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Do not write
Answer all questions in the spaces provided. OUtségi e
Figure 1 shows an animal cell viewed using a microscope.
Figure 1
[0]1].[1] The cell contains a nucleus.
What is the function of the nucleus?
[1 mark]
s
conkcols e ackwivies of e el convouns aendic mareria)
[0]1].[2] Name one type of cell that does not contain a nucleus.
[1 mark]
FEA\ \‘\,\mé‘ ce\\ k)ac,\’e\"\o\,/ e(e\lwx:()g\-e *\J\em cel\s
/ | Y
becavte Me hove 3«\9_\'1& lc s
sfoce s needed Makeciol fiee W the ek don't need
of V\O\QMOS\OB\“ C:S&OP\CASM (.N"— A nuclesss bo
E Mémbrone baon (Y ook oy
- 60 funckions
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[0]1].[3] Draw a simple diagram of the cell in Figure 1.

Label two parts of the cell. m‘&oc\\“\‘m"“ e mq'\f“\“‘;)

(s\e of *¢ [2 marks]

cell Mem\)(of\a-/

(gt worant @
o8 w N (¢
5058\’““; ““)
‘3\—°€\O\SN\
\ wl‘qa\ e
(Sl\'Q 0\' C\Y\ He CQ\\)
cbosome
ein avclevs
ske of R e
( \"\a.s'\s) (con\‘(‘o\s ackivities o
SN e ce\\)
[0]1].[4] Name one structure found in a plant cell but not found in an animal cell.
[1 mark]

\ Mot v ex\\') vocuo\e

Question 1 continues on the next page
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Do not write
outside the
Figure 2 shows some different cells. ox
—>
The real length from point X to point Y is 0.06 mm
F—’
Calculate the magnification.
Use the equation:
o size of image
magnification = - ,
real size of object
[3 marks]
Size of age = LY wm 24 ‘/_
' N -_— = M3i\k(-§ca¥ on
Kga\ s\2e = 006 ™" 006
T
0. 06
/
Magnification = x & 00

0 4
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[0]1].[6] The cells shown in Figure 2 were viewed using a light microscope.

Give two advantages of using an electron microscopelinstead of a light microscope.

—L-?uses a beam of occelerafed deckom [2 marks]
L3 elecktons howe o shetter wowelesgth Hon  \igh
D has « hishﬁ-( (‘esg\\[‘\r\s eowet and\ V\{s\w_( M%ﬂi{-\'co\\u

1T hohet  moanigicokion
J J

L ollows "0 ‘\Moﬂo.\
L mictoscope dekects

Hao

2 highe€ fesolution / fesolving powses

L\n ¢ \ AS
TN etec{ow

feplect boce off of
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Mosquitoes carry a pathogen that causes malaria.

What type of pathogen causes malaria?

Tick (v') one box.

A bacterium

A fungus

A protist

A virus

Mosquito nets can help prevent the spread of malaria.

Table 1 shows the results of a study in one area of Africa.

(e Plasmoduom Q\‘o\it\)

[1 mark]

Table 1
Percentage of people with —\
Number of malaria
Total people who

number of use Who do
people in the mosquito Who use NOT use
study nets when mosquito mosquito
sleeping nets w_hen nets when

sleeping sleeping

476 426 1.2 40
1 2<%0

A newspaper made the following statement:

‘Study shows mosquito nets are scientifically proven to prevent malaria.’

Give one piece of evidence that supports the statement.

escentage o

\e Wit

\asi an usina me

[1 mark]

o

06
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[0]2].[3] Suggest one reason why the statement may not be valid.

[1 mark]

(N‘oue s12es € too small

Table 2 shows information about the number of deaths from malaria in the same area

of Africa.
Table 2
Number of deaths
Year from malaria
per 100 000 people
2005 161
2007 136
2009 114 Eﬂ )l
~
2011 97 —a ? M‘C\_ o
2013 94 @) -
2015 92 W — A
4. ql_l ad

[0][2].[4] Predictthe number of people per 100 000 who died from malaria in 2017 if the trend
stayed the same.
[1 mark]

Ms  allows any prom _ 8x=al

Number of people per 100 000 = c.\o

[0]2].[5] Use of mosquito nets has helped to reduce the number of deaths from malaria
each year.

