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For this paper you must have:
i ru'_er : Question Mark
e a scientific calculator. :

For Examiner's Use

Instructions

o Use black ink or black ball-point pen.

Pencil should only be used for drawing.

Fill in the boxes at the top of this page.

Answer all questions in the spaces provided.

If you need extra space for your answer(s), use the lined pages at the end of
this book. Write the question number against your answer(s).

e Do all rough work in this book. Cross through any work you do not want :

to be marked.
e In all calculations, show clearly how you work out your answer. TOTAL
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Information

« The maximum mark for this paper is 100.

o The marks for questions are shown in brackets.

e You are expected to use a calculator where appropriate.

e You are reminded of the need for good English and clear presentation
in your answers.
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Answer all questions in the spaces provided.

This question is about the decay of milk.

[ﬂ Name two types of microorganism that cause decay.

1__boCkena

Do not write
outside the
box

[2 marks]

2 (Uﬂgi

@ Cows’ milk is pH 6.6.

As milk decays, lipids in the milk are broken down.

One of the products of the breakdown of lipids causes the pH of milk to decrease.

Name the product that causes the pH to decrease.

fakty acids

[1 mark] |

LI

1B/M/Jun20/8461/2H




Do not write

A student in outside tha
milk to deca\;'eS“gated the effect of temperature on the time taken for different types of box

This is the method used.

1. Put cows' milk in six test tubes.

2.Keep each test tube at a different temperature.

3. Measure the pH of the milk in each tube every day for 12 days.
4. Record the number of days taken to reach pH 5.

5. Repeat steps 1 to 4 with goats’ milk and with almond milk.

E Give one way the pH can be measured. i

[1 mark] ‘

Unwessad — indicakor |

|

|

E Give two control variables the student should have used in this investigation. ;
‘ [2 marks] |
|

1_Yoloe o miK |
2__fmounk_Of _eXxPosure ko the air . |

|

!

|

Question 1 continues on the next page T

;

|

|

Turn over >
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Do not wite

I A
he student improved the investigation to produce valid results. i

Figure 1 shows the results,

Figure 1
12 | ’ | | |
i |
104 SRS 3o ECHS 3o ‘ H—
| | |
glitt! all e3804 & . Lt it
| |
Time taken 1 T
to reach pH 5 : R R N
in days 641 fadudra: _,\\\_‘iu__ rod bEuba slsb dinid b,
\ | |
 {6a :‘s 4 ‘
| l | \\ [
445 §3R81 i TN, “_L...,\\,,, ihaidbedahi2anlkdkd. |
{ I j\ + J ~\h~\s | {
wal gn sunen pups S
| 1 \ | i
| ! \ { l ~\\
w it L R |
| RHSE8 Eahq sheRd ROty dve] exand ARRS Fpsheabatelee R
; Eeab EEaad {4
| I

; 0 5 10 15 20 25 30
‘! Temperature in °C

|
f Key
1 Cows’ milk
| - — — Goats’ milk
------ Almond milk |

1 E] Which type of milk stays fresh the longest at 10 °C? i
mar!

oL\ond

I
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@ Describe the effect of temperature on the time taken for goats’ milk to reach pH 5.

[o[a][7]

L

Use data from Figure 1 in your answer.

[2 marks]

RS the temperatve  (ncreases up to 1S %c
the e tawen to reach pHS deceass.

Abare 15°C  Uhe e taken Yo teach ONS |
V—S\’Q&JS___UAQ sare.. %

The time taken for cows’ milk to reach pH 5 at 10 °C is less than the time taken for
cows' milk to reach pH 5 at 5 °C. ‘

Suggest one reason why.
[1 mark]

The hacreria will be dividing gaster i |
o es  temperakures

Suggest two reasons why the different types of milk took different lengths of time to

reach pH 5.
[2 marks]

1_ Different  concontfakioy of & Lipvds and
plote\ns
2_ Difterent  Stashng pH

Question 1 continues on the next page

Turn over »
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o[ 1].[8] e student said:

“The temperature milk is stored at affects how likely

the milk is to cause food polsoning.’

How can the investigation be developed to find out if the student is correct?

Tick (v') one box.
Determine the types of bacteria present in the milk

Record the pH every 12 hours

Use more than three different types of milk

V]

(1 mark]

v =9 e
e Pe

L
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[o]2]

[0T2].[1]

T

Figure 2 shows the human population from 1600 to 2010

Human
population 71
in billions

131

121

1

Figure 2

2

1{HH

ol
1600

1700

1800

1900
Year

In 1900 the human population was 1.6 billion.

