1.
(a)
(i)
so that they can be absorbed /
so that they can pass into the blood stream /
so that they can pass through the wall of the intestine (1)
1

ignore so they can be used by the body

not just into the wall of the intestine

(ii)
small intestine (1)

allow duodenum / ileum (1)
not just intestine BUT allow intestine if qualified eg intestine / ileum
not large intestine


lipase (1)

allow breaking large molecules into smaller molecules / fatty acids / glycerol as alternative to lipase

allow providing an active site


bile (salts) (1)
3

allow emulsifier
(b)
(i)
antigens (1)

(ii)
antibodies (1)

(iii)
bronchioles (1)
3

not bronchi

[7]

2.
(a)
A and G (1)
1

either order, both needed for mark

(b)
it may change the bases / base sequence (1)
1

ignore change the genetic code / changes to chromosomes
allow change the letters / named bases / change base pairing

(c)
it may code for a different protein / enzyme /


protein / enzyme does not work / is not made (1)
1

ignore different amino acid
allow polypeptide / peptide / chain of amino acids
not change amount that is made

(d)
chemicals (1)
1

allow named chemical eg benzene / nicotine / nitrites / toluene / radioactive materials
allow other type of ionising radiation eg alpha / beta / gamma / X rays / cosmic rays / nuclear radiation / ionising radiation
ignore radiation / microwaves / atomic radiation
allow spontaneous

[4]

3.
(a)
they cannot make it themselves /
cannot produce enough /
pancreas is not working /


cannot control their blood sugar level /
stop their blood sugar level getting too high /
to control / lower their blood sugar level /


to change sugar into glycogen/


to allow sugar into cells (1)
1

(b)
convert excess glucose into glycogen in the liver (1)
1

more than one box ticked = 0

(c)
the blood sugar level will vary (1)
the food eaten / the amount of exercise will vary (1)
2

allow higher level answers eg the rate of respiration will change

[4]

4.
(a)
(i)
liver (1)
1

(ii)
liver and pancreas (1)
1

either order but must have both

(iii)
eye (1)
1

(b)
some of the genes are switched off / only some of the genes are switched on (1)
1

allow alternative wording for gene e.g. code / DNA

[4]

5.
(a)
(i)
LHS = glucose (1) RHS = water (1)
2

allow sugar
allow correct formulae
ignore balancing

(ii)
(muscles) cannot get enough oxygen (1)
1

allow anaerobic respiration / oxygen debt
ignore there is no oxygen getting to the muscles

(b)
1st box / cyclist C is healthier than cyclist A (1)
1

more than one tick = 0

(c)
liver (1)
1

[5]

6.
(a)
65 (years) (1)
1

allow +/– one year

(b)
any two from:
efficiency of the lungs will not decline so rapidly (1)

ignore efficiency of the lungs will improve


will become disabled at an older age / less likely to
die from lack of lung efficiency (1)

allow longer life expectancy / stay healthy for longer
not will prevent any disabilities


will not recover to become as efficient as a non-smoker (1)


quantitative mark i.e. when they become disabled (85 +/– 1 years old))
or how much longer they stay ok for (20 +/–2 years) (1)
2

[3]

7.
(a)
(i)
a change in the base sequence / base code / DNA / gene /
chromosome / chromosome number (1)
1

ignore simply change in code / information
allow DNA damaged

(ii)
cell unable to make the protein / enzyme
OR
cell makes a faulty protein / enzyme (1)
1

allow make different / wrong protein
allow not enough protein made

(b)
(digested in) small intestine / ileum (1)
3

allow intestine / duodenum
not large intestine
e.g. stomach and intestine = 0


by lipase (1)

‘lipase digests fatty acids’ = 0
but ‘lipase digests fatty acids in small intestine’ = 1
(i.e. only penalise for fatty acid error once)


(bile) increases the surface area of the droplets / breaks
large droplets into small droplets / emulsifies (1)

allow neutralise (acid / contents from stomach)

