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Which characteristic of living things is described as the removal of toxic materials and substances

in excess of requirements?
A excretion

B homeostasis
C nutrition
D

respiration

(2024 Oct/Nov - 0654/11 - Question 1 - Core)

WL A
ARSE )
1. Which characteristic of living organisms is described as the chemical reactions in cells that break
down nutrient molecules and release energy?
A excretion
B nutrition
C photosynthesis
D respiration
(2025 Oct/Nov - 0654/11 - Question 1 - Core)
2. Which term is used to describe the removal of toxic materials from living organisms?
A excretion
B nutrition
C respiration
D secretion

(2023 May/Jun - 0654/23 - Question 1 - Extended)



Which term describes the ability to detect and respond to changes in the environment?
A excretion
B growth
C movement
D sensitivity
(2024 Oct/Nov - 0654/21 - Question 1 - Extended)
Which characteristic of a living organism releases energy for growth?
A excretion
B reproduction
C respiration
D sensitivity
(2023 Oct/Nov - 0654/11 - Question 1 - Core; [@]##i: 2023 Oct/Nov - 0654/21 - Question 1 - Extended)
Which characteristic of living organisms involves a permanent increase in size?
A excretion
B growth
C respiration
D sensitivity
(2025 May/Jun - 0654/11 - Question 1 - Core)

Which characteristic of living organisms involves chemical reactions that break down nutrient
molecules to release energy?

A excretion
B nutrition
C reproduction
D respiration
(2022 Oct/Nov - 0654/11 - Question 1 - Core; [a]#i: 2022 Oct/Nov - 0654/12 - Question 1 - Cores 2022 Oct/Nov - 0654/13 - Question 1 - Core)
Which term describes the removal of waste products?
A excretion
B growth
C metabolism
D mitosis
(2025 May/Jun - 0654/21 - Question 2 - Extended)
Which statement about the characteristics of living organisms is correct?
A Excretion is the chemical reactions in cells that release energy.
B Nutrition is the taking in of materials for energy, growth and development.
C Respiration is the process that makes more of the same kind.

D Sensitivity is the removal of toxic materials and excess substances.

(2022 May/Jun - 0654/12 - Question 1 - Core; [ff#i: 2022 May/Jun - 0654/13 - Question 1 - Core. 2022 May/Jun - 0654/22 - Question 1
- Extended)



10.

1.

12.

Which statement about one of the characteristics of living organisms is correct?

A

B
Cc
D

Excretion is the removal of excess substances and toxic materials.
Movement is the ability to detect and respond to changes in the environment.
Nutrition is the maintenance of a constant internal environment.

Respiration is the manufacture of nutrients from raw materials.

(2022 May/Jun - 0654/11 - Question 1 - Core; [A]@i: 2022 May/Jun - 0654/21 - Question 1 - Extended)

Which statement about the characteristics of living organisms is correct?

A

B
Cc
D

Excretion is the removal of excess substances and toxic materials.
Movement is the ability to detect and respond to environmental changes.
Nutrition is the breaking down of molecules to release energy.

Respiration is the manufacture of carbohydrates from raw materials.
(2023 Oct/Nov - 0654/12 - Question 1 - Core)

A scientist studies a living organism. The organism has the ability to remove the waste products
of metabolism.

Which characteristic of living organisms does this show?

A

B
C
D

excretion
nutrition
respiration

reproduction

(2025 Feb/Mar - 0654/12 - Question 1 - Core)

Which row about characteristics of living things is correct?

name of process definition of process
A | excretion the ability to detect and respond to changes in the environment
B | nutrition the removal of excess substances and toxic materials
C | reproduction the taking in of materials for energy, growth and development
D | respiration the breakdown of substances to release energy

(2026 Feb/Mar - 0654/22 - Question 1 - Extended)
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13. Which rows match characteristics of living things with their descriptions?

characteristic description

1 excretion removal of waste products of metabolism
and substances in excess of requirements

2 growth processes that make more of
the same kind of organism

3 nutrition taking in of materials for energy,
growth and development

4 respiration chemical reactions in cells that
break down nutrient molecules
and release energy for metabolism

A 1,2and4 B 1,3and4 C 1and3only D 2and4only

(2025 Oct/Nov - 0654/23 - Question 1 - Extended)
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Which characteristic occurs in all living organisms?
A egestion

B excretion

C photosynthesis

D

plasmolysis

(2025 May/Jun - 0654/22 - Question 1 - Extended)
fif: T BORFTA YRR R A BRRIE . AR AR &= AR Y, JE R RE H B FR R A BRI, X
Loy s ZHEME T R o
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RS

1.

What is a characteristic of all living organisms?
A excretion

B digestion

C photosynthesis

D

sexual reproduction



(2024 May/Jun - 0654/11 - Question 1 - Core)

Which is not a characteristic of all living organisms?

A
B
Cc
D

excretion
growth
photosynthesis

sensitivity

(2023 May/Jun - 0654/12 - Question 1 - Core; [f]f#i: 2023 May/Jun - 0654/13 - Question 1 - Core. 2023 May/Jun - 0654/22 - Question 1

- Extended)

Which process do all living organisms carry out?

A

B
Cc
D

photosynthesis
ingestion
excretion

asexual reproduction

(2026 May/Jun - 0654/11 - Question 1 - Core)

What are two of the characteristics of all living organisms?

A

B
Cc
D

breathing and respiration
egestion and excretion
movement and sensitivity

nutrition and photosynthesis

(2024 Oct/Nov - 0654/12 - Question 1 - Core; [a]#i: 2024 Oct/Nov - 0654/13 - Question 1 - Core)

Which processes occur in both animals and plants?

excretion movement respiration
A v v v
B v v X
C v X v
D X v v

(2022 Feb/Mar - 0654/12 - Question 1 - Core)

What do both animals and plants need to meet their nutritional requirements?

A

B
Cc
D

carbon dioxide
ions
light

organic compounds

(2024 May/Jun - 0654/23 - Question 1 - Extended)
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Which processes are done by green plants?
1 detect stimuli and make appropriate responses
2 break down nutrient molecules to release energy for metabolism
3 take in carbon dioxide, water and ions for energy, growth and development

A 1,2and3 B 1and2only C 1and3only D 2and3only

(2024 May/Jun - 0654/21 - Question 1 - Extended)
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A person throws a ball which their dog runs after and brings back to them.
Which characteristics of living things is the dog showing by this action?

A growth and nutrition

B movement and nutrition

C movement and sensitivity
D

sensitivity and growth
(2023 Oct/Nov - 0654/13 - Question 1 - Core; [f]f#i: 2023 Oct/Nov - 0654/23 - Question 1 - Extended)
i I ERIF BRI, BAALE R AR AL, RIMIBE.
A 0 B BRSOV B B SR, R IR o
[/ G OF
ARSI
1.

Soya seeds contain a lot of protein and are often fed to farm animals.
Which characteristic of living things will benefit from the soya seeds?
A excretion

B growth

C movement

D sensitivity

(2024 Oct/Nov - 0654/23 - Question 1 - Extended)




Which two characteristics of living organisms are demonstrated by gravitropism?
A growth and nutrition

B growth and sensitivity

C respiration and nutrition
D

respiration and sensitivity

(2024 May/Jun - 0654/12 - Question 1 - Core; [a]#i: 2024 May/Jun - 0654/13 - Question 1 - Core)

The Venus fly trap is a plant that catches insects.

Which characteristic of living organisms is shown in the diagram?
A excretion
B growth
C reproduction
D sensitivity
(2025 May/Jun - 0654/12 - Question 1 - Core; [Ff#: 2025 May/Jun - 0654/13 - Question 1 - Core)
Which characteristics of living things are demonstrated by phototropism?
1 growth
nutrition

2

3 reproduction
4  sensitivity
d

A 1and?2 B 1and4 C 2and3 D 3and4

(2023 Oct/Nov - 0654/22 - Question 1 - Extended)

Which characteristic of living things is shown when a green plant absorbs light energy and
produces glucose?

A excretion
B growth

C nutrition

D respiration

(2024 Feb/Mar - 0654/22 - Question 1 - Extended)



The diagram shows a lizard that catches an insect by extending its tongue.

Which characteristics of living organisms are shown?

A

B
C
D

growth and excretion
growth and sensitivity
movement and excretion

movement and sensitivity

(2026 Feb/Mar - 0654/12 - Question 1 - Core)

Which processes are examples of excretion?

release of
oxygen from
photosynthesis

release of
energy from food

O 0O W >

X X key

X v v =yes
v X X =no
v v

(2024 May/Jun - 0654/22 - Question 1 - Extended)

The diagram shows how an aquatic carnivorous bladderwort plant reacts to tiny aquatic
organisms that swim by.

animal is digested

aquatic carnivorous by juices produced
bladderwort plant contains air animal swims in by the plant

@& g%f@@

Which characteristics of living organisms are shown by this plant?

A

B
Cc
D

excretion and growth
growth and sensitivity
nutrition and excretion

nutrition and sensitivity

(2023 Feb/Mar - 0654/12 - Question 1 - Core; [A]f5i: 2023 Feb/Mar - 0654/22 - Question 1 - Extended)
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When light shines from one direction only, a plant shoot bends towards the light.

light

Which row gives the characteristics of living organisms shown by the plant shoot?

growth movement sensitivity
A no yes yes
B yes yes no
C yes no yes
D yes yes yes

(2025 Oct/Nov - 0654/21 - Question 1 - Extended)
A plant is placed in front of a light source. After 24 hours, all of the plant’s leaves face the light.
Which characteristics are displayed by this plant?
1 apermanentincrease in size and dry mass
2 an action by part of an organism that causes a change of position

3 the ability to detect stimuli in the internal or external environment

A 1and2 B 1only C 2and3 D 3only

(2026 May/Jun - 0654/22 - Question 1 - Extended)

The diagram shows a germinating seed below the soil surface.

soil surface

Which characteristic of living organisms ensures that the shoot grows upwards and the root
grows downwards?

A excretion

B nutrition

C reproduction
D

sensitivity

(2024 Feb/Mar - 0654/12 - Question 1 - Core)
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During a sunny day, stomata are open to allow gas exchange. Oxygen moves out of the plant
through the stomata.

Which characteristic of living things is described?

A

B
Cc
D

excretion
movement
reproduction

respiration

(2022 May/Jun - 0654/23 - Question 1 - Extended)
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Which substances are absorbed by root hair cells?
A mineral ions and starch
B mineral ions and water
C starch and sugars
D

water and sugars

(2026 May/Jun - 0654/13 - Question 4 - Core)

fE: ARB A LI P RBORFITEA L B -

TERYFIRE AR T AR B AL 338 s SR 5 o
ik B
RS
1.

Which type of specialised cell is shown?

ciliated cell
palisade mesophyll cell

root hair cell

o o0 W >

sperm cell

(2025 Oct/Nov - 0654/23 - Question 2 - Extended)



Which diagram shows a cell adapted to transport oxygen around the body?

B C D

(2025 Feb/Mar - 0654/12 - Question 2 - Core)

Which row shows a specialised cell type matched with its function?

cell type function
A ciliated movement of mucus
B egg transport of oxygen
C red blood phagocytosis
D root hair photosynthesis

(2025 May/Jun - 0654/22 - Question 2 - Extended)

The diagram shows part of the breathing system in humans.

Which cell type makes up part of structure X?

A

B
(]
D

ciliated
gamete
palisade mesophyll

phloem

(2025 Oct/Nov - 0654/11 - Question 2 - Core)



The diagram shows some cells in the gas exchange system.

(2024 Oct/Nov - 0654/21 - Question 2 - Extended)

Which statement about the named cells is correct?

A Palisade mesophyll cells have many chloroplasts.
B Red blood cells have a haploid nucleus.

C Root hair cells have many chloroplasts.
D

Sperm cells have a diploid nucleus.

(2024 Oct/Nov - 0654/22 - Question 2 - Extended)

The diagram shows two cells.

cell 1 cell 2

Which row matches the name of each type of cell with its function?

cell 1 cell 2
name function name function
A | red blood transport root hair absorption
B | red blood reproduction ciliated photosynthesis
C |egg transport root hair photosynthesis
D | egg reproduction ciliated absorption

(2026 May/Jun - 0654/23 - Question 1 - Extended)
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The diagram shows a root hair cell and some of the adjacent cells.

L

Which statement about the root hair cell compared to the other cells in the diagram is correct?

A It has less cytoplasm.

B It has a smaller vacuole.

C It has alarger surface area.
D

It has no nucleus.
(2025 Oct/Nov - 0654/12 - Question 6 - Core; [flfi: 2025 Oct/Nov - 0654/13 - Question 6 - Core)
i E I, REAREAHKURBRE.
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8. The diagram shows a section through a root hair cell.
| —)

Which statement describes how the structure of the root hair cell relates to its main function?
A The nucleus is not at the centre of the cell.

B The shape helps to support the plant.

C The surface area is large.
D

The volume of the vacuole is small.

(2025 Oct/Nov - 0654/21 - Question 2 - Extended)
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The diagrams show four different cells found in living organisms.

1 2 3 4

Q ‘

Which cell types have a large surface area for diffusion?

A 1and2 B 1and4 C 2and3 D 3and4

(2023 May/Jun - 0654/23 - Question 2 - Extended)

AE 2: AMKBEHEAERGSERRST (F5k kK vov)
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__ image size
~ actual size °
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What is the formula for magnification?
A ?ctual S|.ze
image size
B lactual S|.ze < 100
image size
c image size
actual size
p [mage s.lze mm
actual size

(2022 Oct/Nov - 0654/11 - Question 2 - Core)
) ON O
__ image size
" actual size °
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1.

