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I Section A box
i Answer all questions in this section.
‘ You are advised to spend no more than 1 hour and 15 minutes on this section.
| Guppies are small fish. Female guppies are dull in colour. Male guppies can be
bright or dull in colour.
Scientists investigated the effect of female brain size on choosing a mate. They used
| laboratory-bred female guppies with large brains and with small brains.
They set up a fish tank as shown in Figure 1.
! Figure 1
|| Transparent barrier
| l | |
| Male bright in colour Female Male dull in colour |
|
| They observed each female for 10 minutes and recorded which male they were |
attracted towards. They repeated this with 45 large-brained females and
‘ 45 small-brained females. |
\ E] Suggest three possible limitations of this investigation.
| [3 marks]
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Guppies with large brains are better at identifying predators. box

The scientists found that onl

y female guppies with large brains were attracted to
male guppies bright in colour.

@ Suggest and explain the advantage of this behaviour to the population of guppies
[3 marks]

Frualss wrth La.kst_rl,,u.\ will chesge ety ik Ln‘guau-
Clows . So Hur o}}spa’as. i hewn o Bﬁ%\;ﬁ/ Colorwr, |
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Masn be ablt bo bge flat brage—for large. bracn bo
opt u*f CF othes ufqnd'm;_.l‘b. M‘wé_pws.

- E Describe how the behaviour of female guppies could result in sympatric speciation.
| [3 marks]
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In northern India, there is a conflict of interests between farmers of livestock (eg cows) b
and people trying to conserve ibex (a type of wild goat). |
When livestock are given extra food, their populations can grow too large and |
compete with ibex.
E’ Name the type of competition between livestock and ibex.
[1 mark]
Anber spoen)ic (behean Specces) |
l L
Livestock will outcompete ibex if they:
¢ are in the same habitat
e eat a similar diet.
Scientists investigated this conflict of interests.
Table 1 summarises some of the scientists’ findings.
Table 1
Tvoe of Difference between | Difference between
Iizpstock livestock food and livestock habitat
s ibex food* and ibex habitat*
Cow 1.0 1.5
Horse 0.5 0.0 i
Yak 0.0 2.0 -
* A score of 0.0 indicates that the food or habitat is the same. .
!
|
|
|
|
|
= * e o - — = |
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' lzl There must be a balance between the need for conservation of the ibex and the need | hex
for farmers to keep livestock. -

Using all the information, suggest and explain three actions that the farmers could ‘

take to achieve this balance.
[3 marks] |

1 Key Cows wick% hows fhe lecesd  quadar
| lD-uc-C)( omck  Wehdkd lo  Jur chex .
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Turn over for the next question
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. In Europe, viruses have infected a large number of frogs of different species. | ter

The viruses are closely related and all belong to the Ranavirus group.

Previously, the viruses infected only one species of frog. |

; m Suggest and explain how the viruses became able to infect other species of frog.
[2 marks]

Mukedion ca tla  yirek RRA or DNF 4o coolt for
e fleant ViPL abashrant protecss. M probecos |

|
Can alBoh le fir Soface of cet Jgr ofhss

J\(}.?S oL/ .

‘. @ Name two techniques the scientists may have used when analysing viral DNA to ‘
‘ determine that the viruses were closely related.
‘ [1 mark]

1 Olunou.,.n_ Segumclag
‘ 2 gend h'e ﬂ,hc',,upn'nfb'fg.

|
| E Determining the genome of the viruses could allow scientists to develop a vaccine.

! Explain how. Ty
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El Describe how the B lymphocytes of a frog would respond to vaccination against e
Ranavirus.

| You can assume that the B lymphocytes of a frog respond in the same way as
B lymphocytes of a human.

