of a particular enzyme.




[image: ]

Figure 6





SB1 p31–2/ 3.1.4.2 / PS2.4


9–1 Name two variables that should have been kept constant during this investigation.


[1]


9–2 The graph obtained at 18°C is different from the graph obtained at 25°C. Explain why the two graphs are different between A and B.


[3]


SB1 p27–8/ 3.1.4.2


9–3 Explain why the two graphs are the same between B and C.


[2]


9–4 Sketch the result you would expect if the investigation was repeated at 18°C with a non-competitive inhibitor.


[2]


Total: 8


10 Keratin is a protein that has large amounts of the amino acid cysteine in its structure.


Figure 7 shows the structure of cysteine.




[image: ]

Figure 7





10–1 Draw a circle around the R group.


[1]


10–2 The R group of cysteine is able to form strong bonds with cysteine elsewhere in the molecule.




	1.  Name these strong bonds.

[1]




	2.  Explain what makes them strong.

[1]







SB1 p10–13/ 3.1.4.1


10–3 Keratin is found in hair, fingernails, hooves and claws. The form of keratin in hair is a slightly more elastic form of keratin than that found in fingernails, hooves and claws. Using your understanding of protein secondary structure, suggest how these forms of keratin may differ in structure.


[1]


Total: 4


SB1 p23–7/ 3.1.4.2 / RP1


11 A student carried out an experiment with two different samples of amylase, enzyme A and enzyme B. The enzymes were mixed with starch and immediately placed in a water bath at 65°C. The rate of reaction was measured over 30 minutes. Figure 8 shows the results obtained by the student.




[image: ]

Figure 8





11–1 Describe the results for these two enzymes.


[3]


11–2 Use your knowledge of enzyme structure to explain these results.


[2]


Total: 5


12 Figure 9 shows the energy changes during the course of a specific reaction without an enzyme.




[image: ]

Figure 9





SB1 p20–1/ 3.1.4.2


12–1 Copy the graph and sketch a line to show the result you would expect if an enzyme was present.


[2]


12–2 On your graph, use a labelled arrow to show the activation energy when an enzyme is present.


[1]


Total: 3


13–1 Describe the induced fit model of enzyme action.


[3]


Erectile dysfunction occurs when the blood flow to the penis is insufficient for a man to maintain an erection. Sildenafil is a drug used to treat erectile dysfunction.


Figure 10 shows some of the steps involved in developing an erection.
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Figure 10





SB1 p27/ 3.1.4.2


13–2 Sildenafil is similar in shape to cGMP. Explain how sidenafil is effective in treating erectile dysfunction.


[4]


13–3 Suggest why sildenafil does not cause erections unless a man is sexually aroused.


[1]


Total: 8











Nucleic acids





Quick questions


SB1 p57/ 3.1.5.1


1 Draw a diagram of a DNA nucleotide.


SB1 p58/ 3.1.5.1


2 Explain why DNA is described as a polymer.


SB1 p57/ 3.1.5.1


3 Which component of a nucleotide contains nitrogen?


SB1 p57/ 3.1.5.1


4 Name the bond formed between two adjacent nucleotides.


SB1 p58–9/ 3.1.5.1


5 How does a DNA molecule form a double helix?







Exam-style questions


6 In the 1950s two scientists carried out an investigation to show that DNA replicates semi-conservatively. They used ‘heavy’ nitrogen atoms that contain an extra neutron, so the atoms are very slightly heavier than normal nitrogen atoms. However, they behave exactly the same as normal nitrogen atoms.


The scientists grew E. coli bacteria in a medium containing heavy nitrogen atoms. This meant that all the DNA in the bacteria contained heavy nitrogen. This was called ‘generation 0’.


They transferred the bacteria to a medium containing only normal light nitrogen atoms. This meant that all the new DNA formed would contain normal light nitrogen. The bacteria replicated once in this medium. This was ‘generation 1’.


They allowed the bacteria to replicate a second time in this medium. This was called ‘generation 2’.


The scientists sampled the DNA from each of these generations of bacteria. The extracted DNA was centrifuged and it formed bands in a test tube according to its density. Denser DNA forms a band lower down in the test tube than less dense DNA.


Figure 11 shows some possible results from this investigation.
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Figure 11





SB1 p77/ 3.1.5.2


6–1 Explain which of these results shows that DNA replicates semi-conservatively.


[4]


SB1 p57–9/ 3.1.5.1


6–2 Identify which component(s) of the DNA contains heavy nitrogen.


[1]


Total: 5


SB1 p57–9/ 3.1.5.1


7–1 DNA is composed of nucleotides. Identify how many nucleotides there are in the diagram of DNA in Figure 12.