(c)
(i)
it is recessive (1)
1

ignore not dominant
allow need 2 (alleles) to show disorder

(ii)
25% / 0.25 / ¼ / 1 in 4 / 1:3 (2)
2

correct answer, no / incorrect working = 2
not 1:4 / 1 in 3 / 1/3
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(1)

if probability is incorrect then diagram must be fully correct for 1 mark
allow the two rows reversed (i.e. row beginning with n to come first)
allow nN

[8]

8.
(a)
motor neurone (1)
1

more than one answer = 0

(b)
no receptors / neurones / nerves / nerve endings (in the arm) /
sensory neurones not connected up (1)
1

allow no feelings / senses (in the arm) / reflex not working (1)
ignore its plastic / artificial
not any reference to the brain

[2]

9.
(a)
(i)
gene (1)
1

not genetic (code) / codes / allele(s)

(ii)
protein (1)
1

ignore peptide / enzyme / named protein

(b)
alleles (1)
heterozygous (1)

ignore carrier


dark (1)
3

allow black / brown (1)
not dark blonde / darker / any other colour

[5]

10.
(a)
oestrogen / progesterone (1)
1

ignore sex hormone / female hormone
allow estrogen (1)

(b)
antibodies / they are specific (for a particular antigen) /
antibodies / they only recognise / bind / have a complementary shape /
fit with these proteins / antigens ORA (1)
1

reject they have the same shape
ignore selective / attracted to

(c)
(i)
identify possible (side) effects / see if it is harmful /
see if it works / see if it is safe / find correct dose /
have similar systems / work in the same way / genetic similarities (1)
1

allow human life is more valuable (1)

(ii)
(human) cells or tissues /

not artificial / dead / plant tissues
ignore named tissues unless qualified eg
test it on skin = 0

test on skin cells =1


computer (models) (1)
1

ignore any human trials /volunteers

[4]

11.
(a)
two from:
(drug) fits / blocks the receptor (site / molecule) (1)

allow compete for receptor site = 2


stops the neurotransmitter getting into receptor (site / molecule) (1)

ignore blocks messages / blocks nerves

ignore stops neurotransmitter working / passing messages


receptor is on the membrane (of next neurone) (1)
2

(b)
addicted to nicotine / dependency on nicotine / contain nicotine (1)
1

ignore reference to it is addictive / contains an addictive chemical unless refers to nicotine
not a list unless specifies that it is nicotine that is addictive

(c)
calculation: 34.6 (1)

allow 35 (1)
not 34 or 35.0


is obese because (BMI) over 30 (1)
2

allow above threshold / figure for obese person (1)
not above any specific number other than 30
ECF / answer to second mark must be consistent with answer to calculation
If no answer to calculation, zero marks for question

[5]

12.
(a)
prostate (cancer) (1)
(female) breast (1)
2

(b)
malignant tumours / they grow or reproduce faster / more aggressive ORA (1)

allow more likely to kill / lower survival rate (1)
ignore fatal / can kill on it’s own
ignore more harmful / dangerous / comments about risk


malignant tumours / they spread ORA (1)
2

not tumours move or travel
spread more aggressively / faster = 2

[4]

13.
(a)
(i)
overweight (1)
1

more than one answer ringed scores [0]
allow any other correct indication eg underline

(ii)
answer between 7 and 27 (kg) (1)
1

figures are inclusive
allow either figure or range within acceptable range eg 7 – 10 scores (1) but 6 – 10 scores [0]
allow correct answer with correct units eg 7000 grams

(b)
37.5 g / grams (1)
1

mark answer line first. if blank allow if final answer clearly indicated above
unit and correct figure required for mark
allow correct answer with correct units eg 0.0375 kg

(c)
if he is vegetarian / ethical issues / religious or moral issues /
medical issues / allergies / fat content (1)
1

allow taste / cost / convenience / availability (1)
allow media influences (1)
ignore his choice / lifestyle / work hours / his diet / method of cooking

[4]

