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Advice for students — the ten golden rules


Getting the most from this book

Aiming for an A is designed to help you master the skills you need to achieve the highest grades.

The following features will help you get the most from this book.
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Learning objectives


•  A summary of the skills that will be covered in the chapter.
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Exam tip

Practical advice about how to apply your skills to the exam.
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Activity

An opportunity to test your skills with practical activities.
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Common pitfall

Problem areas where candidates often miss out on marks.
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The difference between…

Key concepts differentiated and explained.
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Annotated example

Exemplar answers with commentary showing how to achieve top grades.
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Worked example

Step-by-step examples to help you master the skills needed for top grades.
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Take it further

Suggestions for further reading or activities that will stretch your thinking.
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You should know


•  A summary of key points to take away from the chapter.
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About this book

The A-grade student

Only about 9% of biology students achieve an A* and 18% a grade A at A-level. How do they achieve this?

This book outlines some of the behaviours demonstrated by high-achieving students and introduces the key skills that you need to develop throughout your A-level course. Each chapter includes suggestions for activities that will complement the work you are doing in class. You should not try to work through the whole book in one go, but should ‘dip in’ as and when you need to.

Using this book

Each chapter in this book focuses on a different skill. You will not read the chapter and perfect the skill immediately, but will need to keep revisiting each skill so that you become more competent and confident throughout your A-level course.

Chapter 1 focuses on quantitative skills, including handling and interpreting data. Being able to analyse and critically evaluate data is a very useful skill to develop, not just to answer exam questions, but also to determine the quality and relevance of experimental data and to make judgements about data presented in the media.

In the high-pressure exam environment, misreading or misinterpreting exam questions can cost valuable marks. Following the advice and completing the activities on reading skills in chapter 2 will help you to identify what a question requires of you, so you can write a suitable answer. There is no specific requirement by most exam boards for further reading, but A-grade students are likely to apply to prestigious universities and for competitive courses, so further reading is important for both your UCAS personal statement and university interviews.

All A-level exams will include a mixture of question types, ranging from those requiring one-word answers to extended writing; for some exam boards this might include writing an essay. Activities in chapter 3 on writing skills will help you write clear, concise answers within the time constraints of an exam.

Chapter 4 on practical skills includes guidance and activities to help you get the most from your practical work, with advice on the practical endorsement, written papers and practical exams.

In general, an A-grade student will spend more hours per week on independent study and will use more different learning strategies than a B-grade student. Chapter 5 focuses on study and revision skills and suggests activities that will develop your higher-order thinking skills, while encouraging you to analyse, justify and evaluate rather than focusing on straightforward recall of knowledge.

Chapter 6 (exam board focus) identifies the command words used by the different exam boards to assess the higher-order thinking skills and, most importantly, outlines key advice for students based on examiners’ reports. Each exam paper includes questions that allow students to demonstrate that they have met the three assessment objectives (AO — Table 1). AO3 exam questions require the higher-order thinking skills characteristic of an A-grade student and may be used as discriminators between mark bands.


Table 1 Assessment objectives



	Assessment objective
	Weighting
	Typical exam question



	AO1 — demonstrate knowledge and understanding of scientific ideas, processes, techniques and procedures
	35–40% of an AS paper and 30–35% of an A-level paper
	Exam questions of this type test core thinking skills and will have command words such as ‘Describe’, ‘Give’ and ‘Name’.



	AO2 — apply knowledge and understanding of scientific ideas, processes, techniques and procedures in both theoretical and practical contexts, and when handling qualitative or quantitative data
	40–45% of both AS and A-level papers
	Applying knowledge is a higher-order thinking skill, so questions may include unfamiliar examples with command words like ‘Explain’ or ‘Suggest’.



	AO3 — analyse, interpret and evaluate scientific information, ideas and evidence
	20–25% of an AS paper and 25–30% of an A-level paper
	Questions may require you to make judgements, reach conclusions or refine practical design.
You may be given a set of results and asked to explain them, or you may have to critically evaluate data to decide whether or not they support a given conclusion.

Command words used for AO3 exam questions may include ‘Evaluate’ or ‘Justify’.







Top tips for success


•  Focus on the future. Is there a reason you want to get a grade A? Maybe it is for a degree course, a specific university or a career you have in mind. Having a goal and a reason to work hard will help to motivate you when you feel like giving up.

•  It is OK to get things wrong. You will make mistakes, and you may not be an A-grade student at the start of the course, so try to turn your mistakes into positive learning experiences. What do you need to do to get it right next time?

•  Work hard. Nobody gets an A in biology A-level without working hard. There is a lot of content to learn and a range of skills to develop. Time and effort are essential for success.