[1]




[image: ]

Figure 12





7–2 Name components X and Y.


[1]


Total: 2


SB1 p75–8/ 3.1.5.1


8 Cancer is a disease that occurs when cells replicate uncontrollably. Gemcitabine is a drug that is used to treat cancer.


Figure 13 shows gemcitabine as well as cytosine and thymine nucleotides. Gemcitabine is injected into the blood. An enzyme adds a phosphate group at the point shown.
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Figure 13





8–1 Gemcitabine stops DNA replication. Explain how.


[3]


8–2 Women who are taking gemcitabine are warned that they should not become pregnant. Explain why.


[2]


Total: 5


SB1 p63/ 3.1.5


9–1 Draw and label a nucleotide of RNA.


[2]


SB1 p57–63/ 3.1.5


9–2 Give three structural differences between DNA and RNA.


[3]


9–3 Name the bond formed when two RNA nucleotides bond together.


[1]


9–4 Scientists believe that the earliest living things had RNA as their genetic material. However, all living organisms today have DNA as their genetic material. Suggest the advantage of this.


[2]


Total: 8











ATP





Quick questions


SB1 p64/ 3.1.6


1 Draw and label a diagram of a single molecule of ATP.


SB1 p65/ 3.1.6


2 What type of reaction resynthesises ATP from ADP and Pi?







Exam-style questions


SB1 p65/ 3.1.6


3 Give one similarity and one difference between ATP and a nucleotide in RNA.


[2]


SB1 p65/ 3.1.6


4 Give two functions of ATP.


[2]


SB1 p65/ 3.1.6


5–1 Name the enzyme that produces ATP.


[1]


SB1 p65/ 3.1.6


5–2 Name the products of ATP hydrolysis.


[1]


5–3 The cells of a typical human hydrolyse 50–75 kg of ATP every day. The average body mass of a human is also 50–75 kg. At any given time, the mass of ATP in a person’s body is considerably less than this. Explain how it is possible for the body to hydrolyse this amount of ATP every day.


[2]


Total: 4










Water




Quick questions


SB1 p183–4/ 3.1.6


1 Water has a number of important properties in Biology.


For each of the following, name the property of water that explains the effect:




	
a)  When a dog is hot, it pants and sticks its tongue out to cool down.





SB1 p183–4/ 3.1.6




	
b)  Some insects are able to move over the surface of the water without being immersed in water.


	
c)  Blood consists mainly of water. Blood transports nutrients, gases and hormones around the body.


	
d)  A molecule of water is used when a peptide bond is broken.


	
e)  The temperature of a pond fluctuated between 18 and 21°C over a period of several hours. However, the air temperature above the pond fluctuated between 15 and 25°C over the same period.





2 The elements in a water molecule are held together by




	
A:  Hydrogen bonds


	
B:  Covalent bonds


	
C:  Ionic bonds


	
D:  Hydrophobic bonds





3 Water molecules show cohesion because of which type of bond?




	
A:  Hydrogen bonds


	
B:  Covalent bonds


	
C:  Ionic bonds


	
D:  Hydrophobic bonds





4 Which of the following occurs because of the high surface tension of water?




	
A:  Water at the bottom of a lake does not freeze, even though it is very cold


	
B:  Water flows upwards from the roots to the leaves in plants


	
C:  Evaporation of sweat from the body prevents overheating


	
D:  Some insects, such as pond skaters, can walk across the surface of a pond





SB1 p183–4/ 3.1.6


5 Water has a high specific heat capacity. Explain the main reason for this.







Exam-style questions


SB1 p183–4/ 3.1.6


6 Give three properties of water, and for each explain their importance to living organisms.


[6]


SB1 p183–4/ 3.1.6 / PS2.4


7 Table 1 shows the rise in temperature when aluminium and water are heated at the same rate.








	Heat added/J

	Temperature of aluminium/°C

	Temperature of water/°C










	25

	22

	10






	50

	44

	17






	55

	80

	21






	100

	100

	26









Table 1


7–1 The materials were heated in identical containers. What other variable would need to be controlled in this investigation? Explain why.


[2]


7–2 Explain the results of this investigation.


[3]


7–3 Explain why the property of water you identified in Question 4 is so important to animals.


[2]


Total: 7


8 A student investigated whether water from a freshwater lake and water from the sea affected the properties of water. They used a large coin on a table and they counted the number of cumulative drops that could be added to the surface of the coin to form one pool without it splitting into smaller pools.


The results of the investigation can be seen in Figure 14.




[image: ]

Figure 14





8–1 Deduce what property of water the student was investigating.


[1]


8–2 Describe what the results show.


