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0|1 Plants absorb light for photosynthesis. box

@][I] Which is the equation for photosynthesis?
[1 mark]
Tick (v') one box.

CgH120s + 602 — 6CO; + 6H,0

6CO; + 6H;0 — CgHi206 + 60 v’
2 + 20 — CgH120¢ + 2

6 Coxbon (uowd Aoaler —> PUrtose WCoxigen
6H,0 + 602, — CgHi20s + 6CO;

60, + 6CO; — CgH120s + 6H20

A student investigated the effect of light intensity on the rate of photosynthesis.

Figure 1 shows the apparatus.
Figure 1

| Bubbles of gas

|~ Pondweed in water
Lamp
~ QI
: AW,

0 10 20 30 0 50
Distance from lamp in cm

TN
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This is the method used.

1. Set up the apparatus as shown in Figure 1.

2. Place the pondweed 10 cm away from the lamp.

3. Switch on the lamp.

4. Record the number of bubbles of gas produced in 5 minutes.

5. Repeat steps 2 to 4 with the pondweed at different distances from the lamp.

[0[1].[2] Whatwas the independent variable in this investigation?

[1 mark]
Tick (v') one box.
Distance of the pondweed from the lamp ; “Thes Os \ko...
= Vet Twar ¢
Length of the piece of pondweed .

9 QILAU\Q C,w
Number of bubbles of gas produced bokwaan Yeakiwars
Time taken to collect the gas

Question 1 continues on the next page
Turn over »
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The lamp gets warm when it is on. This causes the temperature of the water
to increase.

[_T_| Explain how an increase in temperature would affect the results of this investigation.
[2 marks]

By caveosny Fhe dempuaduie Pr nzgngs cwowrd cn

Phofosyntilsss el work fasier Canstg a faster rode o
ProtesgnHincs. Nona buddus wll be proclwead &f 4

B S . O —

0 E Suggest one way the investigation could be improved so the temperature of the water
does not increase.
[1 mark]

Eehw Place 4 beokes wein puaks bthwean t losgy

and fhe Audon, S

or
?\(Lu. o dube b o b’“‘"—“"J Yo perodure km;ulol-w

[0]1].[5] Suggest two improvements to the investigation so the results would be more valid.

Do not refer to controlling the temperature of the water.
[2 marks]

q TIEE S ék/m.)(/-r/t N
Ay Ovh reptales o oromalies Gam be (dikjud and paanCalileded.
2, s Wa swra loong and ol 50 (ighth idlensify s Hon sommee

Oz 3, howt o convollad amount o} Coten dioxda Concaulrabron
it e buke owaslalde Jor ua Porcicad.

O “\, suse the exack voluna e‘ L8 Prac(;w| asy bubble,
mMacy dills cn Vol o
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e
Table 1 shows the results. P
Table 1
Distance of pondweed from Number of bubbles of gas
the lamp in cm produced in 5 minutes
10 120
20 56
30 31
40 16
50 10
E Calculate the rate of photosynthesis when the pondweed was 40 cm from the lamp.
Give the rate of photosynthesis as the number of bubbles of gas produced per minute.
[1 mark]
0. o) buldden ta T necn =16 S
R e bt s 4 ppn ARSI . Se g oy

Rate= 3 bubbles of gas produced per minute

Cant have 0.2 bubbles.

, Give one conclusion that can be made from Table 1.
[1 mark]

As G-@M C'\-"J\SU'*‘;V\ diireas®y $he rele o}_PM’SthQSUI
__Mgies.

1B/M/Jun21/8484/B/1H
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10}1 [1] Plot the data from Table 1 on Figure 2. box
Draw a line of best fit.
[3 marks]
e
Figure 2
1201— \a;\
\
s |
801
Number
of bubbles
of gas \
produced 601 T paaE e 2
in 5 minutes [: 8
40J : G I 9 (I L T AR e =
20
0 : - : :
0 10 20 30 40 50 60
Distance of pondweed from the lamp in cm
E[I][El Predict the number of bubbles that would be produced in 5 minutes if the pondweed
was 60 cm from the lamp.
Use Figure 2.
[1 mark]
Number of bubbles produced in 5§ minutes = ‘8' - 13

Turn over »
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Describe how to test a sample of food for protein, starch and sugar. box
Sgemz_  Give the colours that would be seen if the food sample contained

protein, starch and sugar.
[6 marks]

