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Answer ali the questicns.
1 The Galapagos Islands are a group of 13 islands found in the Patific Ocean.
(a) Charles Darwin visited the Galapagos Islands during the 19th cehtury.
He collected samples and made observations.
This work helped Darwin to develop a new explanation for the evolution of species.
(i} Which of the following are.observatiohs made by Darwin?:

Tick {v') two boxes.

There are differences between fossils and living examples of

similar organisms. v J

Pea plants with red flowers can produce offspring with white flowers.

There is usually extensive variation within a population of a species.

Some bacteria have become resistant fo antibiotics.

Isolated populations of the same species living in different places -

have-different charactetistics. L
[

(i) Darwin suggested a theory to explain his observations.

Write down ihe name of the theory he suggested.

(b) Algae live in the marine efivironment around the Galapagos Islands. w
Photosynthesis takes place in the cells of aigae.

(i} Inwhich cell structure does photosynthesis take place?

EDNLOPNEES M

(if) Many factors can limit.the rate of photosynthesis.
Which factor will not limit the rate of photosynthesis in the algae?

Put a around the correct answer.

carbon dioxide concentration light intensity  temperature fvater availability
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(c) The food web shows the feeding relationships of some Galapagos Islands species.

galapagos hawks

A
snakes blue footed booby
(marine bird)
marine iguanas anchovies
4 / (small fish)
zooplankton
algae /

() A weather event called El Nifio occurs every three years. This causes the population of
algae io decrease.

Explain what effect this could have on the popuiation of marine iguanas.

“Iheenonng.  lauanas! . POPUICEIoN. il.....
fecet: DAL Ay Qce....gefting.... LAty
?Q\Q@?%kﬁﬂ.....bmms .......... Qnd.... QAlB0.... o, neming
ARSEIES . D O e [2]
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Scientists have discovered that during this event the marine iguanas can shrink in size.

(i) The length of the marine iguana is determined by measuring the distance from the snout
to the end of the tail.

Below is a drawing of a marine iguana.

‘—| scale bar

15cm

{ili} Some marine iguanas can shrink by up to 20% of their original length.

Calculate the length of this marine iguana after maximum shrinkage. J

&Fz\D gg O
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‘Scientists.calculated the:change in.body:length of the iguanas-and measured how.long they
survived during the El Nifio event.

The-resulis are:shown in the graph.

~ r
3 -
2 C
méan survival , e, | R
time {years) ; :
1 ;
0 . S ! — :..,-:. — ‘.l‘ | T - A-::u_ ..V.:.. _-_." -
>0 0'to =20 ~21 to -60

(no change)
change in body length (mm)

(ivy What can be concluded from the data?

L PO A T O B o AR W A e T PO e R e AR Ao B A A P A S o e T SO APt B I e R o B e D Lo A PR e b R o M o Rt Y

X Tick (v") two boxes.

X A

é% The marine iguanas that decreased in size the least survived longer.

y

;‘ The change in body length made no difference to the survival time of

3 the marine iguanas.

8

3 The marine iguanas that decreased in size the most on average lived NV

§ for a greater length of time. J
J

i The marine iguanas that did not decrease in size survived for _

; approximately 2 years less than the matine iguanas that decreased l/’

) in size by up to 60mm. Q/
X

X The marine iguanas that decreased in size by 20 mm survived more

;i than double-the length. of time than those that did not change in size.

‘«f- T2
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2 Astudentis carrying out a field investigation:to determine the population of woodlice in the schaool's :
wildlife garden.

(a) Describe a method the student could use to determine the population size of woodlice.

&= ey, shoud. (se..c..podes. 0.t Dol
MO0y, Wooduek..... ATE. n..Q.Spedfic. argTe........
OrRG.... .. N0Uel.. e ik onaomly. Lelng.
Q... NPTl QIR 200 COmOMNHES. ... ...

T T R N L L TN T T T TN L LT P N N T T LT L T TR T R P PP P RPN

..............................................................................................................................................

(b} Woodlice are often found under logs and bark where.it is damp.

Suggest why woodlice prefer damp places.

ool oy Dregel. 00N DA SnNe.......
oW Qre 0doped 40 Hheet. areds.
Ave. A0 evalLBRON and. DOt SeEeton....
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R 3 Diiferent areas of the brain are responsible for different functions.

Three areas have been labelled A, B and C-on the diagram of'the brain.