[2]


Total: 3











Inorganic ions





Quick questions


3.1.6


1 Using your understanding of the formulae pH = -log10[H+]


what is the pH for the following concentrations of H+?




	
a)  [H+]mol dm-3 = 1 × 10-4



	
b)  [H+]mol dm-3 = 1 × 10-7



	
c)  [H+]mol dm-3 = 1 × 10-2



	
d)  [H+]mol dm-3 = 1 × 10-10











Exam-style questions


3.1.6


2 Name each of the ions that has a role in the following:


2–1 pH


[1]


2–2 Haemoglobin


[1]


2–3 Co-transport


[1]


2–4 DNA and ATP


[1]


Total: 4


3–1 If [H+(aq)] is 0.25 mol dm−3, what is the pH?


Give your answer to 2dp.


[1]


3–2 In a solution with a pH of 4.25, calculate the concentration of H+(aq).


[1]


Total: 2










Topic review: biological molecules


SB1 p14–15/ 3.1.2 / ATc


1–1 A student has 1M glucose solution. Describe how she could produce a dilution series of four other concentrations of glucose solution.


[4]


SB1 p14–15/ 3.1.2 / ATc / PS3.2 / PS3.1


1–2 Describe how the student could then use this dilution series and colorimetric techniques to produce a calibration curve.


[5]


SB1 p14–15/ 3.1.2 / PS3.2


1–3 Describe how the student could then use this calibration curve to ascertain the concentration of glucose in an unknown solution.


[2]


Total: 11


2 Chromatography is a technique that can be used to separate out components of a mixture. A student set up a paper chromatogram with two standard solutions containing different carbohydrates. She put a spot of each solution on the chromatography paper on the pencil line, left it to dry and suspended it in a solvent. The components of the solutions separated, as shown in Figure 15.




[image: ]

Figure 15





SB1 p2–4, p149/ 3.1.2 / ATg


2–1 The student drew the lines on the paper in pencil and not ink. Explain why.


[1]


2–2 A locating agent was needed to be able to see the spots after chromatography. Explain why.


[1]


2–3 Table 2 shows the Rf value of some sugars.








	Carbohydrate

	
Rf value










	Xylose

	0.354






	Galactose

	0.190






	Mannose

	0.230






	Fructose

	0.291






	Arabinose

	0.138






	Glucose

	0.202






	Maltose

	0.069






	Sucrose

	0.093






	Lactose

	0.150









Table 2


Using Table 2 determine which carbohydrates were present in Sample A and B.


[2]


Total: 4


3 Figure 16 shows three different rates of reaction of Enzyme X.




[image: ]

Figure 16





SB1 p26–7/ 3.1.4.2


3–1 Identify which of the three lines in Figure 16 represents Enzyme X in the presence of a competitive inhibitor. Explain your answer.


[3]


3–2 Identify which of the three lines in Figure 16 represents Enzyme X in the presence of a non-competitive inhibitor. Explain your answer.


[5]


SB1 p27–9/ 3.1.4.2


3–3 Explain why, in all three reactions, the rate of reaction levels off.


[2]


Total: 10


SB1 p57–61/ 3.1.5.2


4–1 Describe the process of DNA replication.


[7]


SB1 p57–61/ 3.1.5.2


4–2 Explain why DNA replication is described as being semi-conservative.


[2]


Total: 9


SB1 p184–5/ 3.1.7


5 Pond skaters are a group of insects that are able to walk on the surface of water due to surface tension. Explain what property of water plays a role in surface tension.


[2]


SB1 p56–65/ 3.1.6, 3.1.5.1


6 Compare and contrast the structure of ATP and a DNA nucleotide.


[4]


7 Figure 17 shows one glycerol and three fatty acid molecules.




[image: ]

Figure 17





SB1 p7–9/ 3.1.3


7–1 Draw a circle around the atoms that will be removed when the glycerol joins with the three fatty acid molecules.


[1]


7–2 Name the molecule formed as a result of the joining of these four molecules.


[1]


7–3 Give the type of reaction this is and what molecules are formed as a result.


[2]


7–4 Name the bond formed between the glycerol and fatty acid.


[1]


7–5 Give the type of fatty acid this is and explain how you know.


[2]


Total: 7


8 A student investigated the effect of temperature of an enzyme-controlled reaction. The mass of product formed was measured over 15 minutes.


The results are shown in Table 3.








	Temperature/°C

	Mass of product/mg

	Rate of reaction/ ________










	10

	  5

	 






	20

	14

	 






	30

	27

	 






	40

	36

	 






	50

	23

	 






	60

	  0

	 









Table 3


SB1 p19–29/ 3.1.4.2 / PS3.2


8–1 Complete the units for the ‘rate of reaction’ column.


