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[o]1].[2]

[o[1].[3]

[o[1].[4]

Eating food containing Salmonella bacteria can cause illness.

Two symptoms of infection by Salmonella are vomiting and diarrhoea.

What causes these symptoms?
[1 mark]

%Ox\ (AN

Give two ways a person with a mild infection of Salmonella can help prevent the
spread of the bacteria to other people.

[2 marks]

1 woshy  Nends agher belngy side
-\zdlakon
2 (solake \\‘\%er.\'?ﬁ\ j\)Q(sO(\ - A\[o'\é\ (\)PQ{\)O.(\ r\f\) {—006\
In very serious infections of Salmonella, a doctor can prescribe drugs to kill
the bacteria.
_
What type of drug can the doctor prescribe to kill the bacteria?
[1 mark]
Ankiotice
&(avx)'\mc\ Jvinunodeicieney Syndfome

A person with may take longer than a healthy person to recover from a
Salmonella infection.
Explain why.

[2 marks]

Immone sustem 4s dowvoaed [wecdas | ond ke Nood

ce\\s coanoY i\ Salenone\\e o e‘u‘fec\ctv&\:l S AN ‘(‘Qo\\“\:\l

(\)Oﬁon.
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E Salmonella bacteria can be transmitted from chickens to humans. Chickens can be
vaccinated to prevent the transmission of Salmonella bacteria to humans.

Suggest one other way farmers could prevent the transmission of Salmonella

from chickens to humans.
[1 mark]

—\selake ivxr‘-en\ﬂ\ ichens fS\o\uLo\;\\\rex iv\(l;e.c}e& dnickens

- Aabikiokres t\)\\ner\ 4o Anitkeng

A restaurant owner employed a scientist to test the effectiveness of two kitchen
cleaning liquids.

The scientist took samples from two work surfaces:
e Dbefore the surfaces had been cleaned with the cleaning liquids
o after the surfaces had been cleaned with the cleaning liquids.

The samples were then analysed for the number of bacteria they contained.

The results are shown in Figure 1.

Figure 1
300
250
Key
i ! B Before
200 cleaning
[] After
cleaning
Number of
bacteria
100
501 ]
Sink Table Sink Table
Cleaning liquid A Cleaning liquid B
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@ Which cleaning liquid is the more effective?

Give a reason for your answer.

Cleaning Liquid E)

Reason Greokec feduckion in e nunnbes ol

[1 mark]

bockecta

Question 1 continues on the next page
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The scientist investigated the effect of cleaning liquid A and cleaning liquid B on
Salmonella bacteria grown in a laboratory.

Figure 2 shows the way the investigation was set up.

Figure 2
Salm_onella bacteria Filter paper disc
growing oh agar soaked in water
Filter paper disc . .
soaked in cleaning Filter paper disc
liquid B soaked in cleaning

liquid A

Petri dish

The Petri dish was placed in an incubator at 25 °C for 48 hours.

After 48 hours, the scientist calculated the area around each paper disc where no
bacteria were growing.

The results are shown in Table 1.

Table 1

Area around disc with no

Filter paper disc bacteria growing in cm?

Water 0
Cleaning liquid A 11
Cleaning liquid B 13

. What measurement would the scientist need to take to calculate the area where no
bacteria were growing?
JUc? [1 mark]

_ QQ\AV(US

Rodius

( (&‘\amo,\ve\‘)
= IxC
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. outside the
&E. Give one change to the investigation that would allow the scientist to check if the box
results are repeatable. 5 samne gersen ke SoMe expriimnenk Laiin
Some methed to gek tha tame fesult [1 mark]
< ¢ ee | v ace
Ste e
@ The scientist showed the results to the restaurant owner.
Both cleaning liquids cost the same per dm?®.
Suggest one other factor the restaurant owner should consider when choosing which
cleaning liquid to use.
[1 mark]
~ 'C‘)xtc\\':‘ Ofr ‘\oanur\- -\(\\'QX\&C,\T( ong U\)\\‘\(\ 0\’\\0.1(
Cac hexomnpol ok
Side  effecks - Cose of Use
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Metabolism is the sum of all the chemical reactions in the cells of the body.

One metabolic reaction is the formation of lipids.

|I| Give one other metabolic reaction in cells.

- Cocrrodion / breokedouan

. 1 k
ot gyspn /s TP
~@e.s{\>i(‘o~‘riw\
-?\\oYo squ’msas ~ formoon Of uEen
Table 2 shows the mean metabolic rate of humans of difterent ages.
Age in Mean metabolic rate in kJ/m*hour
years Males Females
5 (53) 53
15 45 42
25 39 35
35 37 35
45 35
@ What two conclusions can be made from the data in Table 27
[2 marks]

As age increases, mean metabolic rate of males and
females increases.