14.
(a)
lens becomes thinner / less rounded (1)

allow lens is stretched / flatter (1)
ignore lens is longer
not just lens changes shape
not lens contracts


ciliary muscle relaxes (1)

allow ciliary muscles get longer (1)


suspensory ligaments tighten (1)
3

allow suspensory ligaments are pulled / pull (1)
ignore suspensory ligaments contract / stretch

(b)
can not judge distance (as well) / reduced field of vision / AW (1)
1

allow loss of vision on one side (1)
allow poor / no 3D vision / lack of depth perception (1)
allow difficult to judge position / where things are (1)
ignore monocular vision / no binocular vision
ignore blurred vision / vision not as good

[4]

15.
(a)
(i)
evaporation (requires heat / energy) (1)
1

allow vaporisation (1)
allow changes from a liquid to a gas (1)
allow higher level answers with correct reference to latent heat eg water has a high latent heat

(ii)
homeostasis (1)
1

more than one answer ringed scores (0)
allow any other correct indication eg underline

(b)
needs to remove / breakdown lactic acid / lactic acid is present (1)

allow move lactic acid from muscles / to liver (1)


any one from:
has been respiring anaerobically (1)
needs extra oxygen (1)
to pay back oxygen debt (1)
2

not just needs oxygen, must be idea of more oxygen

[4]

16.
(a)
probability: 0.25 / 25% / 1 in 4 / 1/4 / 1:3 / 1 to 3 (3)

correct answer, no working sores (3)
not 1:4


but
correct offspring: FF, Ff, Ff, ff (2)

correct offspring, gametes not clearly identified scores (2)


but
correct gametes: f and F (1)
3

allow as headings in Punnett square
only allow in a line diagram if gametes shown clearly separated, circled or labelled

(b)
red-green colour blindness (1)
1

more than one answer ringed scores (0)
allow any other correct indication eg underline

[4]

17.
(a)
few(er) cilia / cilia do not work / cilia damaged (1)
1

allow cilia clogged (1)
allow more mucus (1)
not just covered in mucus
allow reference to cancer eg DNA damaged (1)
not just cell damage / cells depleted
not covered in tar / dirt / dust
not hairs

(b)
satisfy craving / addicted to nicotine (1)
1

allow same sensation (1)
allow gives you the nicotine you need (1)
allow it allows you to come off nicotine slowly / reduce withdrawal symptoms / no cold turkey (1)
allow do not contain all the other harmful things cigarettes do (1)

(c)
(fit means) idea that good at physical activity (1)

allow specific example such as good stamina / short recovery time / strong / agile / fast / flexible (1)
ignore just being active / efficient


(healthy means) free from infection (1)
2

allow not ill
allow can fight illness/ infection / strong immune system (1)
ignore references to diet / drugs / exercise / stress / smoking

[4]

18.
(a)
(i)
bend/refract/focus (the light entering the eye) (1)
1
NOT reflects light/diffracts light
NOT control light going into the eye
ignore idea of protection

(ii)
change the size of the pupil/control the amount of light
entering the eye/ensure that the correct amount of ligh
reaches the retina (1)
1

allow prevent damage to the retina (caused by too much light)/protects retina
allow let in more light in dim conditions/ aw
allow to see in the dark (limit of acceptability)

(b)
focused image lands on retina/focus on distant objects/aw (1)
1

allow the lens does not focus the light accurately
eg to focus the light into the correct position
eg to see things far away

allow (lens) is the wrong shape, eg lens is too thick
allow because the lens cannot accommodate
NOT lens is concave or too thin or too long
allow (lens) needs to be less powerful/thinner
ignore lens is not working properly

(c)
laser surgery (1)
1

allow cornea surgery/conductive chiroplasty
NOT references to glasses or contact lenses

(d)
(colour blindness is) inherited or genetic/lack of
specialised cells in retina (1)
1

allow abnormal cones/lack of cones
allow wrong amount of cones
ignore retina is damaged/abnormal retina
allow some receptor cells in the retina do not work

[5]

