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Cells are the building blocks of life. e

[I] Draw one line from each type of organism to the diagram of one of its cells.
[3 marks]

Type of organism Diagram of one cell

Animal

Bacterium

Plant

“ll 0II“2 IB/M/Jun21/B464/B/1F
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@ Cells contain structures. These structures have different functions. box

Draw one line from each function to the correct structure.
[3 marks]

Function Structure

—

Cell membran:‘

Contains genetic information

Cell wall ‘
Controls what enters and |leaves a cell
Chloroplast
Where photosynthesis happens
Nucleus
Question 1 continues on the next page
=
Turn over »
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01 E Chemicals are produced in cells. box

T

Complete the sentences.

Choose answers from the box.
[4 marks]

cellulose DNA glycogen starch urea J

A chemical excreted by animalsis  UXRoO. L
A chemical stored in animal cellsis %%QO%QA_ g
A chemical stored in plantcellsis _5 @ S’»} o

A chemical that strengthens plant cell wallsis 7@&@%7 o

1B/AWJunZ21/8464/B/1F
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Figure 1 shows a diagram of muscle cells. box

Mitochondria

01 |[Z, Give one function of muscle cells.
[1 mark]

’ﬂ\tgL ot oble fo cottrack amd 9@ Shoc for
o rhax %oq;z} )ovw Jhna olhowing Yuovesnt.

[01].[5] Explain how muscle cells are adapted for their function.

Use Figure 1.
[2 marks]

Thuy cont Un Many etechondiia which o
_cwlvedt in pesperadion \dasing  enirgy Shorol
,Qsidtel‘“c_ﬁi NG (A _9I<Lcas.e_ L'ﬂ/" MOVLMMJ'

Question 1 continues on the next page

Turn over »
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01 T@ One muscle cell was 0.05 mm wide.

When viewed using a microscope the image of the muscle cell was 2 mm wide.

Calculate the magnification used to view the cell.

Use the equation:

R width of image
magnification = Tiath of real cell

[2 marks]

widdh ef kal clh = 0.05mm

width o] image = Zmm

no nud to pueasut cpy fiing as all peasaermacs

Magnification = x '-+O
Subskhde voluss ifo /Omtwlo.:

Prakon= AMM _ L0
Maam}c 0.0 mm _—

Vo wuls as ymms on fop of ke dmc,h-,m
concth  oud with e s on P bettom

fd% MA_em‘J"c,aFM e hew O unl
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0l2 Antibiotics are used to treat bacterial infections.
[0]2].[1] Which substance is used as an antibiotic?
[1 mark]

Tick (v') one box.
Aspirin
Digitalis
Penicillin
Gonorrhoea and chlamydia are two sexually transmitted infections.
Gonorrhoea and chlamydia infections can be treated with antibiotics.

[0]2].[2] Give one symptom of gonorrhoea.

[1 mark]

Yohoo Jgrten [Whitt diischoye Jromt gouttaly (Ve fpasis
AVD/OR ain when g7 wwa}«z,? /ge.oc'_f\gl

.
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A scientist investigated which antibiotics were most effective at treating gonorrhoea
and chlamydia.

This is the method used.

1. Grow gonorrhoea bacteria in a Petri dish.

2. Prepare four different antibiotic solutions, A, B, C and D, of the same concentration.
3. Cut four filter paper discs to the same size.

4, Soak each paper disc in a different antibiotic solution.

5. Put the four paper discs into the Petri dish.

6. Repeat steps 3 to 5 using a Petri dish with chlamydia bacteria growing in it.

7. Keep both Petri dishes at 25 °C for 3 days.

[0]2].[3] Givetwo control variables used in this investigation.
[2 marks]

1 The Concd rian gf cadh ankibidie Us e same.

:@ﬂ"ﬂg;ﬂw oS rom Jhe. Sans Yoo of papys
3 Cubleny oliss 7o ouacly jhe Sawae Size

§ Ak plaks o Leph oF Tk Sse Ruperaune kiU
\_‘/\wah'ﬂg.
S Al (\dj"-S W‘ ﬁ( The S Qs ownl
Question 2 continues on the next page

(nesbade -

Y Hme to

Turn over »

e
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Figure 2 shows the results. box

A clear area around a paper disc is where the antibiotic has Killed the bacteria.

