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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 0

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. Choos ou consider correct
and record your choice in soft pencil on the multiple choice answer shegt.

e  Follow the instructions on the multiple choice answer sheet.
Write in soft pencil.
Write your name, centre number and candidate number on th 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. 0
You may use a calculator. o
zrk will not be deducted for a wrong answer.

guestion paper.

INFORMATION
e The total mark for this paper is 40.
e Each correct answer will score o
e  Any rough working should b

’:’?‘ )

This document has 20 pages. Blank pages are indicated.
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1 Starting with the smallest, and ending with the largest, what is the correct sequence of these
parts of an organism?

A chromosome — gene — nucleus — cell - tissue
B chromosome — gene — nucleus — tissue — cell

€ gene — chromosome —» nucleus — cell — tissue

D gene — chromosome — nucleus — tissue — cell

2 Which movement of a substance in plants is an energy-consuming process?

A absorption of carbon dioxide by a palisade cell
B absorption of oxygen by a mesophyll cell
(© nitrate uptake by root hair cells

D transport of water up through the xylem E qz

3 The diagram shows the movement of water through part of a Iei\

guard cell 0

mesophyll cell

Which processes are i e movement of water at these stages?

o0
1=2 4-5
A diffusion evaporation osmosis
B evaporation diffusion 0Smosis
C osSmosis diffusion evaporation
) osmosis evaporation diffusion

© UCLES 2020 5090/12/M/J/20



4 Which substance is an enzyme?
A chlorophyll -~ P/‘a ’T"ent
B fibrinogen — p,v—f(/,,,
C insulin — phetmene.

@ lipase '2035M€ thad, acls en i [)fGPS

5 What is the effect on plants of a lack of magnesium ions? ‘
(A Chlorophyll production is reduced. —~ lac K &f mgar (eng
B Leaves turn dark green. . Presence of .ka‘ﬂ
C Starch production increases. _. ¢y g Prvcbu R 3( hec«;_e
D Youngleaves wilt. — €YCess.iue W atar ,055 C'f'r‘in.s )
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6 The diagram shows a green plant photosynthesising under a glass jar. This was used as a
control experiment in a laboratory investigation.

wly
e — in light
-~ s
/ 1 /airtight
| 2 bung
green plant glass jar
filter paper\ .
water — E\E Y water
Which diagram shows the experiment carried out to investigate th r carbon dioxide in

photgslnthesis?
,, @ NI
N\
— - in light 0 in dark
/// \\\ ___—airtight 0 __—airtight
/ / bung

bung 0
green plant glass jaro green plant glass jar

filter paper
\

. . ) t
sodium hydroxide WALET hydrogencarbonate —=s R
solution to absorb indicator to detect ™ l
carbon dioxide w 2 carbon dioxide No [)anttefglw 3“{)
No pFJ}pgj’a 5 s 2 5 e afed o
\\|// \\l//
- "~ inlight — — inlight
o ~ > ~ o
aan __—airtight 7 ___—airtight
bung | / bung
green plant glags far green plant glass jar
oil layer
hydrogencarbonate —g | |- weier L water

indicator to detect

carbon dioxide e [439 en
v
C«ar@wzﬁz does ™) e e aw
© UCLES 2020 Q(’['-(C“' LO% 5080112120 ?hcﬂ'pg.oﬂ:&e si¢ lawes
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7 The graph shows the rate of photosynthesis in a plant in full sunlight at two different temperatures
and different concentrafions of carbenrdioxide.

30°C

20°C

rate of
photosynthesis
[arbitrary units

1 1 I 1
0.00 0.05 0.10 0.15 0.20
percentage concentration of carbon dioxide 0

At normal atmospheric carbon dioxide concentrations, what limits the otosynthesis?
(@’ carbon dioxide concentration — ;f (oy (emten Yaken \ 11 creasec) yale . ]
J
B light intensity P"’ah’ﬁyn thes lncreés ces

C temperature

D water availability C o)

8 Which process happens in the duodenum?

A Dbile is formed -’I’bn uflv‘;—aeQ

B faeces areformed — ¢ ) ) L
arts brwen nte 3(306'”"5‘ end fellf

S, Bl AU anuy
D pancreatic juigcg) | —DAnGessL
oy A P

*

@ fats are digested by lip
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9 The diagram shows the human alimentary canal.

