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e a scientific calculator. 3

For Examiner's Use

Instructions

e 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 6

this book. Write the question number against your answer(s).

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

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

e The maximum mark for this paper is 70.

e The marks for questions are shown in brackets.

o 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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This question is about the cycling of water and carbon in ecosystems. box
E Which reaction produces water?
[1 mark]
Tick (v') one box.
1
Aerobic respiration \/

Anaerobic respiration

Photosynthesis

The water cycle provides water for plants and animals on land before the water goes
, into lakes and seas.

Figure 1 represents the water cycle.

Figure 1
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| El Name the processes 1 to 5 shown on Figure 1. o
[5 marks]
1 Bvagocedvon |
2 CondensSalkav]
!
| 3 fswpclohion I
| T
4__ Drodnage
5 “ranspcrodeu
v
[0]1].[3] In2007 the population of the world was 6 000 000 000
A study found that 4.5% of the population had severe water shortage.
Calculate how many people had severe water shortage.
Give your answer in standard form.
[3 marks]
435
6000 000 G £ =g
10
|
= 970 0o (00
4
= 2.31+A0
f |
Number of people (in standard form) = ,27 X 40
Question 1 continues on the next page
Turn over »
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[0]1].[4] Why do more people have severe water shortage now than in 20077 box
[2 marks]
Tick (v) two boxes.
Climate change has increased the area of deserts. \/
!
Each person drinks less water.
More water is used to grow crops. \/
Sea levels have risen because the ice caps are melting. ‘
l
Some countries have built de-salting factories for seawater.
i
Leaves on a tree contain carbon compounds.
In autumn the leaves fall to the ground.
@ Microorganisms in the soil recycle carbon from the leaves so that the carbon is used
for new plant growth.
Explain how.
[4 marks]
e
Mcroorzim saqs. olicon, pos=e Arod Qoo . [l
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[0]1].[6] Whatis one benefit of fallen leaves for living plants? box
[1 mark]
Tick (v') one box.
1
‘ Energy is released for living plants.
Insect pests in the soil are killed.
7]
Nitrates are released into the soil. \/
Oxygen is supplied to root cells. 16
Turn over for the next question
|
i
I
Turn over >
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Water pollution is a problem for humans and wildlife. I box

Explain how human activities are polluting rivers, lakes and seas.
[6 marks]

%rh(nzrs ond pg,:-lcad&s L As wak as Orodﬂms are Luagte. |
’Eu»s-( miqkp, wx“\ weder wags and ﬂdua/ hebytats . “The
en\oring ol nudronds fom éfﬁ Usecs anef suvage can
lad fo w“roykbcafwn. Thvw‘ak s proces; oJaax. mmca«l
incw Hockwq ow Clq/t/,éf o'ﬂwo/az/u(s /ho Ws o |
o plants olgng @stol e omposaus_hrakting Ihaom down.

Tus Creades aun oxygin low uoader u)ule/la.mo( M_
ggglog& cgﬁ; dhs‘f_@y('& Ou(?m#w\o
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: On a school field: el

box
e one area of the soil was usually wet

o another area of the soil was usually dry.

Students investigated the effect of water in the soil on the number of buttercup plants
‘ growing in each area.

E] Water is an abiotic factor. I

Name one biotic factor which may affect the number of buttercups growing on
the field.

4mm'pb.nq’u

[1 mark] |

@ Describe a method to investigate if the amount of water in the soil affects the number |

of buttercups in the field. l
[6 marks]

