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Answer all the questions.
1 The Galapagos Islands are a group of 13 islands found in'the Pacific Ogean.
{a) Charles Darwin visited the Galapagos Islands during the 19th century:
He collected samples and made observations. |
This work helped Darwin t'o develop a new explanation for the ‘evolution of species.

(i) Which of the following are observations made by Darwin?

Tick (v') two boxes.

There are differences between fossils and living examples of v
similar organisms.

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 to antibiotics.

Isolated populations of the same species living in different places '
have different characteristics. :

(2]
(ify Darwin suggested.a theory fo explain his observations.
Write down the name of the theory he suggested.

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

fﬂe WOHJO/- OILIeEl (PRl C T . ) [1]

(b) Algae live in the marine énvironrment ardurid the Galapagos Islands.

Photosyhthe'sié takes place in the cells of algae.
(i In ;:vhich cell structure does photosynthesis take place?

W CALLGRUCEALD e [11
(iiy Many factors.can limit the rate of photosynthesis.

Which factor will not limit the rate of photosynthesis in-the g_lg_ef?

Put a around the correct answer. : ‘

carbon dioxide concentration light intensity temperature water availability
. {11
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(¢} The food web shows.the feeding relationships of some-Galapagos Islands species.

galapagos hawks

A
snakes blue footed booby
(marine bird)
marine iguanas anchovies
X / (small fish)
zooplankion

algaé\l//

(i) -Aweather event called El Nifio occurs every three years. This causes the population of
algae fo decrease. » X

Explain what effect this could have on the population of marine igﬁanas.

THR. 0L TILN. O UL (P UROAL. VU ECr 208 QR They....
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.........................................................................................................
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Scientists have discovered that during this event the marine iguanas can shrink in size.

(ii) 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.

. snout
tail

—] scale bar

15¢m

Use the scale bar to calculate the actual length of this marine iguana in metres.

0amx15 = 150em +7/c0 = (-Sm
Length of marine iguana = ........cee.... LA I m [2]

(iii) Some marine iguanas can shrink by up to 20% of their original length.

Calculate the length of this marine iguana after maximum shrinkage.
Lt 5 =0.8
7D
[ &-0.3 = (.8

Length after maximum shrinkage = ................ /“9 ............................. m [1]
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Scientists calculated the change in. body lengthiof the iguanas and méasured how: long they
survived during the Ef Nifio event.

The results are shown in-the.graph.

™
3 -
2 -
mean survival.
time (years)
1 ! ;
0

>0 0to=20 ' “21t0-60° |
{(no change) ‘
change in body length (mm)

(iv) What can be concluded from the data?

Tick (v') two boxes.

X The marine iguanaé that decreased in size the least survived longer.

X The change in body length made no difference to the survival time of
the marine iguanas.

v~ The marine iguanas that decreased in size the most on average lived 1/
for a greater length of fime.

v The marine iguanas that did not decrease in size survived for
approximately 2 years less than the marine iguanas that decreased N
in size by up to 60mm.

% The marine iguanas that decreased in size by 20mm survived more
than double the length of time than those that did not change in size.

i2]

E A O Ao A g T AR T A ] At Bl S B e Ll g W Pl L e B gl gt L e P g B, e P L s AL B e P s Rl g8 il L ol R b L gt W g P I ool o s T b VI oo L. A O e WP g o B, e BN e PN ANy o ol . ot Ul Pl Y it O ot O e S B Aok SO a0 A B il e bl e P r S b O - A B A, st R st B el el B L st B PR g SO

|

@ ‘I.—@ocazms Turn over __I
; ,

$ B

ﬂ CI

| * 0009598823405 *




I - 6 ‘ "I
2 Astudentis carrying out a field investigation to determine the population of woodtice ini the school's
wildlife garden. '

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

e garolen
T8 U QRO 2O, COUECE.. 1AL QCURPIE. Of. RO 202 ....
f/umfacwbmafefbrafmﬁmarey&#émﬁﬁermw .....

o aticn.... = (ot in 150amp @ x aumee. 0.2 kanelly

Aumber in S"uqanip A CUCUC Ly sNArKED, ;

(b) Woodlice are.oftenfound underlogs and bark where it is damp. )

Suggest why woodlice prefer damp places. }
S8, Bt L. LOAUA. HE. IULTEDLE..L0. AP, PIACES. . L.
.ﬁm.en.?#mea.zb...mz/}.—...baczﬂc@a..z&:z...woﬁs‘:...m...bmz& .............................
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3 Different 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 fable 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

Responsible for conscious movement.