Do not include details of the cellular response in your answer.
[3 marks]

The vaconn Cobucny Mo Gubigy,  Jound on tha
| Susfece S Vvus . B ooty bead to dlds anboak,
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Table 2 shows information about two types of medicine.
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Table 2
Name of Mass of Maximum dose Mass of
medicine medicine in one | of medicine an sodium in
tablet / mg adult is allowed | one tablet/ g

Aspirin 300 0.6 g every 0.15

64 4 hours 3.6
Paracetamol 500 1.0 g every 0.43

6.S 5 6 hours |

‘ E‘ A journalist studied the data in Table 2. She made the following suggestion.

W

‘If an adult takes the maximum number of tablets allowed for either of the medicines,
then the person would have more than the RDA of sodium.’

The RDA (recommended daily allowance) of sodium for an adult human is

2.4 g per day.

Is the journalist's statement true for both of the medicines in Table 2?

Use suitable calculations to support your answer.

Show your working.

Q6v6 =26

S

3.4

0%

|2#0:1 = 4.8

n A
Hspurce

Rspiron doeswt

gy 0MRE 3.qu@

P ecehtomel

[2 marks] |
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Doctors inyestigated the link between high sodium concentrations in medicines and .
hypertension (high blood pressure).
The)! ::malysed rpedical records of patients. 1292 337 of these patients had taken
m-edtcmes containing high sodium concentrations. Each of these patients was paired
with a patient from a control group. i
Give two factors that should have been the same for each pair of patients and
one factor that should have been different. |
[2 marks] ‘
Same factor 1 ollus naoh e oo oms I
Same factor 2 2Mncatty
Different factor No  Socldum, n flt precl'cing |
|
Doctors found:
* 4.73% of the patients who had taken medicines containing high sodium |
concentrations suffered from hypertension
» there were 7.18 times fewer control patients with hypertension.
Calculate how many of the control patients had hypertension.
Show your working.
1282 2372¢ 0.04¥3 [2 marks] |
= (1127, 5 4o\ |
=D G 4427‘
6 ALz o |
Y
.18
|
|
T b4 =K patients i
|
Question 4 continues on the next page
- Turn over
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E] A high concentration of sodium in the blood can affect blood volume and cause
hypertension.

Use your knowledge of water potential to suggest how high sodium concentrations in |
the medicines taken could affect blood volume. ‘

[3 marks] |
SOOULM.. tons ca I blose lower ks  ucte ‘
PoM‘ol Thes Coungts pueks to vouwe  vn L’-_!
oSmoses o dhe Clhs  amef  fessua .pau-a. ‘
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E] In the UK in 2016, there were 525 048 deaths. Cancer caused 30.4% of all deaths.
Throat cancer caused 5% of all deaths from cancer.

Calculate the mean number of people who died of throat cancer per month in 2016.

|

|

Show your working. $250 Y& .30y ‘
= 1¥9644 ¢q [2 marks]

= 159615 |

18 9615 x o of
:qﬂﬁl }\.Q

FAEN 66S month
1T

Answer 6 6 5_ people per month

. Increased methylation of the promoter region of a tumour suppressor gene causes
‘ one type of human throat cancer.

|

|

In this type of throat cancer, cancer cells are able to pass on the increased
methylation to daughter cells. The methylation is caused by an enzyme called DNMT,

Scientists have found that a chemical in green tea, called EGCG, is a competitive

inhibitor of DNMT. EGCG enables daughter cells to produce messenger RNA
(mRNA) from the tumour suppressor gene.

|
@ Suggest how EGCG allows the production of mRNA in daughter cells.
_ [3 marks]

LG CE buds fo fn ackue sibe o DNMT Ty
'C'\vﬁd\:vu.tts\ DNWT o8 v Can  no longe Ml\,g?’lq:ﬁL
J—M’\.vr S pnts sor ?@'\-L /F"&nsw\‘?bn '}q_(‘}ﬁ"' Can benel l

o Gem and ¢} Can be Lxyirtssed | as RN

yoelgacass eay adse Lnd fo Wns indt

brensenbe k.

