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You must answer on the multiple choice answer sheet.

You will need: Multiple choice answer sheet
Soft clean eraser
Soft pencil (type B or HB is recommended)

INSTRUCTIONS

e There are forty questions on this paper. Answer all questions,

e  For each question there are four possible answers A, B, C and D. Choose the one you consider correct
and record your choice in soft pencil on the multiple choice answer sheet.

e  Follow the instructions on the multiple choice answer sheet.
Write in soft pencil.

e Write your name, centre number and candidate number on the multiple choice answer sheet in the
spaces provided unless this has been done for you.

Do not use correction fluid.
Do not write on any bar codes.
¢  You may use a calculator.

INFORMATION

¢ The total mark for this paper is 40.

e  Each correct answer will score one mark.

e Any rough working should be done on this question paper.

This document has 20 pages. Any blank pages are indicated.
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1 The diagram shows cells from a plant leaf.

Which structure contains a high concentration of magnesium? UATeY A et

2 Whata;Le"; etl;l-v"lctlo\bnzgof Isem vszgls'acunfbmd (05 Ll'gm;ﬁ ]:: §f.£‘jwf‘t |n
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stems
strengthening supporting transporting i
roots and stems leaf shape sugars ‘
A v X X key
€ s v x /= yes j
C X v o X =no ‘
D X X v
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3 The diagram shows a typical plant cell which has been in a concentrated salt solution for

10 minutes. [z@u w(m ce

chleepi st o “

QPO VU o o setechucly
/ .
ouddest ||

b asee

Which numbered structures are partially permeable?

A 1and2 B 1and3 C 1only @ 2 only
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4 Which row applies to active transport?

3

low 1o L"ﬁ‘; CUHCMWD_

e
oue. ef malpals 17"’"" il sl 3[ az (A lm)
o M4
movement occurs movement occurs
from region of higher | from region of lower | an example is an example is
concentration to concentration to ion uptake by water uptake by
region of lower region of higher root hairs root hairs
concentration concentration
A v X v X
B J X v
€ X J v X
D X v X v

= MOL@ cules awe m&up@ \,{l? the v Cor Covike celecor jraﬂ@‘-&&-

key ‘
v/ =yes Ths pre 5¢  wst €Yy 7(“’"" Y_-Qs %fra:&m» )
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5 Which statements are carrect?

. e loi 2L
\:l/ Enzymes are proteins and function as catalysts. — € Rﬁﬂﬁﬁ ﬁ"Q i
Pﬁ:bf‘ s nézluse

2 Enzymes are changed by the reaction they catalyse.
\3/ The 'lock and key’ hypothesis explains the way that enzymes function.

B 1and2only @ 1and3only D 2and3only

£ nAyeneg are  LplUific  n e wr "*"'w‘}f’a and Ked,

6 The diagram shows the effect of temperature on the rate of an enzyme-controlled reaction. hwy f

A 1,2and3

U-ert_;

rate of
reaction

temperature '

What is the explanation for the part of the graph labelled X?
A The temperature is dropping. — f“/‘ g
B The substrate is starting to run out.— —,""K’Q

@ The enzyme is becoming denatured. /
D The enzyme is starting to run out. _— ,falﬁe
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7 A small mountain lake has aquatic plants growing under water on the lake bed. Shortly after
heavy rainfall jthe mud on the lake bed becomes stirred up and the water level rises.
) uoﬂ reese Lot P-e,né#a;&m ?E (s p&?ﬁ; "j: e P"""P

Why does this cause the rate of photosynthesis of these plants to fall?

A extra carbon dioxide - se
B extra dissolved nitrates — \nC#0252 9 s S

© lower light intensity — Mud vedute L“}Lt m{;ensffj

D lower oxygen concentration _.,f:v(('/c

8 Some plants have large leaves and are growing well but the leaves are turning yellow.
Which factor is likely to be causing this problem? 3 .
. l:S u;eLQ ) M Kn [
@ a lack of magnesium in the soil -~ mMX T;m?hgu Laex of e love plyl LHDM&'«J.J

B alack of water in the soil __ ve lepures ‘o qﬂ,eo,y Maw
C not enough sunlight _. %4

D too much nitrate in the soil = t&l{ce

9 Which row shows the average daily energy requirement for the people in the table?

7500kJ 9000kJ 10500kJ 15000kJ
A 8-year-old child pregnant woman male manual teenage qirl
labourer
@ 6-year-old child teenage girl pregnant woman male manual
labourer
c teenage girl 6-year-old child male manual pregnant woman
labourer
D teenage girl pregnant woman 6-year-old child male manual
labourer
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10 The diagram shows an experiment.

beaker\:

Lipeds (il
1 \?199- 0&365{5*%{; awij

partially\
permeable
membrane

“ cmal j[_\j(.zrbll

|__—lipase and
cooking oil

| water

-

—
J

After 30 minutes, tests were carried out on the contents of the membrane bag and on the water in

the beaker.