The diagram shows a beetle.

The length of the diagram is 75 mm.
The actual length of the beetle is 5mm.
What is the magnification?

A x5 B x15 C x80 D x375
(2023 Oct/Nov - 0654/12 - Question 2 - Core)

The length of an insect in a photograph is measured as 17 mm.
The actual length of the insect is 12mm.
What is the magnification of the insect in the photograph?

A x0.7 B x0.8 C x14 D x15
(2025 Oct/Nov - 0654/22 - Question 1 - Extended)
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The photograph shows a caterpillar.
The length of line PQ is 90 mm.

The actual length of the caterpillar is 30 mm.

What is the magnification of the photograph?

A x0.33 B x3.0 C x27 D x2700
(2025 May/Jun - 0654/11 - Question 2 - Core)
(Z. ENERRRERRT
BORAfEE M R 5 fbe, B9 M = HERL,
HI56 R Spi R = BIRRT
IERTRRTL AR L ORI A B

B ERRAT: sEbRRA S MR
BUE M BLEGRAT FIR 5%, HARSEBRRAT I, 5848 — R #fil.

Bl 2 A plant cell is viewed using a microscope.

The cell image is measured at 4 mm. The magnification is x100.
What is the actual size of the cell?

A 0.004 mm B 0.04mm C 25mm D 25mm

(2026 May/Jun - 0654/12 - Question 1 - Core)

. _ R g
ﬁ'_ﬂﬂ M= igﬁﬁ# xa
SEBR R = BB
= 0.04 mmo,

Wik B

23



PSS

4. The diagram shows a cell with a magnification of x1000.
The width of the image is 45 mm.
a width -
What is the actual width of the cell?
A 45mm B 4.5mm C 045mm D 0.045mm
(2023 May/Jun - 0654/11 - Question 2 - Core)
5. The diagram shows a palisade cell from a leaf magnified x250.
OFQ./)Q
e o e e
X
The chloroplast labelled X measures 5mm on the diagram.
What is its actual length?
A 0.25mm B 0.05mm C 0.02mm D 0.01mm
(2023 Oct/Nov - 0654/13 - Question 2 - Core)
6.

A student draws a diagram of a chicken’s egg and includes the magnification, m, of the drawing.
The student writes m = x2.

The image length on the diagram is 140 mm.

What is the length of the actual chicken’s egg?

A 35mm B 70mm C 140mm D 280mm

(2023 Oct/Nov - 0654/11 - Question 2 - Core)
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Which statement about animal cells and plant cells is correct?
A Only animal cells possess cell membranes.
B Only animal cells possess cell walls.
C Only plant cells possess cell membranes.
D

Only plant cells possess cell walls.
(2022 May/Jun - 0654/11 - Question 2 - Core)
i SRR AN I, 5 AL C 45
AR N EE, HYA A AEEE, H B 5. D X,
#ilik Do
S
1.

Which structure is found inside some living plant cells but not in animal cells?
A cell membrane

B chloroplast
C nucleus
D

stomata

(2023 Feb/Mar - 0654/12 - Question 2 - Core)

2. What is found in plant cells but not in animal cells?
A cell membrane
B cell wall
C nucleus
D cytoplasm
(2022 Oct/Nov - 0654/12 - Question 2 - Core; [d]fi: 2022 Oct/Nov - 0654/22 - Question 2 - Extended)
3. Which statement about the structures found in animal and plant cells is correct?
A Both have cell walls.
B Only plant cells have a cell membrane.
C Both have cytoplasm.
D Only animal cells have a nucleus.
(2023 May/Jun - 0654/12 - Question 2 - Core; [a]##: 2023 May/Jun - 0654/13 - Question 2 - Core)
4.

Which statements about cell structure are correct?

1 Animal cells have cell membranes but no cell walls.
Animal cells have cell membranes and cell walls.
Plant cells have cell walls but no cell membranes.

Plant cells have cell membranes and cell walls.

o H» W N

A 1and3 B 1and4 C 2and3 D 2and4

(2024 Oct/Nov - 0654/12 - Question 2 - Core; [a]#i: 2024 Oct/Nov - 0654/13 - Question 2 - Core)
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The diagram shows a typical plant cell.

Ff_—_@\

O

0 /|
0 (]
a0

")

Which row is correct?

menc:tanlrlane cell wall cytoplasm
A X Y z
B X Z Y
Cc z X Y
D Z Y X

(2024 May/Jun - 0654/11 - Question 2 - Core)
fil s X HR 1A R < ) 2 A 2 R AR L XL i X O AT
Y fRIEANZAGE, WY HAINEE: Z FR 15 0N EE N MR EERE, i Z AL .
XF I AN 2. AHEEE Y. gHRBT X #§iE Do
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1. The diagram shows an incomplete plant cell.
o
=X\
()
0
0
\Q (@NT) /
Which structure is not shown?
A nucleus
B cell wall
C chloroplast
D vacuole
(2025 May/Jun - 0654/23 - Question 1 - Extended)
2. The diagram shows a specialised cell from a plant.
v z
X
w
Which structures not found in animal cells are shown in the diagram and which structure often
found in other plant cells is missing?
structures structure found
not found in in other plant
animal cells cells
A W and X chloroplast
B XandY nucleus
C Y and Z nucleus
D Zand W chloroplast
(2023 May/Jun - 0654/22 - Question 2 - Extended)
| =. £ 85T BB
CIId _ GEER, SV NRIEITANE: MR T AERINE, SRR
FEFFTAR
MagfE e TR, EARFEMTHIT__ FFEREBoKIbEY: KRR HET A AR IFR R R
B R R ANE AR HAE 2 4.

gk MM JBAERT: iR
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Which part of a plant cell allows the movement of substances into and out of the cell?
A cell membrane
B cell wall
C nucleus
D

vacuole

(2025 Oct/Nov - 0654/12 - Question 1 - Core; [@]f#i: 2025 Oct/Nov - 0654/13 - Question 1 - Core)
f pH ARG s S A e N D S T AN, AT T i 4544 A 2 L
HIE Ao

PSS
3.

The diagram shows a plant cell.

What is the function of the part labelled X?

It synthesises carbohydrates by photosynthesis.

B It synthesises carbohydrates by respiration.
C ltreleases energy by photosynthesis.
D It uses energy for respiration.

(2026 Feb/Mar - 0654/12 - Question 2 - Core)
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The diagram shows a plant cell.

Which row names X and describes its function?

name function
A cell membrane controls which substances enter or leave the cell
B cell membrane maintains cell shape
C cell wall controls which substances enter or leave the cell
D cell wall maintains cell shape

(2025 May/Jun - 0654/12 - Question 2 - Core; [a]#: 2025 May/Jun - 0654/13 - Question 2 - Core)
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pE What are all living organisms made from?
A cells
B eggs
C mesophyll
D sperm

(2024 May/Jun - 0654/22 - Question 2 - Extended)
i AR A YRS FI D RE A B A B4
JI A HE R A B2 A AR o
W Ao
BSED
1.

What is not made up of cells?

A the liver of an animal
B the wall of an artery

C the phloem of a plant
D

the stomata of a leaf

(2026 May/Jun - 0654/11 - Question 2 - Core)
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EORFATOR IR K EEHAL, 1 mm = 1000u m.
2R ORI, BB TR A s HRBORIRS A ZORE, AR .

BRSO BB B, AU SRR B
520 1000; 1000

A8 O H IR SRORM AR ERT, SEEH 1 mm = 10004 m.

1| S5 . . -
Bl How many micrometres are in one millimetre?

A 10 B 100 C 1000 D 10000
(2026 Feb/Mar - 0654/22 - Question 8 - Extended)
T BB BRI R AT

1 mm = 1000p m
Wik C.

| 2.2 EEasEH. B SHRARE: £HH
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B MRBYHE (root hair cell); ZLZHHE (red blood cell) ;s M2 RA4HMI (palisade mesophyll cell)
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(iv) State one function of root hair cells.

(2022 Feb/Mar 0654/32 45108i(a)(iv))
i WRBAMADIEER, HMN BRI Y& T
B R PR

BSED
1. (ii) State the name of the cell where mineral ions enter a plant.
(2022 May/Jun 0654/32 5510i(c)(ii); [Fl&i: 2022 May/Jun 0654/33 45108i(c)(ii))
2, (c) State which type of animal cell transports oxygen.
(2022 Feb/Mar 0654/32 451085i(c))
3. (e) State the name of the cell that absorbs mineral ions in a plant.

(2023 May/Jun 0654/31 4574i(e))
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4. (c) State the name of the type of plant cell that absorbs water from the soil.

(2023 Oct/Nov 0654/33 45104i(c))
5. (iii) State the name of the type of plant cell specialised for absorption of water.

(2024 May/Jun 0654/42 451045(c)(iii))

6. (ii) State the name of the type of plant cell that is specialised for absorption of water.

(2023 May/Jun 0654/41 451085i(d)(ii))
7. (e) Plants cells are adapted for their function.

State the name of the cells:
in the leaf that are adapted for efficient photosynthesis

that are adapted for absorption of water from the sail.

(2024 Oct/Nov 0654/42 55415i(e))

ARE 2: ESISPRANEM RIS (50 k koY)
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(a) Fig. 10.1 is a diagram of a plant cell.
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(i) The boxes on the left show some labels from Fig. 10.1.

The boxes on the right show the names of some parts of a plant cell.

Draw lines to link each label with its correct name.

label from Fig. 10.1 name of part
cell membrane
A
cell wall
Cc
chloroplast
D
vacuole

(2022 Feb/Mar 0654/32 4510/i(a)(i))
i HSIZoRuIALE, A BTEANLREN MR REL S b, WA R
C A e KRB BN . i C AT
D V&N AR M B, # D gk
% A YR, C: WOf; D: HSRAE

AR
1. (a) Fig. 1.1 is a diagram of a plant cell.
A
g
F-HS 0
© S
ET],0 0
S @l g
@ ®®
0)
Y @ @®f
C

Fig. 1.1

(iii) State the name of the part labelled C in Fig. 1.1.

(2025 Feb/Mar 0654/32 45 135i(a)(iii))
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(a) Fig. 1.1 is a diagram of a plant cell.

Fig. 1.1

(ii) State the name of the part labelled B in Fig. 1.1.

(2022 Oct/Nov 0654/32 25 1/i(a)(ii))
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What is the net movement of molecules during diffusion?

A from a higher concentration to a lower concentration down a concentration gradient
B from a higher concentration to a lower concentration up a concentration gradient

C from a lower concentration to a higher concentration down a concentration gradient

D from a lower concentration to a higher concentration up a concentration gradient
(2024 Feb/Mar - 0654/12 - Question 2 - Core)
fi# PR o TGRS BT 1) S P e AR R X I B DXk
BIT ) AR BERR L
Wik Ao
XI55 3)
1.

What is a definition of diffusion?

A the net movement of molecules from a region of their higher concentration to a region of their
lower concentration down a concentration gradient

B the net movement of molecules from a region of their higher concentration to a region of their
lower concentration up a concentration gradient

C the net movement of molecules from a region of their lower concentration to a region of their
higher concentration down a concentration gradient

D the net movement of molecules from a region of their lower concentration to a region of their
higher concentration up a concentration gradient

(2025 Oct/Nov - 0654/23 - Question 3 - Extended)
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Which row describes the diffusion of molecules from P to Q?

P Q movement
A higher concentration lower concentration down a concentration gradient
B higher concentration lower concentration up a concentration gradient
C lower concentration higher concentration down a concentration gradient
D lower concentration higher concentration up a concentration gradient

(2025 May/Jun - 0654/23 - Question 2 - Extended)

3. By which process does oxygen pass from the alveoli to the blood capillaries in the lungs?
A diffusion
B osmosis
C secretion
D transpiration
(2024 May/Jun - 0654/12 - Question 2 - Core; [f]fi: 2024 May/Jun - 0654/13 - Question 2 - Core)
4. IOxic/gen produced in palisade mesophyll cells by photosynthesis diffuses into the air spaces in the
eaf.
What causes this movement?
A osmosis between the leaf cells
B evaporation of water from mesophyll cells
C difference in oxygen concentration inside and outside the cells
D wind blowing over the leaves
(2024 May/Jun - 0654/23 - Question 2 - Extended)
(= &xizEdg. BkEAR )
BiER_ A FIOKBEEXEL, & KBRS 8 .
AR SE B, W RAKFAEF AR, Bk #sirmes .

BB KB NI AL BEBCA AL, KEHE I kPa R,

B Ky FEK: BRI TR B R T

FOUH M BUK S A0 AR KB R R B SERONRE BRI R IRRIK T il

What is the name of the process where water passes into and out of cells through a partially
permeable membrane?
A diffusion
B evaporation
C osmosis
D transpiration

(2025 May/Jun - 0654/11 - Question 3 - Core)
fi#: KB AR B KR AN, 45 A BB AT
B PRSI
ik Co
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5.

Which statement is a description of water movement by osmosis through a partially
permeable membrane?

A

B
C
D

the net movement of water from a concentrated solution to a dilute solution
the net movement of water from a higher water potential to a lower water potential
the net movement of water from a higher solute concentration to a lower solute concentration

the net movement of water from a lower water potential to a higher water potential

(2026 Feb/Mar - 0654/22 - Question 9 - Extended)

What is osmosis?