Calculate how many times greater the human population was in the year 2000

compared with the year 1900.

b

p——

|- b

=315

2000

2100

[2 marks]

Number of times greater =

S
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[0]2].[2] In 1950 the human population was 2.5 billion.

Calculate the mean annual increase in the human population between
1900 and 1950.

[2 marks]
LS =ib= 1059
0-9 = ool
50
Mean annual increase = G O\R billion per year

lzl Predict the human population in 2050 if the current rate of population increase ,‘
continues. !

You should draw an extrapolation line on Figure 2.

[2 marks] |

\
[
|
[
\

Predicted human population= | © by (\ion

|

i

{ |
| |
4 4
[ |
! |
| |

; [0]2].[4] The increasing human population has caused a decline in fish stocks.

‘ Describe how fishing quotas can help to return fish stocks to a sustainable level. ‘

[2 marks]
‘1

FiShing guaras meon less £iSh ofe conght
| U, | remaining i

| oNnd_the refemmesy fiSh  con  eplOdN@

| ond return fAsh sfocks to a  suikable
Lanjer .

Question 2 continues on the next page

Turn over »

L
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Do not write
outside the
box

[0]2].[5] Farming techniques have changed in recent years.

Describe:
o why more land is being used for farming

 how increased farming has decreased biodiversity.
[6 marks]

The growing human popuiakion means there 1S_an
noreased demnond Fo foad and  fuel. Defolstakion

OoCQAS ko cleas the \and for C\fOum(\a cops fof
(0cA GNA_bwafuel and  fof reoumq Lvesrack  fof @och

Oe fortestation  cowses  hapitax |\ SW'

mxg(ax\on and_exhnchon  and  therefore Aeoredied |
|

blodivessity. Peak s Qdso wsed €af  COMEASY and

ot Foc fuel. Peakx contains  a Lok of casbon
thax 1S (ereosed axa the akmesphere when botak

al_Aisvutbed EEEh 0S5 cadloon digniidhe  WNCh
contripes ko globak Ldouming: \f Species ause |

unabe ko spuive  the m%&wﬂ_
then ond ot |

Wil cedw®@ - The 0Se of  Qeshaidef and ferh\ets |
to grow oo oS can hore  Aisasteoos

_Consequences  (of nseCk  EopulaXent ard mosine

eLOd¥temS and Can damagr Wanale feed Onauag, |
Hedgerows inberwenn (elds ase citen desioyed Yo
malke oo  fof taore ¢ops  whidh  femoves hodbioks
and encoustages Migianon Yo find alemarw® foed |
| ONd Shelker Whidh decrenge '5i0diVeSsiy (0 the aseqr.
| Globa) WoStag 1S olsy warsened by the Wnceage
Gt Cosvon diofide oredhad (oM farm Gnimaly i
ond Machieery wth ™oy effect dFFE DOANRISIY
\f species Swvgcbxe fo suouwe 1n the Ch&mgmg |
Aimares ond vecome eyhnct oc howe ‘o ™migrave . | l

VI
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[0]2].[6] Genetic modification of crop plants can help meet the demands of the increasing

' [0]2].[7] Suggest one reason why some people are concerned about the use of golden rice.

A

11

| Do not write

\

human population.
Golden rice is a genetically modified (GM) crop.

What is the advantage of golden rice compared with non-GM rice?

Tick (') one box.

Golden rice contains protein-rich mycoprotein

Golden rice has improved nutritional value \/

Golden rice produces human insulin

[1 mark]

The gene roay Contouminake ather

outside the
box

Species o e -

Turn over for the next question

i
\
L
|
|
l
SRS 14

Turn over P
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This question is about plant hormones.

Farmers can spray seeds with gibberellins to start germination.

What are two other uses of gibberellins?

Tick (v) two boxes.

To help in tissue culture

To help roots form

To increase fruit size

To kill weeds

To promote flower production

[2 marks] |

1B/M/Jun20/8461/2H
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' [0]3].[2] Describe two improvements the students should make to their investigation. |

13

Students investigated the effect of light intensity on the height of seedlings.

Figure 3 shows the equipment.
Figure 3

Lamp
Damp cotton wool

: Warm \
Seedling radiator

Sl AL b

[2 marks] |

1_kKeep the Yempeiaue  the same by iceoping
Samapres equal distan@  (on he radiator |
2_USse on egnol nuthber OF Seediings in
ecach dAish.

Question 3 continues on the next page

|

PSS ol WO S,

Turn over »
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Do not write
outside the
Figure 4 shows a seedling growing towards a lamp. hox

Figure 4

Side P Side Q

l
|
‘ @ Suggest how the students measured the length of the curved seedling in Figure 4.