[1]


8–2 Calculate the rate of reaction and complete the table to suitable significant figures.


[2]


SB1 p19–29/ 3.1.4.2 / PS3.1


8–3 Plot a graph to show the results in Table 3.


[3]


SB1 p19–29/ 3.1.4.2


8–4 Explain the result at 60°C.


[6]


SB1 p19–29/ 3.1.4.2 / PS2.3


8–5 The student concluded that this enzyme’s optimum temperature was 40°C.


Evaluate this conclusion.


[4]


Total: 16


9 Catalase is an enzyme found in potato cells. It breaks down hydrogen peroxide to oxygen and water.


2H2O2 → 2H2O + O2


A student investigated this reaction. The apparatus she used is shown in Figure 18. She cut three cores of potato tissue, each 4 cm long and 1 cm diameter, and placed them in the conical flask. Then she added 20 cm3 of hydrogen peroxide solution using the syringe.




[image: ]

Figure 18





SB1 p19–29/ 3.1.4.2 / PS3.2


9–1 Describe how the student could find the rate of this reaction.


[3]


SB1 p111/ 3.1.4.2 / PS1.11.2


9–2 The student repeated the experiment using the same volume and concentration of hydrogen peroxide solution, but this time she cut the potato cores in half before putting them into the conical flask. Describe how you would expect the results of this second experiment to be different from the first results, giving reasons for your answer.


[2]


SB1 p19–29/ 3.1.4.2 / PS2.4


9–3 Suggest a suitable control for this investigation, explaining why it is needed.


[2]


Total: 7















2 Cells







Cell structure




Quick questions


SB1 p41/ 3.2.1.1 / ATd


1 Identify the parts of the cell labelled in Figure 1.




[image: ]

Figure 1





2 Copy and complete Table 1.








	Structure

	Function










	 

	Synthesises proteins






	 

	Contains hydrolytic enzymes to break down worn-out organelles






	Golgi apparatus

	 






	Smooth endoplasmic reticulum

	 






	Chloroplast

	 






	 

	Produces ATP in aerobic respiration






	Rough endoplasmic reticulum

	 






	Nucleus

	 









Table 1


SB1 p51/ 3.2.1.2


3 Plant cells are eukaryotic. Both plant cells and prokaryotic cells have cell walls. How does a prokaryotic cell wall structure differ from a plant cell wall?


SB1 p38/ 3.2.1.3


4 Electron microscopes and optical microscopes have different resolutions. Explain how their resolutions differ.


SB1 p40/ 3.2.1.3


5 Cell fractionation is the process by which different components of a cell are able to be separated due to their differing densities. Name and explain the three conditions necessary for successful cell fractionation.


SB1 p51/ 3.2.1.3


6 Both prokaryotes and eukaryotes possess genetic material. Give two ways in which the structure of genetic material in prokaryotes differs from that in eukaryotes.


SB1 p50–2/ 3.2.1.2


7 Give four features that make prokaryotic cells different from eukaryotic cells.








Exam-style questions


8 Electron and optical microscopes are both used to observe cells and tissues.


8–1 Copy and complete Table 2.


[2]








	Feature

	Electron microscope

	Optical microscope










	Type of radiation

	 

	 






	Resolution

	 

	 









Table 2


SB1 p38/ 3.2.1.3


8–2 Give two advantages of using an optical microscope rather than an electron microscope.


[2]


Total: 4


SB1 p41/ 3.2.1.1


9 Eukaryotic cells can become specialised in order to carry out a specific function. Describe and explain two features a specialised eukaryotic cell might have if it is adapted to carry out large amounts of active transport.


[2]


SB1 p50–2/ 3.2.1.1, 3.2.1.2


10 Table 3 lists different structures and organelles. Copy and complete the table indicating which structures might be found in a phagocyte, HIV and a bacterium.


[3]








	 

	Phagocyte

	HIV

	Bacterium










	Plasmid

	 

	 

	 






	Ribosome

	 

	 

	 






	Capsid

	 

	 

	 






	Mitochondria

	 

	 

	 






	RNA

	 

	 

	 









Table 3


11 Figure 2 shows a eukaryotic cell.




[image: ]

Figure 2





SB1 p41/ 3.2.1.1


11–1 Identify organelles X and Y.


[2]


11–2 This eukaryotic cell is specialised to produce and secrete a large amount of a specific enzyme. Explain why it is an advantage for this cell to have a large quantity of organelles X and Y.


[2]


Total: 4


SB1 p51/ 3.2.1.3


12 Figures 3 and 4 show two cells. Calculate the ratio of the length of Cell A to Cell B. Note: cells are drawn to different scales.




