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Answer all the questions.

1 The diagram shows an octopus eye.

(@)

© OCR 2009

sansory cells of retina

—— nervea fibre

opiic nerva

octopus aye

Octopus eyes are very complex.
Some people say they have been designed.

Most scientists believe that eyes evolved by natural selection.

Explain how natural selection may have led to eyes that could focus light better.

Use these ideas to help you.
e variation in eyes
e survival

e reproduction
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(b) The diagram shows how scientists believe the major animal groups have evolved.

true worms insacts
vartabrates
moluscs
flatworms (Including oclopuses)
round worms

starfish

584 anamonas
and coral

common animal
ancestor
Vertebrate eyes are very similar to octopus eyes.

Which two of the statements best explain why the eyes of a vertebrate and an octopus are
similar?

1 Octopuses evolved from vertebrates.

2 The eyes of all animals are the same.

3 Vertebrates evolved from octopuses.

4 Eyes have evolved in many different animals.
5

Natural selection often produces similar solutions to similar problems.

ANSWET ..o and ..., [2]

[Total: 6]
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2 Read the following article.

Single DNA change causes mosquito resistance
Some mosquitoes can transnut malaria when they bite humans.

Insecticides are used to kill mosquitoes to stop the spread of malaria. However. resistance
to common insecticides has existed for 25 years and is widespread. Scienfists may have
discovered the cause of this resistance. They have found a single gene change in the
mosquito DNA, This alters an important protein in the nervous system which prevents
the insecticide Killing the mosquito.

(@ (i) What name do scientists give to a length of DNA that codes for one protein?
ANSWEL <. [1]

(i) What is the scientific term for a change to the DNA code like the one described in the
article?

ANSWET L. [1]

© OCR 2009
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(b) Four friends are discussing the article. Here are some of the things they say.

T oApril B
Lising Insecticklas
"'-'h, ! e &
iy | has caused this change | ﬁ -
e'} in the DN.A. l:'

—_ I .
L 11‘_"?3""-' L Fi ':
) . % 7 /f Using ms&chudes.‘n\\ :H /:,’-f}}i -

\ has changed the musqmtny
\~,____ ervironment,

——

~" Fran —
I,/ Maiural selection ‘\\, » /’f -Jlm_hk-\\
has helped spread this DMNA .-r'"“-i Changes to "'H
change quickly in mosquito [ DMNA happen even | [F TTE e
pc;pl.danmw ; if wa don't usa ,.l | R,
|n59ct||:~||:lei__,,____ ',L .
' 60 ‘n’(}
Write the names of the friends in the correct box.
correct statements incorrect statements
[2]
[Total: 4]
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3 The diagram below shows one possible pattern for human evolution. This is a simplified diagram
which only shows four of the many hominid species which scientists think have existed over the
last 1.7 million years.

1.7 million 600 000 300000 30000 prasant
years ago years ago years ago years ago day

Meanderthal man

Heidelberg
man

Upright man

Modeam man

(&) In 2004 on the Indonesian island of Flores, scientists found the skull and some bones from
an adult human female. Read the statements about this find.

Modarn man

The female was only one metre tall.
Next to the bones, scientists also found stone tools and signs of cooking.

The bones were 13 000 years old.

o 0O ® >r

Scientists said the bones belonged to a species new to science. They called this
species Flores man.

The scientists said that although the species had a smaller brain than modern man, it may
have been quite intelligent.

Which statement, A, B, C or D, provides evidence supporting this hypothesis?

ANSWET .uiiiei e e e e e et e e e e e e [1]

© OCR 2009



(b) The graph below shows the relationship between average height and average brain size for
some human species.

2000 -
Modern man
1500 + .
brain sire
in cm?
1000 + Upright man
™
500 T Flores man
™
- 4 - - b
1.0 1.25 1.5 1.75 2.0
height
inm

Flores man evolved after Upright man.

The evolution of Flores man does not fit the usually accepted theory of how humans have
changed as they evolved over time.

Put ticks (v') in the boxes next to any trends in which Flores man does not fit.

They have developed sophisticated language.