Suggest one other reason for the reduced number of deaths from malaria each year.

[1 mark]
\mgmé hao)thease

a0 o\ { Vo QNG \

bitten
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( ﬁelgewit Nsaﬂ\&

@ Describe how the human bodly: Logech ordes

@mver\\rion of entexing)

rﬁ('sebum\
-Skin ocks as a M&LJ&MM@&_M

Do not write
outside the

box

Well exgeined ganks
e prevents pathogens from entering Inclade. 6ot ol puinls guen

¢ defends itself against pathogens inside the body.
[6 marks]

v

scabs {ocm oveC ke / scals (\:ovm a boscieC

- odUCe v S aft  opiseeli v ' b kil .zm:/

~ Antxitoxine a&\xe}\‘/ Y tali X\ (o) tho
~ Aatilodies {JI‘O&M&M_‘B\MD%&\Q/

'Meﬂbtj celle %o(m‘/o\m hi:ﬁu more m‘:zA response g {)q\'\'\ogu\ m—er\\e(s/

Srel\ hadfs \‘\y\?
Foogs av - F‘—T./—) af  passages J

0aQNS '\(\J\A‘- - Whte b\@ ‘2_\!3 limM\)m \k&(‘k@ﬂ\ \/

29)

0 8

IB/M/Jun19/8461/1H



Do not write
outside the

Turn over for the next question box

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED

Turn over »

09

IB/M/Jun19/8461/1H



10

Do not write
outside the
This question is about photosynthesis. box
[0]3].[1] Complete the word equation for photosynthesis:
[2 marks]
cafbon  dioxide + wolrel > s\ucoSQ + oxygen

A student investigated photosynthesis using pondweed.
Figure 3 shows the apparatus the student used.

Figure 3

Oxygen Y=

Water level o
44—~ Measuring cylinder

Lamp with
60 watt bulb

|__— Pondweed

This is the method used.

1. Set up the apparatus as shown in Figure 3.

2. Switch on the lamp.

3. After 20 minutes, record the volume of oxygen collected in the measuring cylinder.

4. Repeat steps 1-3 using bulbs of different power output.

170
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Do not write

[0]3].[2] Whatwas the independent variable,in the investigation? e
ol Snano [1 mark]
Tick (v') one box. the Nosiotle ypo Gnangy
Power output of bulb //

Rate of photosynthesis

Time to collect oxygen

Volume of oxygen collected

Suggest two ways the method could be improved so the results would be more valid.
[2 marks]

1 ho (g&‘cs and colagloXe W meon

2 Conkcol * W wokec l'erhelfa\'uit

< (onweel e Aistonee belween tha bolb ond \)of\c}\weec)\
= (onkeol  the wass/(ergn/ species lage of ta Pow\weez)\

— Give Qof\&wz& time ‘o Ml“_) ae\- ek Yo W corditions

Turn over »
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Table 3 shows the student’s results.

Table 3
Power output of bulb Volume of oxygen Rate of
in watts collected in photosynthesis in
20 minutes in cm’® cm’/hour

60 0.5 1.5

100 0.8 2.4

150 1.1 %= 3.3

200 1.2 3.6

250 1.2 3.6

E Calculate value X in Table 3.
[1 mark]
11em’= 20mins of Qhotesyntesis 60=30=¢
L. Ax2=- 2.2 223= 60 nwipns o f\«o\'ofy\\"’ﬁ\k
X= 3.3 cm®/hour

12
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Do not write

E Complete Figure 4. outstl;gi the

Power output of bulb

in watts

60

100
150
200
250

[4 marks]
You should:

label the x-axis

use a suitable scale

plot the data from Table 3 and your answer to Question 03.4
draw a line of best fit.

