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1 Which cell is adapted for absorption?

2
3 chloroplast
A 1,2and3 B C 1and3only D
3 Which row shows the structures found in a red blood cell?
nucleus cell cell wall chloroplast vacuole
membrane

A v v v v X

B v v

D X X X
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4 Five pieces of strips are cut from the same potato, all of equal size and shape. The strips are
placed in sugar solutions of different concentrations. After four hours, the change in length of each
potato piece is measured,

The resuits are shown in the graph.

I 3

P

pe;‘centage A concentration
change in p 3 of sugar
length of potato 0.1 T 0.2 9.3 0.4 solution
— {mol dm™)

Which concentration of sugar solution has approximately the same water potential as the potato?
A 0.00 moldm3® B 0.15moldm® €  0.30 mol dm? D  0.40 mol dm?®
|
8 The bar chart shows the concentration of magnesium ions in the soil and in a plant root.

|

concentration of
magnhesium ions

o

soil  root

How do magnesium ions move from the soil into the root?

A active fransport
B diffusion

c osmosis

D transpiration

6093/01/Prelim/4Exp/2024
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6 Some of the molecules found in animal tissues are grouped into three lists.

B 1 and 2 only c 1 and 3 only D 2and3only

7 A positive food test produces an orange precipitate.
Which test was performed?

A Amino acids were mixed with cold biuret solution.

B ¢
C Protein was heated with Benedict's solution.
D

Protein was mixed with biuret solution and heated.

8 The diagram shows a protease enzyme catalysing the breaking of part of a protein molecule into
smaller pieces.

Which diagram has three correct labels?

A B

product active site
substrate enzyme :

enzyme 0 product 0

active site active site
substrate

enzyme 0 substrate /&
product:

6093/01/Prelim/4Exp/2024
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8 An experiment was carried out to investigate the effect of pH on enzyme action. The graph shows

the results.

]

x-axis

What are the labels for the x-axis and y-axis?

X-axis y-axis
B pH time
C rate of reaction pH
D time pH

10 The diagram shows a section of the small intestine in which partially digested food is being pushed

along.

partially digested food

— longitudinal muscle

direction of movement

What is the state of the longitudinal muscles at 1 and 2?

circutar muscle

1

2

o O m P

contracted

relaxed

relaxed

contracted

contracted

relaxed

6093/01/Prefim/4Exp/2024




11 The diagram shows part of the alimentary canal and its associated organs.
Where does most water absorption take place?

D

12 The diagram shows the pressures in the left side of the heart during one heartbeat.

204

!
pressure 10 } el
v f :| """" left ventricle
i : ?i - aorta
| F o T left atrium
a
ez, | v
Oz Z N e et e
T L !
0 0.2 04: 08 0.8
time /s

Which valve is open and which is closed at the time marked X?

bicuspid semi-lunar
B closed open
c open closed
D open open

6093/01/Prelim/4Expf2024
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13 The table shows substances passing between capillaries and tissues in a part of the body.

into the capillaries | out of the capillaries
substance
from the tissues into the tissues
oxygen v
carbon dioxide v
amino acids v
urea v

key

v =does pass

In which part of the body are these capillaries?

A between the alveoli
B in the kidney

€ intheliver

D in the villi

14
breath.

At which point are the muscles of the diaphragm starting to contract?

The diagram shows how the pressure and volume inside the lungs change during one complete

B
2.5~ N c
volume: ; \.\ g
volume of \*i Py N pressure
fungs / dm? if . \_\ . in lungs
“\. .l- 'l,f ‘\. 5555
v pressure / \
a i \
\‘ [' o \
\ , R4 \
\‘ .j /z .\
\‘ K4 e ~
i ./’," ~
— ‘:.=‘!_ - .\.
2-0) A "-)J‘ . D
. ..
\\\\ ~,
PR T T Y
0 1 2 3
time/s
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15 The diagram shows some of the structures in a human lung.
Where is carbon dioxide concentration the highest?

from pulmonary artery c

16 The diagram shows how a kidney dialysis machine works. Each shape represents a molecule

found in blood or dialysis fluid.

biood in blood out
Ce O
OaA o0
Qe
® 9 A O
o ® O o .
dialysis membrane!___\f}_9__:“":“!.]_"._“"."_13_-“
®* o ®
¢, o A ’:I . ]
d [ ]
noe g
® A
° o®
dialysis fluid out dialysis fluid in
Which shape represents urea?
c O P &

A O B (]

6093/01/Prelim/4Expf2024



17 Which mechanism for maintaining body temperature involves the action of muscles?

18

19

9

detection of temperature

shivering

A
B insulation with fatty tissue
c
D

sweating

The diagram shows part of the process of thermoregulation of the blood.

temperature rising

temperature falling

more sweat secrefed

less sweat secreted

Why is this a negative feedback system?

a0 m P

It decreases the temperature blood.

ltincreases the temperature blood.