[image: ]

Figure 3
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Figure 4





[3]


13 Figure 5 shows a diagram of two organelles of the same type from the same eukaryotic cell.




[image: ]

Figure 5





13–1 Identify the organelle.


[1]


13–2 Give the function of this organelle.


[1]


SB1 p41/ 3.2.1.1


13–3 These organelles are the same size and shape. Explain why they appear different in this diagram.


[2]


Total: 4


SB1 p39/ 3.2.1.3


14 Figure 6 is an image of red blood cells. Identify the type of microscope that was used to obtain this image. Explain your answer.


[2]




[image: ]

Figure 6





SB1 p40/ 3.2.1.3


15 A student wanted to investigate isolated mitochondria. Describe the process by which she could obtain isolated mitochondria starting with fresh liver tissue.


[5]


16 A student was investigating the sizes of cells of an onion using an optical microscope.


SB1 p51/ 3.2.1.3 / ATd


16–1 Name the two pieces of equipment in Figures 7 and 8.


[2]




[image: ]

Figure 7







[image: ]

Figure 8





16–2 Describe how the student could calibrate the units on the apparatus of Figure 7.


[3]


SB1 p51/ 3.2.1.3


16–3 The student used the equipment shown in Figures 7 and 8 to find the length of an onion cell. Give one way that the student could ensure that her measurement of cell length was reliable.


[1]


Total: 6


17 Figure 9 shows a single-celled protoctist called Euglena. It lives in fresh water.




[image: ]

Figure 9





17–1 Give two features, visible in Figure 9, that enable you to identify this as a eukaryotic cell.


[1]


SB1 p51/ 3.2.1.3 / MS1.8


17–2 The Euglena cell is 40 µm long. Calculate the magnification of this diagram.


[2]


SB1 p41/ 3.2.1.1


17–3 The contractile vacuole collects excess water from inside the cell and releases it outside the cell. Explain why this is necessary.


[3]


17–4 The eyespot enables the Euglena to swim towards light.




	1.  Explain the advantage of this to Euglena.

[1]




	2.  The flagellum allows the Euglena to swim forward, with the cell rotating all the time. Suggest how the position of the eyespot enables the Euglena to detect the direction of light as it swims.

[2]







Total: 9


18 Figure 10 shows a goblet cell from the lining of the intestine. This cell secretes mucus. Mucus is a glycoprotein made by adding a carbohydrate chain to a protein.




[image: ]

Figure 10





18–1 This cell is 20 µm in length. Calculate its magnification. Show your working.


[2]


SB1 p41/ 3.2.1.1


18–2 Name structures B, D and E.


[3]


18–3 The cytoplasm at A contains amino acids. These amino acids are used to make mucus, which is secreted from the cell. Place the appropriate letters in the correct order to show the path taken by an amino acid from the cytoplasm at A until it is secreted from the cell in mucus at G.


[2]


Total: 7


19 A technician prepared a suspension of chloroplasts for an investigation. The flow chart in Figure 11 shows the method he used.




[image: ]

Figure 11





SB1 p40/ 3.2.1.3


19–1 Explain why the technician used a solution that




	1.  Was ice cold;

[1]




	2.  Had the same water potential as the cells;

[1]




	3.  Contained a buffer.

[1]







19–2 1. The mixture was filtered in Stage 3. Explain why.


[1]




	2.  The mixture was spun in a high speed centrifuge in Stage 4. Explain why.

[2]







19–3 An electron microscope is required to see the detailed structure of a chloroplast, rather than an optical microscope. Explain why.


[2]


Total: 8










Cell replication




Quick questions


SB1 p79–81/ 3.2.2


1 DNA replication is a crucial process that occurs in the cell cycle. During what stage of the cell cycle does the DNA replicate?


SB1 p79/ 3.2.2


2 One part of the cell cycle in eukaryotic cells is mitosis. Within mitosis there are a number of stages. List these stages in order.


SB1 p78–9/ 3.2.2


3 One of the noticeable changes at the start of mitosis is that the chromosomes become visible. Describe what happens to chromosomes in order for them to become visible.


SB1 p83/ 3.2.2


4 Mitosis is a carefully controlled process. Why is it so important that mitosis is a controlled process?


SB1 p82/ 3.2.2


5 One way in which eukaryotic and prokaryotic cells differ is the way in which they divide. How do prokaryotes divide?







Exam-style questions


SB1 p78/ 3.2.2


6 In Figure 12 there are two chromosomes that appear different. Describe and explain the difference between Chromosome A and B.


[2]




[image: ]

Figure 12





SB1 p78–9/ 3.2.2


7 Table 4 shows a table with different stages of the cell cycle. Copy and complete the table according to the specific stage that cell is in.