19.
(a)
(i)
breast (development)/hips widen/
periods (start)/menstrual cycle/
pubic hair/hair under arms/body hair (1)
1

ignore makes hair grow (must be body hair)
ignore hips larger
ignore eggs released/references to ovulation/specific references to changes in the uterus
ignore moods and spots

(ii)
progesterone (1)
1

be lenient on spelling eg allow progesterogen / progestogen

(b)
mimic pregnancy/aw (1)
prevent ovulation/aw (1)
2

eg body thinks it is pregnant
eg no egg produced
allow a reason and an explanation eg prevents ovulation or no egg (1) to be fertilised (1)
ignore references to barriers to sperm

(c)
idea of cruelty / ethical objection /

allow it could harm/hurt/kill animals/inhumane
allow references to animal rights
eg animal can’t speak for itself
eg some people think animals have same rights as humans
eg animals have no control over what happens to them


may work differently in different species/animals are
not the same as humans (1)
1

eg it might not hurt the animal but could harm the human

[5]

20.
(a)
a systolic pressure of 120 and a diastolic pressure of 80 (1)
1

tick in third box down
if more than one box is ticked = 0
allow circled, underlined or crossed answers

(b)
there does not appear to be any relationship/aw(1)
1

allow it does not matter/nothing
eg whatever the height the blood pressure is around 55
eg all different at different heights (limit of acceptability)

(c)
the higher the weight the higher the blood pressure/diastolic (1)
1

allow systolic
eg there is a positive correlation
eg they are directly proportional
eg when one goes up the other goes up
eg there is an exponential increase

(d)
low blood pressure: dizziness/fainting/poor circulation/ kidney failure (1)

eg not enough blood reaches organs
allow coma, unconscious, cold hands/feet
ignore tiredness and/or weakness


high blood pressure: burst blood vessels/damage to
brain/kidney damage/heart disease/stroke (1)
2

allow heart attacks or heart disorders
allow higher level answers eg aneurysm/heart or cerebral infarction

[5]

21.
(a)
LSD (1)
1

allow tick or circle on picture, if line blank

(b)
some are more harmful/addictive than others (1)

references to classes of drugs must be correct for first mark eg class A are more dangerous than class C
eg depends how dangerous they are
eg put into different classes according to their effect/side effects/long & short term effects
eg heroin is more dangerous than cannabis
ignore Class A are stronger/worse than Class C


different laws apply to each group (1)
2

ignore incorrect references to class of drugs when related to penalties, eg Class C drugs attract a higher prison sentence than Class A scores 1
eg Class A drugs get prison sentence, but Class C are legal scores 0
eg the more dangerous the drug (1) the heavier the penalty (1)

(c)
any mention of synapses (1)


slow down/reduce/block the neurotransmitter/ acetylcholine/ACh release (1)

eg prevents signals from the body getting to the brain


less nerve impulses or signals travel to brain (1)

eg they block the chemical acetylcholine (1) so less nerve impulses travel to the brain (1)

eg reduce the amount of chemical transmitter released (1) at synapses (1) making for slower reactions


block the receptor sites/detection of the neurotransmitter acetylcholine/ACh (1)
2

ignore references to slower reactions or slowing down brain or nervous system
ignore references to feeling depressed or ‘down’
allow any other named neurotransmitter

[5]

22.
(a)
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2

all three correct (2)
1 or 2 correct (1)

if more than one line from a box on the left then no mark for that box
ignore any incorrect lines from right hand boxes

(b)
may not be bacteria or fungus
/ may be a virus/protozoa /
may be resistant (1)
1

allow not completing course (1)
allow if dose is insufficient/drug not strong enough (1)
allow may stop pathogen reproducing (1)

(c)
resistant bacteria may survive (1)

reject the antibiotic makes the bacteria resistant/makes a resistant strain


resistant bacteria reproduce (1)


resistant bacteria may produce a resistant strain (1)
2

allow some people may not develop a natural immunity (1)

allow side effects/allergies (1)

[5]

23.
(a)
D (1)
1

allow lettuce/vitamin C
NOT C alone
every incorrect answer negates a correct answer