•  Develop your exam technique. Exam questions should not be left until the end of the course. Start using them straight away so that you are familiar with the question format and mark schemes.

•  Include variety in your study. Move out of your comfort zone and try different activities, especially the more challenging ones. There are lots of activities in this book to get you started.

•  Make good use of your teachers! They are well educated, knowledgeable and experienced in coaching students to exam success. Act on their feedback, engage in their lessons and ask them for extra work.

•  Finally, but most importantly, enjoy the subject. You have chosen to study biology as one of your top three subjects. There may be certain aspects that you enjoy more than others, so find out what really sparks your interest. From a bacterium to a blue whale, there is a beautiful and varied world of living things for you to explore.




1 Quantitative skills


[image: ]

Learning objectives


•  To develop the mathematical skills assessed at A-level and answer questions using these skills

•  To describe and explain quantitative data using your scientific knowledge

•  To analyse and interpret data, then draw conclusions

•  To critically evaluate scientific procedures, results and conclusions
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Quantitative skills require the use of numerical data in a variety of different formats. Developing these skills is essential for the successful biologist as they underpin all experimental work, including:


•  devising methods using sampling techniques and a suitable range for variables

•  recording data using suitable units and to an appropriate number of decimal places

•  displaying data in bar charts, histograms or scatter diagrams

•  analysing data using statistical tests

•  evaluating scientific procedures, results and conclusions



Core study skills

Knowledge and understanding

The assessment of quantitative skills in biology A-level will include at least 10% Level-2 or above mathematical skills. Core mathematical skills include simple substitutions, with little choice of data or formulae, whereas Level-2 mathematical skills require:


•  application and understanding, with a choice of data or formulae

•  problem-solving skills

•  A-level mathematical content, for example exponential and logarithmic functions



The most challenging calculation questions will have multiple steps and require the understanding of several mathematical skills. The following worked examples suggest methods of approaching some of the questions aimed at the A grade student.
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Worked example 1.1

This example includes understanding of units and percentages as well as numerical computation.

A fish can extract 90% of the oxygen from water as the water flows over its gills.

The oxygen concentration of water at 20°C is 9 mg dm−3.

A 0.3 kg fish has an oxygen consumption at rest of 300 mg kg−1 hour −1.

Calculate the volume of water in dm3 that needs to pass over the gills of the fish every hour to supply the oxygen required.

(2)

Step 1: Find the oxygen consumption of the fish in the question.

The oxygen consumption at rest is 300 mg kg−1 hour −1, but the fish in the question is only 0.3 kg.

The oxygen consumption of the fish is 300 × 0.3 = 90 mg hour −1.

Step 2: Find the mass of oxygen that the fish can extract from 1 dm3 of water.

Water has an oxygen concentration of 9 mg dm−3, but the fish can only extract 90% of the oxygen:

90% of 9 mg dm−3 = 0.9 × 9 = 8.1 mg dm−3

Step 3: Calculate the volume of water that needs to pass over the gills every hour.

Divide the hourly oxygen consumption of the fish by the mass of oxygen in the water:
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The volume of water that needs to pass over the gills every hour is 11.1 dm3.
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Exam tip

As well as past papers and mark schemes, you can also read the ‘Examiners’ report’ for each exam. This includes a general comment about students’ overall performance on the paper as well as specific comments about each question. The report provides a useful insight into common misconceptions or errors that have led to marks being lost.
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Exam tip

When faced with a challenging question, just break it down into simple steps and show your working clearly. You may get credit for intermediate steps, even if the final answer is incorrect.
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Worked example 1.2

Some exam questions require you to manipulate data and use the data to support conclusions.

Scientists investigated the arrangement of phospholipid molecules in the cell surface membrane of red blood cells.

The scientists found that:


•  the number of red blood cells in 1 mm3 of blood = 4.37 × 106

•  the mean surface area of the red blood cells = 152 µm2

•  the surface area of the phospholipids extracted from 1 mm3 of blood = 13.1 cm2



The scientists concluded that the phospholipid molecules are arranged in a double layer.

How do the data support this conclusion?

(3)

This is another challenging question due to the number of steps involved.

You need to be confident with the use of numbers in standard form, and also with conversion between units. Check that you can convert between µm2 and m2.

One way of answering this question might be:

Step 1: Calculate the total surface area of the red blood cells in 1 mm3 of blood.

total surface area = (4.37 × 106) × 152 µm2 = 664 240 000 or 6.6424 × 108 µm2

Step 2: Convert the total surface area from µm2 to cm2 (to compare surface area of red blood cells with surface area of phospholipids).

