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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). 7

e Do all rough work in this book. Cross through any work you do not want to be
marked. TOTAL

« In all calculations, show clearly how you work out your answer.

ol |lw|N

Information

o The maximum mark for this paper is 70.

« The marks for questions are shown in brackets.

» You are expected to use a calculator where appropriate.

« You are reminded of the need for good English and clear presentation in your answers.
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[0]1] iy
01 This question is about DNA and genes. box
011 [_T_] Which diagram represents a DNA molecule? (1 mak]
Tick (v') one box.
| v
' [0]1].[2] Describe the structure of a DNA molecule.
[1 mark]

el Y Sractoee

|
| 2 strands _thar are colled info a dable

3 E] A gene is a small section of DNA on a chromosome.

; Complete the sentences.
‘ [2 marks]

A gene codes for a particular sequence of  CuUMN\\NQ QCAdS

This sequence makes a specific Pookein

L

T e e —
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FO‘lj ][4 ] What is meant by the term genome?

ol of the genehC matenal of an
. ,Q(SOL“\'Sm,"

E The complete human genome is now known.

Which important scientific advance was made using knowledge of the
human genome?

Tick (v') one box.

\ Discovering antibiotic resistant bacteria

Finding more foods to eat from tropical forests

Tracing how aboriginal people spread across Australia

Working out when the last ice age ended

Question 1 continues on the next page

T
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[1 mark]

[1 mark]

Turn over »
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Do not write
A student found six different snails of one species in his garden. i
Figure 1 shows the snails.
Figure 1
S @ &2
N (o) P Q
- [El All the snails are different.

What scientific term describes differences in characteristics between individuals of

a species?
, [1 mark] |
| |
i Voaciakon |
|
|
|
| |
| |
;' . A change in DNA has caused snail P to be very different from the other five snails. ‘
! Suggest why there might be an increasing number of snails similar to snail P in each
i future generation. ;
J [2 marks]
|
| Soail P has a lasger and._pokenially
“ <Hono,\e( Shol - So S oge u\uom ko

Suvwe and pass on g @QY#L
9
Offsen ng

AR i
i f ™




[o]2]

Human reactions are a response to an external change.

0|2 E Reflex actions help to protect the body against damage.

MU

Figure 2 shows the nervous pathway for a reflex action.

Figure 2

Muscle in arm

e in the arm to contract and move the

A stimulus from the hot pan will cause the muscl
finger away.

Describe how the stimulus from the hot pan reaches the muscle in the arm.
[4 marks] |

The  Snpavios \S dexeded bu receptars m_kh_&,,

fingefs i phich (aithates  an olectacal impuke.
(he (mpoise tronels via the sensary i

DeaxoNes ‘:em,% nevrones  Enen m\omc o
poutones  to the  effeckoc which ‘\SJ—_'r\_e,,'

osm  Mwsaes . The umnu&L canses the
musce ko cantiack ou\d the hond to ha
polled Ao ko the kot pan .
Berween Nevlones , the (mpolse  crosses 9afs|
synapses as Chemical neuro teansmitel -
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iZ@ A student investigated whether using the right hand or the left hand had an effect on

reaction time.

The student only tested right-handed people.

Describe a method for the student's investigation.

Include details of the test you would use for reaction time.
[4 marks]

Seleck ax last 3 _pegple, tho were khe belter .
Pecfomn o reackon Gme test ax least 3 Bmef
LSing theur right hand  SuCh 03 pressing Qa
_m'.b_\)lzef when  on  oudio o \Wsvak
SHOWWS (s gwves. Finad the roean  fof eac_b_;
pef Son_and.(epeak the expenimont 05\139,_‘
H\e.( lect wands. Compore  the raeans to
G000 corelahon behween ceackon e (‘md_\
hounol_uSed . Lt 1S imporkonk €O Chose |

pnﬂd cpants of the Same Qged gendes
ond  pecfom the exferiment ak £

Some _Lme oF davg-

Question 2 continues on the next page

Turn over »
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A different student carried out an Investigation to see If playing tennis impraved
reaction time.

The student used two groups of six people.