(b)
(i)
3 (1)
1

mark answer line first - if blank look for answer in working

(ii)
any two from
come from an animal (1)

ignore meat


contain essential amino acids (1)

allow contains amino acids that are necessary in the diet


contain amino acids that cannot be made by the body (1)
2

(iii)
religious/cultural reasons /

eg in hot countries heat is more likely to cause food poisoning


ethical reasons/

eg it is cruel


food allergies/health reason qualified (1)
1

eg contains a lower saturated fat content

ignore don’t like the taste

(c)
it breaks down/removes/ filters alcohol/toxins/substances (from the blood)/
idea that blood passes through the liver before it reaches other organs (1)
1

reject stores alcohol

[6]

24.
(a)
hypothermia (1)
1

spelling must be clearly different to hyperthermia

(b)
any three from
body/core temperature is rising/high (1)

ignore he is getting hotter/warmer


increase detected by the brain (1)

accept hypothalamus
reject incorrect brain regions


vasodilation/blood vessels in the skin widen (1)

reject move closer to the skin/veins
accept bigger


more blood flowing close to the skin (1)

must be an increase


to lose more heat/more radiation (1)
3

must be an increase

[4]

25.
(a)
fertilisation (1)
1

ignore fusion

(b)
protein/(poly)peptide/mRNA/RNA/(1)
1

ignore amino acids/named proteins/enzymes

(c)
any three from
mutation is a change in a gene/DNA/genetic material (1)

change in DNA base sequence = 2


(may) change base sequence/amino acid sequence (1)

accept different protein is made


protein is altered or not made (1)


if an enzyme the reaction does not occur/occurs at different rate (1)
3

[5]

26.
(a)
(i)
glucose (1)
1

allow other simple sugars eg sucrose, lactose, fructose, maltose, galactose
allow C6H12O6/C12H24O12
ignore monosaccharide/disaccharide/saccharides

(ii)
carbohydrates (1)
1

ignore carbs/complex

(b)
Liz,
Liz total = 142 (1)
John total = 91 (1)
2

no mark for Liz on its own
allow one mark for 142 and 91 if Liz not identified
allow one mark for Liz’s (total) is higher than John’s/Liz’s energy intake is higher/both of Liz’s foods are higher than both of John’s if no other mark has been awarded

(c)
occurs in the (small) intestine/duodenum/ileum (1)

allow villi
not large intestine
ignore stomach/gut

by absorption/diffusion (into the bloodstream) (1)
2

allow absorption through wall/moves from high concentration to low concentration
ignore osmosis

not absorption through cell walls (cell walls are only found in plant cells)

the marking points are independent so that absorption through large intestine scores 1 mark for absorption

(d)
any two marks from:
2
reduces blood sugar level (2)

allow regulates blood sugar level/controls blood sugar level (1) if no other
mark given about blood sugar levels
allow increases blood sugar level (1)


(stimulates the) conversion of glucose to glycogen (2)

allow stimulates conversion of glucose/changes glucose into something
else eg glucose changes into fat (1) if no other marks given about conversion of glucose
not breakdown of glucose 


insulin acts in the liver/insulin acts in muscles (1)
increases rate of respiration (1)

ignore breathing

[8]

27.
(a)
(i)
some of Grace’s genes pass to the baby/some of Grace’s
alleles pass to the baby (1)
1

allow some of Grace’s DNA passes to the baby
allow some of Grace’s chromosomes pass to the baby
allow has genes from both parents/has DNA from both parents/has chromosomes from both parents/has alleles from both parents
allow egg for Grace
the limit of acceptability is because of Grace ‘s alleles/because of Grace’s DNA/because of Grace’s chromosomes/because of Grace’s genes
ignore has some of Grace’s characteristics