Tor ok Biest Jood Sasmples shoudd be groundt L
and mexel wieth veades, 5o 1eagek colowr Chosge
con be obsesued, .
TFor grobetn  Bowrdy waged should be acloles . Thes |
Wk blue veagens Lol tum gurple /kl&_tf}_pyv_\&*"_
s ?u.,sm}.
| For shawdy | Jodens sobukion Should be aclded . “The
| owonge Jbroson Sohukion Ll Yum bag /black o) shorch
s Joumsdt (o Thae somple.
M feA Sugoss Beneclich AAGen) _pundls Jo be
_added. T gkt pochon Hin neests to be put
g wodis bodh fo be leakd fo 65T or alooss .
ﬁ‘} eHle Sugas Cs /,MW.I fha G blus reagoml ol fusn
reau /t;eﬂom Hovury ¢ Hark 5 ot §cgowr presed,
lhe Ul blue yoluhon wuld $uwem ,',lm_u; ped /0"'"‘21- L

T
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0|3 Fermentation in yeast is used in the manufacture of bread and alcoholic drinks.

The equation for fermentation is:

glucose — ethanol + carbon dioxide

, Fermentation is an exothermic reaction.

What does exothermic mean?
[1 mark]

e O RoeNon U wledy onegy s releassd o
Y suareunding .

A student investigated the effect of temperature on fermentation in yeast.

Figure 3 shows the apparatus.

Figure 3

0 _;,_j 10 20 30 40 50 60 70 80 90 100 cm? f]
o

+
== o}

[
Gas syringe

Water bath Layer of oil

-——— Yeast in sugar solution

10
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This is the method used.

1. Mix yeast with sugar solution in a flask.

2. Pour a layer of oil over the surface of the mixture.

3. Put the flask in a water bath at 2 °C and leave for 20 minutes.

4. Attach a gas syringe.

5. Record the volume of gas collected every 5 minutes for 30 minutes.
6. After 30 minutes move the flask to a water bath at 35 °C.

7. Continue to record the volume of gas collected every 5 minutes.

103 @ Suggest why a layer of oil was needed on the surface of the mixture.
' [1 mark]

o kevp oxygn oufc/.«uh? gunoloble cendithions o
Ordb‘) é&cmz)\\d\,w Machion (ol fakes place.

[0]3].[3] Suggestwhy the mixture was left for 20 minutes before the gas syringe was attached.
[1 mark]

Plow M s and ke misdua to ool Jo 2 €, 2

Clasdly grt nd Fuaswed W Kachon U Ak ackials,
ab 2 €,

Question 3 continues on the next page

Turn over »
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Steps 1 to 4 of the method were repeated at 35 °C.

12
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The volume of gas collected was recorded every 5 minutes for 45 minutes.

Table 2 shows the results for both flasks for the first 30 minutes.

Table 3 shows the results for the last 15 minutes, when both flasks were at 35 °C.

Table 2

[

Volume of gas collected in cm?®

Time in minutes
Flask at 2 °C Flask at 35 °C

0 0 0 ;

5 0 26 |
10 0 52 \
15 0 78 !
20 0 98 |
25 0 108 |
30 0 115 ‘

Table 3
Volume of gas collected in cm?®
Timeinminutes | pagcat2°C | Flask keptat 35 °C
moved to 35 °C

35 2 120
40 7 123
45 22 124

I
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l_ol 3 m Explain the results from 0 minutes to 45 minutes for the flask that was at 2 °C and was box
then moved to 35 °C.

Use Table 2 and Table 3.
[3 marks]

No gas \was celuded n o frsk 20mindey Watls ar 28
a8 Jurahun vos o \ew for ongpmes Jo Catelyse s

ieackions. B krnantoon hagpessd ot 2%, Oner lagiad
S moved iato 352*{:@‘0—\ shacks again 5° gas
(5 produael.

0(3 |E| Explain the results from 0 minutes to 45 minutes for the flask kept at 35 °C.

Use Table 2 and Table 3.
[4 marks]

Qoo cdlded i ok o skaoly vabe forire firsh 45
Minudes | afler which ¢f ged Slowes cnd Stower uih
2ath fine (ndavet. This o as ook stads b
St ouf for Fhg yrast s petebolie th fernpmpaRion
Rs cmd-ql_h& rod s sle.ag%_ Jor caxbon clovdd.
_produckon i iacicates Sempiratuse s o Colead
[oc  formekation,

v 4 S ik -

Turn over for the next question

Turn over b

L
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[0]4] Pathogens are microorganisms that cause diseases. bax

Gonorrhoea, malaria and measles are three diseases in humans.

[0[4].[1] Draw one line from each disease to the pathogen that causes the disease.

[3 marks]
Disease Pathogen
Bacterium
L Gonorrhoea
Fungus
Malaria
Protist
Measles
Virus
Question 4 continues on the next page
Turn over »

g
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0] 4].[2] Malariais transmitted by mosquitos. box

Male mosquitos can be sterilised so they are infertile.