A

B

the diffusion of sugar molecules from a concentrated solution to a dilute solution through a
partially permeable membrane

the diffusion of sugar molecules from a dilute solution to a concentrated solution through a
partially permeable membrane

the diffusion of water molecules from a concentrated solution to a dilute solution through a
partially permeable membrane

the diffusion of water molecules from a dilute solution to a concentrated solution through a
partially permeable membrane

(2023 Oct/Nov - 0654/22 - Question 2 - Extended)

What is meant by osmosis?

A

B

the net movement of water molecules from a region of higher water potential to a region of
lower water potential through a cell wall

the net movement of water molecules from a region of higher water potential to a region of
lower water potential through a partially permeable membrane

the net movement of water molecules from a region of lower water potential to a region of
higher water potential through a cell wall

the net movement of water molecules from a region of lower water potential to a region of
higher water potential through a partially permeable membrane

(2023 May/Jun - 0654/21 - Question 2 - Extended)

Which description for the process of osmosis is correct?

A

B

Osmosis is the movement of water molecules from a region of high water potential across a
fully permeable membrane to a region of lower water potential.

Osmosis is the movement of water molecules from a region of low water potential across a
partially permeable membrane to a region of high water potential.

Osmosis is the movement of water molecules from a region of high water potential across a
partially permeable membrane to a region of lower water potential.

Osmosis is the movement of water molecules from a region of low water potential across a
fully permeable membrane to a region of high water potential.

(2023 Feb/Mar - 0654/22 - Question 2 - Extended)
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Water is lost by evaporation from the cells of a leaf.
Which process replaces this water?

A assimilation

B egestion

C osmosis

D transpiration

(2025 Feb/Mar - 0654/12 - Question 4 - Core)

10. Which structure in a plant cell allows osmosis to occur?
g /C
A—_ |
9 /D
0
(2022 Oct/Nov - 0654/13 - Question 2 - Core)
1. Which statements about osmosis are correct?
1 Osmosis requires a membrane.
2 Water can move out of cells by osmosis.
3 Water can move into cells by osmosis.
A 1and2only B 1and3only C 1,2and3 D 2and3only
(2022 Feb/Mar - 0654/12 - Question 2 - Core)
12.

What is an example of osmosis?

A aleaf stalk swells up when placed in a bowl of water

B carbon dioxide enters a leaf during photosynthesis

C the movement of red blood cells to the lungs to collect oxygen

D the passage of digested food molecules through the wall of the small intestine
(2025 Oct/Nov - 0654/11 - Question 3 - Core)
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Which cell is most flaccid?

A

B
{ j
D
o
>
(2026 May/Jun - 0654/22 - Question 2 - Extended)
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1. When a plant cell is put into a solution that has a lower water potential than the cell, the

cytoplasm can pull away from the cell wall.

What is the term for this?

A flaccid

B plasmolysis

C turgid

D turgor pressure

(2023 Oct/Nov - 0654/21 - Question 2 - Extended)

2.

The diagram shows a cell starting to plasmolyse.

=

In which direction is osmosis occurring?

A XtoY B YtoX C YtoZz D ZtoY

(2022 Feb/Mar - 0654/22 - Question 2 - Extended)
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Pieces of potato of the same length were placed in sucrose solutions of different concentrations.

Their length was measured again after two hours.

At which sucrose concentration were the pieces of potato most flaccid?

A

change
in length

.
o

concentration of
sucrose solution

B C D

(2024 Oct/Nov - 0654/23 - Question 2 - Extended)
(=, EbBSNEE I kE 5B |
CPIR SEREKy @ P, MoK AbpkE . SRS,

HEL g ik,

[ {53 2
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The mass of a peeled potato is recorded.

The potato is put in a salt solution with a lower water potential than the potato for two hours.

The outside of the potato is then dried and the mass recorded.

Which statement explains what happens to the potato after two hours in the salt solution?

A

B
C
D

It gained mass by osmosis as salt moved into the potato from the surrounding solution.
It gained mass by osmosis as water moved into the potato from the surrounding solution.
It lost mass by osmosis as water moved from the potato into the surrounding solution.

It lost mass by osmosis as salt moved from the potato into the surrounding solution.

(2025 May/Jun - 0654/22 - Question 3 - Extended)

fi#: IREBOKHINT B, AKUTKEBE R H S8 H A N TR IE U
AR, DR HiE Co

39



PSS

4.

The mass of a potato cylinder is recorded. The potato cylinder is then placed into concentrated
sucrose solution.

After 2 hours, the potato cylinder is removed from the solution and the mass recorded.

The results are shown.

time/hours mass/g
0 2.50
2 1.65

Which statement explains the change in mass of the potato?

A

Sucrose moves out of the potato cells because the solution has a higher water potential than

the cells.

Sucrose moves out of the potato cells because the solution has a lower water potential than

the cells.

Water moves out of the potato cells because the solution has a higher water potential than

the cells.

Water moves out of the potato cells because the solution has a lower water potential than

the cells.

(2025 Oct/Nov - 0654/22 - Question 2 - Extended)

The photograph shows red onion cells placed in a concentrated salt solution.

4

&
/

/

S

A

A ‘/, i

#

Which statement explains their appearance?

A

B
Cc
D

Water has moved into the cells against a water potential gradient.

Water has moved out of the cells down a water potential gradient.

Water has moved out of the cells against a water potential gradient.

Water has moved into the cells down a water potential gradient.
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The diagram shows the stages of an experiment.

piece of potato beaker —_|
dite — | { |
mass 10.0 sugar
g solution ﬁ

3 (

—

left for 30 minutes

Which statement explains the increase in mass?

A

B
Cc
D

— 0 — —7

carefully dried mass 10.4g

Sugar has moved into the cells of the potato by osmosis.
Sugar has moved out of the cells of the potato by osmosis.
Water has moved into the cells of the potato by osmosis.

Water has moved out of the cells of the potato by osmosis.

(2025 May/Jun - 0654/12 - Question 3 - Core; [a]#i: 2025 May/Jun - 0654/13 - Question 3 - Core)

A salmon is a fish that can live in both fresh and salt water. Salmon are affected by water
movement when the environment changes.

Which diagram shows the internal and external water potential and the movement of water when

a salmon is in fresh water?

low water
potential

high water
potential

high water
potential

low water
potential

41

low water
potential

high water
potential

high water
potential

low water
potential

(2025 Feb/Mar - 0654/22 - Question 2 - Extended)



The photographs show some onion cells before and after being placed in a concentrated solution

of glucose.

after

What explains the appearance of the onion cells after placing them into the concentrated solution
of glucose?

A

B
Cc
D

Glucose has entered the cells by osmosis.
Glucose has left the cells by diffusion.
Water has entered the cells by diffusion.

Water has left the cells by osmosis.
(2024 Oct/Nov - 0654/11 - Question 2 - Core)

Red onion cells are placed in distilled water.

Which statement is correct?

A
B
Cc
D

The cells plasmolyse; water moves into the cells from a high to a low water potential.
The cells plasmolyse; water moves out of the cells from a low to a high water potential.
The cells become turgid; water moves into the cells from a high to a low water potential.

The cells become turgid; water moves out of the cells from a low to a high water potential.
(2022 Oct/Nov - 0654/21 - Question 2 - Extended)
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HARZAEMFER, AR WREERREE . yROERER . PUEGERER.

I A AT 4 B I i RS SR M R B R . AL AT 5 Ol mol s

BE: BIRE: K &

A UL . REERERE . 7 TR g i R i 2, S8 A 2% PR 30 R R A o

Which conditions will result in the fastest rate of diffusion?

concentration diffusion
temperature . .
gradient distance
A high large short
B high small long
C low small short
D low large long
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(2024 May/Jun - 0654/21 - Question 2 - Extended)

i HRSMARR, BB, B TS RO, Rk 7L . i sE, By
e T ] 0
A TR R KR BB BE R B , § R R R

O A
X4 S]
1. What is the effect of increasing the concentration gradient on the rate of diffusion?
A B
A A
rate of rate of
diffusion ﬁ diffusion
concentration concentration
gradient gradient
C D
A A
rate of rate of
diffusion diffusion
concentration concentration
gradient gradient

(2024 Feb/Mar - 0654/22 - Question 2 - Extended)

A4 WAEREEHREARER (M hiok)

TR A o BE DA e (FR BE X BB i 3l s B e Kk o0l BRI . K8
AL R B EARAE R R Bl =B P AT ZPIR fHERE
Edhiak kT WAL 7] IRIEZAL TR FERB BER B 1, 5 AR R BRI AEIE

MR TR HY)
A E B XR BEI T SRR, AEORIKBERAAL: 45 IR I, B fr R TR E o

BE: G H R
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Which processes require energy from respiration?

O O W

& YRR BEREEETEAT BB UK B Bl HR 0 AT

diffusion and osmosis

osmosis only

active transport and diffusion

active transport only

ERhEim R BT, R PR AR .

ik Do
RS

(2026 May/Jun - 0654/12 - Question 2 - Core)

TP BRI A RE

1.

Which row describes the uptake of mineral ions from the soil?

relative
concentration
of mineral
ions in soil

relative
concentration
of mineral ions
in root hair cell

method of
transport into
root hair cell

requires energy
from respiration

o 0O m >

low
low
high
high

high
high
low

low

active transport
diffusion
active transport

diffusion

yes
no
no

yes

(2026 May/Jun - 0654/21 - Question 1 - Extended)

A2 5 FRRERE RS BBIRALS A (kv Yoy )

[ {518 1 ]

=23
1
A
B
c
D

seggs En A% MRS A

FUE B N S B B AL AN T I SE A S HR O, FRELBCUARRE

CHY VHORRL IR WX XSS
TN AR S S AR AE TS SR AL 2 i L BE R B AR L RN, PR R .
4 P P SRR B e MR, SRR BN SRR HOT A B

Which statement about diffusion of gases in the lungs is correct?

Carbon dioxide diffuses from alveoli into blood capillaries.

Carbon dioxide diffuses from bronchi into blood capillaries.

Oxygen diffuses from alveoli into blood capillaries.

Oxygen diffuses from bronchi into blood capillaries.

i N AR S F A A YRR I 96 A AL o
i A SO B e TR N L SR N LA B ML, 4R v ™ R E N LA
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Which small molecules are joined together to make a starch molecule?
A amino acids

B fatty acids
C glucose
D

glycerol

(2022 May/Jun - 0654/11 - Question 3 - Core; [A]fi: 2022 May/Jun - 0654/21 - Question 3 - Extended)
fi: JEMAE T2 BRI o TIERIE BN K4 T
RH TR A A RIER N T, B R o

ik Co
X943
1. Which smaller molecules is glycogen made from?
A amino acids
B fatty acids
C glucose
D glycerol
(2024 Feb/Mar - 0654/12 - Question 3 - Core)
2.

Which smaller molecules make up larger fat molecules?
A glucose and amino acids

B glucose and fatty acids

C glycerol and amino acids
D

glycerol and fatty acids

(2024 May/Jun - 0654/11 - Question 3 - Core)
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Which molecules make up fats and oils?

A

B
Cc
D

amino acids and glycerol
fatty acids and glycerol
glucose and amino acids

glucose and fatty acids
(2025 May/Jun - 0654/11 - Question 4 - Core)

Which row shows a large molecule and the small molecule it is made from?

large molecule small molecule
A glycogen glucose
B glycogen amino acid
C oil amino acid
D oil glucose

(2025 May/Jun - 0654/22 - Question 4 - Extended)

Which large molecule is made from many smaller glucose molecules?

A

B
Cc
D

amino acid
glycerol
glycogen

protein

(2024 Oct/Nov - 0654/22 - Question 3 - Extended)

Which molecule is made from glucose?

A

B
Cc
D

amylase
fat
glycogen
protein

(2026 May/Jun - 0654/22 - Question 3 - Extended)

Glycerol is a component of which large molecules?

A
B
Cc
D

fats
glycogen
proteins

starch

(2022 Oct/Nov - 0654/11 - Question 3 - Core; [f]@i: 2022 Oct/Nov - 0654/12 - Question 3 - Core. 2022 Oct/Nov - 0654/13 - Question 3 -
Core. 2022 Oct/Nov - 0654/21 - Question 3 - Extended. 2022 Oct/Nov - 0654/22 - Question 3 - Extended. 2022 Oct/Nov - 0654/23 - Question

3 - Extended)
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Linoleic acid is a fatty acid.

Which larger molecule may contain linoleic acid?

A glycogen
B oil

C protein

D starch

(2023 May/Jun - 0654/11 - Question 3 - Core; [A]fi: 2023 May/Jun - 0654/21 - Question 3 - Extended)

Large biological molecules are made from smaller molecules joined together.

Which large molecule is correctly matched with its smaller molecule?

large molecule smaller molecule
A fat amino acid
B glycogen glucose
C starch fatty acid
D protein glycerol

(2022 May/Jun - 0654/23 - Question 3 - Extended)

ARE 20 X RIEFEEREIHAT LN (55 % Kk K yv)

SRS A R RHAT (Benedict’s solution) Gl JFi_ o FHER R A s,
RN N X L AN LRV

BAFMA__ R, PR RS R AT

VERy ARSI, R R R MR SRR, BT .