. 1 /
om
Lo 6.&9}(‘ ‘
2 &\-ﬁg;hm
3 gc)egfhm ‘»0
Where do eg_estion and ing'estion occur? o\é
egestion ingestion 0‘
A 1 3 &
B 2 3
O = OZ
D 3 2 0
Ry £
“se
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10 The bar chart shows the recommended daily food intake of four people:

e an 80 year-old retired man

e amale manual worker — M) o€ C“rbﬂhf&rd:oﬂ} n—@?eé
« abyearoldchid - needs 2ol for gm‘?H—f

e abreast-feeding mother. — oy P‘rph&h{ 15,‘ e Vcduapzah

fat

- carbohydrate

protein 0
O

Which row correctly identifies two of these four people? 0

A child is U; retired manis R

@‘g{ needs mece Qnﬁlﬁ:j'%e ﬂ-@(jf

B manual worker is T; childisS — N'@&n

| _ o pe. NOre oveetos - Nolkee S
@ mother is S; manual worker is R - wltains t6 maite o (e f»r
D retired man is R; motheris U bréa s+ ’3"‘9&?“73 b‘do‘{

11 Water and ions can reach t
cell membrane.

;:a plant root through cell walls, without passing through a

How do these sulgh 1rough the cell walls?

— Joclos and ons Afuse acets
water ons v\)ab/ m . the  call weall
@) | diffusion diffusion ke SmWﬂ&(og:j; T =
B diffusion osmosis Oj - V’ao’t
Cc osmosis diffusion
D osmosis osmosis

© UCLES 2020 5090/12/M/J/20 [Turn over



12 The photomicrograph shows part of a section through a root.

The contents of Y a(:: tested with Benedict's sélutiop ¢ d with iodine solution.

Penedi hs Solubon tests .

Which results are expected? ' D'J[ S0 f) le - i
cel B f= présente & efarch:

el slwboem (s u °
Benedict's iodine
solution soluti

key

+ + = positive result
_"‘%) — = negative result
)é b coloSS hé}%jn&x’Sls 1n  HR 5-€er~
Swgeus ar€ M4 P D/) P : PP 5
Slm l9‘ 6? ()lmb. _me 5‘;1:}?"2 6 T ar ten C -63 lnfb

. : 1s ' 1o e
. e U SinkE Sfucch 1 dosent
otk fr ob 1 &,enegi& Golulion 15 @hsent o the Kplans

+

Do o >
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”\1 —— N 71
Dez?fende . i |
Vén
| —vtba (ava 4*‘{7“&“"""“7
 — pulmending G left ventricle

Which two numbered parts contain oxygenated blood? q
L/
A 1and2 B 2and3 C 2and4 )

14 Which blood vessels contain valves? & l »
‘( tu~y — NO
I
capillary | renal artery | renal vein 0 P h( blosd & Avexps-endde)

d (5 .](rla,ﬁmj lowd

/ X y

X

X v = contains valves Pr-eSSw? -—VdJU-PE
g X = does not contain valves W"‘t ’
v

0 B("oA 0 f'e(u‘! O_re—eo-f f{o\o5 46/»%

—

[resswes N nee é foe valog

A
®

¢

D

&
v
X

15 Which chamber of, th be the first to receive éco' ,'}Bd into the blood in the
lungs of a cigageht& sm v as U{
e SR Ll 5 L vanke — L —pllnar
eft atrium TN
B left ventricle R- Qhrium —> R+ Ventricke —> aorta ~>4,0A7
C right atrium ijar,;

D right ventricle

16 During which activity is anaerobic respiration most likely to oc_?ur?
A breathing_- Wbl'c WW\VQL‘“‘W
B sleeping . aeybl) & Ve.SLP'
@ sprinting 100 metres — &“ﬁé%*l “ deorcnd wn
D walking to school —&2®V1C 4 \oks e o
respu el -

© UCLES 2020 5090/12/M/J/20 [Turn over
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17 Which structure is lined with cilia?

s~ caglocies g o5 mheiad
bronchus — Wn&d wlt cilie. o vemove fprﬂjn \’)

oesophagus _. fﬂm.;wﬂﬂb""’«b(kmea geﬂ» ruseles)

small intestine — villl

o o @ »

18 The graph shows changes in the volume of a person’s lungs over a period of two minutes.

X Y

o '

3 -
volume of air ‘
in lungs/litres
b

between X and Y?