[3]








	Stage of cell cycle

	Number of chromosomes per nucleus

	Mass of DNA per nucleus/au










	Early interphase

	 

	50






	Early prophase

	46

	 






	Late telophase

	 

	 









Table 4


8 A student was examining the tip of a garlic root using an optical microscope. Figure 13 shows a field of view in an optical microscope of cells in different stages of the cell cycle.




[image: ]

Figure 13





SB1 p80/ 3.2.2 / RP2 / MS0.3


8–1 Use this image to calculate the mitotic index of this tissue. Count how many cells are in mitosis. Use this number to calculate the mitotic index.


[1]


8–2 Explain how the student could ensure that their calculation of mitotic index was as reliable as possible.


[3]


Total: 4


SB1 p80/ 3.2.2


9 Lengths of cell cycles differ depending on the type of cell. If the cell cycle takes 20 hours, calculate how long it takes to complete mitosis if the mitotic index is 20%.


[1]


SB1 p79/ 3.2.2


10 Figure 14 shows the mean distances between sister chromatids in mitosis.




[image: ]

Figure 14





Describe and explain what is happening in the cell during stages A, B and C.


[4]


SB1 p81/ 3.2.2


11 Table 5 shows two different cells during their cell cycle. One way that cancerous cells can be identified is by looking at how long they spend in specific parts of cell cycle.


Identify which cells are cancer cells, A or B. Give a reason for your answer.


[2]








	Stage of cell cycle

	Time taken / hours






	Cell A

	Cell B










	Interphase

	12

	8






	Prophase

	6

	5






	Metaphase

	1

	1






	Anaphase

	2

	3






	Telophase

	1

	2









Table 5


SB1 p79/ 3.2.2


12 Indole sulphonamide is a drug used to treat cancer. It works by stopping spindle fibres forming.


12–1 Suggest what stage in the cell cycle it would affect.


[1]


12–2 Explain why this would mean that a cancer cell would be unable to complete the cell cycle.


[2]


Total: 3


SB1 p79/ 3.2.2


13 Figure 15 shows different stages of mitosis, but in the wrong order.




[image: ]

Figure 15





13–1 Place the stages of mitosis in the correct order, and name each stage.


[2]


13–2 Describe what is occurring in Stage D. Explain the importance of this stage.


[3]


13–3 Name the process that occurs after stage B.


[1]


Total: 6


14–1 Name two processes that occur in a cell during interphase.


[1]


SB1 p79/ 3.2.2


14–2 Vinblastine and fludarabine are two drugs that inhibit the cell cycle. Vinblastine inhibits the formation of spindle fibres. Fludarabine is similar in shape to an adenine nucleotide.




	1.  Use this information to explain how vinblastine inhibits the cell cycle.

[2]




	2.  Use this information to explain how fludarabine inhibits the cell cycle.

[2]







14–3 Figure 16 shows a cell during mitosis.




[image: ]

Figure 16







	1.  This cell is 20 μm long. Calculate the magnification of the micrograph.

[2]




	2.  Describe what will happen in this cell in the next stage of mitosis.

[2]







Total: 9


15 Figure 17 shows the time spent in each phase of the cell cycle in a specific organism.




[image: ]

Figure 17





SB1 p79/ 3.2.2


15–1 Complete Table 6 to show the stage of the cell cycle in which each event takes place.


[3]








	Event

	Stage of cell cycle










	DNA is replicated

	 






	New organelles are synthesised

	 






	Nuclear membrane breaks down

	 









Table 6


15–2 Describe how a student could recognise that a cell is in metaphase.


[2]


SB1 p81/ 3.2.2 / PS3.2


15–3 One complete cell cycle lasts 34 hours in this organism. Calculate how long anaphase lasts in minutes.


[2]


Total: 7











Transport across cell membranes





Quick questions


SB1 p43–4/ 3.2.3


1 The membranes of all organelles, including the cell surface membrane, consist mainly of one type of lipid. Name this lipid.


SB1 p43–4/ 3.2.3


2 Cell membranes are flexible but need a certain amount of control in shape to retain their structure. Name the molecule present in cell membranes that restricts movement of other molecules making up the membrane.


SB1 p44–50/ 3.2.3


3 The cell surface membrane is able to control what molecules can pass through it and also by what process they pass through. Name five ways that molecules can move across a membrane.


SB1 p44–50/ 3.2.3


4 Cells are able to control the rate of movement across their cell surface membranes. One of the ways cells are adapted to do this is by increasing the surface area. Name another adaptation that would help to increase the rate of movement of ions and water soluble molecules.