Itreverses any change in the temperature of blood.

The diagram shows the structure of the eye.

Which structure refracts light?

If increases any change in the temperature blood.

6093/01/Prelim/4Exp/2024
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20 The diagram shows a'simple reflex arc.
2
SENnsory neurone 3
activfated muscle
stimulated 4

receptor
stimulated

JN\e— knee tapped here

|

1
motor neurone
activated

Which is the correct order of events after the knee is tapped?

A 1225354
B 124253
D 493321

21 The graph shows changes in a person's blood glucose concentration over four hours.

At which point of the graph is insulin secreted?

blood
glucose

6093/01/Prelim/4Exp/2024
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22 Lyme disease is a disease which can be transmitted to humans in the following way.

a mouse carries the bacteria
Borrelia burgdorferi in its blood

!

a tick bites the mouse and the
bacteria are transferred into the tick

!

the tick bites a human and
bacteria are transferred to the human

!

the human becomes infected
with Lyme disease

What is the pathogen in this process?

A blood

B Borelia burgdorferi
C mouse

D tick

23

1,2 and 3 only
2and 3 only

o 0 | ™

4 only

6093/01/Prelim/4Exp/2024
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24 The photomicrograph shows a cross-section through the root of a buttercup piant.

.A,-E

What is the main function of the tissue labelled Z?

A photosynthesis
B respiration
Cc

transport of sugars

25 Which graph shows the effect of increasing humidity on the rate of transpiration?

A B
4 i
rate of rate of
transpiration transpiration
humidity humidity
5 D
4 4
rate of rate of
transpiration transpiration
humidity humidity

6093/01/Prelim/4Exp/2024

BP-212



26

27

28

13
Which sequence describes the pathway of water as it moves from the soil, through a plant?

root cortex celis = root hair cells 2 mesophyll cells & xylem < stomata
root cortex cells = root hair cells & xylem - mesophyll cells 2 stomata

root hair cells = root cortex cells - xylem = mesophylt'cells 9 stomata

o O m »

root hair cells < xylem - root cortex cells & mesophyll cells = stomata

The diagram shows some of the processes carried out by living organisms.

carbon dioxide
in the atmosphere

Y

light energy
X
\ g;:i: ‘ > |chicken
" I
metabolic metabolic
waste products waste products

Which two processes of living organisms are represented by arrows X and Y respectively?

excretion and photosynthesis

A

B nutition and excretion
c photosynthesis and reproduction
D

respiration and egestion

The diagram shows energy flow in a food web.

2 4
/NS N
sunlight —» 4 s 3 —p 5

Which number represents an organism that eats both plants and animals?

A 2 B 3 c 4 D 5

6093/01/Prelim/4Exp/2024
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29 The graphs show the changes in the popuiationé of predator and prey over a period of time.
Which point on the graph shows a decrease in predator population?

number of | . s / g %
. . . ! * ‘-
individuals \ s NS

time

30 21.2% of the bases in a molecule of DNA are cytosine.
Which percentage would be adenine?

c 42.4% D 57.6%

A 212% B

31 One gene provides the code for the production of which type of molecule?

amino acid

A
B DNA
c

nucleotide

6093/01/Prelim/4Exp/2024
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32 The diagram shows cells at different stages in the life cycle of an organism.

At which stage does meiosis ocour?

gametes

@ zZygote

@ adult

é @ gametes

33 The diagram shows a form of reproduction in a yeast cell.

parent yeast cell

% — O o

yeast cell daughter cell

The yeast cell creates a bud on one side of the ceil which will eventually separate to form a new
daughter cell.

Which statement is correct?

o O w

The fusion of gametes is required for this type of reproduction.
This is an example of sexual reproduction.

Two parents are required for this type of repraduction.

6093/01/Prelim/4Exp/2024
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34 New plants may be grown from groups of cells that are taken from different parts of a plant.
The diagram shows part of a plant.
From which structure will cell samples grow into new plants that are genetically identical to the
original plant?

A

35 Which statement correctly describes self-pollination in a plant?

A it bears bisexual flowers with anthers and stigma maturing at different times.
C It needs no agent to transfer pollen, but pollination is unlikely.
D It needs two plants of the same species but there is little variation in the offspring.