Figure 2

Petri dish containing Petri dish containing
gonorrhoea bacteria chlamydia bacteria

Bacteria growing

— Paper disc soaked
in antibiotic

[0]2].[4] Which antibiotic did not kill either type of bacterium?

Tick (v') one box.

A 8 |/ c D

e <5 10 “Zone of (htlikted fr B w et
o nothom or‘; Yl Moﬁ'q @(}n cugh.
(W e curcles)

[0]2].[5] Which antibiotic would be the most effective to treat a person with a
gonorrhoea infection?

[1 mark]

[1 mark]
Tick (v') one box.

A B c \/ D

Has The locges "20ma o inlibekion’ by radiis
o ilea ?04"’*""“‘ oA due \osgest  aaea .

R
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Which antibiotic would be the most effective to treat a person who had both box

gonorrhoea and chlamydia infections?
[1 mark]

Tick (v') one box.

A e[ e[ ] o[ ]
wwewe O ¢ rer ‘ve /u’ nocrhoea Sy rmabhar
Unaffecitve for CH ﬁ‘dgﬁ: A Us mosk ppfeciive fer

Mansdya and SAU Very 2ffechivt apasiny” gonor"‘-“"‘-

Antibiotics cannot be used to treat HIV infections.

Suggest one reason why.
[1 mark]

HIV ¢s o yoruws f—f/ld anh' booh'cs ope nok #&Evl

O\_o(,}sh’bauhé or Eﬂubﬁ'kﬂg -‘b&i\l “ﬂ::bidﬂ ba OfD‘?
Wseo againsk badeca,

Fungi can cause an infection of the fingernails and toenails.

Fungal nail infections can spread from one person to another person.

Some people go to nail salons to have their nails shaped and painted.

Suggest one way workers in nail salons can reduce the risk of infections

being spread.
[1 mark]

Disenfecing Hools el suhces betwen clionts reducess

he diveek contach (use rwe bools /feles)
OR.
cag Yo vl @A mﬁz woltth Jungak Cafedtony
in dwae sadooa Wt dhex toats Echenston
Suggest one reason why fungal infection of toenails is more common than fungal
infection of fingernails.

[1 mark]

Fek ave washed /cMond  (ass Mwaﬂ Waumels
on— oJ‘owx‘Na l,,ﬁr \fechon ecaseer o eskoasish. 10
OR

Feek o beph- o Socks quat shoes ofin tn Woorm ovd
Ma‘o\’e NN ocsh cmo&)lom-_TAut at wleed Turn over »

wﬁ.‘wws# MMI ('™ o ostajol sk, brumds Ot

™
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"T{’ Anaerobic respiration in yeast is called fermentation.

The equation for fermentation is:

glucose — ethanol + carbon dioxide

[0[3].[1] How does the equation show that fermentation is an anaerobic reaction?
[1 mark]

a\,mcou doesnd vea tt poctu O¥ygen It & 70 Moo
P&Wéo F masl b2 Qnperdoce,

Avr conscoks f Seutrod 9Qs=—),cfw\wdir15 oxw?nlbul only
GXYRN G wsedd A e osreblx NsFt‘m.h'o".

Fermentation in yeast is used in the manufacture of beer, wine and bread.

[0]3].[2] Whyis fermentation used when making beer and wine?
[1 mark]

Upash will convert anawrobocatty glucow o 2lnand

omek Coubon dowicts. Llhan & afype o akon aled
+had reolry the alcchsl conkut oJ bler and wing.

[0]3].[3] Explain why fermentation is used when making bread.
[2 marks]

e preduchion g cagbon ploxedl gas Ngpows v
Yo dougn, erechier reaking P ) rise glus o
_Sradh bubblts ¢f carben cltorccl  n k. Taas

WsuMs in a Wgldee oead

A

1B/M/Jun21/8464/B/1F
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A student investigated fermentation in yeast.
Figure 3 shows the apparatus.

Figure 3
'8 el e o i L ] o
/0 10 20 30 40|50 60 70 80 90100 cm?

HLI | ‘ :j- “
[

Gas syringe

— Flask

bath
- Yeast in sugar solution

This is the method used.