SB1 p45/ 3.2.3


5 The rate of diffusion can be affected by different factors. Give four factors that affect the rate of diffusion.


SB1 p46/ 3.2.3


6 Proteins that span the phospholipid bilayer can have various roles. Name the type of transport protein that is involved only in facilitated diffusion and not active transport.


SB1 p46–7/ 3.2.3


7 The phospholipid bilayer is selectively permeable and will only allow certain molecules to diffuse across it by simple diffusion. What properties would a molecule have that would make it able to cross the phospholipid bilayer by facilitated diffusion?







Exam-style questions


8 Figure 18 shows some structures in the phospholipid bilayer.




[image: ]

Figure 18





8–1 Give the letter(s) of the structure(s) that could be used for facilitated diffusion.


[1]


SB1 p45–7/ 3.2.3


8–2 Name the properties that molecules must have to pass through D.


[1]


Total: 2


SB1 p45–7/ 3.2.3


9 Figure 19 shows the movement of two different molecules, A and B, across the cell surface membrane.




[image: ]

Figure 19





9–1 Name the process by which the molecules are moving across the membrane in each line.




	1.  Line A

[1]




	2.  Line B

[1]







9–2 Describe and explain the shape of line A.


[2]


9–3 Describe and explain the shape of line B.


[2]


9–4 Explain which line would represent the movement of amino acids and ions.


[1]


9–5 Explain which line would represent the movement of carbon dioxide.


[1]


Total: 8


10 A student investigated how alcohol affects the permeability of cell membranes using beetroot.




	
•  He used a cork borer to take samples of beetroot. He used the same beetroot for all the samples.


	
•  He placed different concentrations of alcohol in different test tubes.


	
•  He placed three equal-sized pieces of beetroot in each test tube for 20 minutes.


	
•  At regular intervals he stirred the samples.


	
•  After 20 minutes he removed the beetroot discs.


	
•  The student was able to see varying shades of red in the alcohol as the pigment had leaked out of the beetroot.





SB1 p47/ 3.2.3 / ATb


10–1 Describe how the student could measure the amount of pigment that had leaked out of the cells into the alcohol.


[3]


SB1 p47/ 3.2.3 / ATb / PS3.1


10–2 Describe how the student could use this data to estimate the concentration of an unknown alcohol solution that has been treated with beetroot in the same way as the known concentrations of alcohol.


[4]


SB1 p47/ 3.2.3


10–3 The student stirred the tubes of alcohol containing beetroot at regular intervals. Explain why.


[1]


SB1 p47/ 3.2.3 / PS2.4


10–4 1. The test tubes of containing alcohol and beetroot were kept at a constant temperature. Explain why.


[2]


SB1 p47/ 3.2.3




	2.  Describe how the student could ensure that the temperature remained constant.

[2]







Total: 12


11 A student was investigating water potential in a carrot.




	
•  She set up a series of dilutions of sucrose solution.


	
•  She cut equal-sized pieces of carrot from the same carrot and recorded their mass.


	
•  She placed each piece in a different concentration of sucrose solution for one day.


	
•  After one day she removed the pieces of carrot from the solutions and blotted them dry before measuring the mass again.





The results for this experiment can be found in Table 7.








	Concentration of sucrose solution/mol dm-3


	Initial mass of carrot/g

	End mass of carrot/g

	Ratio of end mass to initial mass










	1.2

	3.2

	2.8

	 






	1.0

	3.1

	2.9

	 






	0.8

	3.2

	3.0

	 






	0.6

	3.3

	3.2

	 






	0.4

	3.3

	3.6

	 






	0.2

	3.4

	3.8

	 









Table 7


SB1 p47–9/ 3.2.3 / PS3.2


11–1 Copy and complete Table 8. Data should be to two decimal places.


[1]


SB1 p47–9/ 3.2.3 / PS2.1 2.4


11–2 Explain why it was necessary to ensure that:




	1.  The pieces were from the same carrot.

[2]




	2.  The pieces were the same size and dimensions.

[2]




	3.  The mass of each piece was measured before and after.

[2]




	4.  The pieces were blotted dry before the end mass was measured.

[1]







SB1 p47–9/ 3.2.3


11–3 A solution of starch would not be appropriate in this investigation. Explain why.


[2]


SB1 p47–9/ 3.2.3 / PS 3.1 / RP3


11–4 Give a way that the student could use the results to find the water potential of the carrot tissue.


[1]


SB1 p47–9/ 3.2.3


11–5 Describe and explain the results.


[6]


SB1 p47–9/ 3.2.3 / ATc


11–6 Describe how the student would create 100 cm3 of each dilution of sucrose, using 2M sucrose solution.