1 µm = 1 × 10−4 cm

1 µm2 = 1 × 10−8 cm2

total surface area of red blood cells = 6.6424 × 108 µm2 = 6.6424 cm2

Step 3: Compare the total surface area of the red blood cells with the surface area of the phospholipids.

total surface area of red blood cells = 6.6424 cm2

Doubling the surface area of the red blood cells gives 13.28 cm2, which is similar to the value of 13.1 cm2 for the surface area of the phospholipids.

The data do support the conclusion because the evidence suggests that phospholipid molecules are arranged in a double layer.
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Worked example 1.3

You may be provided with data about unfamiliar organisms and asked to apply your mathematical skills to these data.

Llamas are mammals that live at high altitudes. Llama haemoglobin differs from human haemoglobin. Figure 1.1 shows the percentage saturations of llama and human haemoglobin at different partial pressures of oxygen.
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(a)  Draw a tangent on each curve to find the rate of change in oxygen saturation for both llama and human haemoglobin at 45 mmHg.

(2)

(b)  Find the ratio of rate of change for human haemoglobin : llama haemoglobin.

(1)



ratio = _____ : 1

This is another question with multiple steps. Remember to:


•  draw the tangents so that they just touch the lines at 45 mmHg, making sure that you use a sharp pencil

•  express the ratio in the order specified by the question, with the rate for human haemoglobin given first



Step 1: Find the rate of change in oxygen saturation for llama haemoglobin at 45 mmHg.


•  Draw a tangent on the curve for llama haemoglobin that just touches the curve at 45 mmHg.

•  Draw a triangle with the tangent as the hypotenuse.

•  Read off the values for the height of the triangle from the y-axis to find the change in y.

•  Read off the values for the width of the triangle from the x-axis to find the change in x.

•  Calculate the rate of change by diving change in y by change in x:



rate of change = 0.5% mmHg−1

Step 2: Find the rate of change in oxygen saturation for human haemoglobin at 45 mmHg

Repeat step 1 using the curve for human haemoglobin:

rate of change = 1.2% mmHg−1

Step 3: Find the ratio of change.

Divide the rate for human haemoglobin by the rate for llama haemoglobin:

ratio = 2.4 : 1
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Higher-order study skills

Application of knowledge




•  tables

•  line graphs

•  bar charts

•  scatter diagrams





1  Identify the main topic of the question — for example, enzymes or respiration.

2  Look for patterns or trends in the data.

3  Think of reasons why these patterns or trends have occurred.




[image: ]



[image: ]




[image: ]






•  added yeast to a liquid growth medium containing glucose

•  cultured the yeast in a sealed conical flask for 24 hours

•  measured oxygen uptake and ethanol production every hour
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•  lack of glucose — without the addition of a respiratory substrate, respiration (aerobic or anaerobic) cannot continue

•  lack of space — the yeast will divide throughout the investigation and space may become a limiting factor

•  accumulation of other toxic substances — by-products of metabolism other than ethanol could be toxic to the yeast
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Analysis, interpretation and evaluation
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Analysing and interpreting
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•  Higher pressure in the atrium than the ventricle will open the atrioventricular valve.

•  Higher pressure in the ventricle than the atrium will close the atrioventricular valve.

•  Higher pressure in the left ventricle than the aorta will open the aortic semilunar valve.

•  Higher pressure in the aorta than the left ventricle will close the aortic semilunar valve.
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Evaluating




•  Evidence for the conclusion…

•  Yes, the data do support the conclusion because…

•  Yes, the scientist was correct because…





•  Alternatively…

•  However…

•  On the other hand…

•  Whereas…





•  In conclusion…

•  In summary…

•  On the whole…

•  To conclude…
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Evaluating scientific procedures



•  Controls

•  Duration

•  Sample







	Factor
	Evaluation
	Explanation



	Controls
	Has a control experiment been used?
	A control experiment is set up to eliminate the possibility that something other than the independent variable may have caused the results.



	If a test group has been given a drug, what has the control group been given?
	Control groups should be treated in exactly the same way as the test group, but should not be given the drug. The test group may be given a placebo, or they may continue to take their original medication. For example, if testing a new medication for the treatment of asthma, the control group would continue to use their normal medication, as it would be dangerous for them to discontinue this and be given a placebo.



	Which variables were controlled and how were they controlled?
	Control variables can affect the outcome of the investigation and so must be kept constant or monitored. If testing a drug, controls are necessary to show that it is the drug that is responsible for any difference between the two groups.



	Duration
	How long was the study carried out for?
	Investigating the effect of smoking on lung cancer would show no effect if the smokers were only investigated over a short period of time. However, an investigation over many years would show the link between smoking and cancer.



	Sample
	What was the sample size?
	The larger the sample size, the more representative of the population as a whole.