RN BRVESATRIHTE IR B 5B SR R —— X o

Bk nFs BEERRIRH . A aFLhiR

AUHMBVE IR U RN A, Soti e i B 5% R FEXT o

Which reagent is used to test for the presence of protein in a food sample?

A Benedict’s solution

B Dbiuret
C ethanol
D iodine

(2022 May/Jun - 0654/12 - Question 3 - Core; [f]f#i: 2022 May/Jun - 0654/13 - Question 3 - Core. 2022 May/Jun - 0654/22 - Question
3 - Extended)

i R E SRR SRS . BT AR R X GERR R (biuret)
ik B
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1.

What is the test for the presence of protein in a food sample?
A Benedict’s solution

B Dbiuret test

C ethanol emulsion

D

iodine solution

(2025 Feb/Mar - 0654/12 - Question 5 - Core)

Which result with the biuret test shows that protein is present?

A blue

B green
C orange
D purple

(2025 May/Jun - 0654/21 - Question 1 - Extended)
Which food test requires heating?
A fat
B protein
C reducing sugar
D

starch

(2023 Oct/Nov - 0654/13 - Question 3 - Core; [f]fi: 2023 Oct/Nov - 0654/23 - Question 3 - Extended)

Which colour does Benedict’s solution change to when heated with a reducing sugar?

A blue

B Dblue-black
C orange
D purple

(2023 Oct/Nov - 0654/11 - Question 3 - Core; [@@i: 2023 Oct/Nov - 0654/21 - Question 3 - Extended)

A sample of food is tested for reducing sugars by adding Benedict’s solution and heating.
What indicates that reducing sugars are present?

A a blue-black colour

B a brick-red precipitate

C apurple colour
D

a white emulsion

(2024 May/Jun - 0654/21 - Question 3 - Extended)
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Benedict's biuret
. . heat
solution solution
A v X v
B X v v
C v X X
D X v X

What is required to test for the presence of a reducing sugar?

(2024 Oct/Nov - 0654/12 - Question 3 - Core; [@]f#i: 2024 Oct/Nov - 0654/13 - Question 3 - Core)

AE 3. ATRABPOLNEFTIE (5 dok o)

BR: R ROUERMATL

iR 1
A carbon
B hydrogen
C oxygen
D nitrogen

TERMBE VTS TR, RN SR, TR,

| AT & MK S W SR AR L E AT R AR Mk D,

CHI BRI S A A BERBRSR. & 84 mE
FEFBIE TR, U WP R : S AR R BB A& B A AR 9Bk A S P suig il o

08 AHMBUTRAR. BRI AR AR, SRR AR

Which chemical element is found in all proteins, but not in all carbohydrates or fats?

(2022 Feb/Mar - 0654/12 - Question 3 - Core; [f]f#i: 2022 Feb/Mar - 0654/22 - Question 3 - Extended)

& mokeEmAREN S 2. A BARES R

ARSE )
1. Which row identifies the elements that are found in a protein molecule?
carbon hydrogen nitrogen oxygen
A v X v v
B v v X v
C v v v v
D X v v v
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Which row matches the nutrient to the chemical elements that it contains?

nutrient carbon hydrogen oxygen nitrogen
A fat v v X X
B protein v v v v
C starch v X v v
D glucose X v v v
(2025 Oct/Nov - 0654/12 - Question 2 - Core; [ ffi: 2025 Oct/Nov - 0654/13 - Question 2 - Core)
3. Which biological molecule contains the elements carbon, hydrogen, nitrogen and oxygen?
A carbohydrate
B fat
C oail
D protein
(2024 Oct/Nov - 0654/21 - Question 3 - Extended)
4. Which type of biological molecule contains carbon, hydrogen, oxygen and nitrogen?
A fat
B protein
C reducing sugar
D starch
(2026 May/Jun - 0654/12 - Question 3 - Core)
5.

Analysis of a large food molecule shows that it contains the elements carbon, hydrogen and

oxygen only.

Which food groups could this molecule be from?

A

B
Cc
D

carbohydrates and fats only
carbohydrates and proteins only
fats and proteins only

carbohydrates, fats and proteins

(2024 May/Jun - 0654/22 - Question 3 - Extended)

A 4 ROEWMRKLEEIEESEHER (Fik S ior)

O RN BERYR VF S HIER TR SR AR AP RE R N ORI A
LFYEFASAE AR, . RO AR s, AR AT VR A R R o
HYIEREBOK L E e MBS .

wE: VER: FAE
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Which carbohydrate is used as an energy store in plants?

A cellulose
B glucose
C starch
D

sucrose

(2026 Feb/Mar - 0654/22 - Question 11 - Extended)
fi#: NN 2 R R AL A TER R A7
CFYER M BCARE , HATHE S SFIRAERT, BEREA T s .
#iik Co

AE 5 HEEMNERABRS (5% K ko)

Y S IR AR RE R B B G AR A W A ) 2y R A AEAE . BB R SR A B S A R L)
o

A JE AN SRR IS . ARG, WA, BORRLE, LS s PRIFIE
oI,

XARMKIAN 2R QSR E 6, RIS
MR R R ORI STk SRRl B

s R B
RSN . oS RO I -

B R BEANG BOEEFA LMK
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Tests are carried out on a colourless liquid. The results are shown.

test resultant colour
biuret purple
ethanol emulsion white
iodine brown

Which food groups does the liquid contain?

A

B
Cc
D

protein and fat
protein and starch
reducing sugar and fat

starch and fat

(2023 Feb/Mar - 0654/12 - Question 3 - Core; [f]f#i: 2023 Feb/Mar - 0654/22 - Question 3 - Extended)

g Wt R 0, WIS EA N R A E, SIS IRNT B, S ETER .
WO A S B BORE G o 0k A

RS

1.

A colourless liquid gives the test results shown.

test colour obtained
Benedict’s blue
biuret purple
iodine blue/black

Which nutrients are in the colourless liquid?

A

B
Cc
D

protein, reducing sugar and starch

protein and reducing sugar only

protein and starch only

protein only

(2023 Oct/Nov - 0654/12 - Question 3 - Core; [f]/di: 2023 Oct/Nov - 0654/22 - Question 3 - Extended)



A student tests a sample of food for the presence of different biological molecules. The results
of the tests are shown.

test results of test
add iodine solution orange-brown colour
heat with Benedict’s solution red precipitate formed
add biuret reagent lilac colour
ethanol emulsion test clear solution

Which biological molecules are present in the food?
A fat and starch

B reducing sugars and protein

C reducing sugars and starch
D

starch and protein

(2025 Oct/Nov - 0654/21 - Question 4 - Extended)

A student tests a sample of food to identify its composition.

The results are shown.

test final colour of test
Benedict’s test brick-red precipitate
biuret test blue
iodine solution blue-black

Which substances are shown to be present in the food sample?
A protein, reducing sugar and starch

B protein and starch only

C reducing sugar and starch only

D

reducing sugar and protein only

(2024 May/Jun - 0654/23 - Question 3 - Extended)

Three food tests are carried out on a sample of food. The results are shown.

food test final colour
Benedict's blue
biuret blue

iodine blue-black

From these results, which nutrient is in the food?
A reducing sugar

B protein
C starch
D fat

(2024 Oct/Nov - 0654/11 - Question 3 - Core)
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Eggs contain fat, protein and water.

Which results are obtained from doing food tests on an egg?

(2023 May/Jun - 0654/23 - Question 3 - Extended)

Benedict’s test biuret test emﬂzia:;otlest iodine test
A blue purple white emulsion yellow
B orange purple white emulsion blue-black
C orange blue colourless yellow
D blue blue colourless blue-black
6. Four different foods labelled A, B, C and D are tested to find out which nutrients they contain.
Which food contains both starch and protein but no reducing sugar?
final colour with final colour with final colour with
Benedict’s solution biuret solution iodine solution
A blue blue orange
B blue purple blue-black
C red blue orange
D red purple blue-black
7.

(2024 Oct/Nov - 0654/23 - Question 3 - Extended)

Which row represents a food that contains a reducing sugar and a fat?

purple with orange with milky-white blue-black with

biuret reagent Benedict’s solution with ethanol iodine solution
A yes no no yes
B yes no yes no
C no yes no yes
D no yes yes no

(2025 Oct/Nov - 0654/11 - Question 4 - Core)

BE6: FEREMITE. ARBASKOF (Ffik o iol)

ETT® SHFHEERWE, e Eam. & A
R s AR BR R A B, i e R B . &M .
FIWTTT R AR TR AR, PR R o
EoE S - R il p YA
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Which row shows the elements and the small molecules that are used to make the larger
molecules?
small larger
elements
molecule molecule
A carbon, hydrogen and oxygen glucose fats
B carbon, hydrogen, oxygen and nitrogen amino acids fats
C carbon, hydrogen and oxygen glucose proteins
D carbon, hydrogen, oxygen and nitrogen amino acids proteins
(2023 May/Jun - 0654/12 - Question 3 - Core; [A]f#i: 2023 May/Jun - 0654/13 - Question 3 - Core. 2023 May/Jun - 0654/22 - Question
3 - Extended)
i BEABMALSA . WEEEABRM/ANG FREER, HooRamk. & SME.
R E X PR R Z D 17.
Wk Do
AT NaFRIREBFRAREA (kv o)
BAFEFL_ GEE, SRR T A R
BEMRBESETCE, FRPRTRMS R F Y&E5 FXN P RA—ASEN, mTHik
HWr o

PR TARER — A0 F TR, BN AL

B @I N

8 A H IS AOR R E BB AL I, SEHREROT R N BT
Which molecule is a component of proteins?

(2025 Oct/Nov - 0654/22 - Question 3 - Extended)
fi: BAARPAOREIER, BEREFTE.
CoHy N O, A XEMS N, HRGTFRBYAEH.
Fit, CoHy N O, fF&HE F BRI ST R FFE. WOk Ao

| 42 EMAD FEEWHRN: SRS

A JRREARSEILFETE (Fk k ko)

AU MR RERA M AV R, MR T EA N

Pt & E B & A PUFMEEETE R
FAFET R EA B, MERAEAFARITR.

56



|
151 25t 1

i

(c) Enzymes are proteins.

Circle the elements that all proteins are made from.

carbon calcium

H B B s, HFERII SRk, BHR. & A "o

hydrogen

oxygen nitrogen

B WETEAR. WARARESHR. & & &Ko
B Bl A A R

(2024 May/Jun 0654/31 £510/5i(c))

ARSE D)
1. (c) Enzymes are proteins.
the elements that all enzymes contain.
calcium carbon chlorine hydrogen
magnesium nitrogen oxygen
(2023 Oct/Nov 0654/33 45748i(c))
2, (c) Enzymes are proteins.
(i) List the chemical elements present in all proteins.
(2023 Oct/Nov 0654/41 #575i(c)(i))
3. (d) State the names of the four elements that all proteins contain.
(2022 Oct/Nov 0654/41 £575i(d))
4. (c) Fish is a good source of protein in the diet.
List all the chemical elements that make up proteins.
(2026 May/Jun 0654/31 4521i(c))
5. (a) Chemical digestion involves enzymes.

List all the chemical elements that make up an enzyme molecule.
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ARE 2: FIEBIKLEWMBIARMTTE (F5hk ko)

B AP . il SV e iV
T H P BOKIL PR 4E R MRS, HARTTRE . & Ao

BE W A A

Vo0 A H BB E Y R S A B A T R I, S E . A e

f5il &5 1 (c) Cell walls are made from a type of carbohydrate called cellulose.

Cellulose is made up of smaller molecules of glucose.

(i) List the chemical elements in all carbohydrates.

(2024 Oct/Nov 0654/31 45138i(c)(i))
& WAL EYAS TR, A IEAE ISR, & EEMoE.
Z: ke & &

RS E 22
1. (iii) Glycogen is a type of carbohydrate.
Circle all the chemical elements that make up carbohydrates.
carbon hydrogen magnesium
nitrogen oxygen sulfur
(2026 Feb/Mar 0654/32 45 11i(a)(iii))
2, (ii) List the chemical elements that make up carbohydrates.

(2023 Oct/Nov 0654/32 45 7:5i(c)(ii))

A2 3 fEE B RAENEIRT (Ehk ko)

T EEBCTH_ A N R R R A 1 T B IR e S
e ey s BUa MGG, B SIS EERARG RFEGHIIRK &R R,

R T e, SRABGEIIR, R R REAL

B WYHRER: R

FOUE LSS 2R T P T B A I S8 B U R TR B A X o

(d) State the name of the solution used to test for the presence of protein.

(2024 May/Jun 0654/31 45108i(d))
fE: HIREE. PSR OMAGER R EUSURT AT, AR R AR R R R o
B AR o
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1. (ii) State the name of the chemical test for the presence of proteins.

(2023 Oct/Nov 0654/41 45735i(c)(ii))

2. (ii) State the chemical test for protein.

(2024 Oct/Nov 0654/43 5755i(c)(ii))
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m

Bl Which statement about enzymes is correct?

A They are made from fat molecules.
B They are used up in a reaction.

C They speed up reactions.
D

They are not affected by temperature.

(2022 Oct/Nov - 0654/12 - Question 4 - Core)
fi#: B E PR, BRI BETESON TG A EAE, ELTRE IR R s BRI R SOV R
Hik Co

RS
1.

What is a characteristic of enzymes?