Mowe ouk Jwo Q%“,wL Saa g’m-db (5&7 10 # 400../),(7& Cn

| . port o Jus Joddt st i usuall‘,.up) Gund ke afnss on ke
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Scientists investigated the effect of soil nitrate ion concentration on the yield of corn. box
This is the method used.
l 1. Corn plants were grown in a large box of soil.
|
f 2. The soil nitrate ion concentration in the box was kept at 0 parts per million (ppm).
[ 3. All the corn from each plant in the box was removed and weighed.
1 4.The mean mass of corn per plant was calculated.
x
[ 5. Steps 1 to 4 were repeated for boxes containing soil with different concentrations of
i nitrate ions.
|
f , :
Figure 2 shows the corn plants in the box with a 20 ppm soil nitrate ion concentration.
Figure 2
4
i
|
I
20ppm
[0]4].[1] Give two variables the scientists should have controlled in this investigation.
[2 marks]
1 h'%'N' MRJ\SCMU
2 fumbund 6) pudler
Turn over »
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The scientists carried out a valid investigation.

Table 1 shows the scientists’ results.

Table 1

Soil nitrate ion Mean mass of corn per
concentration in ppm plant in grams

0 122
10 190
20 256
30 268
40 240
50 184

| Do not write

outside the
box
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[0]4].[2] Complete Figure 3. box
You should:
o label the y-axis
e use a suitable scale for the y-axis
e plot the data from Table 1
e draw a line of best fit.
[4 marks]

Figure 3

2)0
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Soil nitrate ion concentration in ppm

Turn over »
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Table 1 is repeated below.

Table 1

|
,' Soil nitrate ion Mean mass of corn per
‘ concentration in ppm plant in grams
‘ 0 122
i 10 190

20 256

30 268
j‘ 40 240

50 184

corn per plant.

Use data from Table 1 in your answer.

E] Describe the relationship between soil nitrate ion concentration and the mean mass of

[2 marks]

AS Mhm)r(: o Concenkalion (noketses Tw Wstc;}

Coth o ls (NURases Ul N1 30 Ppm g%kg Ll

ok shands Yo dsuense

| Do not write
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' box
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Farmers add nitrate fertiliser to fields where they grow corn. \ box
Nitrate fertilisers are expensive. {
Evaluate the economic and environmental implications of adding fertiliser to soil in \
nitrate ion concentrations ranging from 0 to 50 ppm J
[4 marks]i
J'\mw the pctrode Concw}b‘dcn wp {cu BODIM woold|
rsalk (n Q. gueader yoalo Jena profd. Howew/mi
WS Mg Achote Qonc,u\b'uhom lo%o'd 30 ppv !
woud  legease L}id»cl, o would bt a_waste of 1
/\-\'\.L.JL v»\% al,\rt.ao!k‘} I i hates V\ I So»‘l,,Sa Jk ’
impriont Y puaswt Y Qo o) < bvake pese aud |
Suplmet (L b pake ;%-U‘T,/a 30//;«,,!9(4/ wt o [
celd K el . |
We nssk okse conacter Hat sone of fhe nohabes odded

well  wash oLJ*ql hdds wier F rags afs niek  aud |

lakes | cowsun, fo‘om. L2
\

Turn over for the next question !

L

Turn over »

1B/M/Jun22/8464/B/2H




mmerevise.co.uk

14
T e ST T AT | Do not write
outside the
Blood glucose concentration in the human body needs to be kept within the box

normal range.
Figure 4 shows that two hormones control blood glucose concentration.

Figure 4

Pancreas
/

Hormone B

’4
Hormone A // ’

/ /

Lk 7

g

Vi

| /

\ Il Blood glucose

L concentration
N 5

Y Low |Normal| High
\\ ,ﬁ
~ ~

|I] Name the type of hormonal control shown in Figure 4.

regakve bk

[1 mark]

[0]5].[2] Name hormones A and B in Figure 4.
[1 mark]

A q‘hﬁcag;m
B (nSuliin
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- E] Explain how the two hormones in Figure 4 keep the blood glucose concentration
within the normal range for 3 hours after a meal.

o ga o e

[6 marks] |

\
1
| j\llwa Mk Ihg bloool qluwsa Conctuhalcon 1042523 30,
1Y Ommg CL&&LL mSc.:.bn (8) Cansing QL"‘M,[
be dodean up b alls. Ty dadeon up q(M(ose (s convedted