Table 1 shows the results.

Table 1
Reaction time in seconds
Person
People who play tennis People who do not play tennis
1 0.2 0.3
2 0.4 0.4
‘ 3 0.3 0.6
| 4 0.4 0.5 |
5 0.2 0.3 l
6 0.3 0.2 ‘
Mean X 0.4 ‘

E] Calculate mean value X in Table 1.

[2marks]i
0240403 +0-k40.2%0-3 \.£ |

C Sl

Xs 6 " seconds

[0]2].[4] Whatis the dependent variable in the student's investigation?

[1 mark]
(eackon time

L
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The student concluded: e

: 'Playing tennis improves reaction time.’
|

| E] Give one piece of evidence which supports the conclusion.

|
1 [1 mark] |
| _ StuckentS who playékermuﬁhad ﬂ\o(&e_(
| —_Mean ceachon kimes |
l
|
w
E] Give one piece of evidence which does not support the conclusion. i
[1 mark] |
| Thee is @ big ove\ap in times bepuesf
Che fwo gm;m L1
Turn over for the next question |
E >, e . : Tum over >

L
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LO_ ESJ There is a need to grow enough food for all the people in the world. bor

Growing enough food affects habitats and biodiversity.

m What is meant by the term biodiversity?

[1 mark]
JbEJauﬁbj_of_axL_thLdu(Famt _Species
| ——Qn__€osystem P
i
|
Peat bogs are being destroyed because peat is used by humans. !
|
Destroying peat bogs also reduces biodiversity. 1
|
1
lZ] Give one use of peat taken from peat bogs. |
[1 mark] |
USed _as  ferhliser |
|
[
1
E:l Explain why the use of peat is harmful to the environment. J
Do not refer to biodiversity in your answer. :
[2 marks] |

The decay OF peat re\eaes Cashon dioxide
(Nto  the  armasphere  wohiCh (S ih Crenser |
glohal Woming

!

|

I e

L
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0[3][4]

[oT3].[5]

1"
Intensive farming, where a single crop is grown on a large area of land year after year,
is more cost effective for farmers,

It is efficient to use fertilisers and to bumn the waste so the land is ready to use the
next year.

Planting a single crop reduces biodiversity.
Suggest two ways that this type of farming can damage the environment.

Do not refer to biodiversity in your answer.
[2 marks]

1 \When the crops are havested and remad,
_ miperads  afe kawven fom the ol
2_The feshlisess used by &h__pa;mors_con,,]

pallvfe  Wwodef fwers and loker. |

Most of the world’s production of antibiotics is used in farming.

Antibiotics are given to animals to prevent the spread of disease. |
|
|

Explain how the widespread use of antibiotics in farming is a threat to human life. ‘

[4 marks]

The. aninohCS given to the amimals af€ |
pPassed wnfo_khe engifonment Lo anital @1\%“
kN (a0 Flow Ko (ers . Thig rangcg_,?
hockeno  toth on \and ond N \Wakes L‘.
becone (esisiant  to  the ankibiotic - Some._|
b tnese boctkena Os€ humon Qa\’r\oomi_‘
and__canse human duseases. Pue ?O_L\\_i..;
onhineh € resistance  of the bacdena, |
homans Wi\ po lager be able & be
weaked and cued  with the ant b\ok:\_c_‘l

|

Turn over P
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0 | 4 " 1 l In sexual reproduction, cells divide by meiosis to form gametes. box
Which two statements are true for cell division by meiosis?

[2 marks]
Tick (v') two boxes.

Daughter cells have two sets of chromosomes.

Four daughter cells are formed. \/

The daughter cells are genetically identical.

w The parent cell divides twice. \/

|
!
»
|
|
|
|
1 The DNA replicates twice. |
|
|
|
i
l
[
[
1
|
|
\

L
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Hormones are released from endocrine glands. -

Each hormone travels in the bloodstream to a target organ.
Figure 3 shows the position of endocrine glands in a female.

' Figure 3

Thgm'\d gland

A drenol glawi .

|
|
ovaies |
[
|

[0]4].[2] Label the endocrine glands on Figure 3.

