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1 The diagram shows part of a food web for a desert community.

/ hawk \

monitor lizard «—— fennec fox

scarab beetle desert rat

T

acacia plant

(@) (i) How many organisms in this food web are secondary consumers?
(1)
]

O n w >
w

0
0
0

(ii) Draw the longest food chain in this food web.
(1)

(iii) Explain why most of the energy in the producers is not transferred to
the hawk.
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(b) The photograph shows a fennec fox.

(Source: anolis01.123rf.com/PAL)

Fennec foxes live in the Sahara Desert, which is very hot. They have very large ears
and a thin body.

Explain how the body shape of the fennec fox has evolved by natural selection.

(Total for Question 1 = 9 marks)
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2 (a) The diagram shows the structure of a human eye.

(

(

0

i) Which of these is the structure labelled X?

N

0
0
0

ii) When looking at a close object, which row of the table shows the state of the

O n w >

conjunctiva
cornea
lens

retina

ciliary muscles and suspensory ligaments?

O o oo

O n w >

Ciliary muscles

Suspensory ligaments

contracted loose
contracted tight
relaxed loose
relaxed tight

i

(1)

(1)
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§§§§§§§ (iii) Explain how structure Y controls the light entering the eye when someone

KRR .

§§§§§§ walks into a dark room.
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(b) Multiple sclerosis is a condition that can slow down the speed at which electrical
impulses travel along neurones.
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The time taken for the blink reflex to occur can be used to help diagnose if
someone has multiple sclerosis. S5
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The blink reflex causes the eyelid to close. Bt
Air is blown on to the eye and the time taken for the eyelid to close is recorded. S
The diagram shows the reflex pathway. e
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The speed the impulse moves along the reflex arc consisting of all three neurones
in a person without multiple sclerosis is 77 metres per second.

The time taken for the blink reflex to occur in a person with multiple sclerosis
is 0.0050s.

The total length of the neurones in the reflex arc for the person with
multiple sclerosis is 25cm.

(i) Calculate the difference between the speed of impulse for the person
with multiple sclerosis and for the person without multiple sclerosis,
in metres per second.
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QRREARKL . .

§§§§§§§ (i) The speed of an impulse along the axon of the motor neurone for someone
KRR . . . .

SRS without multiple sclerosis is 120 metres per second.
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Suggest why the speed of the impulse calculated along all three neurones is
less than the speed of the impulse along only the motor neurone.
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3 The diagram shows a yeast cell.

%%
%

K
oot
QKL

S RKIRRERES
aiolelotetotess

5
s
SRKIHRILARILLRKE:

O
SR
et 308
EA
o
KK

%
55

cytoplasm

o

RE
s
oS

(o
o2
N
kY
S

vacuole ribosome

mitochondrion

cell membrane

¢
S
¢
5
S
%5
9%

LS
TN RIL
5
25

0
s isesees

X
KA
KL
ofotelels
%
o5

SRR

cell wall

RIS
RRRRRIS

otogese!

nucleus

SISEILIIKLLEK,
ARSI,
LRRIRRRIRRLRLLRLRLLKRK

LIRS
5

XA
R

<

QIR

25
5
'S

K

(Source: Pearson Education Ltd)

<
R

s

0592
S5

%
&

%
RS

'

5

QR
R
ke
a9
S

~

?gyy
%
S

<
%93
%%
I
o W o
2ol
oot

4

LXX
RLKK

oy

O

(@) (i) In which of the labelled structures in the yeast cell does
aerobic respiration occur?
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(iii) Which of these structures found in the yeast cell would also be present in a
prokaryotic cell?
(1)
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(b) Yeast cells are often used when making bread.

A student uses this method to investigate the effect of temperature on the height
that bread dough rises.

« place dough containing flour, sugar, water and yeast into a measuring cylinder
« measure the height of the dough

+ place the measuring cylinder in a 25°C water bath

« measure the height of the dough after two hours

« repeat the experiment at temperatures of 35°C and 65°C

The diagram shows the student’s apparatus.

measuring \ .
cylinder ™|
| thermometer
dough — | | water bath

The table shows the student’s results.