Which row shows the results of the tests?

The ik

11  Which function is not carried out by the liver?

A breakdown of alcohol - p&e{?X"ﬁC‘dl"’”
B conversion of glycogen to glucose — |nerta el wwed Sf:ﬂ“ r lew 4

C formation of urea —dﬁam mtdlﬂ;ﬂ

@ secretion of digestive enzymes — Liver

Aoos et

12 Which statements about root hairs are correct?

\1/ The cell membrane can allow movement of water and ions into the cell. - V¢ i H‘(ﬂ%
(- ¢
:;] he cell vacuole extends into the root hair. — shooge L5 of
T

# O
hey are formed as an extension of the outer layer of root cells. — abs "'(ﬂ’ Z;" -

@ 1,2and 3 B

© UCLES 2022

1 and 2 only

1and3only D

5090/11/0/N/22

aubgf mave te

Cact‘d‘&)

p k 5- -5
biuret test on biuret test on H of water in
water in the the contents P the beaker
beaker of the bag
== st c

A blue blue 6.0 %\uufft j"e He j.
® e | oume | Gt e
c red purple 7.0
D purple blue 8.0

Secvels e eN2yme
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13 The graph shows the transpiration rates of two plants during one day. Both plants were grown
under identical conditions.

Which statement explains what the graph shows?

A
&

c

D

) Wﬁ"wd

transpiration
rate

00:00 0300 0600 09:00 12:00 15:00 1800 21! 00 00:00

time

2]
Plant X closes its stomata during the brightest part of the day—-rf"as‘e ( »
Plant Y closes its stomata during the brightest part of the day. \//

Plants X and Y close their stomata during the bnght art of the day. H;e C PO ,aAJ:
Plant Y has no stomata. —-M,Ce (”0 ek

14 Some people have a rare heart condition in which the lower left chamber of the heart has not

developed properly and is mucyrlemaller than normTD( wp e a a,‘éﬁ
o

The immediate ﬁult of this condltlon is to cause lower than normal blood flow into which blood

vessel?

¢

B
Cc
D

g Mot 1 ot .% T € ey ger Shrers
aorta — Y t ) bloc& t [ "3 \,u_,,\
pulmonary artery - P - Lblood ]4"\.7'“ as

pulmonary vein - tQ Io(v . ; e favlj fﬁonr

vena cava vEdM

15 Tissue transplants are normally rejected by the body unless the transplant tissue and the patient
are very carefully matched.

Which component of the blood is responsubl ort yejectlon of transplanted tissue?

A
B
Cc

®

plasma — L{que
platelets — D&ﬂﬂ

red blood cells — O P7° M s e
white blood cells (lymproaytes a ?L‘ﬁw
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16 The diagram shows movement of substances between blood in a capillary and tissue fluid.

capillary

high pressure \ low pressure
blood @ @ (C)) @ @ @ blood
—_— .

water,

oxygen,
glucose

water,
carbon dioxide

tissue cells

Jamals aqa
A active transport — wovement, At J wle Membizme.

B water pressure ﬁ&“’tu Lhcgf & ‘ﬁg )amri qu{j w
(::)9 :::;;l;i;n—j'l:;'i e of sl oA [Jrvﬂb‘c'@ s ﬁ[ "Q‘f«fhw (nte

Celly
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17 An experiment is set up, as shown.

Test-tubes 1 and 2 contain limewater. Limewater is a clear solution that turns cloudy in the
presence of carbon dioxide. Air is pumped through the apparatus.

air flow ——» — air flow

Q
o
-]
solution to absorb%/

- mals
carbon dioxide ne CO - Co ,f‘,.-,« .we;twmﬁ b
. .S living Q.
@W (1 ceor)animals '

What is the appearance of the limewater in test-tubes 1 and 2 after a period of 10 minutes?

test-tube 1 test-tube 2
A clear clear
@ clear cloudy
Cc cloudy clear
D cloudy cloudy

18 Which equation represents anaerobic respiration in yeast?

A glucose - ethanol - fq}_g,ﬁ

B glucose — ethanol + lactic acid ..,fal;A ‘
- : N " o Qm-'\ﬂ—l'
C glucose — lactic acid + carbon dioxide — Lﬂoﬁ [ aaﬂ'e t5

G T
@ glucose —» ethanol + carbon dioxide _. Lic TYespa tn j—east

s o st et oA Z !
A

biC ~espu
k;;f Car(;cm() oxi AL
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19 The graph shows the rate and depth of breathing at rest.

lung

volume
/ems3

time/seconds

Y

Which graph shows the rate and depth of breathing during exercise?

lung

volume

/em3

lung

volume

/em?®

1

“-“"Gj

lung
volume
g fem?