36 Where does the placenta allow the exchange of materials to take place between the mother and
fetus?

oviduct wall

@ >

umbilical cord

vagina wall

6093/01/Prelim/4Exp/2024
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37 The diagram shows a family tree. Some individuals have inherited a recessive genetic condition.

38

39

grandparents [——F—70 O—0

prerts B O O @@ O
chifdren n“—l

Which statement about the grandparents is correct?

Eaich carries only one recessive alislé for this condition:
Each carries two recessive alleles for this condition.

Only the grandfathers are heterozygous.

O 0 P

Only the grandmothers are heterozygous.

A man has three sons.
What is the chance of his next child being a daughter?

A 0% B  25% C  50%

Which is a result of natural selection?

dogs that are friendly to humans

grapes that contain no seeds

o0 W P

onion crops that have a pleasant taste

6093/01/Prelim/4Exp/2024
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key

(O normal female
@ affected female
(] normal male
B affected male

D 100%
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40 The graph shows the distribution of a characteristic in a population.

frequency

]

characteristic
What characteristic is shown by the curve?

ABO blood groups in humans

seed colour in peas

A
8
c
D

seed shape in peas

6093/01/Prelim/4Exp/2024
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Answer all questions.

1  Fig. 1.1 shows a drawing of an epithelial cell from the lining of the small intestine.

lumen of the intestine

not to scale

Fig- 1.1

(@) Identify structure A in Fig. 1.1 and describe its function in the intesfinal epithelial cell.

6093/02/Prelims/4Exp/2024
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(b) The cholera bacterium can survive in the smail and large intestine. The bacterium releases a
toxin that interacts with the cell membrane. The toxin stimulates the secretion of ion X out of
the intestinal cell. Fig. 1.2 shows the effect of the toxin on the epithelial cells.

lumen of the intestine

bacterium
@@ © a4 (:: f : :

oo A A

key:

¢ toxin

A jonX
—~—p direction of movement

not to scale

Fig. 1.2

(i) Secretion of ion X into the Iumen of the small intestine can cause diarrhoea.,

Using your understanding of the movement of substances, explain how secretion of
ion X causes diarrhoea.

6093/02/Prelims/4Exp/2024
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(¢} Cholera is an infectious disease spread through contaminated water and food. Cholera

vaccines can be taken orally to reduce the risk of contracting cholera.

{) Describe how the vaccine reduces the risk of contracting cholera.

.............................................................................................................. 2]
(i)  Suggest two other ways to prevent the spread of cholera.

. TS UPTOUPPINOPPPPPP PR

y T U PO P PSPPSR PP

.............................................................................................................. [2]

6093/02/Prelims/4Exp/2024
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A man visits an eye doctor for a check-up. Fig. 2.1a shows a section of the eye on a poster in the
clinic.

layer D
choroid layer
contains melanin
in its cells

blood vessels
in choroid layer

Fig. 2.1a Fig. 2.1b

(a) During the eye check-up, the doctor shines a bright light into the eye and takes a picture.
Fig. 2.1b shows layer D and the choroid layer behind it.

(i} Iidentify structures D and E.

(i) Layer D does not contain blood vessels.

Expiain how the blood vessels in the choroid layer are important for layer D.

..................................................................................................................

6093/02/Prelims/4Exp/2024
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(b) In another eye test, the change in the shape of the lens while the patient looks at a chart
10 m away and reads from a book was recorded. The results are shown in Fig. 2.2.

more corwext
shape !
of lens !
Gi
{
less convexl '
time
Fig. 2.2

(i} Write the letter F on Fig. 2.2 to show a time when the patient was looking at the chart
{1

that was 10 m away.
Describe how the change in shape of the lens during the time G was brought about.

(it}

Receptors receive stimuli and convert them into electrical impulses. Fig. 2.3 shows the

(c)
pathway taken by electrical impulses in a reflex action.

central
» nervous -
system

Y

Y

receptor

Fig. 2.3

Complete Fig. 2.3 by writing the names of the appropriate component in the empty boxes.
(2]

[Total: 10]

6093/02/Prelims/4 Exp/2024
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3 Huntington’s disease (HD) is an inherited disorder. It is caused by a mutation in the gene for a
protein called huntingtin. This protein damages nerve cells in the brain. HD is caused by a dominant
allele.

(a} Define the term dominant allele.

(b) (i) A man heterozygous for HD and a healthy woman have a child.

Complete the genetic diagram for this cross using the symbol H for the dominant allele
and h for the recessive allele.

father X mother

genotypes of parents

o . . . .

genotypes of offspring ..., . i e
[3]
(ii) Calculate the percentage chance of the child inheriting Huntington's disease.
Percentage chance of the child inheriting Huntington's disease ..........cccoeveun...... 1

6093/02/Prelims/4Exp/2024
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(c) Fig. 3.1is a pedigree diagram showing the inheritance of Huntington’s disease in one family.