(ko @h\cmay\ o Jhe liver Clly aned MwsJ-Q M'
[

e (rocess eoluces  bloa/ atu,waa mvxwxﬁm}wL,_&,\
o#\&f

|

| panereas Sheps secheking (nSaIM. Ovat fins as
\ Cw Corkeniug. Yo loke Ly CIIMLOSJ? fOr ['CSF]VIJI()M ’E{CCJ

t Gacose el qum 4o(lm\,, Twcfo& e crass Sk
|
v

lo Secrele Olmcaacm (A), Tiws Skommbotes {ha L,rea/v.dou»\i
o} Gluoo&m m hvv s back ufe GlALC(LE_ T
a\uc,ose. Gok veloaged  back take Q’u bloce! sheasn |
b\mO{ lucose Concoubrakin  back fo normak.
The Cﬂw}&g@an o) Jhsse o emale }e.lafw(’i»\ Shable
bloect %M!gﬁsg sz!b l\\ al vﬁw bloeet QWR h-WLS no_ Mo’
Q\\&o\()on s leased .

Question 5 continues on the next page [
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Female reproductive hormones are used to treat infertility in women.

' [0]5].[4] Follicle Stimulating Hormone (FSH) and then Luteinising Hormone (LH) can be

[o5].[5]

injected into a woman to help her become pregnant by sexual intercourse.

Explain how injecting FSH and then LH will help a woman to become pregnant.
[3 marks]

M quowlades ogg coll é d ovares Yo nakes
WWW LD causes s motned g4 to b rliased,

’me\ e sy aF ovMiopn  Th Ywe hormones \C;QfLUg

JM\‘“ (owst  Senered e%g de makevt and b Fliayed
Bs Wert o mpge 2455 Jhet s @ fu‘t;,lnw vpméa«it'll’/tg

0 gpran fusimy withh ons (tacling Yo foukilisadven .

In some women the injections of FSH and LH are the first steps for
In Vitro Fertilisation (IVF).

Describe the remaining steps in IVF.
[4 marks]

Tha eg@w hewe makued and bun relrased

| Do not write
| outside the
box

e collicke ,/—raa. lhe Ovary . Tiese Yhen goh
ﬁ,fh‘h'w i a lab. ’ﬁmjz I&,A‘wuo( e%s g,q} .S’Wbrld

ot udnads g0 ok tkey dosedop nfo  gubrps,

These o&udc;ou/ &m}ar&m s e rsorled ko

I womb @) e ke ey can Qubect
vale fhe (KWG of Yoo Ulerous Qacd diwslope .
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There are two different processes of cell division in humans. box
Describe three differences between cell division to form sperm cells compared with

cell division to form liver cells.
[3 marks]

1 TN Jermn _Uver ol Jne ﬁuﬂs_,cﬁ&qdh@_ﬁh om
division : Wwha le ‘{’or Q. Spum ceU u\n((} qo %vrouo’.t\
fooe sudbs °,v[’ AvisOns, |

2_Tw twe lves clls toeddd b guabiealt, (duheal
to sackobey o\ ke )ow Spesin cls wourd b