They have become taller.

They have developed larger brains.

They have developed more sophisticated tools.

[1]
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(c)
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8
In 2006, a second team of scientists challenged the idea that Flores man was a new
species.

They suggested the remains could be those of a modern human who had a small brain due
to a disease. The scientists put forward the following points to back up their argument.

e Modern humans inhabited Flores at the same time as Flores man.
e The tools found are the same as those used by modern humans.
e Some diseases are known to stunt brain and body growth.

Here are some suggestions about why the second team came to different conclusions using
the same data about the bones found at Flores.

A The second team don't agree with the dating of the bones.
B The second team think that the first group of scientists may have lacked imagination.

C The second team don't believe the evidence justifies changing established ideas
about human evolution.

D The second team think the observations on the tools found are wrong.
The second team think they have discovered new evidence.

The second team think that they have made better conclusions based on the same
evidence.

Which two suggestions, A, B, C, D, E or F, do you think best explain how the two teams of
scientists have such different ideas?

ANSWET ...oeeiinniiniiinnnnnns and ..., [2]

[Total: 4]
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4 Eve is trying to eat healthily. She knows that it is important to cut down on some food chemicals
such as sugar, fat and salt.
Eve has a fridge magnet that shows guidelines for healthy amounts of sugar, fat and salt in
foods.

CHECK THE

LABELS!

What's a little? | What's a lo1?
(per 100g) (per 100 g)
Sugar 29 10g
Fal 39 204
Salt | 039 1.5g

(@) Eve looks at the label on a packet of Krunchy Crisps.

' Krunchy Crisps

/ \ \\ per 100g \'I
lenergy | 2190kJ |
| sugar I". 25¢g
fat ' 33.0¢g
salt 1.6¢g

© OCR 2009
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(i) Use information from the fridge magnet and the Krunchy Crisps packet to decide
whether the crisps are high or low in sugar, fat and salt.

(i)

Put a tick (v') in each correct box.

high

low

sugar

fat

salt

[2]

Eve knows that she cannot assess the risk of eating Krunchy Crisps using only this

information.

Which statements show why she cannot assess the risk?

Put ticks (v') in the two correct boxes.

She might be eating other foods that are more harmful

than crisps.

She does not know the outcomes of eating too much

sugar, salt and fat.

She needs to take into account the amount of crisps

that she eats.

Other brands of crisps may have different amounts of

sugar, salt and fat.

[2]
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(b) (i) The label on the Krunchy Crisps also gives information about the amounts of

© OCR 2009

carbohydrates and protein in the crisps.

What elements are present in carbohydrates and protein?

Put a tick (v') in each correct box for each element.

carbohydrates

protein

carbon

hydrogen

oxygen

nitrogen

[2]

(i) The fridge magnet does not have a recommended maximum amount for protein. Our

bodies need lots of protein.

Finish the sentences by putting a around the correct word or words.

Proteins are broken down during
digestion to form ...

Proteins are synthesised in the body
from ...

The part of the body that is mainly
proteinis ...

Waste excess protein is broken down
in the ...

After being broken down, waste
protein is excreted from the body in
the form of ...

... glucose / amino acids / urea.

.. amino acids / DNA / haemoglobin.

.. bones / teeth / tendons.

.. intestine / kidneys / liver.

..urea/urine/amino acids.

[3]
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(c) Eve reads an article that says that people with a high fat diet have an increased risk of
getting heart disease.
Eve knows that her grandmother eats lots of fatty foods and has a very healthy heart.
Does Eve’s Grandmother prove that the article is wrong?

Explain your answer

[3]
[Total: 12]
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5 (a) In the European Union food additives are given E numbers. There are four categories of E
numbers

E100-E199
E200-E299
E300-E399

E400+

Each range of numbers applies to a different category of food additive. Explain the purpose
of two categories of food additives.

[2]

(b) Additives with E numbers have all been approved for use in the UK and the European
Union.

Put a cross (X) in the box next to each false statement about foods containing additives.

Additives are always the highest risk chemicals in foods.

Fresh food without additives is always safer.

All approved additives have always passed a safety test.