Figure 4
Table 3
[ 'Volume of oxygen Rate of
llected in hotosynthesis in
20 minutesincm® | cm’hour | 5.01
| 05 16
08 24
11 %= 3.3
1.2 36
} 1.2 36 4.01
Rate of
photosynthesis 3.0
in cm3/hour
- \r\daeem\— vofelle on
A—OKiS 2.0

- Qeeanu\\— Vociokle on \3—07({3 1‘1‘

Determine the expected rate of photosynthesis with a bulb of power output 75 watts.

Use Figure 4.
[1 mark]

(MS dlows 1€ /1@)

-

Rate of photosynthesis at 75 watts = 1.9 cm?®/hour

13
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[0]3].[7] Which graph shows the effect of temperature on the rate of photosynthesis?

Tick (v') one box.

A

Rate of

photosynthesis

v

Rate of
photosynthesis

Temperature

Rate of
photosynthesis

v

Temperature

Rate of
photosynthesis

v

Temperature

»
»

Temperature

[1 mark]

As MQW*U“

increcses ha (e
o ()V\Q\DSﬂ\H‘QQB

ncfeases  unti\ trs.
temperotrore 5 gl

Frod b s dowvosing

o (J\om\'

1 4
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Water moves from a plant to the atmosphere through the leaves.
|I| How is the volume of water lost from the leaves controlled?
[1 mark]
W auosd  cel\s) open Aoty skoma
holes on
undecsice of
¥ \eog
[0]4].[2] Describe the transport of water through a plant from the roots to the atmosphere.
[3 marks]

- Wakes s \ﬂm\&x‘)ot\—eA\ N :c,:rs\em /
/

- " e

-~ .+ Ycovan g S\‘om\m/
\ o 1

————> MS arc.er\n\s "bekwacen t\)\lﬁt}\ AN

Turn over »
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Volume

of water

lost in
cm3

A student investigated the volume of water lost from two plants of different species.

Both plants were kept together.

Figure 5 shows the student’s results.

18

16

14

12

10

Figure 5

Plant A

Plant B=—/>
Ty e

3
“‘\'a\“_\(: S\'Ld’”

0 1 2 3
Time in hours

16
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E Suggest one reason for the difference in the rate of water loss from the two plants in
the first 2.5 hours.

holes g tnion Luake less [1 mark]
i wn occof
“Plaar A WNos more 'S\onatal

= flonk A \os more \eaves

lncreoses gucfole oA
= Qlant A has bigaes \eaves

Both plants were moved to a different place at 2.5 hours.
[0[4].[4] Calculate the rate of water loss per hour in plant B from 2.5 hours to 3 hours.

Give your answer to 2 significant figures.

[3 marks]
Wokes loss = 52 cm®
/
Kﬂ\’& D{_ ()(\Dwxsp__ = > - S22 - S
Fime 3-US oS
= lo.w
—L, 3 S_S;
/
Rate of water loss = 10 cm®hour

S 2 st

Suggest two reasons why the rate of water loss in both plants changed after
2.5 hours.
[2 marks]

1 h wes  wosmeS b was \ess hued

2 L'\Sk\' in\*ex\s’\\-j wal \MS\N.( i was  windvel

Do not write
outside the
box
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- \c\en\—iglﬂ

re lexony
Po\n\'s

- E&?\a&n

with loa‘cu\

0Cde

Figure 6 shows the internal structure of the human heart.

One of the heart valves is labelled.

Figure 6

Valve

Sometimes a valve in the heart can start to leak.

Explain why a person with a leaking heart valve has difficulty exercising.