	How have test subjects been selected or assigned to groups?
	Random sampling avoids bias.



	Who, or what, has been tested?
	Has a trial used isolated cells, human subjects or a different animal like a rat?
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•  How big was the sample size?

•  How long did the study last?

•  Has the substance been tested on humans?

•  Who funded the study?
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Evaluating data



•  p values — have p values been given for the results? The p value is the probability that the differences or associations in the results are due to chance. If the probability is less than or equal to 5% (p ≤ 0.05), then the differences or associations are significant (unlikely to be due to chance).

•  range — have range bars been included on a graph? The range gives the minimum and maximum values in a data set.

•  repeat measurements — have the measurements been repeated to allow a mean to be calculated and anomalous results to be identified?

•  scales — look at the scale divisions. How big are the increments? How would the conclusions be affected if a different scale had been used?

•  standard deviation — has the standard deviation been given for the data? Or have error bars been included on a graph? Error bars using standard deviation are better than range bars as they reduce the effect of extreme values. A large standard deviation shows a large spread around the mean. If the standard deviations overlap then there is probably no significant difference between the two sets of data. CCEA distinguishes between the standard deviation of the sample as an estimate for the population and the standard deviation of the mean. The error bars plotted on graphs will be the 95% confidence intervals.

•  units – have the numbers been given per thousand or per million? What unit has been used?
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Evaluating conclusions
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•  Group 1 were given an inhaler containing albuterol.

•  Group 2 were given an inhaler containing a placebo.

•  Group 3 were given no inhaler.
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Application to the exam

Sample question







•  Group A were just treated with radiotherapy.

•  Group B were treated with radiotherapy and TMZ.










	Treatment
	Median survival time/months
	Percentage of patients alive after 2 years



	RT alone
	15
	20



	RT/TMZ
	21
	43








(a)  How would the doctors find the median survival time?


(b)  Group A was the control group. Why was this group treated with radiotherapy instead of being given a placebo?


(c)  Explain what the results of the statistical test show.


(d)  The doctors concluded that TMZ improved the treatment of glioblastoma. Do the data in Table 1.2 support this conclusion? Give reasons for your answer.




How to approach the question



•  You may not have heard of glioblastoma, but you may have studied cancer as part of the A-level course.

•  573 patients is a large sample size. A sample size needs to be large enough to carry out statistical analysis.

•  ‘Patients’ tells you that the investigation was on humans. Sometimes you are given the results of trials on other animals and so the drug being investigated may not have the same effect in humans.

•  The patients are randomly assigned to one of two groups. Randomisation prevents selection bias, ensures that each patient has an equal chance of receiving the experimental treatment, and produces comparable groups.





•  the age of the patients

•  gender

•  the size of the tumour

•  secondary diseases like high blood pressure or diabetes

•  lifestyle factors such as drinking or smoking





•  How many are in each group?

•  What are the upper and lower values for survival times?

•  What is the quality of life?

•  Are there any side-effects of the drug?




Mark scheme


(a)  1  arrange survival times in order from low to high (or high to low);

       2  find the value with same number of survival times above and below/find the middle value;




(b)  (patients in the control group had brain tumours so) unethical not to treat/should still receive best treatment currently available;




(c)  1  p value suggests that difference is significant;

       2  difference between the results of the two groups is unlikely to be due to chance;




(d)  Yes, the results do support the conclusion because:




       1  median survival time increases by 6 months;

       2  number of patients still alive after 2 years is 23% higher;








       3  no standard deviation given and SD may overlap;

       4  some patients may have no increase in survival time;

       5  quality of life has not been reported;
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Sample answer for (d)
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•  Familiarise yourself with all of the mathematical skills that can be assessed at A-level and practise them.

•  Always present your calculations clearly and show all of your working.

•  Be critical when you are looking at data and think about what you have not been told as well as what you have.

•  Write balanced arguments, with evidence in favour and evidence against when you are answering an evaluation question.
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glycoproteins outside endothelial cells
— retaine blood cells and platelete
(substances with RMM < 69 000 can
pass — filtrate; most plasma proteine
have > RMM so remain in blood)

3 Capillaries in glomerulus supported by
podocytes — incomplete layer o no
resistance to filtrate flow

Figure 2.1 Sample section from an OCR A-level Biology student textbook, with accompanying notes
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mumps, rubella and TB. This protection relies
on a high proportion of the population being
vaccinated, since chains of infection are likely
to be disrupted. The greater the number of
individuale who are immune, the smaller the
probability that those who are not immune will
come into contact with an infectious individual,
a situation known as herd immunity. «<————————Key terms to define

Vaccination programmes over the past two /
How much have infant | centuries have caused infant mortality rates
el e GETEE plummet, allowed greater educational
attainment, and improved the quality of

o . . What might the author
family life and the vibrancy of the communlty<_mean s e

:;:gzeng:}ﬁsrt:;gnom in general. There are additional economic

benefits: reduction in the medical costs of
treating disease (which would otherwise be
much greater than the cost of vaccination
programmes) and, with fewer days off work,

improved productivity.
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The importance of

vaccination in society Key terms to highlight —
By giving long-term immunity to many diseases, check that you can define
vaccines have been important in preventing /7them.
formerly common and dangerous epidemics.