A ~ Cerebellieem

‘ Responsible for inteligence, memory,
8 — cerebal (brrex consciousness and language,

, : Responsible for the regulation of heart rate and
C - Grarn orem breathing rate.

[2]

(ii) Scientists want to find out 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.

a’amayemﬁezr

(iii) Write down one other way scientisis could study the brain.

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

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

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

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

TAL. olendrrieq. U8 O, a0 1AL FOIt NrandmiDs/oa of- inpels eo

slecey
e Ko

(UL TRTATRINATA

g (I

* 0008598823407 *




r

(c)

i; \I
Parkinson's disease is.a-diseaseof the:-central nervous-system.

It.is caused by the<oss of neurons:in one:part of the'brain. These neurons are.responsible for
producing a transmitter substance called dopamine.
L R A Y f 2 -

LR

(i) Dopamine acts as a transmitter substance in parts of the brain and nervous system that
control movement,
Which neurons are most likely io be affected by Parkinson’s disease?

Tick (v') one box.

Relay neurons only.

Relay and motor neurons. (VI

Sensory neuroris only.

Sensory and motor neurons.

)

(i} Ata synapse, transmitter substances are released from the first neuron.

Which word describes how the fransmitter substances move across the .gap from the
first netiron to the-second neuron?

Tick (v} one box.

Active transport

Diffusion 1v|

Net movement

Osmosis

(1l

(iii) Scientists have been investigating the use of stem cells in the treatment of Parkinson’s

L@ CCR 2018

disease.

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

.........................................................................................................................
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4. Plants;respond to their-environmeént:. bt S

(a) (i) What term is;used to deseribe a plant's:growth: responsé-to light?

(ii) The growth response to light can be explained by the distribution of the plant hormone
auxin.in the plant shoot. ' .

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

Key
-« direction of light
. auxin
Diagram A Diagram B ’ Diagram C

Which diagram, A, B or C, best explains what happens to make the plant shoot grow
- towards the light?

Explain your choice.
Diagram ...
‘Explanation .2 AU, THQE. 1he. ULl o8 ool I0ve 70, 178, gty

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

... O Al [ GOPITTR 10 cotere Wk Linht AUYE) and
cOQlc! FRON AP mulare e frcwf?i ch-Aare celte Oa FAL

.........................................................................................................................................
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(iii) Jamal's teacher gives him two boxes of cress seedlings, each box contains ten.seedlings.

Describe-an experiment Jamal could do to investigate:the growth resporise to light in the
cress seedlings.

C €0 N0 OFALr Lht—enrers)
. QL. COUk..ONL. LN LOLER.. Qo XL H (AU RO, QUL

Q. Hol 1 #Ae DO . e ehacrc! cover A

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

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

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

(b} A gardeneris gréwing fruit. He wants to ripen his fruit quickly and decides to use the plant
hormone gibberellin.

Do you agree with his choice of hormone?

‘Explain your answer. .
é{fm/na:‘r\m)

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

/Va,wéy ALCLUR.. P CE0. The...

(¢) Plants can be infected by communicable diseases, so:they need to protect themselves
against pathogens.

Describe one chemical deferice and one physical defence that plants have against pathogens.

Chemical defence . £/ 7ex.. /0. UL P . . 000, LAIBOQENS. CNTETL ..
Py A 4572, RALLAQLOL. COLITY.

Physical defence . /AXY. CL?{ e, RIS 1M)QEL O0 QXY RO LEL Q- pll@vas

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

barrrer 7o PRLENE parAggens entering e prant-. 12

(d)} State the function of stomata in plants.

...........................................................................
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5 Cancer’is a non-communicable disease.

(a) (i) Describe what causes cancer. DA

.Ea.a.cz:.f...m..cczam’ecz.Ay..a,;Mz#:z(éfm.-m..m:ﬁgf.wmm-...emm.m

AT . DL creaced,
éﬁﬁmma:maafwe@mf .................................. [2]

(i) Identify one factor that could increase a person’s risk of developing cancer.
&pw&mﬂoacﬁyeww%w ........... 1]
(iti) In the past it has been estimated 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 geoplé can be expected to develop cancer?
Give your answer to 2 signiﬁcant figures.

66 LY0 000 =9 = 32820 000

= I3000 poo

Number of people = ...........: R3.000.0C0.......... [2]

(iv) Suggest why the ﬁgure‘ calculated in (a)(iif} will be an estimation.

e 774070 5/ 0 0417 72 W 174V reereree et e e et nenaraen [1]

(b) Cancer of the ovaries:is a common type of cancer. Most women diagnosed with cancer of the
ovaries will have an operation fo remove their ovaries.