A act as catalysts

B made from fatty acids

C turn Benedict’s solution red when heated
D

physically digest food

(2025 May/Jun - 0654/23 - Question 3 - Extended)
Which type of molecules are enzymes?
A carbohydrates
B fats
C hormones
D

proteins

(2025 May/Jun - 0654/11 - Question 5 - Core)
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Which type of molecules are enzymes?
A carbohydrates

B fats

C oils

D proteins

(2024 May/Jun - 0654/11 - Question 4 - Core)

Which type of molecule are enzymes?
A carbohydrate

B DNA
C fat

D protein

(2025 May/Jun - 0654/21 - Question 3 - Extended)

Which type of molecules make up enzymes?

fats
B carbohydrates
C minerals
D proteins

(2026 May/Jun - 0654/13 - Question 1 - Core)

Which type of molecule are enzymes?
A amino acids
B carbohydrates
C fats
D proteins

(2023 May/Jun - 0654/11 - Question 4 - Core)
Which process involves enzymes?
A absorption
B digestion
C egestion
D

ingestion

(2022 Oct/Nov - 0654/13 - Question 4 - Core)

Which type of molecule are enzymes?
A carbohydrate

B fat

C protein
D starch

(2023 Oct/Nov - 0654/12 - Question 4 - Core; [a]#i: 2023 Oct/Nov - 0654/22 - Question 4 - Extended)
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10.

1.

12.

13.

Which type of molecule is an enzyme?
A carbohydrate
B fat
C protein
D vitamin
(2026 May/Jun - 0654/23 - Question 3 - Extended)
Which statements about enzymes are correct?
1 Enzymes are biological catalysts.
2 Enzymes are made of fat.
3 Enzymes are made of protein.
A 1and2 B 1and3 C 1only D 3only
(2025 May/Jun - 0654/12 - Question 4 - Core; [a]#i: 2025 May/Jun - 0654/13 - Question 4 - Core)

Which elements can be found in an enzyme molecule?

1 carbon
2 nitrogen
3 oxygen
A 1,2and3 B 1and3only C 1only D 2only

(2022 Oct/Nov - 0654/11 - Question 4 - Core)

Which small molecules make up enzymes?

amino acids
B fatty acids
C glucose
D glycerol

(2026 Feb/Mar - 0654/12 - Question 3 - Core)

Which statements are correct for all enzymes?
1 They are proteins.
2 They are not affected by temperature.
3 They increase the rate of chemical reactions.
4  They work best at a high pH.

A 1,2and4 B 1,3and4 C 1and3only D 2and4only
(2025 Oct/Nov - 0654/11 - Question 5 - Core)
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One method of preventing food spoilage is to store it at 4 °C in a refrigerator.
Why does storing food at low temperatures help to prevent food spoilage?
A It decreases enzyme activity.

B It denatures enzymes.

C ltincreases enzyme production.

D

It Kills cells.
(2024 Oct/Nov - 0654/11 - Question 4 - Core)
fiE: 4 °CAGIR, 2 F3hReBUN, B IRYHA iR, BHEERER.
IR ARERG AR, WANRESE T A 4 E5E T,

W Ao
BSED
1. During an enzyme-controlled reaction, the temperature is gradually lowered from the enzyme’s
optimum temperature of 20°C to 5°C.
Which changes occur as the temperature is lowered?
formation of shape of active
product site of enzyme
A decreases no change
B decreases changes
C increases no change
D increases changes
(2023 May/Jun - 0654/23 - Question 4 - Extended)
2.

Which statement correctly describes enzyme activity as the temperature increases up to an
optimum temperature?

A The enzyme has less frequent effective collisions with the product.

B The enzyme has less frequent effective collisions with the substrate.
C The enzyme has more frequent effective collisions with the product.
D

The enzyme has more frequent effective collisions with the substrate.

(2026 May/Jun - 0654/21 - Question 2 - Extended)



The diagram shows the effect of temperature on enzyme activity.

A

enzyme Y
activity

Y

temperature
What has increased the enzyme activity between points X and Y?
A decreased denaturation
B decreased kinetic energy
C increased denaturation

D increased kinetic energy

(2023 Oct/Nov - 0654/23 - Question 4 - Extended)

(=. 585mE pH BT iE LR
A5 P R O LA 5 R ELANRTAR . W5 L5 A U R LR o

ARVE R VR SRR S AR O s v TRl B B pH. B B B Bl pHL I, EFTRERAE o
ARG (7 TS REA A IR AR, (B@H AR ke, AR TR RE .
WRHERBRIRY, AR 5 IREENH °C £IR, pH ¥A Hhi.

B YR R TR

B HBURR W RIS pH BUETERR ORI . SEHAIWT IR RE S5 TE AR A R A

Enzymes work best at an optimum pH. Protease in the stomach works best at pH 1.6.
What is a reason why the activity of protease decreases at pH values greater than 1.6?
A The enzyme’s active site changes shape.

B The kinetic energy of the molecules increases.

C There are more effective collisions.

D There is a higher substrate concentration.

(2025 Oct/Nov - 0654/23 - Question 4 - Extended)
fi#: REAMTE pH 1.6 W& . pH KT 1.6 J5 R & 5ol pH, BERIETEEAORAREE . JRY 5 1E TR
A RETEREIRAL, BETRTE TR
WGk Ao
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4,

The diagram shows a functional human enzyme at 37 °C.

Which row shows the likely shape of this enzyme at 5°C and 80°C?

at5°C

SACYATNASY
SACYAGYATN

(2024 May/Jun - 0654/23 - Question 4 - Extended)

Enzyme action stops due to denaturation.

What causes denaturation?

A

B

a change in shape of the active site of the enzyme that occurs at a temperature that is lower
than the optimum temperature

a change in shape of the active site of the substrate that occurs at a temperature that is lower
than the optimum temperature

a change in shape of the active site of the enzyme that occurs at a temperature that is higher
than the optimum temperature

a change in shape of the active site of the substrate that occurs at a temperature that is
higher than the optimum temperature

(2025 Oct/Nov - 0654/21 - Question 5 - Extended)

Which statement about denaturation is correct?

A

Denaturation is the change in shape of the active site of the enzyme at a pH above the
optimum pH.

Denaturation is the change in shape of the active site of the enzyme at a temperature below
the optimum temperature.

Denaturation is the change in shape of the active site of the substrate at a pH below the
optimum pH.

Denaturation is the change in shape of the active site of the substrate at a temperature
above the optimum temperature.

(2024 May/Jun - 0654/21 - Question 4 - Extended)

65



10.

Which statements explain why an enzyme stops working when heated to high temperatures?
1 There is a low frequency of collisions between substrate and enzyme.
2 The active site no longer has a complementary shape to the substrate.
3 The enzyme is denatured.

A 1,2and3 B 1and2only C 1and3only D 2and3only

(2024 Feb/Mar - 0654/22 - Question 4 - Extended)

Which effect will temperature change have on enzyme activity?

A High temperatures will denature them, making it difficult for substrate molecules to fit in the
active site.

B High temperatures will denature them, making it easy for substrate molecules to fit in the
active site.

C Low temperatures will denature them, making it difficult for substrate molecules to fit in the
active site.

D Low temperatures will denature them, making it easy for substrate molecules to fit in the
active site.

(2022 May/Jun - 0654/22 - Question 4 - Extended)
Which statement explains why enzyme activity stops at high temperatures?
A The enzyme’s active site changes shape so the product cannot fit.
B The enzyme’s active site changes shape so the substrate cannot fit.

C The molecules are moving more quickly and so enzyme and substrate are less likely
to collide.

D The molecules are moving more slowly and so enzyme and substrate are more likely
to collide.

(2026 May/Jun - 0654/22 - Question 4 - Extended)

The graph shows the effect of temperature on the rate of an enzyme-controlled reaction.

A

rate of an
enzyme-
controlled
reaction

0 1IO 2|0 3|0 4|0 5|O 6|0 7|0
temperature/°C

Which statements are correct?
1 Enzyme molecules denature above 50 °C and below 20 °C.

2 Increasing the temperature between 10°C and 40 °C increases the kinetic energy of
enzyme molecules.

3 The shape of the active site changes between 40 °C and 60°C.

A 1,2and3 B 1and2only C 1and3only D 2and3only
(2024 Oct/Nov - 0654/21 - Question 4 - Extended)
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Which molecule in this reaction has an active site?
lipase
fat —— > fatty acid + glycerol
A fat
B fatty acid
C glycerol
D lipase

(2025 Oct/Nov - 0654/22 - Question 4 - Extended)
fil: STk BT H) lipase oAb I 43 i G o
TEHEEROLAAL TR /7 b, E A TEEFRALE & lipase.

Hik Do
ARSE )
1. Which statements describe enzyme action?
1 The active site of the enzyme combines with the substrate to form an
enzyme—substrate complex.
2 The active site of the substrate combines with the enzyme to form an
enzyme—substrate complex.
3 The enzyme—substrate complex breaks apart to leave an enzyme and a product.
A 1and3 B 1only C 2and3 D 2only
(2026 Feb/Mar - 0654/22 - Question 10 - Extended)
2. Which row about enzymes is correct?
each enzyme the active site is enzvmes are enzymes are enzvmes can
catalyses many the part of the y denatured at Y ;
) complex . ) work outside
different enzyme where the their optimum
. . carbohydrates of cells
reactions substrate binds temperature
A v v X X X
B v X v X v
C X v X X v
D X v v v X
key
v =true
X = false

(2023 May/Jun - 0654/21 - Question 4 - Extended)
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Which graph shows the effect of temperature on enzyme activity?
A B
A A
enzyme enzyme
activity activity
temperature temperature
C D
A A
enzyme enzyme
activity activity
temperature temperature

(2023 Oct/Nov - 0654/11 - Question 4 - Core)
il BRI . PNBOABEHE . IIRTHER, BRI WG R i il B S TG PR AR T P
TR
D SEdr bob, IRBEE S BERE , 4580 BN EHE MR R . #k Do
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1. The graphs show the possible effects of temperature on enzyme activity.
Which graph is correct for a human enzyme?
A B
A A
enzyme enzyme
activity activity
0 30 60 0 30 60
temperature/°C temperature/°C
Cc D
A A
enzyme enzyme
activity activity
0 30 60 0 30 60
temperature/°C temperature/°C
(2025 Feb/Mar - 0654/12 - Question 6 - Core)
2.

The graph shows the effect of increasing temperature on an enzyme-controlled reaction.

A

y-axis

X-axis

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

y-axis X-axis
A rate of reaction temperature
B rate of reaction time
C time rate of reaction
D time temperature

(2022 May/Jun - 0654/21 - Question 4 - Extended)
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The graph shows the activity of an enzyme at different temperatures.
A
enzyme
activity

0 20 40 60 80

temperature/°C

Which temperature has the maximum activity for this enzyme?
A 20°C B 40°C C 60°C D 80°C

(2026 May/Jun - 0654/12 - Question 4 - Core)
i ORI RIS 2 RO B R KB 1
H B v L T A e, AR R 60 °C
Wk Co
ARSEE
3.

The graph shows the effect of temperature on an enzyme-controlled reaction.
Which point has the highest frequency of effective collisions?

A C

enzyme
activity B

A D

temperature/°C

(2025 Feb/Mar - 0654/22 - Question 3 - Extended)
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The graph shows the effect of increasing temperature on the rate of an enzyme-controlled
reaction.

rate of an
enzyme-
controlled
reaction

0 10 20 30 40 50 60 70
temperature/°C

Which statement describes what is happening between 10 °C and 30 °C on the graph?

A Anincrease in the rate of reaction increases the temperature of the reaction.

B Anincrease in temperature has no effect on the rate of a reaction.

C As the rate of reaction increases, the temperature has no effect.

D As the temperature increases, the rate of reaction also increases.

(2024 Oct/Nov - 0654/12 - Question 4 - Core; [f]f#i: 2024 Oct/Nov - 0654/13 - Question 4 - Core)

The graph shows the rate of reaction of salivary amylase at different temperatures.

A

rate of X
reaction

T T T T T
10 20 30 40 50

temperature/°C
What does the graph show at point X?
A The enzyme has stopped working.
B The reaction is nearly completed.
C The reaction rate is controlled by pH.

D The temperature is higher than the optimum.

(2022 Oct/Nov - 0654/21 - Question 4 - Extended; [a]#i: 2022 Oct/Nov - 0654/22 - Question 4 - Extended; [f]@i: 2022 Oct/Nov - 0654/23 -
Question 4 - Extended)
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Fungus can live at the base of human hair where the activity of one of its enzymes can cause dry

skin.

The graph shows the action of the fungal enzyme at different pH values.

A

rate of
reaction

T T 1 T T T 1 T 1
01 2 3 456 7 89
pH

Different shampoos have different pH values.

Which shampoo causes the greatest amount of dry skin?

A pH3 B pH5 C pH7 D pH9

(2022 May/Jun - 0654/11 - Question 4 - Core)

Catalase is an enzyme that breaks down hydrogen peroxide to form a foam of water and oxygen.
The maximum height of the foam produced at different temperatures in a given length of time is
measured.

The rate of the reaction is proportional to the height of foam.

The table shows the results.

temperature/°C height of foam/mm
10 1.2
20 3.1
30 4.2
40 5.4
50 3.6
60 0.0

Which conclusion can be drawn from these results?

A

B
Cc
D

Increasing the temperature decreases the rate of the reaction up to 50 °C.
Increasing the temperature decreases the rate of the reaction up to 60 °C.
Increasing the temperature increases the rate of the reaction up to 40°C.