[4 marks]

v v
- cL m
v v
- o K Y O\ l'
\/ .
bl)‘\sgp ot lockic ocid ) &\mr‘cose °F O, n bul
| Vissvas

v
- Gu\\AOQ of lackic acd  couses muoscle fobique

~ less elcr‘—'\c'ter\\— tennane) of corbon  Aioxide

(84

1 8
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Question 5 continues on the next page

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED

19
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replacement

A patient with a leaking heart valve may have the valve replaced.
A study compared two different types of replacement heart valve:
e mechanical valves
¢ biological valves from pigs.
The data used in the study was collected from female patients aged 50—69.
Table 4 shows the data.
Table 4
Type of replacement heart valve
Mechanical Biological
Number of patients given the valve 2852 1754
Number of patients who died from
heart-related problems after valve 180 178
replacement
Percentage of patients alive after 5 years 91 89
Percentage of patients needing a second
" 2.2 5.2
valve replacement within 6 years
Percentage of patients who had a blood clot
. 5.8 0.1
on the brain after surgery
[0]5].[2] Give one conclusion about the death of patients from heart-related problems after a
valve replacement.
Include calculations to support your answer.
. [3 marks]
Type of replacement heart valve y 9 x . o)
Mechanical ° Yo M—LMMM
Number of patients given the valve 2852 1754 VA\PQ . 180
Number of pa(ienbts who gied from 180 1 x l‘{‘_\'o f=y 6 - 3\ \ 36
heart-related problems after valve 1 s 2_ .
— 2 x 64V
Percentage of patients alive after 5 years 91 89
Percentage of patients needing a second 29 50
valve rep?aceminfwilhinsyegrs ’/. P«HU\\-S N\\o N mf*« &;c\o a\mk VQ\ T .
E:rtiznlt]arg;()afﬂpeartlseunr;sevn\;ho had a blood clot 58 0.1
78 x00= \0,1%223 = 104V
T75%
iahec c '\ Mo\ o\ A
someg.c'usm\ bo Phose wibw Be  medaonicol  volwe v
‘ |||H|2”|HO||H |||‘ IB/M/Jun19/8461/1H
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_ One risk of mechanical valves is that blood clots can form on the surface of the valve.

Name the component of the blood that starts the process of blood clotting.

[1 mark]

«?\o&e\drs (Hnassnbocsfes)

pcsm’cs

own \)ﬂ-’\ow\eAOQ

Table 4

v
- Lesman Unled & re\evant

[0]5].[4] Evaluate the use of mechanical replacement heart valves and biological replacement
heart valves.

Use information from Table 4 and your own knowledge.

v
‘Soe?o“’(' Using Table K ond

Aﬂ"\v& PR *Boot ouw \"U&:‘Qw\of\\'

Ciologice)

[6 marks]

Mecontical

~Less Wy o need reglowcement within 6 yeoss
V(222 £ 51%) ) thoy lest lenger
~Lowec ‘)qmu\\-oﬂg deolins {_mw\ neast Q8
:/Howwu, blood clofs on broun mare \ikel (S-84 >0-1%)
ond foblent must tola anki- Aokking dugs foc e’
-Ths can ouSe €xess\We b\eecxmsf

Type of replacement heart valve

- Mditiondd medicokion ot Oea'uweé/

Mechanical

Biological

Number of patients given the valve

2852

1754

- Howeves  volve cames e an animal, e
s
mow couse erlnicol " cancesn

Number of patients who died from
heart-related problems after valve
replacement

180

178

- @e&ec.‘c(ov\ A oce l‘da.b

Percentage of patients alive after 5 years

91

89

Percentage of patients needing a second
valve replacement within 6 years

22

52

La foltent oy ne=d IMMmond .s\:ﬁfe.ssot\*i'

Percentage of patients who had a blood clot
on the brain after surgery

5.8

0.1

Judgement 4

eq T Gelogical wolve is betver beaarose

Yare 3 \eso dothing, Lith causes  sevecol
life~thaeokning issoes ke Wock altodes (e&d-
Bloed YWanecs dso not needed, so (oko\ Heed \ess Rleely

Do not write
outside the
box
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Lo]6][1]

[o]6][2]

People with diabetes have difficulty controlling their blood glucose concentration.

Which part of the blood transports glucose?

[1 mark]
Tick (v') one box.
Lymphocytes & \menne fespense
Plasma \//
Platelets & c\ok\r'ms
Red blood cells & 0,
Glucose is often found in the urine of people with diabetes.
Name a chemical used to test for glucose.
[1 mark]

feredicks  salukien

Describe a test that could be used to show that a person’s urine contains glucose.
[2 marks]

Test S Ul 1)

Positive result co\ouc Sconge (o blue o Kcele  ped

2 2
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[0]6].[4] Thebody cells of a person with untreated diabetes lose more water than the body
cells of a person who does not have diabetes.