(iy Before the'operafion, the doctor will discuss the risks of the operation with the patient.
This is a high risk operation.

Suggest why a patient would decide to go ahead with this opera’uon

’I—@ocazma ' . Turn over .__I
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After surgery, the patient may have chemotherapy fo kill any remaining cancer cells.

Chemotherapy also kills white blood cells.

A doctor describes this effect to the patient.

The cheniotherapy will last 3 weeks. It will kill the cancer ceils and
also some of your white blood cells. The white blood.cells will fali 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 normal levels.

- patient

(ii) Draw a line graph on the axes below te show what happens to the number of whiie blood
cells during each cycle of chemotherapy. .

A

number of
white bloocd
cells

number of days
[2]

(iii) During the chemotherapy treatment, the patient is advised to seek urgent medical
*attentionif.they become ill and‘have-a ralsed temperature

Suggest between which days the patient is most at risk of becommg ilt.

‘Use data-from the:graph in*your answer: ﬂ@m—d%@
LIt dalyf vaﬁ-ao‘zO L
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(iv) Why is a high temperature in the human body.a problem?

TAL T AS TAD AN A A CAT AN AN T AL A
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(¢) New.drugs.and treatments have to go through rigorous clinical 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 triai design.

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

Design Justification

Only women took part in the trial. |72 P 7eotfel! fo e rP it toatld|
ool ety JRGet e ovrran

e as

All women who took part in the trial A2 gl 7es/ed onrhe arpeave ro cee
had ovarian cancet. PO LIl 1 E LOOrRS QAC! 1P 7Rere are
QY poTentra el esfecss.

'Aplacebo was notused. AL coemen Aol o ehdnce o/’—ge/ﬂy

frected.

An open trial was conducted.  |8o7h o Crerc and parren A £hoes cohsoh
dng? 7 greer 7O tohom.

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

alive two years after treatment.

Group A Group B
(Drugs 1 and 2) (Drugs 3 and 4)
Number of women who took part in 305 314
the trial. ot £0-9€ 7. =% 2T — G0
Number of women who were still 247 222

Most severe side effects.

A drop in total blood cell
number
Nerve damage

Loss of appetite
Diarrhoea
Feeling or being sick

o o o S e e N o i o s W T o o T o " " O i WY

Yo W

Joint pain High temperature
‘ Low white blood cell

number

(i) Use the information in the table to recommend which drug combination the doctors

L o o T T T e T A N N TN

should use.
Justify your decision.
Gl A, L CUMC. N AR Q. LAKCE AL, O SPLOE. QEPE LS
TRE  E Aae a AGIREr SURTS Q) perCentRGe
Gﬂdlm@‘ LT AL e S e e A A e o < VA
Nez2aVoTe 2 2o e =W Y= 27N S
[
...................................................................................................................................... 2] |
1
(ifi} Explain why scientists should communicate findings such as these to a range of t
audiences. §
OF wAhO . ]
LG atfected Sy TR haue. frkadlQ. 0. ALY .
QLR A3, TR QR OO 0. ALIRUR. = LOTENTION
Ole effecrs caewed! Ly /Ao neew . {
(d) Scientists have been developing the use of monocional antfodies in cancer treaiment. b

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

Describe how monoclongl antibodies are used to treat cancer.
aaat I & fracer—or ehonreal

}aﬁged cromfea/
or ALy 7.0 ATOCL, QL R, AR, AL UL QXD KOG DINRLQ.......
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6 The female-mosquito Aedes aegypfi is responsible for the ransmission 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
mosquito 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 a communicable disease is and suggest how a visitor to Brazil could reduce
the risk.of becoming infected with Zika.
e a diveawe 7hct

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

(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 fo other countries.

‘Suggest. how the virus could be spread to other countries and how this could be
prevented.

LB L o, B LnLeC, . (2. QIrided. 10208, e
B! Qrownd s @97 %0}0

ﬁmum@mwor/dmwmnfaaé@dmar@um
AU AN TR 220U 2.0 DALk A, T QN ITRR. AF
20feoked,. 7. Q0la0e. aaud qeead,. in. 1. counnrea s e

.........................................................
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(b) (i)

(i)

(iil)

‘L@‘CCR 2018
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The 'mosquito responsible for the spread of Zika has become resistant to .some of the
insecticides used to kill it.