Increasing the temperature increases the rate of the reaction up to 50°C.
(2022 May/Jun - 0654/12 - Question 4 - Core; [a]#i: 2022 May/Jun - 0654/13 - Question 4 - Core)
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The graph shows the rate at which 10g of starch is broken down by amylase at four different

temperatures. C
10+
AN .
massof 64 \ . e -
~ ——
| S 25°
\\\\\ 70 o
2
o-—0000000@0@0@ov-- 40
time

At which temperature does amylase work best to break down starch?

A 10°C B 25°C C 40°C D 70°C
(2023 Feb/Mar - 0654/12 - Question 4 - Core; [a]#i: 2023 Feb/Mar - 0654/22 - Question 4 - Extended)
i SR T IEMAIIRIEY N 10 g, FLEBOH R IR G E50 fif i ek B i
Megym = 10 8 — Mgy
B H 40 °C &R AT RN, e RITERK, TEREFETER K. Hk C.
ABSEE)

1.

The graph shows the effect of temperature on the time taken for a protease to digest protein.

At which point on the graph is the greatest frequency of effective collisions between enzyme and
substrate?

time taken to
digest protein B

C
temperature

\

(2022 May/Jun - 0654/23 - Question 4 - Extended)



Six test-tubes contain amylase and starch solution. The temperatures of the test-tube contents
are different. All other conditions are the same.

The table shows the time taken for the amylase to break down the starch.

temperature/°C 25 30 35 40 45 50
time/seconds 121 87 46 43 72 99

At which temperature is the activity of the amylase greatest?
A 25°C B 35°C C 40°C D 50°C

(2025 May/Jun - 0654/22 - Question 5 - Extended)

The graph shows the effect of increasing temperature on the time taken for amylase to fully
digest a sample of starch.

time taken
to fully
digest starch

Y

temperature

Which statements are correct?

1 As the temperature increases, the kinetic energy of the amylase and starch
molecules increases.

2 The time taken to fully digest the starch decreases as temperature increases
because there are more frequent collisions between starch and amylase molecules.

3 The time taken to fully digest the starch decreases as temperature increases
because the shape of the amylase changes as it denatures.

A 1,2and3 B 1and2only C 1and3only D 2and3only

(2023 Oct/Nov - 0654/21 - Question 4 - Extended)
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When the phenol molecules in apples are exposed to air, they react with oxygen and the fruit
turns brown. This is an enzyme-controlled reaction.

The graph shows the effect of pH on the time taken for pieces of apple to turn brown.

A

time taken
to turn brown

LI T T T T T T 1
0123456789
pH

Which statements are correct?
1 The optimum pH for this enzyme is between 5 and 6.
2  As the pH increases from 3 to 5, the phenol molecules and the enzyme move faster.
3 As the pH becomes higher than 6, the shape of the active site changes.

A 1,2and3 B 1and2only C 1and3only D 2and3only

(2024 Oct/Nov - 0654/23 - Question 4 - Extended)

A2 6: AEMERINESIREEREM pH ik k)

RGP R I HOIRBERR S, IREEEFH °C R,

P 2 f5 v PR ) pHL B A ; pH A AL, AINT 7 HBRYE, KT 7 M.
RIAAEAERP PRI A 4y, FORE 8 A% I . SRiE A AF R B AR IR AN AR
i B I e i B R REAR T, WS TERE BRI

EFE: RIERE: &S pH: pH
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The Pompeii worm lives in deep-sea hydrothermal vents where average temperatures are often

as high as 68°C.

Which graph represents the activity of enzymes found in the Pompeii worm?

A

rate of
reaction

0 10 20 30 40 50 60 70 80 9

temperature/°C

rate of
reaction

0 10 20 30 40 50 60 70 80 9

temperature/°C

(2022 Feb/Mar - 0654/12 - Question 4 - Core;

rate of
reaction

rate of
reaction

B

0 10

20 30 40 50 60 70 80 9

temperature/°C

0 10

20 30 40 50 60 70 80 9

temperature/°C

g : 2022 Feb/Mar - 0654/22 - Question 4 - Extended)
BB: VLU R PRHEA A B T3 68 °C, HLREE BB IR R4
& B I MEIG(EZ)TE 65 °C, HATERIRRIREM, Hld RER g e EE TR

1.

temperature/°C pH
A 30 3
B 30 9
C 70 3
D 70 9

Which conditions will best suit the enzymes of these bacteria?

Some species of bacteria live in alkaline hot springs at temperatures of 80 °C.

(2025 Oct/Nov - 0654/12 - Question 3 - Core; [@f#i: 2025 Oct/Nov - 0654/13 - Question 3 - Core)
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Some bacteria live in acidic, hot springs.

What are the optimum conditions for the enzymes of these bacteria?
A 20°C and pH4

B 20°CandpH9

C 80°CandpH4
D

80°C and pH9
(2024 Oct/Nov - 0654/22 - Question 4 - Extended)

BE 7. FERTLERAFEGH pH iEETER (F 55k o doik)

i 1 AR AL S D R BRAR 5 P B N (] PR S B ) ) i D B B AR BN
pH £ MG fER— pH T, MRS TR %, MR B3Rt

HCBEPIARRIENT B 7E R — pH ARSI M 2% pH A WA, AT R T
wg WR KT

Vo0 A H I BLPIRREE ) pH SV SO HIWE SIS DU, JerER— pH AL AR RS R TE

The graph shows the effect of pH on two different enzymes.
' enzyme Y

enzyme X
enzyme ,/'
activity /
0 2 4 6 8 10 12

Which statement is correct?

A Both enzymes show no activity in conditions of pH 4.
B Both enzymes are active in conditions of pH 5.

C Only enzyme X is active in conditions of pH 10.
D

Only enzyme Y is active in conditions of pH 3.
(2024 Feb/Mar - 0654/12 - Question 4 - Core)
fi#: 7EpH =5 4b, B X HBLMNG Y RS2y m T, SOTMEsRmtE R TE, WaEE.
Wik B
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The graph shows the mass of product produced by an enzyme-controlled reaction over time

when the reaction mixture is placed separately at 37 °C and at 60 °C. The starting concentration
of the substrate and the concentration of the enzyme used are kept constant.

A Y

mass of X\
product - 60°C

Y

time
What can be concluded from the graph?
A At point X on the graph, the enzyme has run out of substrate.

B The enzyme denatures at point Y on the graph.
C The reaction mixture has a higher kinetic energy at 37 °C.

D The reaction mixture has a higher initial rate of reaction when placed at 60 °C.

(2024 May/Jun - 0654/22 - Question 4 - Extended)
fE: e BRI T R AT AN, SO A AR AR R AR R R R R
ElH 60 °C fi i RIARIE K T 37 °C Ik, il 60 °C IHIAE S M. AL E K
e Do

| 5.2 BE5 R S5

AR SR INEEE TER M (B5k ko)

G TR FE R AL S I AR AR, T T B IR ] PAY S5 2 490 ) i/ B B W G 3R 7 o

R R ) B AT A Zil s HOBCH T — AN SRR MRS . AR A AR RLOR A o
it A B BT B B E BN em?/s B mol/s.

HE: RE; pH
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(b) State one factor, other than temperature, that affects enzyme activity.

(2024 May/Jun 0654/31 £510/Fi(b))

fR SRS VR AR IR A pHe 8 H HEBRIRE . T 512 pH.

% pHo,
BSED
1. (b) State one factor, other than pH, that affects enzyme activity.
(2023 Oct/Nov 0654/33 4575i(b))
2, (b) Name one factor, other than pH, that affects enzyme activity.
(2022 May/Jun 0654/32 454 55i(b); [ilH: 2022 May/Jun 0654/33 %54/5i(b))
3. (ii) State one other factor, apart from pH, that affects the activity of enzymes.

(2024 Oct/Nov 0654/32 Z5758i(a)(ii); [A]@8i: 2024 Oct/Nov 0654/33 45 715i(a)(ii))

AIE 2. AR FRHERREREREEAAEEE LA (ko)

P 128 s A S D PR 2R, BRI ) AR A B B A iR BB

FERRARAZVE AR B2 i ARIR T+ 2GR R e, B TARY o T K, Eshhnbk.
CHMAEE | RERNEE S KM E S WA AR L PRSI T  s  R v IN AHR B
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(c) Figure 3.1 is a graph showing the effect of temperature on amylase activity.

A

Pd

amylase y,
activity

AN

——

AN

0 10 20 30 40 50 60 70
temperature/°C

Figure 3.1

Explain the effect of increasing temperature from 0°C to 40 °C on amylase activity shown
in Figure 3.1.

(2026 Feb/Mar 0654/42 553 /8i(c))

fi&: WEAA, BEEM 0 °C TFE 40 °C I, FEMEEETEHT . HFEL) 40 °C MHKBIR K AE.
THEAEJEREE > T FURY > FRIZIREIE R, iBahnt, — & REEHE .

BLLIN ] A RO B % . TR S RIS SIS, WO A SR Y SRR
B BB 0 °CTHE 40 °C I, AR L . FEMEEHEYET R E R E.

RS

1.

(a) Photosynthesis is an enzyme-controlled reaction.

Fig. 4.1 is a graph showing the effect of temperature on the rate of photosynthesis.

A

N

rate of A
photosynthesis

N

N

0 5 10 15 20 25 30 35 40 45 50
temperature/°C

Fig. 4.1

80



(i) Explain the results between 0-30°C in Fig. 4.1.

(2023 May/Jun 0654/42 45485i(a)(i))

A student investigates the effect of temperature on the rate of photosynthesis.

Fig. 4.1 shows the apparatus they use.

oxygen bubble

N

oxygen gas

/ teSt'tUbe

| — water

aquatic
— plant

Fig. 4.1

The student counts the number of oxygen bubbles produced in one minute.

He repeats this investigation, changing the temperature of the water each time.

The number of oxygen bubbles produced per minute is equivalent to the rate of photosynthesis.

Table 4.1 shows the results.

Table 4.1
temperature/°C number of bubbles produced per minute
0 0
5 4
10 8
15 13
20 16
25 18
30 19
35 8
40 0

(b) Photosynthesis is an enzyme-controlled reaction.

(i) Explain the results in Table 4.1 between 5°C and 15°C.
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Which row is correct for photosynthesis?
raw materials products
A carbon dioxide and glucose oxygen and water
B carbon dioxide and water oxygen and glucose
C oxygen and glucose carbon dioxide and water
D oxygen and water carbon dioxide and glucose

(2022 Oct/Nov - 0654/11 - Question 5 - Core)
i BB TERMPIR A4
JEORE A ZEEALBRFNK P A R R o

Hik Bo
ARSE )
1. What are the products of photosynthesis in a green plant?
A carbon dioxide and water
B glucose and carbon dioxide
C oxygen and glucose
D oxygen and water
(2024 Oct/Nov - 0654/12 - Question 5 - Core; [a]#i: 2024 Oct/Nov - 0654/13 - Question 5 - Core)
2. Which row shows the correct raw materials and products of photosynthesis?
raw materials products
A CO, H,O CeH 1206 O,
B CeH 1206 H,O CO, 0O,
C O, CO, CeH1206 H.0O
D O, CeH 1206 CO; H,O

(2023 Oct/Nov - 0654/22 - Question 5 - Extended)
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Which word is missing from the word equation for photosynthesis?
carbon dioxide + .................... — glucose + oxygen

carbohydrate

chlorophyll

light

o o0 m >

water

(2024 Feb/Mar - 0654/12 - Question 5 - Core)

Which process removes carbon dioxide from the atmosphere?
A combustion

B decomposition

C photosynthesis

D respiration

(2024 May/Jun - 0654/11 - Question 13 - Core)

Which process requires chlorophyll?

excretion
B photosynthesis
C respiration
D transpiration

(2026 May/Jun - 0654/12 - Question 5 - Core)

What is the manufacture of carbohydrates from raw materials using light energy called?
A growth

B photosynthesis
C respiration
D

reproduction
(2024 May/Jun - 0654/23 - Question 5 - Extended)

Which statement about photosynthesis is correct?

A A plant uses carbon dioxide and glucose to produce oxygen and water.
B A plant uses carbon dioxide and water to produce glucose and oxygen.
C A plant uses glucose and oxygen to produce carbon dioxide and water.
D

A plant uses oxygen and water to produce glucose and carbon dioxide.

(2025 May/Jun - 0654/12 - Question 5 - Core; [a]#: 2025 May/Jun - 0654/13 - Question 5 - Core)



Which two arrows represent photosynthesis?

carbon dioxide
in the air
1 2
plant
3 4
oxygen
in the air
A 1and3 B 1and4 C 2and3 D 2and4

(2023 May/Jun - 0654/11 - Question 5 - Core)

A 2: BT MEFSEMSRAIENE (Fiik k k)

C HETRMESRS TR YRR TG :
THERAR & T M il i PR, DERMAREBAR. fHEYER.

BE: MR BHER

VoM S H BB T AR T RS R BRI EES HaR HIRAR S R R .

Which ion is important for chlorophyll production in plants?
A calcium

B iron
C magnesium
D

nitrate
(2022 Feb/Mar - 0654/12 - Question 5 - Core)
i BT RMG RS TIANS , MY SR HE R T
fiik Co
X953

1.

Which substance is essential to make chlorophyll?
A calcium ions

B cellulose

C ironions

D magnesium ions

(2025 May/Jun - 0654/21 - Question 4 - Extended)

84




Plants need magnesium ions and nitrate ions.