Males have a higher metabolic rate than females after
five years of age.

Do

\

The mean metabolic rate of females decreases faster than males /

up to 25 years of age.

The mean metabolic rate of males and females decreases more

quickly after the age of 35.

There is no relationship between age and mean metabolic rate. >

N

0 8
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[0]2].[3] Calculate the percentage decrease in the mean metabolic rate of males between
5 years and 45 years of age.

Use the equation:

ercentage decrease= decrease in metabolic rate % 100
P 9 - original metabolic rate '
Give your answer to 3 significant figures. _ -
53-36717 [3 marks]
-~ \./
'7 /“AA ZZ‘O?SH‘}Q”'
? X 1O S
/
v

Percentage decrease = 32.1
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Regular exercise can increase metabolic rate. Omsligi e
Two people did five minutes of gentle exercise from rest.
Table 3 shows the effect of the exercise on their heart rates.
Table 3
-Qole o

Tirne in Heart rate in beats per minute \ncrease

(L Person R Person S

0 (at rest) 60 78 -P)ateav/

1 76 100 L@e\\mﬁ off

2 85 110

3 91 119 = Overa\\ cnowop

4 99 129

5 99 132 -

E Describe two differences in the response of person R and person S to the exercise.

Use information from Table 3.
[2 marks]

1 fecson S5 heact cale inctensod %O&\G nan
thobt  of pexson R{
2 fessan R's \nooct oke

E Complete the line graph in Figure 3 for person S.

You should:
e add the scale to the x axis

e label the x axis.
[4 marks]

170
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Figure 3 box
140

o Paion S

120 —
100 / o x Person R
80 ,/

Heart rate T /‘/
in beats /

per minute e
60 ¥~

40

20

2 3
<ive/minotes

@ After five minutes of exercise, the heart rate of person S was 132 beats per minute.
When person S rested, his heart rate decreased steadily at a rate of 12 beats
every minute.

Calculate how much time it would take the heart rate of person S to return to its
resting rate.

— v [2 marks]
132778 _ 4
\Z
pd
v
Time = %S minutes
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. A student made the following hypothesis about the heart rate of smokers and box
non-smokers during exercise.

During exercise, the heart rate of smokers increases more than the heart rate
of non-smokers.

Design an investigation that would allow you to test this hypothesis.
[6 marks]

- \ \otS and\

Fro othal  non=smevecS ., fadn 8@5)@ Shoud owve ofF
leost i QQ%)\Q- / /: ~Eealled o

NESR

- Ger bofhh grovps o do H\Qm‘\ﬁsc tha
/L_S&Q OMNOURY Of- \r'\\m_e_J, v

concolled
voriable
-Frsure 8‘00\0—? ae m{, Ha Soyre ‘/\ao\\\‘\r\, O onc\
SQX\C)Q( ‘v/ B@ ~Oent \[Oxﬁo}o\é
Depef =

- %@s\m_ the N ro&tz‘S oll_ eoc\n r\)ef&ow\ be?ove o«\c\
acgk el exefae

//
- Calcu\oXe Yo c\/\a«\ge o €odn pe(son’s hoock (oke

ond  compage the fesdls of eacn asovp —
\ | J \
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[0]3][2]

[o]3][3]

The circulatory system is composed of the blood, blood vessels and the heart.

Urea is transported in the blood plasma.

Name two other substances transported in the blood plasma.
[2 marks]

1 - Cochon  Dioxide - R\ucose —-Amine  acids

2 - Wokecr — Lockic  acid

Some athletes train at high altitude.

Training at high altitude increases the number of red blood cells per cm® of blood.

Explain why having more red blood cells per cm® of blood is an advantage to
an athlete.

[3 marks]
- More  (ed blood cells meons mare !Maégbm ‘)1%& 7
= Thay tcan e / fospifol i e 2

of O.

= More  oxygen allews for o aecohic  Pespiodion o poscle  cells v
aerobic fespirakion,

[ avioo, Yooy more  enecya)
~J ) ad3)

Which two blood vessels carry deoxygenated blood?