Question 5 continues on the next page |
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The scientists investigated the effect of different amounts of EGCG on the growth rate box
of the throat cancer cells grown in vitro. Their results are shown in Figure 2.

Figure 2

This figure has been removed due to third-party copyright restrictions.

| @ A reporter who reviewed all of this work concluded that drinking green tea could be a |

II‘12

cure for cancer.

Suggest three reasons why his conclusion might not be valid.

[3 marks]
1
: !
|
3 |
|8
|
|
|
|
|
1B/M/Jun20/7402/3



E Describe the advantage of the Bohr effect during intense exercise.
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[2 marks] |

A} Col Concubundion ' OASe a "'L\« 61090{! Se daﬂs

Flw Hooed PN C‘f:z.o.e_a.s.a Ré ?H‘ Msec, O%"\U?U'\
d"‘ss‘"‘:mﬁ\ Tl_ﬂ‘h hWO&l‘Wﬂ ('/;OV'(A&-@.S. So Mo

Okaaptn [y relsaguet ftf Colls Jo respune o rddorea Me,

A cyclist completed a fitness test on an exercise bike. The intensity of the exercise
was increased every 10 seconds. The test finished when he was unable to cycle any

further. The partial pressure of oxygen (pO:) and of carbon dioxide (pCO,) in
air breathed out was measured.

Figure 3 shows the results of the cyclist's fitness test.

Figure 3
e T e— I ESSaR Sy Ew " s 12
_ | i
. Partial

Partill  q4}t0or o o 10 preslsure |
pressure i
of oxygen 12_f\|\/“‘\ 8 gifoi?:izon
in air il T"‘*"\ in ai
breathed | HEERENRREy ll?rgallrthed
out/ kPa 10-__—,—.%.—..«-"‘--‘--—--'"------- R : . out/ kPa

8 R : ' ' ; ‘ : 4

0 2 4 & 8 10 12 14 16 18 20
Time after exercise started / minutes
Key
Oxygen

——=—= Carbon dioxide

Ventilatory threshold (VT) is a measure of the point when anaerobic respiration
increases because aerobic respiration alone can no longer maintain muscle

contraction.
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IZ] VT can be identified as the first point when there is an increase in pO2 breathed out, e
without an equivalent increase in pCO; breathed out.

Use Figure 3 to determine the time after the exercise started when the cyclist
reached VT. A®

Calculate the ratio of pO, to pCO; in breathed-out air at this time.

Show your working. ?0? -10.2 LPa

PCO-E “ G.Ukpa\ [2 marks]
1.8 2 GULPs | |
LA AR R
|
i Time when the cyclist reached VT = 40 min |

|
! Ratio of pO2 to pCO; at VT = 4 GJ% 1

‘ EI An increase in the intensity of exercise produces an increase in the volume of '
carbon dioxide produced. '

‘ However, Figure 3 shows that the pCO; in air breathed out did not show a
large increase during the exercise.

‘ Suggest one physiological change that would cause this result. Explain how the
physiological change would allow for the removal of the increase in the volume of '
‘ carbon dioxide produced. ‘
|
|

[2 marks]

‘ Physiological change _/if\()\rua.sp,el Hdol  \ohune
| |
‘ Explanation _ Soues.  p (0, pic brebe breath LY |
| olfforend Voliswa pe Lyeodh '
|

Question 6 continues on the next page

|
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When muscle fibres have very low concentrations of ATP, they may get ATP in the box
following ways.

o AMPK (an enzyme) oxidises fatty acids.
« Phosphocreatine donates phosphate to ADP in anaerobic conditions. i

Figure 4 shows how these chemicals work.

Figure 4

j Muscle fibres have very low concentrations of ATP

VA

At less than 80% of maximum muscle effort | | At more than 80% of maximum muscle effort

| v

| AMPK Phosphocreatine donates

| activated phosphate to ADP in muscle fibres |
I| ¥ v

‘ Fatty acids in muscle fibres are Not much ATP is made '

oxidised into acetylcoenzyme A

| )

| Lots of ATP is made ‘ !

| E At more than 80% of maximum muscle effort, ATP can only be made for a
‘ limited time. ‘

| Use Figure 4 to suggest one reasan why.

| Tick (v') the correct box.