‘ [1 mark]
\
|

5’((0\'\8\\\'60 the Seedir\g and feasuce
the \engH\ Vilull - (b e

Lo fite o S WS TR T e

Mmn
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Do not writt

| outside the

[0]3].[4] Explain what happened to the growth of the seedling on side Q compared with the

I

[oT3].(5]

growth on side P. i
[3 marks]

The side teagest e lomnp (0) receive§ |
mate _Ught ran <ide Q Enesefare there |

Wil e on  yaegual distribuion ok awxin,
|
i

The wereated  ameounk  of ouxaan an Side G

cowseS  ¢oote.  groath  an Ehdk  Side .and

(anses the seedling to_bend ‘owaids te
Light-

Bananas are often stored separately from other fruits because bananas release a
plant hormone.

!
Y
Why does storing bananas with other fruits cause the other fruits to ripen faster? J
\

[1 mark]
Boananas release eknene
i
|
Turn over for the next question
i
‘;
|
|
g
4
i
1
Turn over »
1B/M/Jun20/8461/2H
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s | Do not write
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DNA is a polymer of nucleotides. b
. Why is DNA described as a polymer? ;
(1] why A

l€_has_many _nucleahdes (menarers) joned
X ogehes

Figure 5 shows part of a DNA molecule. [

Figure 5 |

l

| : |

| y |
|

| Nucleotide |

0.34 nm == ‘

R AakiSauki iy

' [0]4].[2] Describe the structure of a nucleotide.

[4 marks]

|

| NoclecHdes oxe mode v ofF a

! __phosphate @) C

| \eleVe (_penrase) . The Sugar is akkached

to o base. The bases cue adenine (A),
thymine [T), Guanine (G) and Cykosine

(iEy-

5

JFII
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outside the
E] The length of a DNA double helix increases by 0.34 nm for every pair of nucleotides. box
The total number of nucleotides in a human body cell is 1.2 x 10°,
Calculate the total length of double helix in a human body cell.
Give your answer in metres. Use information from Figure 5. ‘
[5 marks]
: g L=
-2 e . F 27000 -qos - iooe |
03Bk N |9 Goo g ac0 = Lo¥o aso oot |
|
|
LOR0 6Y0 69g 4.0% ;
1000 000 Qoo
Le . 0% »—= 9 = O
due to bafe paifs
|
Total length = 2.-04% m
i
E Some parts of DNA do not code for proteins. l
Describe how non-coding parts of DNA can affect the expression of genes. '
[1 mark] ;
Con  Switch Qgemef an  gmnd  oOff . !
1| 11

Turn over for the next question

!;]
|
|
|
i e B

Turn over »
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Do not write

| outside the

There are two types of cell division: mitosis and meiosis.

[0]5].[1] Describe three differences between the processes of mitosis and meiosis. ﬁ
[3 marks] |
1__mifosis prodwces 2 dowgntes celly  buk

I
|
Mmejosis produces  H  dawgntel  cells |
|
|

2_ MitoSiS  anly indwdes | cer dVEIon, s

neiagsts  inwolnes: 2. - celk dih\S\ans.

i
J
|
\

3_Mitosis  Qroduaes ogenekicailly tdepical Cels |
I
hut melosis  proow@s  gerehcally dhicfesent CoMs

1
|
|

[0]5].[2] Describe one similarity between the processes of mitosis and meiosis.
[1 mark]

DNBA s doobied.

Question 5 continues on the next page

|
|

Turn over »

L
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Dupuytren's is a disorder that affects the hands. box

Figure 6 shows the inheritance of Dupuytren’s in one family.

Figure 6
.__O Key
1 2 ! .
[l Male with Dupuytren’s
6 i_ b @ Female with Dupuytren’s ‘
T 6 [_] Male without Dupuytren’s |
(O Female without Dupuytren's ‘

B
#{;@D

7 10 1
16

om0

12713 14 15

Dupuytren’s is caused by a dominant allele in this family.
D = dominant allele
d = recessive allele

[0]5].[3] Give the genotype of person 1.

Explain your answer.

Genotype D&
He has d\opu%heﬁs So_musy _hove O and
Prodn@S  Onildren  \aikhavt duPug’«en‘J {G)

So sk orsa howe A o otdsec ko pradaxe
o horrozygous (ecessive O (dQ) .