1 2
]
O Key:
3 4 5 6 O female without Huntington’s disease
I i @ fomale with Huntington's disease
Q D male without Huntington’s disease
7 3 3 ] mele with Huntington's disease

Fig. 3.1

() State the possible genotypes for person 3 in Fig. 3.1.

(i) State the evidence from Fig. 3.1 that suggests that the allele for Huntington's disease
is dominant.

(d) A drug can reduce the damage to nerve cells in the brains of people with HD. The drug binds
to messenger RNA produced by the mutated gene for huntingtin protein.

Suggest and explain the ways that the drug reduces damage to nerve cells in people with HD.

[Total: 10]

6093/02/Prelims/4Exp/2024
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4 Marimo moss balls are made up of green algae. They are found in lakes and are known to rise and
fall during different times of the day. Fig. 4.1 shows some moss balls in a beaker of water.

[ Marimo moss
ball

Fig. 4.1

{(a} Scientists predict that the moss balls rise because they are covered in tiny bubbles of oxygen.

The scientists test their prediction by using a chemical that stops a biological process in the
algae. When the chemical is added to some moss balls, they found that these moss balls did
not rise.

(i) State the biological process affected by the chemical.

(ii} Explain why the moss balls did not rise.

6093/02/Prelims/4Exp/2024
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the dark.
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The scientists then investigate how exposure to light affects a moss ball which had been in

« In Experiment 1, a moss ball is exposed to 12 h of light then 12 h of darkness.

« In Experiment 2, the moss ball is exposed to continuous light for 24 h.

Fig. 4.2 shows the results of the experiment.

Experiment 1

Experiment 2

60 60-
50 Fﬂﬂ 504 pocoocamEEcanmaCocss
40- -
height of moss ball height of moss ball
{arbitrary units) (arbitrary units)
20+ 26
10- 4 b 10 !i
0 T . 0 T ;
0 12 24 0 12 24
time / h fime / h
Fig. 4.2
(I} Describe the effect of light on the position of the moss ball in Experiment 1.
.............................................................................................................. [2]
{(ii) Suggest an explanation for the differences between the two graphs.
.............................................................................................................. [2]

6093/02/Prelims/4Exp/2024
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(¢c) Temperature is one environmental factor that affects plants.

Explain how increasing the temperature from 15 °C to 40 °C can affect plants.

(Total: 10]

6093/02/Prelims/4Exp/2024
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§ Fig. 5.1 shows a food web on a coral reef.

algae — damselfish — lionfish —> reef shark

coral polyp — pamotfish
Fig. 5.1

(a) Use Fig. 5.1 to explain why the removal of corals decreases the biodiversity of this coral reef.

(b) Suggest two advantages of using a pyramid of energy rather than a pyramid of biomass to
represent a food chain.

PR PSS PR
OO PP
...................................................................................................................... 2]
(c) Itis estimated that eight million tonnes of plastic trash enter the oceans every year.
(i} Describe the effects of plastic poilution on organisms in oceans.
.............................................................................................................. [3]

6093/02/Prelims/4Expf2024
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(ii} The combustion of plastics releases carbon dioxide gas into the atmosphere.

Describe the consequences of releasing this carbon dioxide gas into the atmosphere.

[Total: 10]

6093/02/Prelims/4Exp/2024
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6 (a) Pregnant human females have a placenta.

() The placenta is connected to the amniotic sac.

State two functions of the amnictic fluid that is found in the amniotic sac.

. U UP ORIy PPP PP
D et ee ettt eteresesissraeeeeeetereeeieereseseeairestesieseseeeesriieseestinrienienninianne
.............................................................................................................. 2]
(i) Name a hormone that is produced by the placenta.
.............................................................................................................. 1]
(b) The placenta is often described as “a lung and a kidney”.
Explain how the placenta functions like each of these organs.
7 S R
TS L= R LIaL
...................................................................................................................... [4]

6093/02/Prelims/4Exp/2024
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(c) The placenta can be a barrier to toxins and pathogens. A study was done on donated
placentas with patt of the umbilical cord attached. The maximum size of particles that can
pass through the placenta and enter the umbilical cord was investigated.

Beads with a diameter of 0.5 pm were inserted into blood vessels in the placenta. After
3 hours, the percentage of beads found in the blood in the placenta and in the umbilical cord
were recorded. The tests were repeated using beads with different diameters. Their results
are shown in Fig. 6.1.