ATP cannot move into muscle fibres at a fast-enough rate.

Muscle fibres have a limited amount of phosphocreatine.

Muscle fibres produce too much lactate. |

Muscle fibres quickly run out of ADP.

1 6 IB/M/Jun20/7402/3
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‘E’ GW1516 is a performance-enhancing drug. GW1516 activates AMPK and develops o
slow muscle fibres at rest.

Use Figure 4 to justify why professional athletes are not allowed to take GW1516. |

Do not include details of chemiosmotic theory in your answer.
[4 marks]

ﬁ& G WAT16 ¢ wwd vk ackivaleg pmow AMPK s
mor oo autglcotgme B ek madk. Thage
Bty Kot Cyole Towns Cotmymas onn |
Jlain reduced o B Yeb cudly o Y tue o ]

mor  Huan e Wik bt omoe pecduad CotseTpyinans, |

Thal  mstny ek BTE Can b f‘f’%‘t-ud “

ek GW 516 alleky  coskd busld Slow |
newsds (oo aestise . s g slow vmumgda |
oadd  Catroae )n_g_,ﬂy LT ob.[ma fo.  pocnd whia |
oot pespiration  Shocks.

Turn over »

Question 6 continues on the next page
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EPO is another performance-enhancing drug. It can increase the haematocrit (the .
percentage of red blood cells in blood).
@ A heart attack is caused by a lack of glucose and oxygen being delivered to
cardiac muscle via the coronary arteries. The overuse of EPO can increase the risk of |
a heart attack.
Suggest how.
[2 marks] |
Eeo Coupas h-'.'gk olps'ly of el oot cotls g |
" |
Cousts bLlood b be Peder. TS chertases dha |
s o a—blossl —¢lodn a Cotonuary arkny
%”dat_\, bl ockesd
. The normal haematocrit for human males is 47(£5)%. For professional male cyclists,
the maximum haematocrit allowed is 50%.
A student suggested that professional male cyclists should be allowed to use EPO
until their haematocrit is 50%.
Give two reasons why this suggestion is not valid.
[2 marks]
1 _Cooig wek fownr 75 gam lasgu aclvabagt frye
J
s Mo ones olireacl (doger 40 SO% |
2 Thex ot Fsks oggowokd e %‘? O ;8 |
15
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Section B | box
Answer one question.
You are advised to spend no more than 45 minutes on this section.
ﬂ Write an essay on one of the topics below.
Either
|
m The functions of enzymes and their importance in organisms.
. [25 marks]
| .
or |
'f @ The causes and importance of variation and diversity in organisms. |
‘ [25 marks]
| Plan
|
' POA- @M‘od,/dx'{lcrssfan \ D\‘-ce.v.sh@"\
' oy - |
' azﬁp\ﬁﬁ.;mhguu%se_ JDR pd.lg) Mna_qlm& - Clorch |
> L\‘ﬁasﬁ. | > 2ndo anel £xo ip.e,Pk‘daSll ‘
> hicace |
e =
Fowgng g —
\ |
Ph%o Cbosus \ Photogy wibeses / fesperation |
v Y . Y . |
' (J-«ﬁ-u Uaanay W0 ; £ b $e0 :;)lfw*-e S-}s.ﬁe,m AL ‘
| y ' \ |
I L'QSOSM\_Q > p'[? S_-;J,‘ﬁ\\ﬂ.D-S& \ leonase ﬂM'b‘\JM |
| |
|
I | ,R,V\ZLQ s ‘O"‘ Ka’\_.{-ou'rbt)'l'ov‘\
| I o ooslar\esy Qiane
| e i
| blin s feackion
I
| |
| I — o
- Turn over
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