Temperature
in °C

Percentage (%) increase in

Height of dough in mm height of dough

at start after two hours
25 25 35 40
35 25 45

65 25 27 8

(i) Calculate the percentage increase in the height of the dough after two hours
at a temperature of 35°C.

percentage iNCrease = ...
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§§§§§§§ (ii) Explain why yeast causes the bread dough to increase in height.
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i) Explain why the dough rises to a different height at 25 °C compared with the
height at 35°C.
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(iv) Explain why the dough rises to a different height at 35°C compared with the
height at 65°C.
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4 The diagram shows the human alimentary canal.

(@) (i) Explain how food passes down the oesophagus.

(2)

(ii) Which labelled structure produces bile?
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i) Describe the role of bile in digestion.
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(b) Lipase inhibitors are chemicals that bind to lipase enzymes.
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To test the effect of a lipase inhibitor, equal masses of full fat milk are placed into
two test tubes.

Lipase inhibitor is added to one test tube.

Lipase is added to both test tubes and the pH of each solution is measured every
five minutes.

The results are shown in the table.

. H of solution
Time P
in minutes . . s e A AT S5
without lipase inhibitor  with lipase inhibitor o
S
0 8.0 8.0 G5
3558
LKA
5 7.6 7.8 §§§:§:§:
S
10 7.2 7.8
15 6.3 7.7
20 5.8 7.5
(i) Calculate the mean rate of pH change per minute of the solution without CEX
. . . . K
lipase inhibitor. g
(2) oy
ot L0
>
K SRLH
mean rate of pH change = .. . per minute
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§§§§§§§ (i) Explain the difference in the changes of pH of the solutions in the two test

KRR . . .

§:§2§§t§:§ tubes during the 20-minute period.
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(i

if) Doctors use this method to investigate the use of lipase inhibitor as a
treatment for obesity.

« give three volunteers a tablet containing the lipase inhibitor
« give another three volunteers a tablet with no lipase inhibitor
« give all the volunteers 100 cm? of olive oil to drink

« measure the lipid concentrations in the blood of the volunteers after
three hours

Some of the volunteers reported abdominal pains three hours after drinking
the olive oil.

The table shows the doctors’ results.

Blood lipid concentration
Tablet in mg per dm3 Abdominal
contents pains
at start after 3 hours
inhibitor 35 38 yes
inhibitor 37 42 no
inhibitor 37 43 yes
no inhibitor 35 62 no
no inhibitor 37 64 no
no inhibitor 35 45 yes

J
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Discuss the use of the lipase inhibitor as a treatment for obesity.
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Mycoprotein is protein produced by fungi that can be made into meat substitutes.
Large amounts of fungus are grown in fermenters to produce the mycoprotein.
The diagram shows a typical mycoprotein fermenter.
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(i) Explain why the fermenter is cleaned using steam before the fungus and
nutrients are added.
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(b) A scientist investigates the production of mycoprotein by a genetically modified
(GM) fungus and a non-genetically modified fungus (non-GM).

The scientist claims that the GM fungus will be better for large-scale production
of mycoprotein.

The scientist measures the mass of mycoprotein produced by the fungi in
fermenters for 30 days.

The table shows the scientist’s results.

Time Mass of mycoprotein produced in kg

in days GM fungus Non-GM fungus
5 130 125
10 220 190
15 330 270
20 420 360
30 430 460
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(i) Plot a line graph to show how the mass of mycoprotein changes over the
30 days for each type of fungus.
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(ii) The scientist claims that the GM fungus will be better for large-scale
production of mycoprotein than the non-GM fungus.
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(iii) The table shows the nutritional composition of mycoprotein and the
nutritional composition of lamb.

Mass of nutritional component in 100 grams of food

Nutritional in grams
component

mycoprotein lamb
protein 10.5 20.2
cholesterol 0.0 0.1

fat

3.0 25.5

fibre

6.0 0.7

iron

0.00039 0.0025

calcium

0.048 0.010
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Discuss whether eating mycoprotein is more healthy than eating lamb for a
growing human.

ISR

$60
K
883
SRKKRRIIARKLIRRNRS,

5
2R
deSodels

a0
$00%%
930 %
1%
o o%
<
oot
—_—
U1
~

O

=
.
e

SRR

)
e

$%0% %%
IR

o
5K
S
IyC
b
%
RREHERILRRRALRLRILRLRALRLRIK

o~
%

SoSotetoet

BRI

OQEGEREIHN,

RIS

N
2%t
2%

o
X
200

CRRIINBEE,
pleletetete!