What could cause the change in the pattern of CQ®

; : : &.ea-nﬁw
A changing from running to walking —| ) ‘:\—,aiﬂx PR inCreeses Suégznl-’ )
‘_97 &Dﬂnd‘ 1"(‘ dﬁ m mea

n msen{) ene

C decreased frequency of con he internal intercostal musc be j“ orc. @r'mﬁﬂn
Low -enee?yy CO-em
D decreased strength of ns of the internal intercostal muscles —, p[ p amg_x) €norayf

© UCLES 2020 5090/12/M/J/20
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19 The diagram shows the human kidneys and their associated structures.

What is the structure labelled X?

A renal artery

B renal vein
@ ureter
D urethra

20 Which of these statements describes control by, feedback?

rechoe mechanism

A An injury to body tissue activates platel blood and these activated platelets release

chemicals which activate more platelets’

B During the menstrual cycle, lutgj » hormone (LH) stimulates the release of oestrogen
which in turn stimulates the rgle@séenore LH.

C A higher concentrationf@ficafbon dioxide in the atmosphere increases temperature, which
increases photosynthe icing more carbon dioxide.

, nerve impulses from the brain cause the blooibvessels to dilate

When blood pgess
@ and blood ﬁfz.l s Correck we  mechanism Yedu ce b(mcp
* ressuse.

21 Which structures does light pass through when it is focused on the retina?

cornea lens sclera (eni B rtﬁ’m'/k L'ﬁ%
Al v ¥ v |key (i 2085 lua,U’
& v X v =yes
c v/ X v X =no
D X v v

© UCLES 2020 5090/12/M/J/20 [Turn over
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22 Where are receptors found?

A along the length of all neurones - WUfon
B at both ends of relay neurones — intLinewren e
C atoneend of motor neurones — ' <0 § ((gre ’)

@ at one end of sensory neurones — ¢ Ci 9«"2—/

23 The diagram shows a section through the human brain.

Which part senses and reacts to a change in blood temperature?

© UCLES 2020 5090/12/M/J/20
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24 The diagram shows the bones of the human forearm.

What are the bones X and Y?

X Y
A humerus radius
B humerus ulna
c scapula radius
6 scapula ulna

25 When a mother smokes during pregna

Which row shows how com

@ carbon,fMono

B carbon monoxide
C tar

D tar

/

X Soq()w[a

- hinge mef

Y @nﬂ

&

‘o*\
&

o@

e oxygen supply to the fetus is reduced.

acco smoke cause this?

constricts blood vessels | . . odees U (f(q ke % %

in umbilical cord

nicotine
tar
carbon monoxide

nicotine

yedu s b[oﬂﬁp ]L(au) fo Ko
/f.efdﬁ‘

© UCLES 2020
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26 The diagram shows some apparatus set up to produce alcohol by fermentation.

S\
oil \ (
east cells .
i)|/'1 glucose L — limewater
solution
S,

What is the purpose of the oil layer?

to keep the alcohol in the solution

to prevent aerobic respiration — bl00k S aw f""m é g
Ctiw Cha ) pr !
\'"PSP,‘\: \[a) '\(

*\

27 The diagram shows the equipment used in the industrial Qon of penicillin.

to produce carbon dioxide

o o @) >»

to provide nutrients for the yeast

V

nutrients and ———»
microorganisms in

) X water
%M out
‘ sensors for

__——temperature
and pH

— product

What is the purpose of the structure labelled X?

A toinsulate the fermentation vessel

B to maintain the pressure of the fermentation vessel

C to monitor the temperature of the fermentation vessel ;
@ to remove the heat produced by the fermentation process -~ Th= cel J wakor o e

vcwet absols et he remzﬁt,e,,_/—f\p woxr  Waler
J-\s f\n% {’G(W?n c;u,ja:f:mof JdM [4.7 an ou:{'(-eff
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28 The diagram shows a food chain.

aquatic plant | — tadpole — | smallfish | - bird - Aec Mpﬁers

Which group of organisms is missing from this food chain?

A camivores — QecmOQa7 Cm5%ﬂ9 loocgf o'f"‘ nemg M Ctewa

UM > -
® decomposers-clﬁ-ic‘{;;*eql‘dm nud ents 4o retuen e <=l
C herbivores ___ pr (BnS umbecs .