" : Why eradicated worldwide

Through their use, smallpox has been eradicated ©
g‘ ’ P . " when other diseases not?

worldwide, while measles, polio, rubella and
tetanus are now uncommon in Britain and
How uncommon? Why only
Britain and Ireland? What
offers protection from diphtheria, tetanus, about other countries?

Ireland. Presently in the UK, vaccination

whooping cough, polio, meningitis, measles,
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Membranes are essential structures found in and

around all cells, whether eukaryotic or prokaryotic.

They are found around the cell as the cell surface

membrane, separating the cell contente from the ex-

ternal environment. They are also found around organ-

elles such as mitochondria and lysosomes, where they

allow separate compartments to exist within a cell.

Inlysosomes, this compartmentalisation means that ~ The introductory
hydrolytic enzymes that could damage the cell are paragraph identifies
unable to cross the membrane and are kept isolated.  the main theme
Membranes within organelles form surfaces on which of the question
reactions can take place, like the cristae in mitochon-  (the importance of

dria, where some of the reactions of respiration occur  membranes) and

on the membrane. This eseay will discuss the struc- suggests how the essay
ture of these membranes and how important this content is going to link
structure is for the membranes to function.<————to this theme.

The start of this ———— Allmembranes have the same general structure,
paragraph flows directly ~whether the membrane is around a cell, around an
from the content in the  organelle or within an organelle: they all have a phos-
introductory paragraph  pholipid bilayer structure, with embedded proteine.
to show how it is The phospholipid bilayer allows lipid-soluble material
relevant to the title. to pass through it so that substances can enter
and leave, while preventing water-soluble substances
from passing through. The phospholipide can move,
giving the membrane a fiexible structure. Proteins
are distributed throughout the phospholipid bilayer
and can be found as extrinsic proteins on the inner or
outer surface of the membrane, and as intrinsic pro-
teins that completely span the membrane. Proteins
found at the outer surface may have roles as recep-
tors, or in adhesion between adjacent cells. Proteins
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Need to check who the
‘experts’ are that the
journalist refers to. ~~—|

Use of the word

‘thought’ is a bit — 5 thought toimprove blood vessel health by

vague. Is there
evidence?

~
Experts have discovered that drinking a pint of

Drinking alcohol is good for~—__
you!
August 2017

A daily alcoholic drink could reduce your risk of

dying young by 25%. «——————

beer or a glass of wine every day reduces your
riek ofheartdicease. o |
A study has found that women who drink three
to seven alcoholic drinks a week are 25% less
likely to die prematurely. Their chance of dying
from heart disease was 34% lower than lifelong
abstainers. Men who consume three to 14
alcoholic drinks a week are 13% less likely to die
prematurely and reduce their rigk of dying from
heart diecase by 21%. «—————————— 1

Drinking small amounts of alcohol is

reducing inflammation, and to increase the levels
of'good’ cholesterol in the blood.

However, the Journal of the American College of
Cardiology reports that drinking alcohol
becomes harmful beyond a certain point.

DrBo Xiled a team of scientists from the
Shandong University School of Public Health in
China, who analysed data from 333 247 -—
people between 1997 and 2009. They found
that men who drink more than 14 alcoholic drinke
per week have a 25% increased risk of dying
prematurely and a 67% increased chance of

dying from cancer. «—— ———————————

An attention-grabbing
headline. Some people
who are skim-reading a
newspaper might just
read this headline and
accept it as fact.

What is meant by ‘young"?

Refer to original research
and check that this

is what the experts
concluded.

All of this evidence
suggests drinking is
better for health than
abstaining. But why

are people lifelong
abstainers? Is there an
underlying health reason
for abstaining from
alcohol?

The journal that
published the research
is named. This adds

7 credibility, but also

gives a starting point
for finding the original
article.

Sample size is large.