(ii)
any one from:
some of the baby’s genes come from Rick (1)
some of Rick’s alleles pass to the baby (1)

allow some of Rick’s DNA passes to the baby
allow some of Rick’s chromosomes pass to the baby
allow has genes from both parents/has DNA from both parents/has chromosomes from both parents/has alleles from both parents
allow sperm for Rick
the limit of acceptability is because of Rick’s alleles/because of Rick’s DNA/because of Rick’s chromosomes/because of Rick’s genes
ignore has some of Rick’s characteristics


some of the characteristics are influenced by the environment (1)
some characteristics influenced by food/influenced by
alcohol/influenced by drugs/influenced by disease/
influenced by smoking (1)
1

(b)
XX = female, XY = male/recognition that having a Y results in being male (1)

not YY is male
if no other marks awarded the following can be credited for one mark
-understanding that there are 2 boys and 2 girls/2 boys out of 4/2 girls out of 4


states that there are equal proportions of XX and XY/ two XY and
two XX/out of four two have Y in them (1)
2

not 50% girls and 50% boys given in question

(c)
genotypes of parents ie Nn and Nn / correct gametes ie N and n and N
and n (1)

ignore order of alleles (nN or Nn)
allow other symbols other than Nn eg Xx, Yy, Aa etc providing it has an obvious upper case and a lower case letter


genotypes of offspring ie NN, Nn, nN and nn (1)

all four genotypes must be correct but there can be a slip up in the order that may not appear to be consistent with their diagram


correct probability ie 1 in 4/ ¼/25%/ 1:3/0.25 (1)
3

diagram examples:
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there is no ecf in this question

(d)
any two from:
a good chance of having a baby with the disorder/have a 0.25 chance
of having a baby with the disorder/can have a baby that may be a
carrier for disorder/aw (1)
may think that it is unfair on the child/
eg may have a premature death/aw (1)
unfair on siblings/aw (1)
may consider an abortion/aw (1)
have to balance trauma of abortion with benefit/ethical consideration
of abortion/aw (1)
financial implications/cost of extra hospital treatment/cost of
insurance/aw (1)
what happens when parents die/aw (1)
stress on parents/strain on parents/aw (1)
2

[9]

28.
(a)
C (1)
1

if two or more letters given (0)

(b)
any one from:
sleep under nets/aw (1)
use insect repellent/aw (1)
take preventative drugs before going/aw (1)
use spray to kill insects/use insecticide/aw (1)
avoid going out when mosquitoes are present/aw (1)
cover the skin/wear long trousers/wear long sleeves/aw (1)
1

allow drink tonic water/use quinine/named drugs eg larium
ignore vaccinations
ignore immunisation

(c)
any one from:
malaria is caused by Plasmodium/a protozoan (1)
antibiotics do not kill protozoa (1)
malaria not caused by bacteria (1)
antibiotics only destroy bacteria (1)
antibiotics only destroy fungi (1)
1

not reference to antibodies
not malaria caused by virus

[3]

29.
(a)
He needs to get more oxygen into the blood;
1
For quicker respiration / so more energy can be released by respiration
1

(b)
Increases / gets larger;
1
Decreases / drops;
1

(c)
(i)
Because he is respiring anaerobically;
1

(ii)
Any two from:
Carried away in blood;
To the liver;
To be broken down when oxygen is available;
2

[7]

30.
(a)
Cannot/difficult to give up
1

(b)
(i)
3.1
1

(ii)
Birth weight decreases with increasing number of cigarettes smoked
1

(c)
Any three from:
carbon monoxide, less oxygen ;
carried by red blood cells;
to cells for respiration;
less energy released
particulates, accumulate;
in air sacs/alveoli;
block exchange of gases;
irritate lining of bronchioles
3

[6]

31.
(a)
A to focus light rays
B to react to light
C to carry nerve impulses
1

(b)
prevent damage;
2
To retina/light sensitive layer/B

(c)
(i)
any two from lens changes shape;
by circulatory muscles/suspensory ligaments;
to focus on objects at different distances;
alters focal distance;
2

(ii)
any two from cannot adjust focus quickly;
from close to distant objects;
because of weak muscles/stiff ligaments;
danger aspect e.g. cannot adjust quickly from looking in window
to looking to see oncoming traffic.
2

[7]
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