[2 marks] |

1B/M/Jun20/8461/2H
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[0]5].[4] Person 7 and person 8 in Figure 6 are expecting a fourth child. box
What is the probability of the child having Dupuytren's?
| You should:
; e draw a Punnett square diagram
1 * identify which offspring have Dupuytren’s
; 5 marks] |
1 pessan 1) [ ];
|
|
| D | el |
| ‘
| posen | & [0 | dd |
| 8 |
| |
s S CEYEL ’
| |
i
| B % |
\ . 1 |
E The Offsp(ma Wik genahype Dd (C,‘ Bed g ,}
| 2 DupuY krens |
1‘ ¥he punnetc squoe) how pUY |
!
i 2 _!_ = O-5 |
| sl |
! |
i
Probability = O g S |
%
|
[0]5].[5] Explain how Figure 6 shows the allele for Dupuytren's is not on the Y chromosome. |
[2 marks] |
l
| EernaloC 9,01 Acd 2 Al hale |
/ \
o\UpuLyrcmS and  females Ao aathrove a ‘
N dnfomosamne, |
1| 13
!
i
| 't
{ Turn over for the next question ;
Lol e S T g R e I i ez )
Turn over >
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Figure 7 shows the brain. box

Figure 7

[0]6].[1] Which part of the brain becomes more active if a person balances on one leg instead
of standing on two legs?

|

[1 mark] ‘

Tick (v') one box. \
g 1

\

A | B c D |

\

!

(

' [0]6].[2] Name the part of the brain that is responsible for making a decision. f
[1 mark]

Cecelha)l carkey

|
|

1B/M/Jun20/8461/2H
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@ In most MRI scanners the person being scanned needs to stay completely still.

I

A functional MRI (fMRI) scanner allows a person to move while the scanner makes
images of the person'’s brain activity.

Suggest how the fMRI scanner could help to find out more about the brain damage a |

person has. .
[3 marks] |
|

Becanse the person  can raove while doing

e scan, Une pefsan  cond be intkucked to
pesfaron  diferent tafis o ctder ko See whicth |
paarfsS o€ the wrain  are ackive ond SO we
con  See exacky  whece the win damage \§ |

ONnd  @Mpare  bhe  ain foechon ko someane }
wirhouy  Hraua daumage. - |

|
! _ Describe how the brain receives information about light entering the eye. !
‘ i

You should include the names of structures in your answer. :
[3 marks] |

The Cel\S in_tne  rehna ore Sensitive o |
\{ghi. T\\e)j gﬂ\emke GN__elednmaal taQulse
thot gexs casced by Sensary nevanel and |

the  opbiC fee ko tne hrain: |

Question 6 continues on the next page

Turn over »
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Do not write
outside the
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[0]6].[5] The eyes of some birds contain cells that detect ultraviolet (UV) light.

UV light is reflected by some fruits and the urine of small mammals.

Explain how birds that detect UV light have evolved from birds that could not detect

UV light.
[6 marks]

There will howe been a (andon  tabkakicn (0 A

gene thax cowsef o New  praten Yo _be Made
in e (etioa ot the Yicd. This  CaxseS the Wd |
(o bhe abe o odereck More vasiakon LGL‘

Laawelengths of Ught ond See VV. The hl(di_’

With th§ new twrabo ase mare kel HLSCﬁ___‘
Cuilrs that  reflecy Ly and where  smal monmals |
as and hawe been. This gives them an adsaniag
becange they can gek mae Froik| fod _and |
|
|

Gpoid being€aten by the Sralsraaurenaly and
odkcompere el Dds Haak deat howe the
pantabon . The hieds  with the  contakcn o |
dnerefose  mOxe u\&dﬁ QSR ond  ceQrodw@

by natuia) _selechcn . ‘\’\\exj Wil pass on &he

ratanen ‘o Therr ok€Spring  and Ower taany geneiahay
becores o wesEk (o permenank et of the
bitds  genones. |

I

1B/M/Jun20/8461/2H
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(0]7] A new dog food has been developed that does not contain meat from cows, sheep bor
or chickens.

The new dog food contains insects.

The insects in the dog food factory are fed on waste vegetables.

[0]7].[1] Sketch the pyramid of biomass for the food chain that produces food for dogs from
insects.

Label the pyramid.
[2 marks]

Dog

lnsecks

Y egetables

| @ Describe two reasons why the biomass of the insects eaten by dogs does not all
become biomass of the dogs.

1‘ [2 marks]%

i (afbon oioxide wl e (o5t when the
| __dog respices |
| 2. Dot oul dpalls of the (NSecky oxe - |
| __obathed o |

[

1B/M/Jun20/8461/2H
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[0]7].[3] Explain how making dog food from insects could improve human food security in
the future.
[4 marks]

Less land s required to make the dog food
o Yaere  wl he  mere  Space (o glow
_¢copPs_ for _humans to feed khe growng
popalatioy. MAlso  1eSs  reethane T L
produced  from  Gaitmals 5o there W be
\es5_qldbal wafting and therefore lesS
efeecks  GF gl mogmj_ﬁn_bum&ﬂ
food _producticn  suth as  fleoding OfF

| fareiands-

Turn over for the next question

1
|

SIS,

Turn over »
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Figure 8 shows when two mammals existed in Asia.