100 [ 1 _: ] 11%1?_

0 S

A A A |

80

Ei
I I

!
[

T

60
percentage of
beads found in -
the blood after - — 1 ] T

3 hours i - - 1
40 ;

I

Pl
MRS

F S I I A

20

O I A
[

TS

0.8 pm 24um 5.0um 8.0um
bead size
Key:
umbilical cord
A placenta

Fig. 6.1

(i) One million beads with a diameter of 2.4 pm were injected into the placenta.

Caleulate the number of these beads in the umbilical cord after 3 hours.

eerereresneen. beads [2]

6093/02/Prelims/4Expf2024
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(i) Table 6.1 shows a range of substances and their diameters.

Table 6.1
toxins and pathogens diameter / um
nicotine 2.0 x 107
drug X 3.0x10%
Rubella virus 50x10%
Vibrio cholera 8.0x10"
Trypanosoma brucei 1.8x10

State all the toxins and pathogens listed in Table 6.1 that could pass through the
placenta and enter the umbilical cord.

Total: 10]

6093/02/Prelims/4Exp/2024
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Gardeners often turn dead plant material from their gardens into compost and add it to the soil
where they are growing plants. Compost can be made in a composting bin. In the bin aerobic
bacteria turn dead plant materiai into compost. Some people use a different way of making compost,
called bokashi. In this process the compost is made anaerobically.

Fig. 7.1 shows a normal composting bin and a bokashi bin.

normal composting bin okashi bin
Fig. 7.1

(a) Explain the difference in the design of the two compasting bins.

(b) Scientists investigated the two methods of making compost with the following steps:
* Take a pile of dead plant material and divide it into two smaller samples of equal mass.
* Place one sample into the normal composter and the other into the bokashi composter.
* Measure the temperature in each composter every 10 days.
+ After 40 days, measure the mass of the compost.

Table 7.1 shows the results of the experiment.

Table 7.1
time / days temperature of the compost/ °C
normal compost bokashi compost
0 26 ”
10 70 -
20 53 p”
30 42 P
40 28 P

6093/02/Prelims/4Exp/2024
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(i) Plot the results on the grid provided.

14}
(i) Explain the temperature changes in the normal compost bin.

(iii) Explain the difference in the temperature changes between the normal compost and
the bokashi compost.

[Total: 10]

6093/02/Prelims/4Exp/2024



19

BP-237

Candidate Name:

Class:

Index No:

8

Answer one question from this section.

Section B

three distribution patterns of armour plates on the skin of these fish.

ne armour plates

fow number of armour plates

armour plates

many armour plates
Fig. 8.1

The Three Spined Stickleback is a species of fish that fives in Lake Washington. Fig. 8.1 shows

medium number of armour plates

Table 8.1 shows how the distribution patterns of armour plates on the skin of Three Spined

Stickleback have changed over time.

Table 8.1
percentage of fish with each disfribution
year fow number of medium number of Many armour blates
armour plates armour plates y P
1957 91 9 0
1968 69 25 6
1875 25 35 40
2005 16 35 49

(a)

Explain why the distribution patterns of armour plates is considered a form of discontinuous

variation.

6093/02/Prelims/4Exp/2024
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(b) Use data from Table 8.1 to describe how the distribution patterns of armour plates have
changed over time.

..........................................................................................................................

{c) Armour plates on the skin of a Three Spined Stickieback protect it from predators.

Describe how the process of natural selection may have caused these changes in the
distribution of plates over time.

[Total: 10]

6083/02/Prelims{4Exp/2024
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9 Pathogens cause diseases.

(a) Fig. 9.1 shows some cells that are part of the human immune system. These cells are
responding to one type of pathogen.

Fig. 9.1

Explain how the immune system responds to an invasion of pathogens. Use the letters in
Fig. 9.1 in your answer,

6083/02/Prelims/4Exp/2024
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(b} A vaccine was introduced in 1942 for a particular disease. Fig. 9.2 shows the effect of
introducing the vaccine on the number of cases of the disease in one country.

250 I T H [ : :
T EEaa EafeEan
—vaccin
“introduced
i 1
200 :
o B
N 7
150 ! 1
number of cases p val AR} .
of disease f \
per million people _ — — ‘
J 7 [
100 - : v ' :
: ] : -
7
*‘ 1
50+
£
| !
I 3] ma
0 : I L ! i elg
1920 1930 1940 1950 1860 1970 1980
year
Fig. 9.2

In 1946, the government of the country concluded that the vaccine was successful.

Discuss the evidence, shown in Fig. 9.2, for and against this conclusion.

..........................................................................................................................
..........................................................................................................................

[Total: 10]

6093/02/Prelims/4Exp/2024
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