1. Mix yeast with sugar solution in a flask.

2. Put the flask in a water bath at 35 °C.

3. After 10 minutes attach a gas syringe to the flask.

4. Record the volume of carbon dioxide collected every 5 minutes for 1 hour.

[0]3].[4] What volume of carbon dioxide has been collected in the gas syringe in Figure 3?

[0]3].[5] Why did the student wait 10 minutes before attaching the gas syringe?

Nuckwofu Jugguatur to Jubolise ot 3I5E

A

[1 mark]

Volume of carbon dioxide = L‘ 5 7 cm?®
Thoks Flow fox fhe plunge ey bewn pusked beuck.

[1 mark]
Tick (v') one box.

To allow time for the mixture to reach 35 °C \/

To allow time for the sugar to dissolve

was a.l»ucho o Susor Soludvew
To allow time to draw a results table

showld hawe dome & priory e, gMc'tS

Turn over »
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Figure 4 shows the results. box

Figure 4
70
B

60 ;
Volume 350
of carbon ‘
dioxide 40 . |
collected
incm3

30 A

20

10

0 - ; L

0 10 20 30 40 50 60

Time in minutes

L
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Do not write

[0]3].[6] AandB are different parts of the graph in Figure 4. e
Draw one line from each part of the graph to the description of the reaction.
[2 marks]
Part of the graph Description of the reaction

Carbon dioxide is
not being produced

Carbon dioxide production is {
fastest

I

Carbon dioxide production is
slowing down

Question 3 continues on the next page
f- has o ?osih'-vl 9rodiw\'\ha-&u- as 4t po.ss-a.s
Y vowrs  Of (0 o tnaesstng | et CPr s
B vl Nad p\a}eowu’.d, as Foag passes Y

vowwme G GO cdlees 1ol (anease witn Ch
home Ne e CO, procicdt .

Turn over »
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The equation for fermentation is repeated here. box
glucose — ethanol + carbon dioxide

E@E Suggest one reason why fermentation in the flask stopped.
[1 mark]

A geodk mag hawe wsed g el g fne glucose
o convrkd Uk o efhanel amet Carben o, se
are s N0 mork gureos to Conlart.

O E>Wense on

[0]3].[8] Fermentation is controlled by enzymes.

The investigation was repeated at 2 °C and at 75 °C.
No carbon dioxide was produced at either of these temperatures.
Suggest why no carbon dioxide was produced at 2 °C or at 75 °C.

[2 marks]
Reasonat2°C ~ [&mp. (s lolbw 50 Pre @V_"‘fm\g porecdey o
S Slow dnua are 0o sucssfl colliscons b Pa envpe o ccaletyse -
Reasonat75°C “Tomp. O3 Yo VEaLSO CV\;L;.OML) M @ ey

Yasic :d\‘w sche  so dhuy cam N0 longer cakolyse fhe
e s von-

@ Anaerobic respiration also happens in animal cells.

Complete the equation for anaerobic respiration in animal cells.

Choose answers from the box.
[2 marks]

carbon dioxide ethanol glucose lactic acid water

%luc,ou - |acke oecd 13

Do Yo tha lade o Oxygen

AT

IB/M/Jun21/8464/B/1F
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04 This question is about plant transport systems. box

|04 E Which organ in a plant absorbs water from the soil?
[1 mark]

roots

ROOb M"\\"L OraM, Rpol» Newtrs M’f& Lcjsa_ A
oot howe 2Us Ot XS r‘aaj«.ua wy The IS .

0 ! 4 @ The concentration of nitrate ions in the soil is lower than the concentration of
nitrate ions inside a plant.

How would the nitrate ions move from the soil into the cells of this plant?
[1 mark]

Tick (v') one box.

By active transport \/ /)’msPa; 0.90-!-"\53- o concumhodr'on
94‘0@!:&/\" R Qures UG

By diffusion

Lohth ¢y @ehvk Runspert |
By osmosis

AN

1B/M/Jun21/8464/B/1F
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Dissolved sugars are transported in the phloem.