Drinking alcohol does
not seem quite so ‘good
for you’ as the headline
suggests!
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Figure 1.1 Oxygen dissociation curves for human and llama
haemoglobin
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This sentence makes
the link to resting

spanning the membrane are called transmembrane
proteins and may be channel proteins (fluid-filled
channels that enable water-soluble molecules to
enter or leave the cell by diffusion) or carrier proteine
(proteins that bind to ions or molecules and then
change shape to transport substances across the
membrane). <

One of the key functions of a membrane is selective
permeability, which gives control over the movement
of substances into and out of a cell or organelle. To
exert this control, an important property of the cell-
surface membrane is that it is not readily permeable
to molecules. Small, non-polar molecules, for example
oxygen, can diffuse through the phospholipid bilayer,
but polar molecules and charged ions cannot diffuse
through membranes dues to the hydrophobic nature
of the hydrocarbon tails in the phospholipids making
up the bilayer. These polar or charged molecules can
enter and leave cells via transmembrane proteins
through a process called facilitated diffusion. Some
protein channels are selective to a specific ion and
only open if that ion is present, allowing the i [

potential in the
following paragraph.

Using the term
‘impulses’ is an example
of good use of scientific
terminology, whereas
‘signals’ or ‘messages”
would be inappropriate
terms to use.

pass through a fluid-filled hydrophilic channel 12
presence of these protein channels in membranes

is important in the control of ion movement and the
maintenance of electrochemical gradients. Molecules
can also enter and leave cells directly or indirectly by
active transport, which transports an ion or molecule
against its concentration gradient using energy in

the form of ATF. Active transport uses proteins
inmembranes to act as carriers, for example, the
sodium-potassium pump. «——w——w——————————

Neurones are specialised celle found in the nervous
system; their function is the rapid transmission

of nerve impulses from one part of the body to
another. Nerve impulees are waves of electrical
activity that travel along the axon membrane. The
phospholipid bilayer of the axon membrane prevents
the charged ione Na* and K* from diffusing across
it. Embedded within the axon membrane are specific
protein channels that allow either Na* or K* to move
through by facilitated diffusion. There are also
carrier proteins in the axon membrane that actively
transport three Na* out of the axon for every two
K* they transport into the axon. The impermeability
of the lipid bilayer to Na* and K*, together with

the active transport of more Na* out than K* in,
maintains the resting potential. In a resting neurone,
the inside of the axon is negatively charged relative

to the outside of the axon. When a receptor, for
example a Pacinian corpuscle, detects a stimulus,

the energy of the stimulus causes voltage-gated

This paragraph explains
membrane structure in
detail, with excellent use
of scientific terminology
and a very clear
application to the title.

Throughout this
paragraph, the
importance of the
phospholipid bilayer and
the membrane proteins
in the movement of
molecules has been
emphasised to apply
the content to the

title. The reference to
electrochemical gradients
and the sodium-
potassium pump leads
on nicely to the next
paragraph on neurones.

Naming the Pacinian
corpuscle makes a
good link to the next
paragraph.
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Marking point 4 1s
awarded here. The
question asks you

to specify the data

that will be collected,
and this well-written
answer would allow the
calculation of rate. The
student has also referred
to the direction of
movement, which is an
important point to note.

There is now enough to
award marking point 6
because the student has
explained what would
happen with both aerobic
and anaerobic respiration
if water was used in the
respirometer. This final
paragraph links clearly
to the question, with an
explanation of how the
respirometer can be used
to show that the peas are
respiring anaerobically.

The peas are put into the tube with potassium
hydroxide and the tube is sealed. The start position
of the coloured liquid is noted and a stop watch is
started. The direction of movement and the dis-
tance moved by the coloured liquid in 10 minutes

io recorded. v/ The potassium hydroxide is removed
and replaced with water, then the movement of the

Marking point 1 is
awarded here. The stem
of the question asks
for ‘an outline of the
experimental set-up”
and this brief but clear
description includes

coloured liquid is measured again for 10 minutes. v<—ged ient detail.

Variables to control include temperature, as this
affects the rate of respiration. Temperature can be
controlled using a water bath. v’ When doing repeats,
the same peas should be used each time because
peas at different stages of germination could have

The student has stated
which variables need
to be controlled, and
suggested how and
why they should be

different rates of respiration. v/ «—————————— controlled. Marking

If the peas are respiring aerobically the drop of liquid
will move to the left (towards the peas) with
potassium hydroxide and will not move with water.

v If the peas are respiring anaerobically, the drop
will move away from the peas when water is used v/

because the production of carbon dioxide will increase

the pressure in the respirometer.

points 2 and 3 are
awarded for this answer.

Marking point 5 is
awarded here and this
sentence also includes
the first part of marking
point 6.





OEBPS/images/51-1.gif
This topic is from the
same section of the
specification as the

topic in the previous 5
paragraph, but is a good
example of a specific
named cell, and is clearly
applied to the title.