(a) (i) The table describes the functions of areas A, B and C.

Complete the table by writing the correct area of the brain for each function.

Area of the brain Function
W@m = Responsible for conscious movement.
“ o A ; ‘ Responéible for ir{télligence, memory,
A consciousness and language.
Responsible for the regulation of heart rate and
C Lo breathing rate.

o AT AT TN d D b AL ) A P M ] e M e AT sl e N a0 r N A e D DA e A e AL

L 4 2]

(ii} Scientists want to find oui more about the functions of the brain. One way they can do
this is to use patients with brain damage.

Suggest why there are concerns about using patients with brain damage.

LANey  cannt By theo

. j«' L' 2 iy " .
Drodn et fonedonng. . Qe .. 1
(iii) Write down one other way scientists could study the brain.

RS caealtC TN s ST R M]

(b} The cerebral cortex is a highly folded area of the brain made up of billions of neurons. Q/

At o AP AL il e e i e i AT AD Ad AL A A A

Describe the features of a neuron that allow it to transmit electrical impulses quickly and over
long distances.

Neorons,.. f1awel....guicicer.... 000 DOMNONS 0w, Ahegee

...................................................................................................................................................

S

* 0009598737707 *




I ; L

(e} Parkinsen’s disease is a disease of the.central. hervous system.

It is caused by the loss 6f heurons in ohe part of thé brain. These neurons are-responsible for
producing a transmitter substance called dopamine.

(i) Dopamine acts as a fransmitier substance in parts of the brain and nervous system that
control movement.

Which neurons are most likely to be affected by Parkinson’s disease?

Tick (v') one box.

Relay neurons only.

Relay and motor neurons. v

Senscry neurons only.

Sensory and mefor neurons.

(1]
(i) Atasynapse, transmitter substances are réleased from the first neuron,

Which word describes how the transmitter substances move across the gap from the
first neuroh to the second neuron?

Tick (v'). one box.
Active transport /
Diffusion

Net movement

Osmosis

{1

(iiiy Scientists have been investigating the use of stem cells in the treatment of Parkinson's
diseasge.

Suggest one feature of stem cells that makes them useful in the treatment of Parkinson’s
disease.

T CON_DeCone speaiteq.
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‘g; 4  Planis respond to their environment.

g (@) (i) Whatterm is used.to describe a plant's growth response to light?

Ri . .

¢ T(Qph\$m ................................................................................................. [1]

N

g (iiy The growth response to light can be explained by the distribution of the plant hormone

2 auxin in the plant shoot.

3

3 Jamal finds three diagrams that could explain what happens in the plant shoot.

I

: Key

3 ~— direction of light

3 « auxin

Rl

Rt

4 Diagram A Diagram B Diagram C

N

A

3

R

Rl

R

N

R

R

N

2: Which diagram, A, B or C, best explains what happens fo make the plant shoot grow

I towards the light?

R

;‘ Explain your choice.

i ' Diagram E)

R ._W N '

:; Explanation .......%.. €..auxin. Line.. Updbﬂgthe ..............

; cpeoRife sige to. he Lignt. . oe. 2.

1 N

: o elonodge.. \n.ordeC..... ol the.. elankt.
o then. LR o AN JchQLiC\Jy\tx i2]

:
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R

R

R

R,

R

R
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(iiiy Jamal's teacher gives him two boxes of cress seedlings, each:box contains ten seedlings. f
Describe an-experiment.Jamal could de to investigate the growth response io light in the f
cress seedlings. i
“Jamnadl.. Snoold. Qidce.. One. oox... RXE. ... |
ﬂ\%USthﬁ&ﬂer\QdeOJl{ ................. |
piace. Pe _snoud. ffeat. ookh. pogsine.
SONNE. FE@R..2000..... e amont oz Ugns

eatn..ount. %B:EVER}....@;C,.\Q@QDQUJQ ........... ?
ChESE. NS (rees D S2ee COMOE.. |

{b) A gardener is growing fruit. He wants to ripen his fruit quickly and decides to use the plant
hormone gibber{allin.

Do you agree with his choice of hormone?

Explain your answer.

NN @ Yo RS AU o 11~ 0 W B) oo SO G 5 6 Ta IO 20 010341 4 SN
SN0 U el Shmolake.. Bentg..... G

.............................................................................................................................................. [2]

(c) Planis can be infected by communicable diseases, so they need to protect themselves
against pathogens.