Which statements correctly show what the plants make using these ions?
1 Magnesium ions are needed for making amino acids.

Nitrate ions are needed for making amino acids.

Magnesium ions are needed for making chlorophyll.

Nitrate ions are needed for making chlorophyll.

o H» W N

A 1and4 B 2and3 C 2only D 4only

(2023 Oct/Nov - 0654/23 - Question 5 - Extended)

Plants require various ions to manufacture other molecules.

Which row shows the molecules that plants make from magnesium ions and nitrate ions?

magnesium ions nitrate ions
A chlorophyll chlorophyll
B chlorophyll protein
C protein chlorophyll
D protein protein

(2023 Oct/Nov - 0654/13 - Question 5 - Core)
Why are nitrate ions necessary for plant growth?
A They are essential for producing starch.
B They are found in the chloroplasts.
C They are part of the cell sap.
D

They are used in making amino acids.

(2023 Feb/Mar - 0654/12 - Question 5 - Core; [A]#5i: 2023 Feb/Mar - 0654/22 - Question 5 - Extended)

Which cell does not require magnesium ions for the synthesis of chlorophyll?

(2022 Oct/Nov - 0654/21 - Question 5 - Extended)
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The diagram shows a section of a dicotyledonous leaf.

Which layer is the spongy mesophyll?

(2022 Oct/Nov - 0654/13 - Question 5 - Core; [f]##i: 2022 Oct/Nov - 0654/23 - Question 5 - Extended)
i mEATW, AN AR BT, A RRE: B B4 HHES R %, APy .
C TR AT . HEF ks BAR KRS, AEAM A ik Co
BSED

1.

The diagram shows a section through a cell from a leaf.

Which part makes glucose using light?

(2025 Oct/Nov - 0654/11 - Question 6 - Core)

86




The diagram shows a plan of the cross-section of a dicotyledonous leaf.

<L

What is the name of the part labelled P?

A

B
Cc
D

palisade mesophyll
spongy mesophyll
upper epidermis

vascular bundle

The diagram shows a mesophyll cell.

In which structure does photosynthesis take place?

D—_ |

C\

Which leaf cell produces the most glucose?

A

B
C
D

palisade mesophyll
phloem
spongy mesophyll

xylem
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(2024 Oct/Nov - 0654/21 - Question 5 - Extended)

(2025 Feb/Mar - 0654/12 - Question 3 - Core)



The diagram shows a cross-section of a leaf.

Which row identifies the structures in the leaf?

X Y V4
A | palisade mesophyll spongy mesophyll stomata
B | spongy mesophyll palisade mesophyll stomata
C | palisade mesophyli spongy mesophyll guard cell
D | spongy mesophyll palisade mesophyll guard cell

(2026 May/Jun - 0654/13 - Question 2 - Core)

AE 4 AEMBAERTLFIT MRZE (F50k koY)

BE TR rRATYE T MR A R0, FREOtRET A ER .
PR T AR, HERER TR, Hhmgln, uaEREz_ .

AHHE R, HRAERAR 2 kiR s BB 2 L.

BE: MR W

R B AR B K A S B T AR, SER R MR R A D

A farmer notices that the older leaves of his maize plant are becoming yellow between the veins.
What is the plant lacking?

A carbon dioxide

B magnesium ions

C sunlight

D water
(2024 Feb/Mar - 0654/22 - Question 5 - Extended)
fi#: EM Rk AR, RIS R SR TR
B G R T EREE T, Bk DT
Wk Bo
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1. What causes plant leaves to turn yellow?
A alack of magnesium in the soil
B alack of starch in the leaves
C areduction in the rate of photosynthesis
D areduction in the rate of respiration
(2024 Oct/Nov - 0654/23 - Question 5 - Extended)
2. A farmer observes that a field of grass is not as green as usual.
Which substance has decreased in availability?
oxygen in the air
B nitrogen in the soil
C magnesium in the soil
D carbon dioxide in the air
(2026 May/Jun - 0654/23 - Question 4 - Extended)
3. Which row shows the effect of magnesium ion deficiency on plants?
leaf colour growth
A green good
B green poor
C yellow good
D yellow poor
(2025 Oct/Nov - 0654/22 - Question 5 - Extended)
4.

Plants do not grow well when they are deficient in magnesium ions.
What is the reason for this?

A increased water uptake from the soil

B not able to synthesise proteins from carbohydrates

C reduced diffusion of carbon dioxide into the leaf
D

reduced production of chlorophyll

(2025 Feb/Mar - 0654/22 - Question 4 - Extended)

A5 PH AL EERIRERREIR (Eik Yoy yoik)

LOMAMIATI ARG, HEER__ OGRE. SURERLOAE SIS RES
ML RATERR: ERBATHACIIH SR, I L S ABRUK S S -
RERMEREALE 5N

Mege R b HEE
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Which statement about the process of photosynthesis is correct?

A Chlorophyll produces chemical energy for the synthesis of carbohydrates.

B Chlorophyll produces light energy for the synthesis of carbohydrates.

C Chlorophyll transfers chemical energy to light energy for the synthesis of carbohydrates.
D

Chlorophyll transfers light energy to chemical energy for the synthesis of carbohydrates.

(2024 Oct/Nov - 0654/22 - Question 5 - Extended)
i HOCAERRRE R A, HRRWBORRE, SRR AR Y IO b 22 RE .
Wk Do

PSR
1.

Endothermic reactions use up more energy than they release while exothermic reactions release
energy overall.

Which row describes the type of reaction that occurs in the process of photosynthesis and in the
process of respiration?

respiration photosynthesis
A endothermic endothermic
B endothermic exothermic
C exothermic endothermic
D exothermic exothermic

(2023 May/Jun - 0654/23 - Question 8 - Extended)

A2 6: PEBSLREMIHRRIMREIER (55 kk ¥ok)

B R A P AE AL 18] N R4 T 6 S VR B PE AT S B 1] PN P2 AR B R SRR R
WEFER, B HAALA cm?/min B 4>/min,

HABSAF RS, ROEHRIERE AN, SEHRGREDEOR, SeamRl o iR EERE . BRA
TR PR PRI 5%

BR A R 3R BELR AR R AN A B B AN REARSETH e B BRI 3% 5[] IS4 1o Dl BRI BEAN — AL BRIR L, Doy
HARWEE
KBS KAERYGE , MR AR I

e ST N T A
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Which graph shows the effect of light intensity on the rate of photosynthesis, if all other factors
are kept constant?

A B

rate of rate of
photosynthesis photosynthesis

0 0

\j
\

o

light intensity

rate of rate of
photosynthesis photosynthesis
0 0

e
-

light intensity 0 light intensity

light intensity

\

(2022 May/Jun - 0654/21 - Question 5 - Extended; [f]f#i: 2022 May/Jun - 0654/22 - Question 5 - Extended. 2022 May/Jun - 0654/23 -

Question 5 - Extended)

fif HABPRRRFEAL, ORI GIORRRE 2, BB, Jef s R,
Yo ARSI S . HAB R R SO IR, oAl R R A
W 258 ETHRIREPES . ik Do

HBSED
1. Which graph shows the effect of increasing light intensity on the rate of photosynthesis?
A B
A A
rate of rate of
photosynthesis photosynthesis
light intensity light intensity
C D
A A
rate of rate of
photosynthesis /_ photosynthesis
light intensity light intensity

(2026 May/Jun - 0654/22 - Question 5 - Extended)



Which conditions will result in the highest rate of photosynthesis?

light intensity carbon d‘°’$ide
concentration

A high high

B high low

C low high

D low low

(2023 Oct/Nov - 0654/11 - Question 5 - Core)

The graph shows the effect of increasing light intensity on the rate of photosynthesis of a
submerged aquatic plant.

rate of
photosynthesis

Y

light intensity
Which factor is limiting the rate of photosynthesis at X?
A carbon dioxide concentration
B humidity
C light intensity
D

temperature
(2023 May/Jun - 0654/22 - Question 5 - Extended)
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An experiment is set up to investigate the effect of changing the light intensity on the rate of
photosynthesis.

The lamp is moved in 10cm intervals away from the plant and the number of bubbles of gas
recorded in 60 seconds.

move lamp away
by 10cm intervals
up to 50cm

3\ '

o o

lant
plant—__ | “NY ° D/Iamp
S0, ©

beaker—__ | %‘ ) :
=\ !

IIII]IIIIIIIII]IIIIIIIII]IIIIIIIII]II

ruler
What will be the result of moving the lamp further away from the beaker containing the plant?
A The number of bubbles of carbon dioxide will decrease.
B The number of bubbles of carbon dioxide will increase.
C The number of bubbles of oxygen will decrease.
D

The number of bubbles of oxygen will increase.

(2023 May/Jun - 0654/21 - Question 5 - Extended)



The volume of oxygen produced by a submerged aquatic plant is investigated at different light
intensities as shown.

=
3 oo (
/ o
- —~
I
\ o
[ 1

A B
_h _h
volume of volume of
oxygen | oxygen
produced produced
0 T T T 0 T T >
0 light intensity 0 light intensity
(o D
_h _h
volume of volume of
oxygen | oxygen
produced produced
0 T T > 0 T T >
0 light intensity 0 light intensity

(2022 Oct/Nov - 0654/22 - Question 5 - Extended)

RE 7 B R SRS SIRINBERT M (55K k57 v v7)

DT SAREX_ FRIOTUS, SOMMIBATAR, SRR, R A
RIKZES O

E PR GBI SECERREYENT R

[, KRR PN TR s IR P AN S B, e AR, OB — ALk
P U A B S, AT | fint A ST A B

Ko DRI RSB LR
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The diagram shows a cross-section through a leaf.

il 1

Which tissue is adapted for gas exchange?

(2023 Oct/Nov - 0654/21 - Question 5 - Extended)

AR BB, O SUARAE A PR R ik

ARSI HIA |

s

HH,

A

D 4ty itg it

fiR:

Wik Do

RS

The diagram shows a section through a leaf.

Which labelled part enables oxygen to escape from the leaf?

(2025 Oct/Nov - 0654/21 - Question 6 - Extended)
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Which cell in a plant leaf controls gas exchange?

(2026 May/Jun - 0654/21 - Question 3 - Extended)

The diagram shows the cross-section of part of a leaf with cells labelled W, X, Y and Z.

B
588

‘.a\‘:s.
SRS
SR X

7

o
1!.?
R0
.’V
&

y
<
b
’s
i
0%

4 Y
Which cells lose most water and which cells absorb most carbon dioxide during the daytime?

A Wand X B XandY C YandZ D WandZ

(2024 May/Jun - 0654/12 - Question 5 - Core; [a]#i: 2024 May/Jun - 0654/13 - Question 5 - Core)
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The diagram shows a cross-section of a leaf of a plant.

The leaf is adapted to float on water with the upper epidermis exposed to the air.

IS

OC0OQ0

Which statement explains one adaptation visible in the diagram?

lower epidermis

A Guard cells in the lower epidermis are always closed to stop water escaping the leaf.

B The palisade mesophyll cells are next to the lower epidermis to maximise photosynthesis.
C The stomata are in the upper epidermis so that gas exchange with the air can take place.
D

There is no cuticle in the upper epidermis to prevent water entering the leaf.

(2024 May/Jun - 0654/21 - Question 5 - Extended)

FAEL 8: RIBESCEBIM AR R (kK Yoy i)

e R FH 3 ) AT T A SR IR A s JERnBRNE R ToEERI
AR OB .

LRI JE A R AEERY . B ek ZEABRAUK: SRR M EA
1115724 7

SCHR S, ARGk 0 XIAE TR ey s B XA 40 XIS RE TR ek o

B WBG; LM R
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The diagram shows a variegated leaf.
white area

s
v

N

Which requirement for photosynthesis can be tested using this leaf but not using a completely
green leaf?

A carbon dioxide

B chlorophyll
C light
D water

(2025 Feb/Mar - 0654/12 - Question 7 - Core)
i BRI B R A XA S 3 W DXL T [ — i, e R AR AR S S A )
AP XA TE R A I 45 2R . 7T UKL 2 3 2 5 e AR L b 5 o #8032 Bo
ARSE )
1.

The starch in a plant is removed.

One part of a leaf of the plant is covered with black card.

black card

The plant is then put in the light for six hours.
The card is removed and the leaf is tested for starch using iodine solution.

Which row shows the colours of the iodine solution after it is added to different parts of the leaf?

part of leaf
not covered by card covered by card
A blue-black blue-black
B blue-black yellow
C yellow blue-black
D yellow yellow

(2025 May/Jun - 0654/11 - Question 6 - Core)
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The diagram shows a leaf, still attached to a plant, with both green and white areas that have
been partly covered with black paper.

The leaf is left in bright light for six hours and then tested for starch.

Which area of the leaf turns blue-black after the starch test?

green area

white area

black paper

(2023 May/Jun - 0654/12 - Question 5 - Core; [f]#: 2023 May/Jun - 0654/13 - Question 5 - Core)

A plant with variegated leaves is destarched. A strip of black paper is attached to both sides of a
leaf and the plant is placed in the light for 24 hours.

strip of
black paper

green

The leaf is then tested for starch.

2
key
1 green under paper
ition of 3 2 greenin the light
Eloas(;klopnager 3 white in the light
4 white under paper

Which areas of the leaf stain blue-black with iodine?