The spread of malaria is reduced by releasing sterile mosquitos into
the environment.

Explain how releasing sterile mosquitos reduces the spread of malaria.
[2 marks]

T eliased Slelr paks wock skl compedr PN A
_wadss e segrodmdiion . P Some Jomals ol ieprocdieca
Cwih Skale metes o 7/[%»1/3 ‘%Mpropl“&& by
o fomate 2ifher . Nonce (n e next poureiion That
wel b v}uuu mosquitoes, o less masquatos 3o Ircorspit
Matosa .

Pathogens also cause diseases in plants.

Figure 4 shows a rose black spot fungal spore and a tobacco mosaic virus.

Figure 4
Rose black spot fungal spore Tobacco mosaic virus
e o e e )
< > ——
16 pm 25x10-Tm

Images are not to the same scale

' [0]4].[3] Name the piece of equipment used to view the virus.
[1 mark]

_oheton microscope, as Wkt micrscope doexnt howe a
hegh 2nough IeSolwhion 4o Mk o Wrus vescbl

1B/M/Jun21/8464/B/1H
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(0|4 ﬁ] How many times longer is the fungal spore than the virus? b

Use Figure 4.
[3 marks]
Spore = 46 rus > ¥
pore M yirus> 0.5 x0Tt
7!~> 4@ 2 ﬂ?OQmm ?74000000’41\«

L‘ 4@/"‘"},’ 4ogoeos>o m:f"e*,b—g’“

4.6%40-?_‘ AN
2.3’)(40“?'~ ——

OR

" Number of times longer = Gy
2.5 yA0 "m= ()..2.5,.4('\

= A8pm
8.5 um GA"

@ Explain why plants infected with tobacco mosaic virus grow slowly.
[3 marks]

Wog{s/\ @wnﬁéﬁlSOOi‘*MbL on lawey oleee o (gss
_(Moropd\ n @Mty . Thes couses fhe o) eomt ko
wbsorb (ess Wyht se haolwctry the roR ol phalosyuthes,,
i’}\o*oszimksu hduced il lad b prootucksn q lass
%ﬂm—ose whidh vy nesdsd by Jue plat /o(ﬁ(?{aw{f".
So as Jher s l%Sl/lhlvASan“%US_ﬁ'rowﬂ wélf 62 slower, | 12

Turn over for the next question

L

Turn over »
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|05 Figure 5 shows the human heart.

Figure 5

[0]5].[1] Which blood vessel transports blood with the highest oxygen concentration into
the heart?
[1 mark]

Tick (v') one box.

A B Cc DE/

’?u}ahor\ou\) vV eln

g brings blood

&\’M\MQS%O the headt

@ Blood pressure is a measure of the force of the blood against the walls of the
blood vessels.

Which blood vessel transports blood at the highest pressure?

[1 mark]
Tick (v) one box.
A B c D
ooH &
\0es blood
from haast Y4 e

= Ae 5 LT T RS giihe beey

18 1B/M/Jun21/8464/B/1H
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(o] ?m What is the correct order for blood flowing through the heart to the lungs?

19 Maths Made Easy
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[1 mark]
Tick (v) one box.
left atrium — left ventricle — pulmonary artery T ‘
(&
left atrium — left ventricle — pulmonary vein \O‘ ood 90 ?
= o P
- right atrium — right ventricle — pulmonary artery \/ SO“‘ % ,’u L\g_cd\'
\
e bul\%
* right atrium — right ventricle — pulmonary vein ¥° f 5
1; CL}"LUV\«
ele
2, venbt

Question 5 continues on the next page

MQ_,Y)’

Turn over »
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Every year thousands of people in the UK have heart attacks. " box

A heart attack is caused when the heart muscle cells do not get enough oxygen,
causing the cells to die.

'0[5].[4] Statins and stents are two treatments used to reduce the risk of someone having a
3T heart attack.