RREKS
Sosesaseseses
R ERRREERREERRILRKELR

LGNNI

S5
S

RIS II IR IIIR

35
RS
>

RIS

R0

<]

<
<

<
%
oo

4

2%
o

(o=

<
R

<
o

>
W

A
¢

5

00>
S
XN
oL,
9509
KRS

o
A«?q

00
388

R

etele!
X

%S

S

b
2K
RS

<

~
5
5
55
S %0

(Total for Question 5 = 16 marks)

O
55

O
(RRLLS
Joseseesetes
RELLRLS
SKALRS
SRS
CRRRRLRRRZERS

i
o

<
LK
%
QR
2%
0’

K>

0
KKK,
000
PSRRI RKIERS
2555

G
ologelesess
REA
(XA K)
SR
QRKK

k-

0
b9t
CF

A

9%
S

A
%
LRRLHS

a
o

00
55

1900000005026 %6%6 %%

Desese!
oS
poate!

I
IS,
LI,

RIS TN N
QORIREE,

<
5

%

CRLHLLRLRRLS

%
SIERELRRES

0
<
e

\. J
23

acom R 0 A A Turm over »
P 6 9 6 0 9 A0 2 3 4 0

<
%
&
%
%5
ot




BLANK PAGE

J

24

P 6 9 6 0 9 A0 2 4 4 O

ELEm

A
SRR
ototelotetetetetotel
S Selotatetototes

ot letotetetetetotes

000

KK

L

0

%!

%
1000000 00 00,00,

<
5%t
255
K&
b00eS

5
RRRIIRK LSRR K

[0.9.0.0
SEES
.

!
%9

o
(]
=
505

OAAAAA
IS0t %e%e 0%
KTRIMEAR S

JLYA
ol A8
ORI

o

2
“a

bo%es ~ 2%
LEZK
SRS
KRRGS
RN
SEIES,
SRS,
do%esetels
Dosesetese!
ZRRRKS
SKLRL
SRS,
SRS,
XX
SEIES,
SRS,

<X
590000
s
S
RRKA
e
s
0% 9%
LK

b9
J906araet
Boger-Jo%¢
oSt erates
SIS
P05 o 199%

<X
o%

SRR
sty

K

050,55 0%

K
avad

Seravaltedy
QX g
e

1%

S
SRS
Fogo% ~ 0%
Destaited

ZRRRS
peoseseseles

K5,
SRILS



sz D
SRS

ISR

SRXXRKS

s ssseres

S8 ; .

~ | 6 Thediagram shows the human female reproductive system.
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(b) The diagram shows the changes in thickness of the uterus lining and levels of two
hormones produced by the ovary during a menstrual cycle.

Relative
hormone

concentration T p

Thickness of
uterus lining

0 days 14 days
Time
(i) Hormones X and Y are produced by the ovaries.

Name X and .
(2)

(i) Explain the function of hormone X during the menstrual cycle.
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:i:i:gizi: (c) The diagram shows a human fetus developing in the uterus.
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Explain how the structure of the placenta enables the efficient exchange of
substances between the fetus and the mother.
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7 Hypertrophic myopathy is a heart condition that can affect some cats. It is caused by
a dominant allele.
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Hypertrophic myopathy causes the left ventricle wall of the heart to be less elastic.

(@) (i) Explain why cats with hypertrophic myopathy are unable to run quickly.
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(ii) State what is meant by a dominant allele.

(i) The diagram shows a family pedigree for cats with and without
hypertrophic myopathy.

male with hypertrophic myopathy

male without hypertrophic myopathy

female with hypertrophic myopathy

female without hypertrophic myopathy
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§§§§§§§§§§ Draw a genetic diagram to show the possible genotypes and phenotypes of
KRR . . o e

§§§§§§§ the offspring produced by individuals 6 and 7.
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i Use H as the allele for hypertrophic myopathy and h as the allele for normal

heart development.
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(iv) Calculate the probability that the next offspring produced by individuals
6 and 7 is male and has hypertrophic myopathy.
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(b) Cat breeders often try to remove harmful alleles from populations by
selective breeding.
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8 A student investigates the effect of light intensity on photosynthesis in leaf discs.
This is the student’s method.
« cut equal sized discs from a leaf
- remove the plunger from a 20 cm? syringe and place a disc into the syringe