1

time/seconds

©

peenbirey ol el

NN\ N\
sl

lung

time/seconds

D
rna:EZ de'fé vt

[cm?

Z‘ time/seconds

Aepih ank femuanty of bmew,\,;,j

in the renal vein?

b

time/seconds

("Crarge ﬂe“”j Oereeco

20 How do the concentrations of o;ilfen and urea in the renal artery compare to their con

U<?_ K\

oxygen in ureain
renal artery renal artery
@ higher higher
B hi gller Icllv_.er
Cc lower higher
D lower lower

Qerm,@
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21 Which changes occur when a person walks from a very cold room into a hot room?

w e \nface (W B PS> s '—‘zn‘ugrmm— ‘Tﬁre la’tz—”f
. skin blood ol Lo (7]
sweating iSRG [veal ?f UQ? _f Sueal
ceels ™ e
A decreases constrict
B decreases dilate ‘b[ew@ Wﬁ; éﬁ,‘(w@e {3 (nCreag o
@ increases dilate L»Q !
D increases constrict

22 The diagram shows a section through part of the skin.

Which structure is the best insulator? 5
L,a s

e ;‘&;x"“-'; B nevL &nﬁQ‘"ﬁs
Q &cnsﬂj)
Aoe A
Y ol
R

23 The graph shows changes in the shape of the lenses of a person’s eyes while watching a bird
flying. L&OS b_eec’rne ,fa:(; .&:\Er\ Qb\).ec,&;. ot nau

At which paint ig the bird flying most rapidly towards the person?

most curved -

lens
curvature

least curved
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24 The diagram shows the nerve pathway in a reflex W a person accidentally touches

something hot.

3

yL£Ce PU’{

40?3

, 2\

neswne

Which row correctly identifies a sensory neurone, a relay neurone and a motor neurone?

1

7

3

O 0O m

motor neurone
sensory neurone
relay neurone

motor neurone

relay neurone
relay neurone

motor neurone

sensory neurone

Sensory neurone
motor heurone
sensory neurone

relay neurone

25 A patient shows symptoms of unexplained weight loss, severe thirst and frequent need of
vinatieg. -

A test shows high levels of glucose in the urine.

Which condition is diagnosed?

A cardiovascular disease

B diabetes _ {,\m

- N

L:,&gmu-a

C anaemia — (¢ ﬂof;}dﬂn%
Qo

D obesity _ w@yn'—‘i"’
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26 The diagram shows the forelimb of a rabbit. M

Which labelled bone is the ulna? m?
P

D

27 Which activity is most likely to cause lung disease?

A excessive use of antibiotics — N RﬁA
A
B excessive consumption of alcohol — &EMI UQ‘O&M

€ injection of hercin -{J ¥
@ smoking cigareties — (e [J-'—“ﬁ G@%SZE-

28 The table shows, some features of three types of microgorganism. .
¥ ﬂ-&"u’“ e ™ o (_:'zf? ree? L\@ ne nucﬁﬂ.u;

mic:ggrzgaism et vl menf%i:ane PACIalis CYIOpIRE
1 X X X X key
2 v v X v v = present
3 v v v v X = absent
Which row i\d/ec&ﬁe; er:u;h tyge;gf migoo g?’r?:l:;? xGan G on — ok M ﬂa@g pf b (f
microorganism 1 microorganism 2 microorganism 3
A bacterium virus fungus
B fungus bacterium virus
@ virus bacterium fungus
D virus fungus bacterium

;FU us s A """”j ”":"janl,gm e de pj ran:j Ljplﬂq_e’
Aucleces, ijffb‘)lﬁ_%m
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29 Two containers, X and Y, were filled with equal amounts of dough mixture for making bread.
The mixture in Y had yeast in it.

The containers were then left in a warm place for two hours. The diagram shows their

appearance after this time.
" Heust v’ C“é"’{"f)"gﬁeg_ o 5
plcehe.

__dough mixture

dough mixture with yeast

without yeast

container X container Y

Which substance produced by the yeast causes the difference between the doughin X and Y?

A alcohal - ,e,ua_(k;(aﬁ@‘; Areeng e
@ carbon dioxide —¢_. (a+L5%. 09 'ITP@'Z“AS-#
C lactic acid — m ani ma/( Z mL]’

D oxygen ,\,,\;.eca N W‘C; Q;P'r

30 Which types of microorganism carry out decomposition in the nitrogen cycle?
@ bacteria and fungi only . 5{ LI5S
B bacteriaand virusesonly _. \f\qe5 & & p@La’n'{?og.QA/

C fungiandvirusesonly — \'|«t5 0} > Yol
D bacteria, fungi and viruses —\\rugZ  nef vSoc]