Approved additives never cause health problems.

[1]
[Total: 3]
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6 (a) Radon gas is given off by the rocks in some parts of Britain.
Radon is a radioactive gas. It gives off alpha radiation.
Two different radon isotopes are given off by some rocks.

The heavier radon isotope has a half-life of nearly 4 days, while the lighter
half-life of about a minute.

isotope has a

In an experiment, the activity of samples of these two types of radon was measured.

Sample H contained the heavier type only. Sample L contained the lighter ty
sample had the same number of atoms at the start.

pe only. Each

radiation
_ deleclors
" sample H ) e
eavy isotope - -
half-life 4 days containers

(light isotope)
half-life 1 minute

sample L

Put a tick (v') in the box next to each correct statement about these two samples.

After an hour, sample L will have no radon atoms left.

Sample H will always have a smaller activity than sample L.

When the samples are first set up, they will have the same activity.

After 8 days, sample H will have about a quarter of its activity at the start.

It is impossible to predict the exact activity of sample H after two days.

© OCR 2009
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(b) This question is about houses in regions where there is too much radon gas.

If the level of radon is too high, there is a health risk, so action must be taken.

The maps show the percentage of houses with a health risk due to radon gas in three

different regions of England.

)

Cambridgeshira

Morfolk

percentage of houses where
action must be taken

less than 1%

batweaen 1% and 3%

betwaan 3% and 5%

batwaen 5% and 109

BsEEo

maore than 10%:

Put a tick (v') in the box for each correct region for each statement.

Yorkshire

Cambridgeshire

Norfolk

Yorkshire

very high radon levels.

One part of this region has

Over half of these regions
have very low radon levels.

No area in this region has
more than 3% of houses
where action must be taken.

© OCR 2009
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(c) Four people who live on one street have been told that their houses are above the level
where action must be taken.

Steve
| will have the ground
s | floor sealed 1o reduce the amount
of radon getting in from the
rocks under the house.

Debbie
I'm not happy living in the
area now. | will move away to somawhera

safer. I'm not prepared to 1ake
the risk.

Julian
| live by myself, and
I'm nat in the house very
much. It's not worthwhile
making any changes.

| will keep my
house well ventilated.
| can't affiord 1o have
the ground floor
saalad,

‘u\ \ ﬁ W J
(i) Who thinks there is no real risk from radon gas in their house?

Put a tick (v') in the box next to each correct name.

Steve
Debbie
Julian
Marion
[1]
(i) Use the comments of these four people to explain what is meant by the precautionary
principle.
[3]
[Total: 10]
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7 Read the following letter from a local newspaper.

The writer has strong views, but he has some of his facts wrong.

Deow S,

I amvvery angsyy aboul the plawn To- budd: o nuclear power stdlion in
ol aueas, Not many people realise how very doangerouy they are: Let
nies explain how they work: The nuclear fuel iy buunl To release heat
energy. This makes steany, and feam iy wied to- twrn turbines and.

. However, il also leavey dangerowy radioactive wagle: Some
of this waste will be radicactive for thowsands of years:

Nuclear power stiliony also produce radoation; which can cause
cancer. Thiy radiation con leak out and poison owr water jupplies;
thisy happened: in Chernolnld

We: ewe it to- oww greal-grandchddren - and thedr great-grandchildren,
and: sor ovy, many Tumes - To- jlop This evil menace now.

I plead with-all readery to-wrile lellery to- 0w Member of Parliament
straighd aaway|
Youwy foilhidly,

I R Ateman

Write T in the box next to each true statement from the letter and F in the box next to each false
one.

T (true)
or
F (false)

The nuclear fuel is burnt to release heat energy.

Steam is used to turn turbines and generators.

Some of this waste will be radioactive for thousands of years.

Nuclear power stations also produce radiation which can cause cancer.

[3]
[Total: 3]
END OF QUESTION PAPER
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Guidance for Examiners

Additional Guidance within any mark scheme takes precedence over the following guidance.