Describe one chemical defence and one physical defence that planis have against pathogens.

Physical defence NQKU,@AA@(D(\’@:JVQ& ..................................
. [2]

(d) State the function of stomata in plants.
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5 Cancer:is a‘non:communicable disease.

(@) (1) Describe what causes cancer.

..ngex ....... A S.......(:O\ﬁec:\ \Du ....... m;tmb\S ..... Jdatnich...

%é..xdenba% cens'ln%ns cme, hc&ﬁ‘ﬂ?u\ MW

(i) Identlfy one factor thatcould-i mcrease a person ] rlsk of developing cancer

(iii) In the pastit has been estimatéd that. 1 in 3 people will develop cancer in their lifetime.
Recent estimates suggest the ratio is 1 in 2.
The UK population is 65640 000.
If the recent estimate is correct, how many people can be expected to develop cancer?

Give your answer to@igniﬁcan’c figures.

©SCUootl | 23 210060
2

{b) Cancer of the ovaries-is.a common type of cancer. Most women-diagnosed with cancer of the
ovatries will have an operation {o remove their ovaries.

(i) Before the operation, the doctor Will discuss the ari'sks ofi the. opeir‘ation:jWEth the patient.
This is a high risk operation.

Suggest why a patient would decide to go ahéad with this operation.

QVIQN..Conter... Can... il Uouandis...
CV\DYQ\\\/(Q‘S{D‘HMWD\O@O@% ............ -
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After surgery, the patient may have chemotherapy to.kilt any remaining-cancer cells.
Chemotherapy also kills white-blood cells.

- Adoctor déscribes.this:effect to the, patient.

[ “The chemotherapy will last 3 weeks, It will kill the cancer cells and
also some of your white blood celis. The white blood cells will 2l :in
number between days 7 and 14 of the treatment. They will be at
their lowest.on.or around day 14. By the.end of the treatment they
should have returned to normai levels. '

- patient

(i) Draw a iine graph on the axes below to show what happéns to the number of white blood
cells during each.cycle of chemotherapy.

A

number of
white blood
cells

o

— T T T

I 3
0 5 10 1y 15 20 25 30

ly
o ‘ number-of days ' W‘
b

(iii) During the chemotherapy treatment, the paiient is advised to seek urgent medical
attéiition’if they bécome ill-and have & raised temperature.

Suggest between which days the patient is most at risk of becoming ill.
Use data:from the.graph in-your answer.

Lo | g
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(iv) Why is a high temperature in the human body a problem?
_..A.....bf\%n..i:empetqme.....Ln....{:he,.....buman....bocud
SoeaS. Aok BaeYodeus. oSk proace....
~OMON.... QLS. ..o HFE....CONENrakec] unne
SN 000K AD ... yoaked.
QNS0 oaars. Aok Ehe. hupotalamos

MVEE.. nedin... ‘tDmCUﬂtC\lﬂ'l:thQde% 13]
LNernal. enuonment x

(¢} New drugs and treatments have to go through rigorous clifical trials.

A clinical trial was conducted to see if using a particular combination of chemotherapy drugs
increased survival rates for a type of cancer of the ovaries.

The two drug combinations being tested were;

* drugs1and2
*« drugs 3 and 4.

{i) The table shows some details of the clinical trial design.

Use your knowledge of clinical trials to justify each part of the design.

-~ Design - -4 _ , - Justification

Only women took part in the trials | nen: A0 NGk get,
Queno\  caneer V.

All women who taok part in the trial [N O NEE 0D %kve IY
N

had ovarian cancer. ’ A1 WoOMeN KNo o
A placebo was not used. CQ(\CQF Bﬁ(h Q- DAYN0HRN

“{”i coNBd Yy uNOMTobhK
0l S

An open #rial was conducted. %Eﬂﬁ’—ﬁtﬁ eVEF%OrE'

[4]
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The results of the trial are shown in the tabie.

Group A Group B
‘ (Drugs 1and 2} (Drugs 3 and 4)
Number of women who took part in 305 314
the trial.
Number of women who were still 247 222
alive two years after freatment.
Most severe side effects. + Adropintotal bloodcell { + Loss of appetite
. number »  Diarrhoea
'+ Nerve damage *  Feeling or being sick
« Joint pain *  High temperature
*  Low whité blood csll
numbet

(ii) Use the information in the table to recommend which drug combination the doctors
should use.