D producers — Gfarters - f"“) almomns

29 Insects feed on a tree’s leaves. The insects are eaten by small birds that are the prey of larger
birds. - -

Which pyramid of numbers illustrates this food chain?

. &
. i@,

I

2 T
00

produ Cer (ft&)

N 5,}jb fee with Wf‘-@ l—ea—O’PS
Can 5u()por{7 Souerdl (oo
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30 The diagram shows parts of the nitrogen cycle.

Which arrow represents the action of the root nodule bacteria of leguminous plants?

A nodules have YW zobiuy

nitrogen-containing :
green plants @:wm (dndk 1X-€5 m{-@en
e U 501" Conuacts N,

D o mte nifales UJ“;).

nitrates ———=— nitrogen gas decaying
remains
¢ B
nitrites —e ammonia and 0
h ammonium co

L/
31 Which row shows the malarial parasite and the vector involved @ansmission?

. |
parasite vector . [ thocen (. 7,05 P’ wn)
A female mosquito human i Pa,femz an? W(
- vead by Mesgucte wecfor).
3 human male mosqui 5? j
(€ | malarial pathogen female mo
D male mosquito malari

32 Which poliutants may be y agricultural practices?

pollutant
. = - Pol le«’V( 5
insectitides ne fertiliser sulfur dioxide e )
. Naum
@ yes yes yes no 54’q —acil ‘
B yes yes no yes CA 3‘_&,&0:/52 425
Cc yes no yes yes T ) hi (i"‘”
fecb’l1zers ~ 2utep
D no yes yes yes
(nseckicide s
5090/12/M/J/20
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33 The diagram shows a section of a seed.

What are the numbered parts?

1 2 3

A cotyledon plumule radicle 0
B plumule cotyledon radicle é
. L/
@ plumule radicle cotyledon *\
D

radicle plumule cotyledon

34 Which statements about meiosis are correct? &

meiosis produces meio
genetically identical nuclei

cells Cel(¢

key (Reical | Non- )dﬂ\‘h&«.{

vanaf Van alteon

Qosllﬁle

X = not correct

o 1 AN

X
v
v

C X X
'\
O
o
o
Q
1

22 ”7
35 The spread of HIV has reduced in many countries.

Which action has assisted this reduction?
A development of an effective vaccine - €ffechat Valcun€ aocu Lab(e_

@ health education — f)u,bho acufnoss Carmrpa «1?7&

C treating patients with new antibiotics — anh bigh'cs act” ™M bad‘aﬂﬁ J

net Hiw
D using drugs that slow the appearance of symptoms of HIV — A P‘Vﬁ aval ila ble M on

to ek 4 (f-paf'ecg

a,(rw@{

© UCLES 2020 5090/12/M/J/20 [Turn over
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36 The diagram shows the female reproductive system.

In which parts are the eggs and the zygote formed?

eggs Zygote
1 2

; 1 3 0
o | O

37 What describes features of natural selection?

cumarasors | S| s
specnes extinct
A yes Jes
B yes GQ o
Cc yes Q yes
®

9 1

38 A farmer uses sperm fri
female sheep.

lack male sheep to artificially inseminate (fertilise) 20 light brown

All of the offspring produced were black.
Which statement explains these results?

A The alleles for light brown colour are dominant.
The male sheep is heterozygous and the allele for black colour is dominant.
The male sheep is homozygous and the allele for black colour is codominant.

B
C
@ The male sheep is homozygous and the allele for black colour is dominant.

© UCLES 2020 5090/12/M/J/20
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39 The inheritance of the ABO blood groups in humans is controlled by three alleles (I*, 1° and 1°),
only two of which can be present in one individual. -

What are the possible blood groups of children born to a hw A woman and a

heterozygous group B man? A 78TO
ygous group I* x I I

A AB and B only

(® ABand A only IAI -

C A,BandABonly f19 "Ib v:

D A BABandO bt frIo 1

r8 — A
ri
40 Which statement is always true of dominant alleles? 24B ! A
s

A They cannot undergo mutation. |

B They give a greater chance of survival than recessive alleles.

@ They give the same phenotype in heterozygotes and homozygc

®
D They occur less frequently in the population than recessive

© UCLES 2020 5090/12/M/J/20