0] 4].[3] Whatis the name of the process that moves dissolved sugars through the phloem?
— [1 mark]

Tick (v') one box.

|

Evaporation

em——
Osmosis
v

/rra.neloco-h'o" mreove SubShwicas

Uhe sugars Ly and olowon
T plant,

Translocation

0[4].4] Give one use of sugars in a plant.
- [1 mark]

7(450. oA MC(O—"{?& 40 MQ Mﬁiow“\ ond

M— L__O.,'\.. et e —— —— — Sy
OR
Produnce stouch for Sheragl

Question 4 continues on the next page

OR
Produnce aladose for Shuchu~

oe
Convest fo  Ou~ino odds ov aa}J

Turn over »

A
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Stomata are openings on the surface of a leaf. box

Stomata allow gases to move into and out of a leaf.

Figure 5 shows the surface of a leaf.

[0[4].[5] Whatis cell X?

] [1 mark]
Tick (v') one box.

Guard cell d (ks found oN
s scda o T
Stoacolo Ok lnown

|
i Palisade cell as ?Wﬂ wls

Meristem cell

L

18/M/Jun21/8464/8/1F
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0[4].[6] Why do the stomata open during the day? box
- [1 mark]

Tick (v') one box.
To allow carbon dioxide in ; Carb-,n olowda hegds

to move ¢n as s
a wadchant fko}o_gd.\,my{,.

To allow nitrogen in

To allow oxygen in

[0]4].[7] The area of the leaf shown in Figure 5 is 0.25 mm?.

Calculate the number of stomata per mm? for the leaf in Figure 5.

Use the equation:

number of stomata

number of stomata per mm? = 7 -
area in mm

[2 marks]
Avee = G.25m e

L% s\omdo. Counleel /rom ‘guﬂﬁ" 8
suhskiukt valugs Gt equathoon

Number of stomata per mm?= 36

Pusbes of Stomata oo < c‘?zr" 36
No rusek for wuds  as b Me Nber % Stowaty

Question 4 continues on the next page

Turn over »

L
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A student investigated the number of stomata per mm? on the upper and lower box
surfaces of leaves.

The leaves were taken from the same plant.

Table 1 shows the results.

Table 1
—
Number of stomata per mm?
Leaf
Upper surface | Lower surface

1 0 37
2 1 36
3 2 30
4 1 32
S 1 35
Mean 1 X

0/4][8] Calculate mean value X in Table 1.

40\0.1- nnber of Slonada on k. WLooes [2 marks]

L

IB/M/Jun21/8484/B/1F
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'0/4].[9] Watervapouris lost through stomata. o
Explain the difference in the number of stomata on the upper and lower surfaces of
the leaves. Campeh ; TP - Sw iy ran 1 33
Use Table 1.
[3 marks]

Thae o Jggu;ﬁvﬂ«afq an IR Gppes swrfe«

fhan on fla oy Swiface. The  yppes surfec

U mor oxposed o loght et cokndl, 5o wikK

b wocnes and %U ores. [ Hes o5 (ess stormada
on R ypotr sudace bss wate WLl Lo ost.

13

Turn over for the next question

Turn over »

L
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Plants absorb light for photosynthesis.

Which is the equation for photosynthesis?

Tick (v') one box.

CeHi205 + 60, — 6CO; + 6H0

6CO; + 6H,0 — CgHi206 + 60;

6H0 + 602 — CgH1205 + 6CO2

60; + 6C0O; — CgHi20s + 6H20

Do nol write
outside the
bax

[1 mark]

bcodbon diox(dR ybrooker

— glueae +koXqoen

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

Figure 6 shows the apparatus.

Figure 6

. -

Lamp

\

— Bubbles of gas

|~ Pondweed in water

- ' — ——

o

10

20

Distance from lamp in cm

L

1B/ Jun21/8464/B/1F



25

Do not write
outside (he

This is the method used. box
1. Set up the apparatus as shown in Figure 6.

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|5 @ What was the independent variable in this investigation?

[1 mark]
Tick (v') one box.

Distance of the pondweed from the lamp /I hes o> ke vawadble

ek W geffon,
hanged
L duoean WM&};'

Length of the piece of pondweed

Number of bubbles of gas produced

LIS

Time taken to collect the gas

Question 5 continues on the next page

Turn over »

e
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The lamp gets warm when it is on. This causes the temperature of the water box

to increase.