Evaluate the use of statins compared with the use of a stent to reduce the risk of a

heart attack.
[6 marks]

Sk ag ok A d/rv.a Wl caun msc\'; b fekan orellu
et e nesd for (vastve procedusty 1 Sa no sk 9f
Unfecfcong, TFhey radicce blosel choleslord el | so
p,ue.nfc'/g Fhe posihing of /b/g piahaceds M
wolls of oclrve,. Naner taiy fung o 8000l ﬁow o Yool
, fo Yhe host Rssw. “TWis cost ffechve racthod (s
SW\" bo we. Howawer, L d(m? e have SEi
#&%4&% as Pasds geun ., D-lSO dnu.g nezds fo ba
Yokan for @ brg Jem leguarly | kaoky o probles
peson egok do Jake v
Ohords howe tha advamtbese of betag o oma dtnn
Y)roq,ulbw@ ’qrovtoaa o ble /of9 Sowdim o fucuirbadng
Uood (ﬂOu Yo Y hoadt. /rbuz) bﬂ'y about A Srmnootiote
henge | worin Jusk racovay Lo podiemce.
On the ofkes hae @y nvasve procdune Comes with a
sk g Nlchon, Vot afiuch or blecdkng

’31\ (.Ov\dl~9.on o skend Pany b a lgbﬂw C?L\M Aot
Us loy Jom Lfechieness gt —fon Unneoti e ffech.

L
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|05 rs] Many people who survive a heart attack get out of breath easily when they box
exercise gently.

Explain why heart attack survivors get out of breath easily.
[4 marks]

|[deost rowsche oy dw‘y}( (5o fha hasst €y LndbW

to boerk as —9/@'_\;% as bQJeu (i plplng L, 100d .
Ds ox4a%a (s Hcmsy)@/ed o Hssuas Jor respinahion
i Yoo bloodt | odowas U-saﬂoodibumg P“"fp(d at
a KNaw courts an oxygen Hebk Jobt . To accout
J,c,r s tha Yoreafiing ek Wneases s 5%\?

Question 5 continues on the next page

Turn over »
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Scientists have developed patches of beating heart cells to repair damaged box
heart tissue.
The patches are placed onto areas of the heart where cells have died. New cells grow
to replace the dead cells.
The patches are made using a person’s own cells that are converted into stem cells.
Explain why stem cells are used to make the patches.
[2 marks]

St clly g0 a Speccal Fype 9 My dhal ar

ndiffreniraled . Mating Yy Can jurn il ong you
of @k nomdtng pnscke WS
The scientists could have used human embryonic stem cells to make the patches.

Give two advantages of using stem cells made from the person’s own cells, rather

than using embryonic stem cells.

[2 marks]

1 cals vk roF be pejeded Gy Yoot
_é%-ai@gg%—dg—eﬂi__ ol o S e SR
2_onamonic SRm Oun Contoversial g Ty ey

Aosnagp the Gmbpwo chsoff 17
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This question is about plant transport systems.

box

m Describe how water is transported from the soil to the atmosphere through a plant.
[4 marks]

Wk e ﬁéz’ﬁ‘ié& Qsmosts (afo the reob hase celds
(adht rooks , From hese o braveds uy e tha Uaves,

iwjh_sﬁemw ‘F&ﬁ? a vessel called Ihg
_ Cccgact @@géc ﬂ»gp_./g/b_ng,jwm ﬁ; .
leawts and  dffusing ok of tha plant Jurought Ik
Shmato, This oreaks q pulling clfect om ofhes

weder polecudis Mﬁ_@}p u{,fp«&u*ﬂ-‘.&

,-JBPL c:

[0]6].[2] Dissolved sugars are moved through a plant in phloem tissue.

What is the name of the process that moves dissolved sugars through phloem tissue?

[1 mark]
Hroms bocaldon

Question 6 continues on the next page

)
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Phloem tissue is made of sieve tube cells and companion cells. box

Figure 6 shows a section of phloem tissue.

Figure 6

Sieve
tube cell — — Nucleus

— Companion cell

== S

0] 6].[3] Explain one way sieve tube cells are specialised for their function.

Use Figure 6.
[2 marks]

otecults Wl sugars 6 move mbtbwesn.
OR SN RN e

Mo nureduny gud e Jow calk Skruchucs 3o provick
spase. f"’ Phe ""meuv» =l Substances.

|24
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[0]6].[4] Whatdoes the structure of the companion cells suggest about the process that moves box
dissolved sugars through the phloem tissue?
Give a reason for your answer.

Use Figure 6.
[2 marks]

The Companion CelMs oY riasu, nw'fo choadn

bt con rlasse glaacky of puiamy,. TThey ey cam
Yo usd iy QAR frospodt  fo Froupedt silbsbrnce
_Ly ec olowa.

[0]6].[5] Describe why itis important that dissolved sugars are moved both upwards and

downwards in a plant.
‘ [3 marks]

ja?o.,j AR prodcoa.c/ e lcees &2 /40/{_{;,‘”’!23(3.
Thise sugars o neesl % be hongmitod Lp To
shoots (he Jhe mowsRay Jor growtty Rs well as olowa
to veots whidh wspier U5y up thope Sugars but
gont pholesytusese 5o tomk prodsce o Jor Jheseycbies,

END OF QUESTIONS

e
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