Explain how diabetes can cause the body cells to lose more water.

s [3 marks]
- ; bed
ce\s.
—
- WoXef Haus moves  ouk D‘: cels 5% og\eSiC -- -
- e s e v
EE‘ Glucose is absorbed into the blood in the small intestine by both diffusion and
active transport.
Describe how the small intestine is adapted for efficient absorption.
(—: projecktons_panL— [5 marks]
S

= Vil ‘)Eo\rtAa o\\gi'%g 5UfoCR  ofeo. fof ;ﬁ‘;%smgg

e
~Walls of villk age tnin foc o s\hort cX\ﬁog{o«\ Altkonce

e S
- ¢ n 1< YY\Q
obsocoYion Yo occoc
A S

- oo SUPQ\_\_-S of KMood b rromniotn 8‘(2‘2-? egncent(otion %(Od(?ﬁ'\'
_

- (e " Yo & { e ) ovidi
Qmwﬂﬁmww A3
7ef\ccgg %og oc\Rve \;mgegg\-

Do not write
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0]7]
Lof7][1]

A small animal called an axolotl lives in water. The axolotl has a double circulatory

system.

Define the term double circulatory system.

[1 mark]

Blood s QUW‘{‘?QA\ ‘o e \m\%s 53 one  side ol‘— e Waost

od o fthe body B;_‘\Mo\&\q

Figure 7 shows the double circulatory system of the axolotl.
Figure 7

The following figure cannot be reproduced here due to third-party copyright
restrictions.

The heart of the axolotl has only one ventricle.

Label the ventricle on Figure 7.

[No solkion due to redacked '\mmgo,]

[1 mark]

2 4

IB/M/Jun19/8461/1H
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Do not write
outside the

[0]7].[3] Explain why having only one ventricle makes the circulatory system less efficient than box

having two ventricles.
[2 marks]

— aored\ 1 o

ML&!%_C&Q&LEM

Figure 8 shows an axolotl.

[0]7].[4] |
[4 marks]

Explain why an axolotl may die in water with a low concentration of oxygen.
[4 marks]) '
il Le W dyfference

- W\hﬁ%ﬂ %('DAM\' O‘— OXLJ%M\ s GM\\M{ K bekween  concentrokion
v

0{- O, ™ W weker

M(.om lese exgen difuses into Y %'\\Q o the win th cvlel
axo\o¥\ L“’A‘ Hmfe‘:oqe s L\QQAB

~ &
~ Less aecobic respicokton oCcws; So \ess energy
is  re\eageo\ -

v
— - so less melpholism
R S

f i Eiiahi
of = &’\O\Q(O&\Q NSQ\fO\(G\ ocC (S 0\“& \QL\'K
ocid is produced, tiwich 8 Yonic

“

|

Turn over »
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If a gill of an axolotl is removed, a new gill will grow in its place.

Scientists hope to use information on how axolotls grow new gills to help with
regenerating human tissue.

Name the type of cell that divides when a new gill grows.

[1 mark]
Stem cells
Name one condition that could be treated using regenerated human tissue.
[1 mark]
‘Doxmkasig — diobelres —Racintons
—heort dismee Gastee pibrogts
— counces —Eur«\&‘

Suggest one reason why an axolotl is a suitable animal for research in the laboratory.
[1 mark]

~CAQ:‘ Yo  breed =Chesp to eep (_H\n%’fe sm\\‘_)

- Dont mle up M Spoce

07| _ An axolotl may not be a suitable animal to study when researching regeneration in

human tissue.

Suggest one reason why.
[1 mark]

-Not o vorngmal (/ is_an awp\\;\u(nn>

- { Iy 3 Q

~ Mcfabolem/todu processes are oo c\xH—e«er\\- to Mo in homang

2 6
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Pancreatic cancer develops when a malignant tumour grows inside the pancreas.