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

Phodosynthests s Conbrotle? by oy, 5o n szl

Yopuabare thay ol work fashs, badty Jo 4 focro
el 0‘ 0\0\’.5‘:\'0&&&\,‘);&’_‘”0&7 é«ﬂ(zs \ﬁ"aikk &motuuzd

\

o

o ‘ " S " - i ko
listoncs —powHT Tommp( QW (WAt mrot—ktst )

0|5 E Suggest one way the investigation could be improved so the temperature of the water
does not increase.
[1 mark]

Ecbur place o beakr g vdaer befwoun the lasy
and M fue or place dha luhe (nséol® @ Jesmprsotuae

ContoMwad  beoteer .

[0]5].[5] Suggesttwo improvements to the investigation so the results would be more valid.

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

1 (aoy ot Rpeaks 5o o pusst Omomalics Can

be cdoukped omd excludes adl  peas can be calilated
2 _Use Ywe same (Onp So—tt and bull 50 ¥ produas
o samee b:gw' cAtenshy .

OR |
l“ML o. c,onh-o\b.d oot % CQX‘Oon Acexs o mwmm
0o bra fube ouaslolfe to fus prauvens! b use.

o
Moaaymal Ha. Qxath voldrw oé gas proctsd g

TS SN TN ;uo.go hawt YRAT S¥omy yoUanas,

2 6 1B/M/Jun21/8464/B/1F
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Do not write
Table 2 shows the results. o
Table 2
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
@ 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. 9} budobls t S awa = {6 3 .
ne. g buwhbles w4 1 nun = . h“?—mis_m ‘_4}6‘ - ) 3.

Rate = ’5 bubbles of gas produced per minute

Rownd Yo 2 G5 Gt hawr T bubblis.

[0]5].[7] Give one conclusion that can be made from Table 2.
[1 mark]

R Aot Aishona from Vh (g
. (E}—MWQQ;}_M s the pake o o} _{J\M\Wb;;n&w.sw
slaasey . So Ught cnkensy has a (et cffect o

p\"o“y)'\"'u—s 0.

L
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0/5].[8] Plotthe data from Table 2 on Figure 7. box
Draw a line of best fit.
[3 marks]
Figure 7
120
100 : ! : : =80k &
80 |-
Number
of bubbles
of gas
produced 60
in 5 minutes .‘ |
N
N\
40 - THAPN
! 1 I\
| ! i
| 1 [ ]
J | ' \
20 - il | | #mnal 1 N8 i ;
| \\‘
l L = ! s _\,\_:?_\\ o -
0 10 20 30 40 50 60
Distance of pondweed from the lamp in cm
@ Predict the number of bubbles that would be produced in 5 minutes if the pondweed
was 60 cm from the lamp.
Use Figure 7.
[1 mark]
Number of bubbles produced in 5 minutes = L I
Ejfmd@«q#(,im, ond vad dj ol @0
Turn over b

L
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Do not write
0/ 6 Describe how to test a sample of food for protein, starch and sugar. box
Give the colours that would be seen if the food sample contained

pyotein. starch and sugar.
4 \| ™ Rouesli'thy [6 marks]

= ')
L;.‘n‘t‘w Lgosat

’Fo—%ev“?brvrmu -

TFor olh Blask fht food sample haske  br grendue
up o/ cam bt puied il each jeogeut,

« Tor pr,om";,&'uf*gﬁ Ragewd neads Je be acleled
o o pre food Sample This & a Gkt blua, Skt
ot well Yurn  purple/ Glac ¢ proin s present.

o For Stasch  Godint golukien va adeleol Jo Flr Sacnple,
4 stosch o presed e orangy / brown vooline watll
durm blas Jblack. _

- For Sugass e rad fo e Bansdsls 1eogent. The doot
Sou  qrtm WJ_/ng‘pk 0 pved W\ wales
ond Bunedechs vaagent oy addkd do Y. T produes
hag b b huated (do above G E) tn o sadar

bodn. 3 Sugor LS gresent e \1'0\\)‘ bl BopcliChs

ragent Wil chang Colowr o greada plhow o arange Yo | O

brode . The mo~ Sughe \S prRSUY L more ko)
poell Jwe cotowr be,

END OF QUESTIONS

e
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Additional page, if required.
number Write the question numbers in the left-hand margin.
02.¢| 0a

_Wear o gloves for each cliond o disirfeck
Chands butwaan  chlands.
rase?

037 | The_fughleve (ool of ehanel protiectl got to_
\\x@hacfd Pl yea b So f ot

I
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