31 Which actions can be used to contrgl the malarial pathogen?
al - zﬁg«a ta:{m@ (
[

&
welegc Lavnivenses aN Q.
7 ) . ) tonwin | TS5 o
releasing applying antibiotic spraying vaccination with
carnivorous fish in creams to the insecticides on the malarial
ponds and lakes skin buildings vector
A yes yes no no
@ yes no yes no
c no yes no yes
D no s yes

no ye
Nan cant  ge temtod ‘nj anb —bebrg

© UCLES 2022 5090/11/Q/N/22 [Turn over
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32 The graph shows the concentration of dissolved oxygen at different points along a river.
At which point is sewage emptied into the river?

i direction of water flow

concentration of
dissolved oxygen

]

distance along river
Disoluef Qryzen  ComGntraltr  doc’cncos % at e Pam:t Shere
IS tvduced  wlo Wy O
33 The diagram shdws how bees visit a species of flowering plant that has tall spikes of flowers.

In the flowers at the base of the spike, the carpels are mature but the anthers are not yet mature.

In the flowers at the top of the spike, the anthers are mature but the carpels are not yet mature.

anthers are mature;
carpels are not mature

hees collect pollen

carpels are mature; ——
anthers are not mature

bees collect nectar and
deposit pollen on stigma

Ve leratie rouns fm anttrets 4o shgea
Which statemen@arﬁcgr\l:?c:' ajj-P Sa'ﬂzﬁ

\«1/ Bees visit two flowers for successful pollination.

g/r he difference in maturing timgs f nth els e su polllnatlon
between flowers. mafle Aan
m b fms f
3 Seeds will develop first in the ﬂowersatthetop of plant fte

A 1,2and3 @ 1and2only € 1and3only D 2and3only

© UCLES 2022 5090/11/Q/N/22
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34 The diagram shows a section through a dicotyledonous seed.

Which structure provides most of the nutrients needed for the seed to grow after germination?

B—'Y{MJ’“UL& = forms Sheoet

o adicte G ¥4/

rseS -
QMWU) D zlffs{"‘(pﬂi;bﬁ; 334%{)

36 Human gametes are different from each other.

ngc‘:h infoméletjo saboauié_nale ngﬂ zz is correct? .-eop '{D eﬁﬁ QU &ﬂe,-.( [T o

. numbers released Qa .6.5«,1 L ‘ ‘ v
size ERp— mavement
lo ca-nt;E "
A large normally one cannot move on their own
B large millions cannot move on their own
[o- small normally one can swim
@ small millions can swim .-é &

. nur"

Sperm CUs are @mcﬂ"‘@& gl “f!e in et P faﬁ {\ta,

36 The diagram shows the menstrual cycle. The numbers refer to the number of days aftér the
beginning of menstruation.

Which label shows a point in the cycle when implantation is most likely to occur?
\ens

g o feft 8 9 1""“ ol-es
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37 A variety of snail has an inhented condition that affects the thickness of the shell.

n n ~t
S'S' have thick shells. t 5 % S 5
8'8" have thin shells.

S"S" do not survive,

ns n
t n
Two heterozygous snails are mated. & % ? g . 5 5 -

a{fﬁf\‘fww-c %‘A i DG'FZ

What is the probability that a surviving snail of the next generation I1s a heterozygote? ?‘ e &F
A 0.00 B 0.25 C 0.50 @ 0.67 #

38 A man of blood group A and his wife of blood group ) had two children, both of blood group A.
The man concludéd that he must be homozygous for the allele I, since he thought half his
children would be of group O if he were heterozygous.

Why was his conclusion unsound?

A Blood group mutations are common. —~ f"e;’e’ .
Q c,gn W"
oYy

@ Genetic ratios are unreliable for small numbers. .

’ -
C His wife might have been heterozygous. — nd eni ppeﬂ
D The expected ratio for a heterozygous father and group O mother is 3 group A: 1 group O. = 'jtlr

104?2‘ éam?L&
39 In a garden there is a species of insect which can be either red or green in colour. The green
insects are well camouflaged.
Birds that eat insects start to live in the garden,

The graph shows how the populations of red and green insects then change.

t green insects

number of
insects

red insects

— -

time

What is this an example of? L‘ .E,Q o
A artificial selection - N¢ "M an In ':‘ €

B continuous variation — 7“"89'?' l
C incomplete dominance -,F.‘;DQQ’Q

el
@ natural selection — C)w’ﬂb‘@qﬂlgﬂ incréege oﬂ.anﬁz,r ﬁt
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40 What can be the benefits of genetic engineering of crops?

/" crops that can be stored for longer — (~ Cre2525~ M fe'

\2/‘ crops with a better flavour !f' u)dﬁ . é S'> . n\T?
://'less use of fertilisers ~— 00 3‘3&0
less use of pesticides — (VL6 LS-GW'”('/ 1G 5{1 R

@) 1,23and4 icerce o

B 1,2and3only
C 1and2only
D 3and4only
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