[3 marks]

Question 4 continues on the next page

Turn over »

i
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[o]4][3]

L

Complete Table 2.

14

Table 2

Do not write
outeicle the
bor

Name of gland which

Target organ

somone releases hormone of hormone
Luteinising hormone (LH) Pituitary gland ovarYy
; b longs * |
Adrenaline Adrenal gland Hear NG j
uver |
Slisidn poncreas | Lives fmospes .|

Millions of geranium plants are sold each year in garden centres.

Geraniums can be reproduced asexually or sexually.

Figure 4 shows a potted geranium plant.

Figure 4

1B/M/Jun20/8464/B/2H
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Garden centres usually grow new geranium plants by asexual reproduction. bor

(0] 4].[4] Suggesttwo advantages for garden centres of growing geraniums by asexual
reproduction compared with sexual reproduction.
[2 marks]

1 Only (equires one  pasent plant

WLU p(ocu)cc__maﬂg_gmﬂ«cauﬁ {dentical
ﬁ_pmnts . b

. E] Suggest two disadvantages for garden centres of growing geraniums by asexual
; reproduction compared with sexual reproduction.

[2marks]}
e | i\ \ dentval  so A\
au be suscptivie to the same diseajes |

2_Ther wl\\ b ho geneh yafiety for mm

_Cmcm_md_omd_@mqmd_{—_ae&x__i =
CUstonnefS .

Turn over for the next question

|
|
J
|
|

Turn over »

L

1B/M/Jun20/8464/B/2H




16
Do rof write
outside the
(0]5] This question Is about inheritance. b

S A

Humans have 23 pairs of chromosomes in each body cell.

One pair of chromosomes determines sex.

0[5].[1] Complete Figure 5.

[2 marks]
Figure 5
Female
X X
) Qe AT 3 A
Male
@ In some families all children are the same sex.
Give the reason why.
[1 mark]

There s a 50%s chanc thok khe Sperm
el bhak fFerbses the egg nas _an X
dnomosome  and  SO07e¢ thok & has a Y.

{
| |
1 -

AN
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[o]5].[3]

L

17

Cystic fibrosis (CF) is an inherited disorder.

A man and a woman do not have CF.

The man and the woman have a child who has CF.

Draw a Punnett square diagram to find the probability that their next child will

have CF.

Use the symbols:

T = dominant allele
t = recessive allele

Draw a ring around the genotype of any children with CF.

v/ i
/e
///
(74

[4 marks]
. |

. ey ]

Tt

b | Tt

@) f

| out of L offspring = a5 0e e 1

Question 5 continues on the next page

Probability = Q- 25

Turn over »
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Embryo screening for CF can be done by two methods.

Method 1

The woman becomes pregnant by sexual intercourse.
After 10 weeks of pregnancy a fine needle is inserted into the uterus.

A sample of the fluid surrounding the embryo is taken.
The DNA of the embryo is tested for CF.

The screening is done free by specialist hospitals for couples who are at risk of having
a child with CF.

There is a small risk of miscarriage.

Method 2

« The couple use In Vitro Fertilisation (IVF) to produce a small number of embryos.
e Each embryo is tested for CF.
» One or two embryos without CF are implanted in the woman’s uterus.

In 2017 the success rate for having a baby by IVF for women under 35 years
was 30%
IVF is a stressful, invasive procedure.

In most UK areas the free public health service does not provide IVF for all women
asking for it.

1B/M/Jun20/8464/B/2H
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[ 0 I—S ILQ Suggest three reasons for choosing Method 1 instead of Method 2. sl box
o [3 marks

1 Does nok requice  1VE which 1S ShessFul
and _invosive
_Highes mgnme_oa- svccesm)\ Jrcgncmcg as
_nscarrige 41 low  Campored to \YF success:
3_The test can he caried ouvt exen once.

| __the mMathes s preghant -

[0]5].[5] Suggest one advantage of Method 2.
[ mark] |

Do nNot need to (ansideSf  termipnahon as
f)mb(uos ose  kested efore H\eq ase ‘

me\amed (0 the  Womans UterUs.