Explain how. a: population of mosquitos ‘could have become resistarit to _ém insecticide.
When o QPO OfFEN OF- MOLQLL FOCD ,
SRR 0. ROERE RO —iC e - 00 2. Q8. OO Q.. THL. RS-

.d/L‘e..m%,.(eaimgg..&m.Xbatﬁad.mmaﬁm.!zam.f&afmgce

. oSG D : ~
before... T oot AEEEEEn.. AL LB RURAULCE.. . pags

077%2szhrzﬁoffﬁfﬁﬂaefamfaﬁﬁpﬁnjypén‘gﬁfm :

PP e e o Vo W e Wl ot D W A o o o L, B 00 0 0 N

7. fog ULl U0 O ORI 2D . W0 QULR. QL 2RALHANE [3)]
7B rhe InQectrerdde, )

One way scientists tried to solve the problem was to make genetically engineered
mosquitoes that had a ‘kill switch’ gene. This gene caused the mosquitoes’ offspring to
die.. : ‘ :

Describe the. steps a scientist would use when genetically engineerihg-a mosquito to
have the 'kill swiich’ gene.

TRLE. LU QACLUCL £OACEE AL 208 LOTR. X708, DU ..
gameres & 7o allav , :

MACPLUILL). Rt Gttt o), R MOCUUTR 1B

Ae... 0L, LS. CRR0QTD LA N QYL TAL LU QL TRN gerd.

The ‘kill switch’ gene codes for the production of a protein called {TAV.
The {TAV 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 {TAV protein and deactivates it: : :

Suggest why :5cientists use tetracycline when breeding the denetically engineered
mosquitos.

208 .OAPIING. 218 Gl ang Slerelop oo A%y coold 12T 1y

AL gent CORICh FAan fertt Lare gereraf e Ofe-dﬁ%-;vﬁv.

N
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\ (iv) -Scientists thought using genetically engineered mosquitos' was a better solution than
; using insecticide. X

)

Do you agree?

Explain your reasons.
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7 A.gene affécts whether people have dimples in their cheeks. There are different variants of this
gene.

An individual with the dominant variant, D, of this gene will have dimples:
{a) Jack and his wife Nina both have dimples.

Their daughter Mia does riof.have dimples.

(

} Complete the table to.show the genotype.of each individual.

Individual ‘ . Genotype
Jack Dd
D 0/’ | “ ‘Nina : @d

D _poidd _ M B Y.

d ol dAd

31
(ii) Jack and Nina decide to have another child.
What is the probability that the second child will have dimples?

Use the Punnett square o show your working.

Jack

Nina @ d
Fles b | e e .

> |2 |Dd

PP

Sy e P Teyor L | Fial

> [ e - -

d[Dd AT

Probability that the child will have dimples = ............. /7‘ ........... terennineans 2]

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

"What could be responsible for this difference?

a2 L SRS —
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8 Amaya reads an-article-in.a magazine which explains that genes code for the production of a taste
receptor on the tongue.

e AL i e A e et e st i T

Taste receptors are proteins.

(a) Complete the sentences to describe how a protein is made.

i Use.words from the list.

Each word-can be used once, more than once, or not at all.

amino acids bases DNA fatty acids gene

{
! " genetic variant = mitochondrion mRNA protein ribosome

e easiemersarsqcrasennenanananaa LR L R o S TR T P TP T

A copy of the ........... QNA is made from mBNVA
This molecule travels to a ........ K’0Lame. ... in the cytoplasm.
Here ...aming. aerels are joined together to form a protein.

A mutation would create a WWCL’M" and therefore a different receptor.
o ~ . [4]

(b) Scientists think that a 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.
3

| rumover ]
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{c) Monkeys also have different.variants of the gene that affects how they taste bitterness.

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

Explanation 1 ‘Explanation 2
Humans Monkeys Humans ‘ ‘Menkeys
present ' (tasters and (tasters and ~
day non-tasters) hon-tasters) (tasters) (non-tasters) (tasters) (non-tasters)
| \( ‘. . V/
6 miilion ‘ Common ancestor Gommon ancéstor
years ago ~ (tasters and (tasters)

non-tasters)

' Scientists have discovered that the non-tasting variants in humans and monkeys have
different DNA sequences, even though they have the same effect.
. ' . : , . Co . J

Which explanation of how they evolved is most likely to be correct?:
Explain your answer.

Fd
BN B, HEULER. e ... TRCIING. A NOA. FRCHLAG ...

SQITBNEL CUet O AQUR.. 0.0 E L. LraD LT R T IAGC

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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