[1]


SB1 p47–9/ 3.2.3 / PS3.1


11–7 Describe and explain how the student could find the sucrose solution that has the same water potential as the carrot.


[2]


Total: 20


SB1 p43/ 3.2.3


12 Explain why the cell surface membrane is described as fluid mosaic.


[2]


SB1 p47–9/ 3.2.3


13 Table 8 shows the concentration of ions in seawater and in the cytoplasm of a single-celled alga that lives in seawater.








	 

	Ion concentration/mg dm-3







	Sample analysed

	Sodium

	Potassium










	Cytoplasm

	0.11

	0.50






	Seawater

	0.49

	0.01









Table 8


SB1 p47–9/ 3.2.3 / PS1.2


13–1 1. Explain how potassium ions enter the cells of the alga.


[2]




	2.  Explain how you could test whether your answer to 13–1–1 was correct.

[4]







3.2.3


13–2 Give one role of sodium ions in living organisms.


[1]


Total: 7











Cell recognition and the immune system





Quick questions


SB1 p89/ 3.2.4


1 Name the type of white blood cell involved in the non-specific immune response.


SB1 p90/ 3.2.4


2 Define an antigen.


SB1 p91/ 3.2.4


3 Name the protein produced by B-cells that is able to bind to an antigen.


SB1 p93/ 3.2.4


4 Name the cell that is able to stimulate both the humoral and cell-mediated response.


SB1 p92/ 3.2.4


5 What are phagocytes able to do once they have engulfed and ingested a pathogen?


SB1 p99/ 3.2.4


6 Name structures A, B and C on Figure 20.




[image: ]

Figure 20





SB1 p102/ 3.2.4


7 Name two uses of monoclonal antibodies.


SB1 p100/ 3.2.4


8 Explain why HIV only infects helper T cells.







Exam-style questions


SB1 p89/ 3.2.4


9 Describe the role of phagocytes in an immune response.


[4]


SB1 p92–3/ 3.2.4


10 Describe the role played by helper T cells that leads to agglutination of pathogens.


[5]


SB1 p94–5/ 3.2.4


11 People suffer from infections like colds and flu multiple times, but rarely suffer from infections such as chickenpox more than once in their life time. Use your understanding of antibodies and antigens to explain why.


[5]


12 Figure 21 shows the changes in antibody concentration in the blood between a primary and secondary immune response when a person is exposed to a pathogen for the first and second time.




[image: ]

Figure 21





12–1 Describe the pattern shown on the graph.


[3]


SB1 p94–5/ 3.2.4


12–2 Explain the pattern shown on the graph.


[2]


Total: 5


SB1 p98/ 3.2.4


13–1 Define ‘herd immunity’.


[1]


13–2 Explain why herd immunity gives some protection to people who have not been vaccinated.


[2]


Total: 3


SB1 p92–3/ 3.2.4


14 HIV only infects helper T cells. Use your understanding of proteins and the structure of cell surface membranes to explain why.


[2]


15 Figure 22 shows one method used to treat cancer. It involves the use of monoclonal antibodies in a technique called ADEPT (antibody-directed enzyme prodrug therapy).




[image: ]

Figure 22





The monoclonal antibody has an enzyme attached. The antibody binds to antigens on the cancer cell. This is shown as stage A.


In stage B, an inactive prodrug is given to the patient. The enzyme converts the prodrug to an active cytotoxic drug that enters the cancer cell.


SB1 p102–3/ 3.2.4


15–1 1. The monoclonal antibody binds only to cancer cells. Explain how.


[2]




	2.  Explain the advantage of using monoclonal antibodies to treat cancer.

[2]




	3.  There is a time delay between stage A and B to allow any antibodies that have not bound to cancer cells to be broken down so that they are no longer present in the blood. Explain why.

[2]







15–2 The monoclonal antibody used in this process is produced using mouse cells. Suggest a possible disadvantage of this for the cancer patient.


[3]


Total: 9


16 Figure 23 shows the Human Immunodeficiency Virus (HIV).




[image: ]

Figure 23





SB1 p99/ 3.2.4


16–1 1. Name structures A and B.


[2]




	2.  Describe the importance of enzyme C.

[2]







Antibodies can be used to test whether a person is infected with HIV. People who are infected with HIV have antibodies against the virus in their blood. Figure 24 shows how one kind of test works.




[image: ]

Figure 24





SB1 p103/ 3.2.4


16–2 1. It is important that the well is washed between stages B and C and between stages C and D. Explain why.


[3]




	2.  Explain why it is necessary to use a secondary antibody with an enzyme and a substrate that changes colour in the presence of the enzyme.

[2]







16–3 There will be no colour change if a patient does not have HIV antibodies in their blood. Explain why.


[2]


Total: 11
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