Turn over for the next question

Turn over »

ML
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Scientists believe that the first life on Earth was primitive anaerobic bacteria which first box
appeared billions of years ago.

Which domain of the three-domain classification system do these primitive anaerobic

bacteria belong to?
[1 mark]

—nrinaen. Shegae”

Scientists have identified five periods of mass extinction since the fossil record began. |
Figure 6 shows the timeline of the five mass extinction events.
Figure 6
1 2 3 4 5
100 iddus ky ke Igves piidde phabi 3434 | e 4 2 AR R G 1apsdhua ki I Rpa ol Ba1 | w‘—’:-‘
80-Frr e e L e
I R AG o st et o 8 ) B
Percentage 60--—+—+} Suna ated |51 iz b
of species il H il 333
thatbecame  [HEEEHET REpIty (IEIRz Y ARE3ast I eamRa BR
extinct 40 QOMONLILSE ;
20 f.; i Sandepnas LEBARRERs .
0 Rgs paSnE o) fe hsnuqhgany by nssbansnsge ....44.."}{.4 R S R R
500 300 200 100 0
Millions of years ago T
Present
day

[o]e].[2]

Ammonites were organisms that first appeared in the oceans 415 million years ago.
Ammonites disappeared in the 5th mass extinction.

Draw a horizontal line on Figure 6 to show the time period that ammonites existed
on Earth.

Label the line ‘ammonites’.
[1 mark]

AT
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lz] Another type of organism that existed In the oceans was called trilobites. o
Trilobites existed from 544 million years ago until 278 million years ago.
How many more years did ammonites exist than trilobites?
[2 marks]
_ammonites @ Li5 -5 = 350 (myllion)
_teilobites | S4%4 -27¢ = 26b  (millien)
350 -266 = €%  (miglon)
| Jeiy J
: LY million years |
|
1
|
E] There was an increase in the percentage of species which became extinct in the third
mass extinction compared to the first mass extinction.
Calculate the percentage increase.
[3 marks]
14 masS exkinchon = 68
<ard . ; L
_®ms Mnass extinckien =9
A 9o- ¥
6z *00 = Ll . 1T64%T
Percentage increase = Y | o' % 7
Turn over for the next question

Turn over »
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(o] 7] Human activities affect the environment.

- [1—_] Describe the reasons why deforestation takes place and the effects deforestation has
on the environment.
(6 marks]
Tropical (anforests —ase c\eased fof land -
Ths land 1S Lsed tO raue cattle , plant e
and orhel  Jops el Gs (ohfee and giow
_hLO_ﬁéS__SQQh__aj__palm o\\._Forrests can

_be chapped _down to dear ac ea for

| _m‘r\mq and rnueckmg wood oS DSef\f.\,i,\
‘ bus\dtnq GNA_papes . This _Lhde DJQ_CQQ,,—
|  pekemsa (nCreafes  the  amount o Casban_Qi0%ide|
MMMMMX
o taxe i the cosbon diovide ; Mof€ |
respifahan \)u N\\O'OOanI\Km\' d\(’C(LljtlS the

_mmm_[jO_LMLﬂg‘_LQZ\r ond bomxr\q,_h_

the waste  alsa  reieoses  (0.- The bu\\CL_Q_.
of (o, (eads fo Q\M_mgm
Csassesatevee. . othel  Consequen@s INCWAL |
H&\)\\'ak \055 which \ead to rednad
b‘od‘\rejmj and Soil erosion .
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Forests have been called:
‘The lungs of the planet.’
E:] Describe one way forests being called The lungs of the planet' can be considered to
be a correct statement.
[1 mark]
Forests  involve gas €xdnange with the
orests  inyolve g g
_ Gdmosphese )
’ E] Trees do not have lungs.
' Describe one other way forests being called ‘The lungs of the planet’ is
an incorrect statement.
, [1 mark] |
in_ forests casbon dioyide & tsed and
Oxygen 1< released  bot L0 longs, OfNgen VS|
: g 28 - 8
LSEd and  Castbon digxide (S reeaged -

END OF QUESTIONS

AN
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