Prokaryotes are

Na* channels in the membrane to open. Sodium ions
rapidly diffuse into the axon, triggering more Na*
channels to open and resulting in a reversal of the
charges on either side of the axon membrane, so that
the inside now has a positive charge. This is known as
an action potential and this part of the membrane is
now depolarised. <

A Pacinian corpuscle is a sensory receptor found
deep in the skin that responds to mechanical stimuli
such as pressure. The membrane of a Pacinian
corpuscle contains stretch-mediated sodium
channels. In the normal resting state, these channels
are too narrow to allow Na* to diffuse through them,
which maintains the resting potential of the Pacinian
corpuscle. Applying pressure to a Pacinian corpuscle
stretches the membrane and increases the diameter
of the sodium channels. Sodium ions are then able to
diffuse across the membrane, causing depolarisation
and creating an action potential.

Maintaining the resting potential across a

plasma membrane is dependent on the sodium-
potassium pump — the carrier protein that actively
transports Na* out and K* in. Active transport
requires ATP to change the shape of the carrier
protein and allow movement across the membrane.
ATP is synthesised in both animal and plant cells

by oxidative phosphorylation in mitochondria. «———
Mitochondria are surrounded by a double membrane
and the inner membrane is highly folded to form
cristae. The cristae provide a large surface area for
the attachment of proteins and enzymes involved in

examples of other types
of cell, as required by
the title.

This is evidence of
high-level knowledge,
beyond the limitations
of the specification.

A very good link

to the importance
of membranes in
maintaining a proton
gradient.

oxidative phosphorylation. Prokaryotes, which lack
membrane-bound organelles, have structures formed
from their cell-surface membrane called mesosomes,
where oxidative phosphorylation occurs. Oxidative
phosphorylation involves the transfer of electrons
down a series of electron carriers called the electron
transfer chain. These electron carriers, including

e .
coenzymes and cytochromes, are embedded in

their 5pec%§ order within the inner mitochondrial
membrane. Passing the electrons from carrier to
carrier releases energy that is used to actively
transport protons across the inner mitochondrial
membrane and into the intermembrane space. This
active transport of protons is dependent on a carrier
protein within the inner mitochondrial membrane. The
impermeable phospholipid bilayer prevents diffusion
of the charged hydrogen ions back into the matrix
and creates a proton gradient acrose the inner
mitochondrial membrane. Protone move back into the
matrix through protein channels that span the inner
mitochondrial membrane. The flow of protons through

This paragraph shows
excellent understanding
of the role of the
membrane in the
maintenance of the
resting potential

and the creation of

an action potential.
The level of scientific
content and the use of
terminology is of a high
standard throughout.
The student could have
written a lot more about
action potentials, but
writing too much about
one topic would limit
the opportunities to
make synoptic links.

This is an excellent
start to the paragraph
because it explains how
the previous material
about the sodium-
potassium pump relates
to the mitochondria.

This reference to
mesosomes reflects
content that may
not be on the A-level
specification.

This is a good link
made to the role

of the membrane

in maintaining the
positions of electron
transfer chain proteins.
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Figure 4.7 Respirometer
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Figure 2.2 Graph to show the rate of oxygen uptake in
mammals with different body mass
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This seems like an
obvious thing to state,
but the question

asks how breeding is
affected.

Feather mites lead to the feathers being in poor

condition and make breeding less successful V' Less
energy is available for reproduction/mating/courtship

displays. v/ <

You could come up
with other sensible
suggestions of how less
energy might reduce
breeding.
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Another good
explanation given

at the start of the
paragraph shows how
hormones are relevant
to both the theme and
to earlier content.

Naming this enzyme
shows very high-level
knowledge.

The concluding

these channels changes the structure of the enzyme

This entire paragraph

ATP synthase and catalyses the synthesis of ATP.<— has focused on oxidative

The transmission of nerve impulses referred to earlier
in this essay is one form of coordination in animals,
but animals also produce chemicals called hormones
to coordinate responses. Hormones are transported
in the blood and bind to their target cells via specific
receptors on the cell-surface membrane, which have a

complementary shape to the hormone. The receptor
site is part of a transmembrane protein spanning the
cell-surface membrane of the target cell. Adrenaline
is a hormone that binds to receptors on the outside

ofliver cells. This binding causes the shape of the
protein on the inside of the membrane, an enzyme
called adenyl cyclase, to change into its active form.
Activated adenyl cyclase can then initiate a series
of reactions that lead to the conversion of glycogen
to glucose through glycogenolysis. This mechanism
ofhormone action is known as the second messenger
model. There is no need for the adrenaline to move
through the cell surface membrane — it exerts its

effect inside the cell using a transmembrane protein. <—

paragraph draws —— Membranes are important in cells and, although the

together the topics
discussed in the essay
and emphasises why
membranes are so
important in different
types of cell.