« replace the plunger in the syringe and fill the syringe with 2%
sodium hydrogen carbonate solution, which provides carbon dioxide

« place thumb over the end of the syringe and pull the plunger back until the
disc sinks

« position the syringe vertically
« place a lamp five centimetres from the syringe
« record the time taken for the leaf disc to rise to the top of the syringe

+ repeat the experiment with the lamp at increasing distances from the syringe

The leaf discs rise in the solution due to the production of gas during photosynthesis.

The diagram shows some of the apparatus used.

AL

sodium hydrogen carbonate solution

<«— light

(a) Give the balanced chemical symbol equation for photosynthesis.
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S8 (ii) Give the dependent variable in the investigation.
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(c) The graph shows the results of the investigation.
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Explain the effect of increasing the distance of the lamp on the time taken for the
leaf disc to rise to the top of the syringe.
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(d) Describe how the student could test the leaf discs for the presence of starch.

(Total for Question 8 = 11 marks)
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9 Large quantities of food are wasted every year. Waste food needs to be disposed of
using methods that do not harm the environment.
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The table shows the mass of each gas released into the air from three different
methods of waste disposal.

Mass of each gas released into the air from 1000 kg of waste food
Method of waste in kg
disposal

KX
carbon dioxide carbon monoxide methane sulfur dioxide %

anaerobic digester 37 0.012 3.05 0.23 SEES

burying in landfill 220 0.680 14.70 0.14 S
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(@) Calculate how much carbon dioxide would be released from 125 kg of waste food
when using an anaerobic digester.

0
LK
oSedede!
SRKK
o
55

Give your answer to two significant figures.

(2)

%
et
S
CXER

S
RS
SIS
Do0svin 9%

g

900y

8
>

mass of carbon dioxide released = ... kg

D letodotes
. S S5

34
R0 O A o
P 6 9 6 0 9 A0 3 4 4 O




S5

KRR
%

0006
goesesels

CREHES

IR
o%

%

55
St ottt etetetetetete!
SGRIRIIREES,

<

%
SORKIRILARKIRRNK,

<

< IRIICIRLIGICRKL

0%

<5,

%
<

oo
<
?gﬂhﬂ&ﬂﬁﬂ&#’»
09

%

o%

Y
> 0®
X

%

o203

‘f

<
3
S5

5

029
&

=
%

R ER I
CRRIAL LK

5
&
o

S

RGBS
TN RIL

I RRIIREERRIIS

R

0%

5

%
%

%

&

A
XA
R

%
%

XS

9
R GRCIR KRR

000 0%

%

X

QEAIIIQREAIIK
X

S
05
it

o2

%
R IR

0%
%

=

CRRKLS

CLLRLLS
boses

<

XX
KOO AR A AR A AARAR A A

RS
o
IR

<

<

%%
S
CRICICAIICICA I A

%
9
XL

IR
<

S
X
58

%

0 9.9
X
o

R

(b) Some scientists have claimed that anaerobic digesters are the most
environmentally friendly method of waste disposal.

Evaluate this claim using data from the table and your own knowledge.
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10 The diagram shows the human thorax.

(@) (i) Which of these are structures Q and R?
(1)

Q R
LI A bronchiole trachea
] B bronchus trachea
] trachea bronchiole
[J D trachea bronchus

(ii) Explain how structure S helps a person to exhale.
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( )
(b) The graph shows how the volume of air exhaled varies with time during
one breath.
This is shown for a person with a lung disease and a person with healthy lungs.
! person with healthy lungs
Volume . .
of air person with lung disease
exhaled
Time g
Explain why the person with lung disease is often breathless and unable
to exercise.
(3)
(Total for Question 10 = 7 marks)
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11 The photograph shows a small animal called a woodlouse.
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(Source: paulrommer. Shutterstock/PAL)
Woodlice often live under pieces of dead wood in dark, humid conditions.

Design an investigation to find out if light intensity affects the speed at which
woodlice move.

Include experimental details in your answer and write in full sentences.
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