Llood  cuibhavt  oxygen [2 marks]
Tick two boxes.
— Jelness Ox&w&‘““}\ Heod Yo
Aorta » boéxs
Hook ‘o heort

Coronary artery > —de\wess 0)(\33&(\0\\9.3\
\—CR;Y_@ loo Yo luneys
Pulmonary artery A a—dekvess '}\wx‘\jf)““"‘\‘eé‘ b ks
Pulmonary vein > & delgess oxyoeeated bloodk o haae

(Yo loker P on fo koég)
Vena cava vd d — Ae'\‘\mg Atcx;ﬂW\Q‘\ tlood Yo Vreort

(lo \O¥er 95 on o \\-"‘%3>

13

Turn over »

IB/M/Jun18/8461/1H

Do not write
outside the
box



14

Figure 4 shows the three types of blood vessel.

Figure 4
'\&\Q-'
w‘um@

TR (.
et )

Q,\‘RS\ < cﬂ\\\ A oo w B C

W -— \\)ﬂ\a“ \
Aeesy Jeia Cq?x\\d‘(_\}
IZl Which type of blood vessel carries blood into the right atrium?
Ve [1 mark]
Tick one box.
A B Cc

Do not write
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box

— Woll Delagkicity [ Haiceness

~Size of lomen

El Compare the structure of an artery with the structure of a vein. ~Nolves

[3 marks]

- Artecies lnave o baideec l%g,j o musde Hon vewns

- Acecies howe o nocower  lumen  Haoe yveins 7

- Yews hove volvet ; gelecies doat

- tes re. t < Z
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@ Heart rate is controlled by a group of cells. This group of cells act as a pacemaker. box
Figure 5 shows a section through the heart.
Draw an X on Figure 5 to show the position of the pacemaker.,
[1 mark]
Figure 5
A
. A patient may be fitted with an artificial pacemaker.
What condition may be treated using an artificial pacemaker?
[1 mark]
- An \ﬂesu\n(‘ Weastoeak ( acthbnia
13
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A student carried out an investigation using chicken eggs.
This is the method used.
1. Place 5 eggs in acid for 24 hours to dissolve the egg shell.

Measure and record the mass of each egg.

w0 DN

paper towel.

5. Measure and record the mass of each egg.

Table 4 shows the results.

Place each egg into a separate beaker containing 200 cm? of distilled water.

After 20 minutes, remove the eggs from the beakers and dry them gently with a

Table 4
E Mass of egg without shell Mass of egg after 20
99 in grams minutes in grams
1 73.5 77.0 ES)
2 70.3 73.9 2.6
3 72.4 75.7 ICRES
4 71.6 731 |\S
5 70.5 73.8 32
|I| Another student suggested that the result for egg 4 was anomalous.
Do you agree with the student?
Give a reason for your answer.
[1 mark]

YeS,, because  mocs C\"O-V\3Q S ouch lowsee Yhown  Obs

16
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@ Calculate the percentage change in mass of egg 3.

[2 marks]
j:\(\Os\« - \(\.\\“\o\\ 00
|ﬂ\\'§0\\— ~
757- 7124
A0V
T\
Percentage change in mass = w. 6% 7

E Explain why the masses of the eggs increased.

[3 marks]

- Mass ncteosed becoose  Luakec  enie red % OSWOS 1S /

- ( Weket fhog /W-W‘eas fraen Bre dilte sclobion . tae beolcer b Y

concenbioked solufien N Pag e&?, J

B A  pogtial meable, membrone o/

> 01\\3 ceckoun subSTaunces can pass W\(ouﬁ‘\

E Explain how the student could modify the investigation to determine the concentration
of the solution inside each egg.

[3 marks]
- Use : long \ \otion  /
- 1A - o y Mogs of

*  ofoen /
J \

- Dekecmine the  concentiabion ulare bt cyove  crosges zece pegcent

(,\r\w\?)e, v/ //

This Yells Yov when Y concenttalion

on  either cide ok Y neenbcome s SSVREA

o no  oAmalil 18 OCc,u\-‘mql
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Do not write
Chicken egg shells contain calcium. Calcium ions are moved from the shell into the omségime
cytoplasm of the egg.
Table 5 shows information about the concentration of calcium ions.
Table 5
. Concentration of calcium
Location - . . .
ions in arbitrary units
1 Acern oF  lewe(
Egg shell 0.6 ——\ L eakion
Egg cytoplasm 21 / 1 Areon of l/\ia\/\af
concentiakion
v
Ack‘W’Q
@ Explain how calcium ions are moved from the shell into the cytoplasm of the egg. 'G’W?‘**
[3 marks]

- lons  ase moved r(rom an__owreon of low  concentralon o an

deea of \r\is‘i\ concenkiation Vv

- LQ%B Ackive ch\sc‘)or\— v

- ( TSN Pequites T use of enecgtj/

1 8
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Plants can be infected by fungi, viruses and insects. box
Aphids are small insects that carry pathogens.