general structure of the membrane is the same, dif-
ferent cells have different proteins on or within them
s0 that they can carry out their function. Action
potentiale could not be created in neurones without
ion channels and sodium-potassium pumps in their
membranes, Pacinian corpuscles would not respond
to mechanical stimuli without stretch-mediated Na*
channels, and liver cells would not respond to adren-
aline without specific receptors on their membrane
surface. Within cells, proteins and other structures
would be destroyed if enzymes, such as the hydrolytic
ones found in lysosomes, could not be kept separate
from the cytoplasm. Finally, mitochondria would not
be able to produce the ATP essential for living pro-
cesoes without the proteins of the electron transfer
chain located in their inner mitochondrial membranes.

phosphorylation, because
this is the only stage of
respiration that requires
a membrane. Avoiding
references to glycolysis
and the Krebs cycle has
kept the content relevant
to the title.

Reference to liver cells
reflects the title, which
specifies the inclusion of
different types of cell.

There is good emphasis
here on the importance
of membranes, and the
student has avoided
writing irrelevant content
about the control of
blood glucose levels.

This essay includes six
detailed paragraphs
(each of approximately
150 words), together
with an introduction
and conclusion, and is
about 1300 words long.
Although this seems

a lot to write in 35
minutes, you should be
able to write an essay
of 1000-2000 words
over about four or five
pages within that time.
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This final sentence
clearly links the
expected result to a
reason why a mouse
would have a higher
rate of respiration, for
marking point 6.

The student has made
two very good points
relating to the ethical
treatment of animals,

Handle animals gently and keep handling to a
minimum to reduce distress. Remove animals from
the respirometer as soon as the investigation is
complete and return them to their containers or
habitats. v Cover the potassium hydroxide with but a maximum of
gauze so that it does not come into contact with the 1 mark was available for
animals as it can cause irritation or burns. «—————this. Marking point 3 is

awarded here.
Temperature will affect the rate of respiration, so

place the respirometer in a water bath and monitor
the temperature using a thermometer. v/ Take
repeats for each animal so that mean rates of
oxygen uptake can be calculated.

Marking point 4 is
awarded here for a very
good description of how
and why temperature

should be controlled.
Calculate the distance moved by the drop of liquid in

mm per minute. Find the mass of the mouse and the This is a very clear
mass of the woodlouse, then calculate the distance description of the
moved by the liquid in mm per minute per gram. v <—asults that will be
collected, and marking

The mouse would be expected to have a higher rate point 5 is awarded.

of respiration than the woodlouse as the mouse is
amammal and requires a high rate of respiration to

maintain a constant body temperature. v’
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Flace the woodlouse in the respirometer with
potassium hydroxide to absorb the carbon dioxide.
Note the start position of the drop of liquid and
start the stop watch. Record the position of the
drop of liquid after 10 minutes.

A larger container would be needed for the mouse.
v Using a larger container and a larger animal would
require a larger volume of potassium hydroxide to
absorb all of the carbon dioxide

Marking points 1 and
2 are awarded here for
a clear description of
the modifications that
would be needed.
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The student could (a) In high-nutrient soil, non-carnivorous plants 1, adaptations have been given

instead have explained can obtain the nitrogen that they need and linked specifically to the role
the disadvantage to in the form of nitrates from the soil. They of the cells in protein synthesis.
carnivorous plants for would grow qu[ck\x and outcompete The student has stated that the
marking point 2. For carnivorous plants. v/ numbers of mitochondria and
example, carnivorous (b) The cells would have high numbers of ribosomes are high. It would not
plants require energy mitochondria to produce the ATP needed be an adaptation to just state
to synthesise enzymes for enzyme synthesis. v/ There would also  that mitochondria and ribosomes
and absorb nutrients, be high numbers of ribosomes and rough are present without referring to
so less energy is endoplasmic reticulum (ER) to synthesiee  the high numbers of them. Other
available for growth. the enzymes needed for digestion. v/'<——— adaptations could be:

(c) Active transport requires ATP produced =» extensive endoplasmic
The process is named during respiration. The text states that reticulum for transport of
and linked to clear absorptionis prevented by a respiratory enzymes
evidence from the inhibitor, so the process must be active - extensive Golgi for modification
text, so both marks transport v as it requires ATP from and packaging of the enzymes

—_—
are awarded. respirationy’
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Figure 1.3 Pressure changes in the aorta, left ventricle and
left atrium during one cardiac cycle
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Figure 1.4 A bar chart to show the effect of albuterol
spray on mean percentage increase in FEV compared with
control groups