[0]8].[1] The pancreas produces digestive enzymes.

What is an enzyme? X . N
P gpeede up feschiong Litnodk Seing sk P [2 marks]

. 1
Chepic o\ eswichn m\a\\sges fenckions in  \ving sho@nIMS

(€0l Coolugh)
J QO _J

Carbohydrase is an enzyme produced by the pancreas.

Name two other organs in the digestive system that produce carbohydrase.

[2 marks]
1 Soliogy s\o«\A C N the modth - acldve cen c,\«\aw’\v\t:B
2 Serall  W¥eskine
[0]8].[3] One symptom of pancreatic cancer is weight loss.
Explain how pancreatic cancer may cause a person to lose weight.
(XCANQQS Do not refer to hormones in your answer.
enes S [4 marks]
S
= ce o % GS
/S S
- (s - poll oy n
bloodst reom
S
- Lo ovelobl ( cakion re ~
frefedalismn (o«\é\‘, o) espication
~ ‘%W\p&uf e(o\e\v& /
- ! N Qe bsothed < God
v
- foser avning o $AL {csr roleing g‘n\-e(r\ %M %(M\'\/\ o Y\l

v v
- Covsec %o&é ocOR ohsoced , so  less %k sboed it 60&3

[‘ Chomolia(onpry  couses  qoueo /loss or cr\?\‘oel-‘(}ij

Turn over »
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Enzyme A and enzyme B are involved in controlling cell division in
pancreatic cancer cells.

Most cancer cells produce both enzyme A and enzyme B.

Some people have a gene mutation that stops cancer cells producing enzyme B.

Figure 9 shows how cell division is controlled in pancreatic cancer cells.

Figure 9
Enzyme A
or
enzyme B
Cells divide
uncontrollably
Pancreatic
cancer cells
No enzymes Cells stop

dividing and
are destroyed

2 8
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[o]8][4]

Scientists have developed a drug that inhibits enzyme A.

The drug is given to pancreatic cancer patients who have the gene mutation that
stops cancer cells producing enzyme B.

The drug only targets cancer cells.

Explain why the drug can be used to treat pancreatic cancer in patients with the
gene mutation.

Use information from Figure 9.
[3 marks]

S
-Concec  cels  connakr  Avide .-
% Algo less Wy Yo

s dexela) gRcendn Yumars
- - 'y o w | ocqey T less
\\\A&J

- fecooge  betn enz4nngs A ocod B o '(\o\-‘/

Wl \ney

Explain why the drug could not be used to treat pancreatic cancer in a patient that
produces both enzyme A and enzyme B.
[2 marks]

- g e\l e

uneonkroll oo\~
-

2 9

Turn over »
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[0]8].[6] The drug was trialled before it was licensed for use.

To improve validity of the results in the trial:
L—=

S \(\OW occ: uf&\'ﬁ\fﬁ H,\q\ @@{('\W‘\\' &

e some patients were given a placebo Whok N (ot e nded o rvRoRT

¢ a double-blind trial was used.

Give reasons why a placebo and a double-blind trial were used.

A placebo e wmbo  aomunk \oo:)c\(\o\bg\m\ e(\:.fpck

[2 marks]

/ ~
Buw\nj Anﬂ

L>  “Placebo epfeck - polients g beliere Hnair
beoouse thay ik thay hove trotyat

A double-blind trial o owold  kios

; A £ Q

has
teal  deon
-/
[0]8].[7] One stage in a drug trial is to test the drug on healthy volunteers.
What is the next stage in the drug trial?
[1 mark]

Tick (v) one box.

Testing on all patients with the disease

Testing on human tissue

Testing on live animals

Testing on volunteers with the disease o

Do not write
outside the
box

o.sures
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[0]8].[8] A'monoclonal antibody'has been produced to treat pancreatic cancer. box

Explain how the monoclonal antibody works to treat pancreatic cancer.

"OKZV\/&('\IB( clnamicol [3 marks]
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