Figure 6 shows an aphid feeding from a plant stem.

Figure 6

Sharp mouthpiece

Plant stem
Aphid

P\\\oe,«\ Yubes

IIl An aphid feeds by inserting its sharp mouthpiece into the stem of a plant.

Give the reason why the mouthpiece of an aphid contains a high concentration of
dissolved sugars after feeding.
[1 mark]

A?\\‘«}\ hos  beeq I‘—Qec\mt\, {comn W f\\\aex\r\

Turn over »
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Resu\ts i
sbunted

3(0&»“\

————

@ Plants infected with aphids may show symptoms of magnesium deficiency.

Magnesium deficiency symptoms include: 't,he\ 5 ‘)\o\r\\' eMs.
e yellow leaves AA\Q‘“Q\"J\\
o stunted growth.

Explain how a deficiency of magnesium could cause these symptoms.
[5 marks]

- Yellow leowes o lacke © srophal /
QQRS%M&L@.‘MM%W—
- Lower ole of f\r\c&os:«)(\&-\\us&sf

floar MaMes |ess gluc,ese\/

- Less 3\\)&3& conves fed Wto 0?0\'@“J

g \ess 6\"C°SQ convetted Yo ce\\d\QSQ
(Wi moles T cal\ PN )

f L) LQSS Q.V\e,fﬂj {er 9(0\’Q{V\ st\v\H\ns\&
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[0]5].[3] Afarmer thinks a potato crop is infected with potato virus Y (PVY). ek

The farmer obtains a monoclonal antibody test kit for PVY.

To make the monoclonal antibodies a scientist first isolates the PVY protein from
the virus.

Describe how the scientist would use the protein to produce the PVY
monoclonal antibody.
[4 marks]

—\_n\(‘es:‘r Yo eto\e,‘m e o theuse Vv

cec ce\\s Yo ol V\C\JBK (00Ma\

- Fod o N’Dﬁ&m\r\o\ N\O\\K‘\n% motoclona)  onithedias SPecijic

/ A i Wac od c\s
- Hs:\)’oﬁdomo\ s doned Yo 9(03‘\)& nonyy c\S
( ‘o ol \na cmkiboc\:\,)
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[o]6].[2]

[o]6][3]
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Cystic fibrosis (CF) is a genetic disorder caused by a change in a gene. box
What molecule are genes made of?
[1 mark]
DNA ( deaxyribonuc\eic m:;\c))
CF affects the cell membranes of cells in the lungs and digestive system.
What is the function of the cell membrane?
[1 mark]
Conkrols  thag movenent of substances . and\ oot
% e cell
In a person with CF, cells lining the lungs and digestive system create too much
mucus. N reS Lom (o
. 1 - \en
\eoses  OKS SYive N2y N
The mucus can: ( i« & SRrueture,
¢ block the duct leading from the'pancreas'to the small intestine defa\ &
e block the tubes leading to the alveoli jn the lungs. sked \s
|_d% Aowss diggusion of Q o bloodk m@\pﬁ

Explain why children with CF grow more slowly than children without CF.
[6 marks]

o
6/6
- dageskine ZaMes svell  inkes Hink 0

_breakeive down  less faoéuf

- ﬂum&af& \ess  absseghion of oucients /

- < ol Q‘(\\QC‘ oeé&\ Dean v
_ O N o \/

Lﬂescm)\ms oncreas —-l)
(gqso\cé\mj Aveo\i 7/)

~Less o¥Rn ev\\eckns Bod and ovat\ahle
foc wg\m\-iowf\

- So less energy ovol\able fox gfow Hn

2 2
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Table 6 shows information about people in the UK in 2015.

Table 6

Median age in years

People with CF 19

Whole population 40

[0]6].[4] Describe how the median age of a group of people can be determined.
[2 marks]

- Qu\ ‘ ﬂQ\OS\QO\\ ovdet ¥ ond {‘-'mc\ W niddle
v

value

E Suggest one reason why the median age for people with CF is lower than the median
age for the whole population.
[1 mark]

= Most  common N uoung People
u \J ) \}

“(mooe) donk lwve Yo an o\& aoR.

Turn over »
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@ People with a lung function below 30% may need a lung transplant.

Table 7 gives information about people with CF in 2015.

Table 7
Lung Function (%) Percentage of people with CF
>75 22
51-75 72
30-50 4
-17.