Justify your decision.

Yeask. eople ... 0QNG .. Qftes. ... Dua Geaes 108 .
QLR CEEAS. QR (ore. Contesnuo. . B

Ance L Woud e o ’Coﬁﬁ\:umstx
Waess and  could oecome  dehwdrat

(iiiy Explain why scientists should communicate findings such as these to a range of
audiences.

‘Knsrqatogee ....... Q0L LRINION. Ao
O OO e e 1

(d) Scientists have been developing the use of monoclonal antibodies in cancer treatment.

Monoclonal antibodies specific to a cancer cell antigen are produced and are injected into the
blood of a cancer patient.

Describe how monoclonal antibodies are used o freat cancer.

LANe..0nnedies....ace.. ipese.... LD, e ...
concel. pobent... Shen. . begio . fo. S8Sdh Ko
....ﬁm.....alm{%f\.ﬁ.ﬂ%e,ﬂ..,.mgmﬂ......anti.b@di@..m..
LSS, MOAINg. Y easier. 1. deseay..

0000000000000 00ROCO0O00 0000000000000 UOOUTE 0O OONN 00O

. ....ﬁ.om........(..&LQ{QQQQ.Q% ................................................................................. @l |
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6 The female mosquito Aedes aegypti is responsible forthe transmission of diseases such as Zika
virus.

in May 2015, Zika virus was reported.in Brazil and began to spread rapidly.

The mosquito feeds mainly on human blood. The virus is spread when a female Aedes aegypti
mosquifo bites an infected human and then bites an uninfected human.

(a) Zika virus is a communicable disease.
Visitors to Brazil in 2016 were concerned that they could become infected with the virus.
There is no vaccination for this virus.

(i) Explain what 2 communicable disease is and suggest how a visitar to Brazil could reduce
-the risk of becoming infected with Zika.

..........................................................................................................

.....................................................................................................................................

vnocled wafrer.
(ii} . The first ever human case of Zika was discovered in Nigeria in 1954. The timeline below

' shows how Zika spread. -
! {
1954 1977-78 2007 2013 2015
Nigeria —» Pakistan, Malaysia, —» Micronesia ——» French Polynesia ——» Brazil
Indonesia

The Zika virus can also be transmitted by sexual intercourse.

People were concerned that hosting the Olympic games in Brazil in 2016 would increase
the spread of the virus 1o other countries. -

Suggest how the virus could be spread to other ecountries and how this could be

prevented.
PCopie Yisibao avowd. 0210, Coatact...

‘ pUEQ SR Octted . ENags..and. nield
SGve.. oo ot home niitn. the.  isese
cliFose. oo oowd. ke ake ... ” |
Srrecol V6
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(b} (i) The mosquito responsible for the spread of Zika has become resistant to some of the
insecticides used to kil it.

Explain how a.population of mosquitos could have become resistant to an insecticide.

LADE.L. MOSgVUER... SO, DAV Nad.. Q...

LQENERC... MU pIDICN . oneant. k...
thel)l beCame. Teoistant.. to Uhe.  indechidct

LoSecucice. SOHUNOUSK P fteest (novural
semoﬁwdm ....... ACCOL:NAICH. MEQR. o0l

OO UESS. (e ant,. ‘tD Jyepelient. nowd @
Ooe pe to  TEpoall

(ii) One way scientiisis. tried to solve the problem Eto méke genetically engineered
mosquitoes that had a kill switch’ gene. This gene caused the mosquitoes’ offspring to
die.

——

aaia

Describe the steps a scientist would use when genetically engineering a mosquito to
have the ‘kill switch’ gene.

sty £he.. D0CNBSE. ot).. Lsc@?xaw ......

O0.C00000 000U CU0 000000 OE DI OO EIO O T L O

m %QXXQ \)3\8%3 Ye&r\c:h ...mzum...ﬂmwauu [3]
) () goere.
(iii) The ‘kill switch’ gene codes for the productlon ofa n called {TAV.

The tTAV protein blocks the transcription of other genes essential for mosquito survival.

When breeding the mosquitos in the laboratory a chemical called tetracycline is used.
Tetracycline binds to the tTAV protein and deactivates if.