Figure 8
EEgEe iRt iees: A
sagisiis
' | Andrewsarchus ;
| e |
Bes H | Brontotherium \
I | ‘ e |
HAH HH HEEH HH |
A ? T | }
EHHE ES258iREsfunts iaki |
50 40 30

Millions of years ago

Determine the number of years both Andrewsarchus and Brontotherium existed

together.

28-S milion

- 326 eai\llon =7.-S omiion |

[2 marks] |

Time = 2,5 pait\lion years |

1B/M/Jun20/8461/2H
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The oldest fossils of human ancestors found in this area are 700 000 years old. o
Andrewsarchus was a carnivore and Brontotherium was a herbivore.
Suggest how the extinction of Andrewsarchus could have resulted in the extinction

of Brontotherium.
[3 marks]

_ The _exhnction 6fF Andrewsasdvs  coold howe ‘el
ko popelaton Lncreale  of anadher  heshivese
_fhat was previodty earen by the calnivors
_Pndfawsaxdius . Becanse  the other nherbor
_AS_Qo_ignggf_bmng_pmat@_h\aﬂe;ﬁ;ﬁm, |
—(ompehtion W ith hraonYokthesivm  Khak condo

hane \ed ko the exhnchon 6F the gpecies
\f  our compered

Information about extinct animals is often not clear because the fossil record
is incomplete.

Give three reasons why the fossil record is not clear for older species. ‘
[3 marks] |

1 FoSsi\S _ose hbutied ceeper Sa age

hasdes ko €ind |
2_Fossis _afe _mare Ukely +o hane been
desfoyed By geglegical  Getivity |
Daxing oldes fossils 1S hasd

w

Question 8 continues on the next page

Turn over »
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Figure 9 shows the percentage (%) survival of large mammal species in four areas of box

the world. ‘

The time at which humans first appeared in each of the four areas is also shown. :

Figure 9
100 o
Africa
0 1 ‘
100 ‘
Percentage f\ Australia
survival 0

of large {
mammal 100 ’

species / \ North
America

0 1
100
/ D Madagascar
0 i 1
<+— Millions of years ago Today
Key
£ Humans first [] Percentage survival of r
appeared in area large mammal species |

e

IB/M/Jun20/8461/2H
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A mass extinction is a rapid decrease in biodiversity on Earth. -

(0]8].[4] Astudentstated:
‘The data in Figure 9 shows that humans caused mass extinctions.’

Evaluate the student's statement.
[6 marks]

TThere S0 significant _decrease Lo lofge  masmmay
bot the decraase (S laugex i some oseas (-
‘msaomo\,_,__t\)ggm,-,ﬁmemca_,,mo\mymtax)___mm,,__,_
ohhas s (pena). The deaease  daes accul when
humans  enrec angas which would sugport tre
Srarercent, . The data  Shows  khax the d«ﬁozmses__,
hogpered ak didierent fimer in the areas sa IS
m&_&_%_dm_t__a_mmM_gmke_
_Change | nakuia) disasdies Gnd supporks €ne stavestont.

ok k\\mo.m WRCh o swggest  the (\u«m_popu&a&\m
1y, S cased J .

T\\e daka on\y Shws_l,_ge_cmmm_cmd___ 1

Lrere . MULS_OL&LQ%Q_SQ[‘LAQ&_SQ Lk Sk faic ko
Say it was  a ‘mass evknchan . S0 carelalion

_doesit_alwtuys mean Canokan 5o the deCease

oud be dwe Yo Ckel (ackas , Wwe wond heed
Nfotmnahon alpget  Awaade Ck\axxge predatas,
parhogens | faod Saur@) ekc. (N gtder kodeaelm\m

Questlon 8 continues on the next page

Ve huans ore G bHhlowe . The & take

6F decease vousied With area and we only
howe daka foc W oxeds . Thexfore e need

(nfotenation Fom  mare places *o dekermine
humans reallly ose the  CoNse .

Turn over »
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[0]8].[5] Give one disadvantage and one advantage of mass extinction events. ! bor
Answer in terms of evolution. !
[2 marks] [
Disadvantage __feduChaN 0 fange o aMees |
|
5‘ Advantage AU OWS  fof enolohan  of NeW _ SPecits =
‘ 16

END OF QUESTIONS

32
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