E— Lo @“&S

In 2015, the total number of people with CF in the UK was 10 800.

Calculate how many people with CF in the UK in 2015 would not need a

lung transplant.
[2 marks]

007. - 2%= 987 = 0.48 d
ne< \,,‘\)(

R AT 0¥
0.9 X 10800 = (o Se O

Number of people = 10 S8%

IB/M/Jun18/8461/1H
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lo]6][7]

Lung transplants from donors have risks. One risk is organ rejection.

Scientists are researching how to solve the problem of organ rejection and hope to
use stem cells to create healthy lungs.

The healthy lungs can then be transplanted into CF patients without the risk of
organ rejection.

Describe how scientists may use stem cells to create healthy lungs that are
not rejected by the CF patient.

M@ (‘)o\ciu\k d Ub()a MON/SVL\&
~ Remove / coxreek  CF gene

- CreaYe embft\‘o LSirey Poase S\em_ul\g -

[4 marks]

- S N WD X Ao

LU«\::\) ce\ls

Some people disagree with the use of stem cells because of the risk of cancer.

Give one other reason why some people disagree with the use of stem cells to create

new organs for transplants.
[1 mark]

TP i s concesns | eml R a n o \

2 5
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n Table 8 shows information about some food components in cow’s milk.
Table 8
Value per Recommended Daily
pe Allowance (RDA)
500 cm -
for a typical adult
Energy in kJ 1046 8700
Fating 8.4 70.0
Salting 0.5 6.0
Calcium in mg 605 1000
Vitamin B-12 in pg 4.5 24

IIl How much more milk would a typical adult have to drink to get their RDA for calcium
compared with the amount of milk needed to get their RDA for vitamin B-127?

[3 marks]

OO L neo = 26 - € A8l em’ s
6= 0 S ——
LB(,Q\C\\)'V\

B2 X 94 = 266:67 e
* ~ Lvbomin g-12

S

Volume of milk = S60
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ACILViE
o\l e

kes\s '

ocdes Yo
30-\' ﬁ"“

mog ks

% &Q\a\‘«\

Q,O\CSI\ Qo‘\‘\‘\’

A\ owve
\oac\
[ Cudruce

Describe how a student could test cow’s milk to show whether it contains protein and
different types of carbohydrate.

olloss Co 8O0 and No.OA [6 marks]
- QwreY mg%(’,(\\' (ests (‘—cf ?\'0\'5\'\ /

V4

- A (iuter reagent ko milke v solokion will Fuie prn be Yo \oc y ‘mgggg

- |QAwe solution tests for stoech V1

= A Renedick’s teagent to wille and ol (lheat ‘o €0°C D7 salobion will

tocn trom bloe to ped /brown [otonae [yeou | green if poshige V'
\ \\ J O

[
ld,g(& need o sk al o Wose

2 7
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A scientist investigated the effect of bile on the breakdown of fat in a sample of milk.

The scientist used an indicator that is colourless in solutions with a pH lower than 10,
and pink in solutions with a pH above 10.

This is the method used.

1. Add 1 drop of bile to a test tube and one drop of water to a second test tube.

2. Add the following to each test tube:

5 cm?® of milk

7 cm?® of sodium carbonate solution (to make the solution above pH 10)
5 drops of the indicator

1 cm? of lipase.

3. Time how long it takes for the indicator in the solutions to become colourless.

The results are shown in Table 9.

Table 9

Time taken for the indicator to become
colourless in seconds

Solution with bile 65

Solution without bile 143

. Explain why the indicator in both tubes became colourless.
[3 marks]

=L pose \es o ok o fotr \ \acere\)
~ ol 0cids  lowes Hoo oW (/ Acdds brove PH <
- I B

ﬂm_@%mm_eﬂ_\g_mm\w 10 wdicator

becomet  olour\ess

Enzyme
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E Give the reason why the measurement of the time taken for the indicator to become
colourless might be inaccurate.

[1 mark]
ObsesvaYion 0(‘. colous c\r\cm.:‘a 18 Subjective / oinion based
E Explain the difference in the results for the two test tubes in Table 9.
[3 marks]

- Ble  emulsigres f\.o& /
breotes %o\\' feom \araq& Arae\e\w o smaller NOP\Q*S

- This creotes o \o.gdgg !SSKPQQ OSCON o% Gﬂ\;\/

~ So ipose con boeole dewn fak o a\)méwcg 2N ocdt o

guich\o, /
] |
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There are no questions printed on this page
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