Suggest why scientists use tetracycline when breeding the genstically engineered

mosdquitos.
A0 (Qer. foc. Ene L INSQuiEs. Ao
e 0 0 L L Il

fol{icjs)jolsfexsie)sjsjoRclsjojolceXsejofs)ejeloesfejoRejc o))

[ofeeNek

O
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R {iv} Scientisis thought using genetically engineered mosquitos was a better solution than
using insecticide.

3 Do you agree?

Ny Explain your reasons,
z «

R . ORGSR O ... QENER @Y.
R SOJNEETER MOEEQUITESNont. Deme......
R TEASTONK.... &0, CNYING.. QDA Herere. ...
R DL SR A, SPEOAG.. OOIE. . Usng,......

: AnseeRde. NN, Ahe. focsguikess aan....

|
E l—@ OCR 2018 Turn over _J
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7  A.géne affects whether'pgople have dimples in:their.cheeks. There are differént varianis of this
gene.

Anindividual with,the_ggmj@l\/ariant, D, of this gene will have dimples.

(a) Jack and his wife Nina-both have dimples.

WO M O H O O O T O M N e K ¢ Rty W 31

Their daughter Mia-does:not have dimples.

i (i) Complete thé table to.show the genotype of eachiindividual.

-

e Indlwdual* - oo Genotype 7
, , ,Jagk I &5 Dd ,
Nina S m Dd ¥
Mia . B dda

[3]
(i) Jack and Nina decide to have another child.
What is the probability that the second child will have dimples?

Use the Punnett square to show your working.

o |«

R

i

D |0d | od
d |Bd | dd
Probability that the child will have dimples —é%—% ....... M

(b) Scientists consider this trait an ‘irregular’ dominant trait: This is because sometimes a person
can have dimgles but:their children do not.

‘ What could be respon3|b|e for this. dlfference'?

HOXOURNRLONOKEL,

WWWWM”HHHWWWWWW |
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8 Amaya readsan.article:in.a magazine which explains thai genes céde for the production of a-taste
recepior on the fongue.

A,
S AL A LA TS A e 3 b

AL TALTAS AL AL AL T

TAATAS

3

Q:% Taste receptors are proteins.

X

‘g (a) Complete the-sentences tc describe how a proiein is made.
3

FR{ Use words from the list.

R

E - Each'wordican be:used-once, more than once, or not at all.
3

R amino-aefds™ fatty acids gene
Ei (base‘s/— /DNA"-

geneti iant mitochondrion mRNA protein w

A copy of the DQ&S .............. is-made from ..... DMFS .............. ..

This molecule travels to a YIDOS‘%QM ........ in the cytoplasm.
Here QI\\\(\DO&_\CD are joined together to form & protein.

A mutation would create a %enet\(;\lm(kﬂﬂt and therefore a different receptor.

A A A4

“{b) Scientists think that 2 mutation created the type of receptor that allows someone to taste a
bitter substance. .

Explain how a mutation could affect the structure of the receptor.protein.

The e et SEESERSRA A 0OSOMR nod.
Yeod e Youkonon..ond. nodd osoduce

thegn...codes.. fao.a. Roa0. ok 2]

OllonS Peore to taste b teec
=V PR STECANCES . .
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(c) Monkeysialsothave different variants of the genesthat.affects how they taste bitterness..

DT

i

Scientists ‘have proposed two explanations for how the non-tastlng variants cotild have
evolved in humans and monkeys.

-

AT

Explanation1 . ' ‘Explanatijon 2

(e

Humans Monkeys Humans ‘ © ‘Morkeys

present (tasters and (tasters and
day non-tasters) hon-tasters)

A

-

o)

(tasters).(non-tasters): (fasters) (non-tasters)

Mmiololol

TOYCY

()

v

6 milijon " Common ancestor  * Common ancestor
years ago (tasters and (tasters),
non-tasters)

NeNOE DU O XONS N

Scientists have discovered that the non-tasting variants in humans and monkeys have
dlfferent DNA sequences, even though they have the same effect.

e
A

o
;I\

Wh:ch explanatlon of how they evolved is most likely to be correct?

- )
Explain your-answer. b

.E_.mmgtm...:&.._j\\e ftoaters QO NONEI03es.

........................................................

END OF QUESTION PAPER
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ADDITIONAL ANSWER SPACE

If additional space is required, you should use the following lined page(s). The question number(s)
must be clearly shown in the margin(s).
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