1. Mark strictly to the mark scheme.
2. Make no deductions for wrong work after an acceptable answer unless the mark scheme says otherwise.
3. Accept any clear, unambiguous response which is correct, e.g. mis-spellings if phonetically correct (but check additional guidance).
4. Abbreviations, annotations and conventions used in the detailed mark scheme:

/ = alternative and acceptable answers for the same marking point

(1) = separates marking points

not/reject = answers which are not worthy of credit

ighore = statements which are irrelevant - applies to neutral answers

allow/accept = answers that can be accepted

(words) = words which are not essential to gain credit

words = underlined words must be present in answer to score a mark

ecf = error carried forward

AW/owtte = alternative wording

ORA = or reverse argument

E.g. mark scheme shows ‘work done in lifting / (change in) gravitational potential energy’ (1)
work done = 0 marks
work done lifting = 1 mark
change in potential energy = 0 marks
gravitational potential energy = 1 mark

If a candidate alters his/her response, examiners should accept the alteration.

Crossed out answers should be considered only if no other response has been made. When marking crossed out responses, accept correct answers
which are clear and unambiguous.

7. The list principle:
If a list of responses greater than the number requested is given, work through the list from the beginning. Award one mark for each correct
response, ignore any neutral response, and deduct one mark for any incorrect response, e.g. one which has an error of science. If the number of
incorrect responses is equal to or greater than the number of correct responses, no marks are awarded. A neutral response is correct but irrelevant
to the question.

© OCR 2009
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8. Marking method for tick boxes:
Always check the additional guidance.

If there is a set of boxes, some of which should be ticked and others left empty, then judge the entire set of boxes.

If there is at least one tick, ignore crosses. If there are no ticks, accept clear, unambiguous indications, e.g. shading or crosses.

Credit should be given for each box correctly ticked. If more boxes are ticked than there are correct answers, then deduct one mark for each
additional tick. Candidates cannot score less than zero marks.

E.g. If a question requires candidates to identify a city in England, then in the boxes

Edinburgh
Manchester
Paris
Southampton

the second and fourth boxes should have ticks (or other clear indication of choice) and the first and third should be blank (or have indication of choice
crossed out).

Edinburgh v Vi v ivi]v
Manchester v i ix |v |v |V v
Paris v | v v v | Vv
Southampton v x 4 v | v v
Score: 21211 (1 (1)1 |0 |0 |0 |NR

© OCR 2009



24

Question Expected Answers Marks Rationale

1| a some individuals have eyes that focus/work 4
better;

individuals with better eyes are more likely to find
food/escape predation/find mates/survive;

so individuals with better eyes are more likely to
breed and pass on genes;

over many generations the eyes slowly improve;

b 4 and 5 2 One mark for each correct response

Accept either order for correct responses

Accept — a clear indication of the correct response eg.
underline or circle numbers 4 and 5 in the question, if

responses are not provided in the correct spaces

if more than two responses - deduct one mark

Total 6
2| a| i |gene/allele 1 Reject — chromosome
ii | mutation 1 Accept — mutate

Reject — mutant

b correct | incorrect 2 all 4 correct = 2 marks
lan April
Fran _ .
Jim deduct one mark for each incorrect or missing response

Total 4

© OCR 2009
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Question Expected Answers Marks Rationale

3|a B 1 Accept — a clear indication of the correct answer eg. Underline
or circle letter B in the question

More than 1 response = 0 marks

b 1 Two correct responses = 1 mark

become taller v
developed larger brains v

More than 2 response = 0 marks

accept a clear response eg. v' or X or shading etc.

ignore X if combination of v and X used

o CandF 2 One mark for each correct response

Accept either order for correct responses

Accept — a clear indication of the correct response eg.
underline or circle numbers 4 and 5 in the question, if