Quakicelly wnga  bo

3 Spqsvw Cels  axo f/\m,a\ocd,so hoaw’ 23,@!&;‘
Mronosonas | whil Woer alls woud? haor

Qﬁlmxrs!so UG Chromeseomes. |

Turn over for the next question
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‘; The polar bear is a mammal that lives in arctic habitats. box
‘ i
[0 6].[1] Complete Table 2 for the classification of the polar bear, Ursus maritimus. |
, [2 marks] i
i !
i Table 2 I
|
l Classification group Name 3
r
1 Domain Qulimote J
\ .
‘ Kingdom owern e a ‘
\ !
i i
‘ chordata
gl |
Class mammalia :
| Order carnivora |
l
Mha ursidae
Genus Ursus
Species maritimus
|
i
|
|
}
1
=
18 1B/M/Jun22/8464/B/2H
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‘ Scientists have been measuring the area of sea ice in the Arctic since 1980. box
\
| Figure 5 shows the area covered by sea ice every September.
|
] Figure 5
T [ T { : AR l
! | I | | ! ! N |
80 Frar T e R
735 T i b ks tEsd e
. o | :
y 21§ os e bholdRU] EX fr7 e 4_ﬁ«,___.u§,__.__‘._-w aEBbissdiboua
| | | |
(sl o} 8 o el b oo i es bl nld ms g ak
| <5 ;' ! ol | ‘: | t
Area of | ! s ! |5
seaicein irt and ERAED, apas b i
millions . : 1 . I s i
of square 5.0 +——————— ERERE NS RIRS SRAEE Saati & R R e sy pEwy ——
kilometres Edgyas i T ﬁ E iy i
425 B e e “‘“ B3 ES2SREEREN '3 TARREES ,
| a0 Jrprreb e e P e e EEini
| | | ey {5 s l
REmgesmED Bu 2 WA G EEd=s, ’
S e it e e e B U st i ) |
3.0 {- , e T - =
B X0  ? — T 7 1 ..,I".., : . f ’
SRR B TRt T PR e b Wi et i e i |
- 11 - - . | ; 5 - - | ‘ !
1980 1985 1990 1995 2000 2005 2010 2015 2020 |
Year
|Z] Determine the annual rate of loss of sea ice between 1985 and 2017. ,
|
A trend line has been drawn on Figure 5 to help you.
[3 marks]
135579  |age= 34 . 0.40025
Mottt Al 3 |
2013~ 1985 = 32years = 0.1
—
7. 75-9.35= 3.4
Rate of loss = 0. 1 million square kilometres per year
Question 6 continues on the next page
Turn over p
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|

The total number of polar bears living on the arctic ice is not known. box

The hunting of polar bears has been banned or reduced in some areas.
In some populations the average mass and height of polar bears has decreased.

Polar bears eat seals. Seals live on the sea ice in winter and raise their pups there in |
early spring. In the summer seals live mainly in the sea catching fish to eat. }

Polar bears spend much of the year hunting seals on the sea ice and in the sea \‘
\ nearby. The sea ice area is at its lowest each year in September at the end of :
summer. The polar bears feed mainly in early spring, and again in autumn to build fat |
stores to survive the next winter. !

l

During the winter of 2017 scientists measured the metabolic rates of nine female
polar bears and found them to be much higher than expected. Cameras attached to
the female polar bears showed they had to swim long distances to find seals to eat.

E Suggest why polar bears find it harder to catch seals in autumn than in spring.
\ [2 marks]

; | Theve 1y vﬂwu Seets b} onMe e cccesseb@ for
| | olay bears Yo cabth  Plse Young Seals hew Growa
| WP Se Can awpicl , €scope o fedhs Lear naon

cascly by SWmaricoy) Quuazy.

[0[6].[4] Evaluate what might happen to the population of polar bears in the Arctic in the future. |
[4 marks]

POmJaR‘ons May (aontase GS Puowe (aeos Eage et
(n_place fe me/cc} Irevr hads /«.f,#oo( Saues aae] |
Hamseluts frow\ hu.nluﬁ. We MW’ he able o halk CG |

Limmi $3Gus dumdl hencs 4|o'xu ouw/wm r‘:flafcaq Iir hed ot -
,'\Dw@uu P ranw/a/\au Cam a[SO olecicuse \l f‘tcr G\la}.nl

wou«wrv\ CO»\\LMS and piells porr @ad o $2a cor.

s WQ W@ bss Alﬂw/wq Qound Qe RQuires jogi2

Qi ’0 ;\&MJ l’b«w{um ﬂ';wnu tncllpn el Susviva. 7‘143 alse

Mok F Aa.ro(a/ Vé(/tw,‘. b /md rmafey Gned e gy -
END OF QUESTIONS
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