responses are not provided in the correct spaces

if more than two responses - deduct one mark

Total 4

© OCR 2009
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Question Expected Answers Marks Rationale
4 1 a|i high low 2 3 correct =2 nlarks
v 1 or 2 correct = 1 mark
sugar
fat v | v hadi
salt % accept a clear response eg. v' or X or shading etc.
ignore X if combination of v and X used
i 2 one mark for each correct tick
does not know the outcome v v .
amount of crisps that she eats | v/ accept a clear response eg. v or X or shading etc.
ignore X if combination of v and X used
if more than two responses - deduct one mark
b |i carbohydrates proteins 2 one mark for each correct column
carbon v v tacl v or X hadi ;
hydrogen v v accept a clear response eg. v" or X or shading etc.
v v . . .
oxygen ignore X if combination of v and X used
nitrogen v
ii | amino acids 3 5 correct responses = 3 marks
amino acids 3 or 4 correct responses = 2 marks
tendons 2 correct responses = 1 mark
liver
urea accept a clear response eg. underline, shading, ticks etc.

© OCR 2009
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Question

Expected Answers

Marks

Rationale

4

C

[3 marks] Candidate demonstrates a high level of
understanding of the difference between
correlation and cause, and in the context of heart
disease illustrates other contributing factors than
a high fat diet. The significance of individual
cases is accounted for in the answer. The
answer is expressed clearly and logically.

[2 marks] Candidate demonstrates a good
understanding that individual cases do not
always fit an accepted pattern. The presence of
a correlation is identified or the lack of a causal
link in the article. The answer is expressed
clearly and logically.

[1 mark] Candidate states whether the article is
proven wrong, and gives a valid, relevant reason
for their answer, but does not compare
correlation and causal links. These points may
not be expressed in a logical sequence.

there is a correlation between a high fat diet and heart
disease;
does not prove cause;
individual cases do not always fit the pattern;
there are other factors which may cause heart disease

Total

12
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Question

Expected Answers

Marks

Rationale

5

a

colour;
to make food more attractive;

preservatives;
to slow the growth of microorganisms/make food
last longer;

antioxidants;
prevent fats and oils deteriorating on contact with
oxygen

emulsifiers/stabilisers;
help ingredients stay mixed that would otherwise
separate

any two
must have correct purpose for each example cited

sweeteners;
reduce the amount of sugar added to food
b highest risk chemicals X 1 all 3 correct responses = 1 mark
fresh food always safer X ]
accept a clear response eg. v or shading etc.
never cause heath problems X
Total 3




29

Question Expected Answers Marks Rationale

6| a 2 one mark for each correct tick

deduct one mark for each incorrect tick if more than two ticks

quarter of its activity at start v used
) . : . ~ _
impossible to predict exact activity accept a clear response eg. X or shading etc.
ignore X if combination of v and X used
b Cambs Norfolk Yorks 4 Mark each row separately
v
7 7 first row — 1 mark for correct v' (2 or 3 v' = 0 marks)
7 second row - 1 mark for each correct v' (3 v = 1 mark)
third row — 1 mark for correct v (2 or 3 v' = 0 marks)
accept a clear response eg. v' or X or shading etc.
ignore X if combination of v and X used
C || steve v 1

deduct one mark for each incorrect tick if more than two ticks
used

Marion 4

accept a clear response eg. X or shading etc.

ignore X if combination of v and X used
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Question Expected Answers Marks Rationale
6 | ¢ | ii | [3 marks] Candidate demonstrates a high level of 3
understanding of the precautionary principle;

in a particular situation:

» the risk is not clearly known or understood, and
* the consequences may be serious

It is then advisable not to proceed (until you
know more). Debbie is identified as an example
of this from the question. The answer is
expressed clearly and logically.

[2 marks] Candidate goes beyond a colloquial
definition, linking the precautionary principle to
the unquantified nature of the risk, but not
relating it to the severity of the outcome that
could result. The answer is expressed clearly
and logically.

[1 mark] Candidate offers a colloquial definition
of the precautionary principle (better safe than
sorry owtte), and identifies Debbie as an
example.

Total 10
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Question Expected Answers Marks Rationale
7 burnt to release heat energy F 3 4 ¢ _3 K
steam used to turn turbines T COITECLTESPONSES = 5 marks
radioactive for thousands of years T _
3 correct responses = 2 marks
can cause cancer T
2 correct responses = 1 mark
accept v and X if used together
reject v or X if used alone
Total 3
| | | Section total 42