A 1and4 B 1only C 2and3 D 2only
(2022 Oct/Nov - 0654/12 - Question 5 - Core)
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4. A plant has leaves which have white parts and green parts. One of the leaves is partly covered by
a piece of black card on both sides. The plant is left in the light for two days.

white part of leaf

green part of leaf

position of black card
The leaf is then removed and tested for the presence of starch.

Which row is correct?

P Q R S
A v X X v key
B X v v X v = starch present
C X v X X X = starch absent
D v X v v

(2022 Feb/Mar - 0654/22 - Question 5 - Extended)

A2 9: FIMTHEMEFRETEMEL (ki)

ZHEMEYINE TR T EOUHUK, RN IREE b B il :

TEAEFIM SR ARAT T, AP —EALBRUK RIS AU ToALEs 7 AR L3 e .
APREEVE R, ALk O R E R Ok

B AU UL T

A BTSSR P F bR B A1 S A I, SeRbE. K. AR T T

Plant nutrition needs light and water.

Which row shows what else needs to be taken in?
cgrb_on ions organic
dioxide compounds

A v v v
B X X v
Cc v v X
D v X X

(2022 Feb/Mar - 0654/22 - Question 1 - Extended)
i FYIBRTEZOEFUKSL, R LM TS 1.
AU BG A ER S, AT RE TR FR AR 3.
FPX A E A Co Wik Co
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1.

What do plants need for their nutrition?

A carbon dioxide, ions, organic compounds and light
B carbon dioxide, ions, organic compounds and water
C carbon dioxide, ions, light and water

D carbon dioxide, organic compounds, light and water
(2022 Oct/Nov - 0654/21 - Question 1 - Extended; [H]f: 2022 Oct/Nov - 0654/22 - Question 1 - Extended. 2022 Oct/Nov - 0654/23 - Question

1 - Extended)
A 10 ARGIERARLEOIRS FH (F5hk K yoir)
TEXFIM R FERISAT T, SeaVEHE SRR AR S AL R 2 b A1 <o
MCPJE . AW 1 NMERES T 6 A ARk, ZERS TR -
AR n MR, B AR RO, B L.
K2 6:1; 6n
FUE U R o FROFR TR A AR RO, R 6 1 Bl TR AR
How many molecules of carbon dioxide are needed to produce six molecules of glucose?

A 1 B 2 c 3 D 36
(2024 May/Jun - 0654/22 - Question 5 - Extended)
i MR L AR FRE 6 AN R a1, A
6 x 6 =36
Hik Do

A 11 B SHER AT ERHE (5 Kl dok)

BV FTR P A 87 B3 T % A R W B R R AR AR s 22 T b 0 145 B T A
AETK, EE AR

R R R PR, AE AT A AR T B S5 e B IR TR - BRI T T
Fp . ARESR BRI T R

Mg TERY RHERARES T

4

>
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The diagram shows some of the uses in a plant of the initial carbohydrate made by

photosynthesis.

initial carbohydrate
made in photosynthesis

/

many of the addition of X
same molecules
combined together

\ v

Y amino acids

Which statement is correct?
A Xis a magnesium ion.
Xis iron.

Y is starch.

O O W

Y is an oil molecule.
(2023 May/Jun - 0654/23 - Question 5 - Extended)
i JeB A ERDE BRI R R A, PR WA T A ST RIE . LY 2IEk .
REMRER, X PONHRIRE T, NRBEE T8k,
Wik Co

12 HEARILEFEEHLTE (FHik i)

WIOEHGR B XD A AE R, SRR, s SR — %A
B AR BT R OSSR, A8, B WERN____ .
ELEAN R G H R BE I, AR /NI I B AR A REFAAL, KIRF A °C Fomo

e FANE AR PEllAYE

102




I]ﬂﬂb}@E&%$ﬁ%%ﬁﬁﬂ@ﬁﬁﬁ@ﬁﬁ,%%%%%ﬁﬁﬁﬁ,ﬁ@%ﬁ%ﬁ¢ﬁmﬁo
D

The rate of photosynthesis of an aquatic plant is measured by counting the number of bubbles of
oxygen produced every minute, as shown. The rate is measured at different light intensities.

(\_—boiling tube

\ (

/ o

L / 0| t
water
- ~ 4
o

\

|__-aquatic plant

Which two variables need to be kept constant?
A size of plant and temperature of the water
B light intensity and size of the boiling tube

C size of plant and size of the boiling tube
D

temperature of the water and light intensity
(2024 May/Jun - 0654/11 - Question 5 - Core)
fif: SEIBFOC R BERDGEVE AR B, SOE R & MUE A & .
TR /NFKIR IR D S AEAER , LB BLORSF A2
HE Ao

R 13 BRSRMBFILRSANREEE (kK ior)

CHIR AWCEMH A P R CONAR: EHMRMER, SHaRMHAA
. reedEe AR RE -
“EBGRCEERIR R, AR BREE AR ER T

MR TR ey, M WM A .

B s “EAER: ARG
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Bl The diagram shows an investigation into factors affecting photosynthesis.

4 L[ 4

ini reen i
aluminium g9 |_green | white | _green
foil leaf leaf leaf leaf

sodium hydroxide
to remove
carbon dioxide

The tubes are left for 24 hours after which the leaves are tested with iodine solution.
How many of these leaves turn blue-black when tested with iodine solution?

A 1 B 2 CcC 3 D 4
(2022 May/Jun - 0654/12 - Question 5 - Core; [a]f##: 2022 May/Jun - 0654/13 - Question 5 - Core)
fi: SRR SR aH G, SEAMPRE B> —Ekik, Aar g bR R, AR RE
RAEEFR SR A A BRI 2, RRIBRGErs, BOA | AR i R,
WL Ao
$795%: 5]
1.

A student places a plant in the dark for 24 hours.

Aluminium foil is then placed around one leaf.

A second leaf is sealed in a bag with soda lime to remove carbon dioxide.
A third leaf is then sealed in a bag with iron filings to remove oxygen.

The plant is then left in the light for a further 24 hours.

The diagram shows the experiment.

Y aluminium foil
wrapped around leaf

X z
iron filings to soda lime to remove
remove oxygen carbon dioxide

Which leaves would turn blue-black when tested with iodine solution?

A Xonly B XandY C YandZ D Zonly

(2022 May/Jun - 0654/11 - Question 5 - Core)
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(a) Fig.7.1is a drawing of a cross-section of a leaf.

Fig. 7.1

State the names of the parts labelled A, B and C in Fig. 7.1.
A
B
Cc

(2023 May/Jun 0654/31 Zf5758i(a))
i ARSI KL STE LR BAMINETITZ . % A BABUZ.
B S PRI R T — B4, B O TN R
C M5 RE GAE T R FIKIF T, # C <AL
% ANARUZR, BATEB, CHhAAL
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1. (a) Fig. 7.1 is a diagram of a cross-section of a leaf.

(i) State the names of the parts labelled A and B in Fig. 7.1.

A

B

2,

Al

(2023 Oct/Nov 0654/43 257:8i(a)(i))

(a) Fig. 4.1 shows a cross-section of a leaf.

B

—
S oo [ s s

OOO
0

SO
SOOO0S .3

Fig. 4.1

(ii) State the names of the parts labelled A and B in Fig. 4.1.

A

B

(2024 May/Jun 0654/43 45485i(a)(ii))
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3. (a) Fig. 10.1 is a diagram of a cross-section through a leaf.

Fig. 10.1

(ii) State the name of the part labelled E in Fig. 10.1.

(2022 May/Jun 0654/32 % 105i(a)(if); [Fl55: 2022 May/Jun 0654/33 451055 (a)(ii))

4. (b) Fig. 7.1 is a photomicrograph of a cross-section through a leaf.

Fig. 7.1

(i) State the name of the part labelled X in Fig. 7.1.

(2024 May/Jun 0654/32 #575i(b)(i); [Fi: 2024 May/Jun 0654/33 5 755i(b)(i))
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5.

(a) Fig. 10.1 is a diagram of a cross-section through a leaf.

= S =gH
Fig. 10.1

(i) State the name of the part labelled X and the cell labelled Y in Fig. 10.1.
part X

cellY

(2023 Oct/Nov 0654/33 45 1045i(a)(i))

Figure 1.1 shows some of the cells in part of a leaf.

Figure 1.1

(@) Name the cell labelled C in Figure 1.1.

(2026 May/Jun 0654/42 4115i(a))
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(c) Complete the sentence to describe the transfer of energy during photosynthesis.
During photosynthesis chlorophyll transfers energy into
energy.

(2024 Oct/Nov 0654/42 45455i(c))
i M ERRBOLRE, BEER SR AYWIE AL 2ERE, BOLRREL bR .
& e fhEFRE.

ARSE 22
1. (b) Complete the energy transfer that takes place using chlorophyll.
energy — energy
(2023 May/Jun 0654/41 %54 5i(b))
2. (d) Chlorophyll is also necessary for photosynthesis.

State the energy transfer that chlorophyll is responsible for.

energy — energy

(2022 May/Jun 0654/43 25455i(d))

A2 3: BRI R RREXT L SERRNER (55 % kv ¥oik)

CHY WM ARG T A ERE T, BMH A ETOLEER N ERAL.
AP I A A . HEFR BRI TR N AT AN S AN

N1 V% , HA ISR OGRE s SR bR MR R
HR: KA R
N O I A 2R TR, DR S ER, SR kS, S

ALK HHES ) R

(d) Describe two ways the cells in the palisade mesophyll layer are adapted for photosynthesis.
(2023 May/Jun 0654/42 5545i(d))

il MR PO ARI N A VR 2 kA A SR E TR 2 Ot RE s AN RASHURIFHES) R % B T

HNARL SH SRR AN, TTIRICE £ 6RE.

% Mgk L 4R RKHERITHEY R %
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1. (a) Fig. 4.1 shows a cross-section of a leaf.

S oo e o s o

G-

(iii) Describe two ways in which the part labelled G in Fig. 4.1 is adapted for photosynthesis.

(2024 May/Jun 0654/43 45485(a)(iii))
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Fig. 4.1 summarises one pathway of water through a plant.

X
i
leaf
%a
S0 i
soil water rget T B
B

soil particle Y Y4

pathway of water —»
not to scale

Fig. 4.1

(b) Describe two ways that cell X in Fig. 4.1 is adapted for photosynthesis.

(2024 Oct/Nov 0654/43 #4/5i(b))
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and a bulging stomach.

Which component of a balanced diet is lacking in someone with kwashiorkor?

A fibre

B protein

C iron

D vitamin D

(2022 Oct/Nov - 0654/23 - Question 6 - Extended)
R ARRKIRZE. FRMIKFIIEIREL KAF & 5 A BRI R B o
S BB RS T R Bk 2 51k, #E B

RSk )

1.

Citrus fruits such as oranges and lemons are a principal dietary source of which nutrient?
A carbohydrate

B protein
C vitaminC
D

vitamin D

(2026 May/Jun - 0654/12 - Question 6 - Core)
A 5-year-old child has rickets.
Which nutrient is deficient in the child’s diet?
A carbohydrate
B protein
C vitaminC
D vitamin D

(2025 Feb/Mar - 0654/12 - Question 8 - Core)
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The condition kwashiorkor is characterised by a poor growth rate, swelling of the hands and feet,



A deficiency of which nutrient causes a person to suffer from scurvy?

A

B
Cc
D

calcium
iron
vitamin C

vitamin D

(2026 May/Jun - 0654/11 - Question 3 - Core)

Which dietary deficiency causes rickets?

A

B
C
D

iron
protein
vitamin C

vitamin D

(2026 Feb/Mar - 0654/12 - Question 4 - Core)

Which food helps prevent scurvy?

A

B
C
D

bread

cheese

eggs

lemons

(2025 May/Jun - 0654/12 - Question 6 - Core; [a]fi: 2025 May/Jun - 0654/13 - Question 6 - Core)

What is a good source of vitamin C?

A

B
Cc
D

citrus fruits
liver

meat

milk

(2023 Oct/Nov - 0654/13 - Question 6 - Core)

A person is unwell with the following symptoms.

e swollen abdomen (belly)
e red patches on their skin

e loss of muscle mass

What is the likely condition that this person has?

A

B
Cc
D

iron deficiency
kwashiorkor
marasmus

scurvy

(2023 May/Jun - 0654/23 - Question 6 - Extended)



Which statements are correct?

1 Alack of vitamin C causes scurvy.
A lack of vitamin D causes softening of bones.
A lack of calcium causes kwashiorkor.

A lack of iron causes marasmus.

o H» W N

A 1and?2 B 1and4 C 2and3 D 3and4

(2024 Feb/Mar - 0654/22 - Question 6 - Extended)

2009 and 2014.

Which row explains this change?

diet contains number of people

too little vitamin C decrease
too little vitamin D decrease

too little vitamin C increase

o 0O W >

too little vitamin D increase

There was an increase of 27% in the number of hospital admissions related to scurvy between

(2025 Oct/Nov - 0654/12 - Question 5 - Core; [a]#i: 2025 Oct/Nov - 0654/13 - Question 5 - Core)

A person has a low red blood cell count and is constipated.

Which row shows the components that may be in short supply in this person’s diet?

low red blood .
constipated
cell count
A calcium water
B calcium fats
C iron fibre
D iron protein

(2023 May/Jun - 0654/11 - Question 6 - Core)

AE 2. EALHUREFEXIEWHRE (kK ko)

{H{kiE (alimentary canal) R EYELMELSEIE, BYKRKELIH. B Ma.
K HFAL o
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HE# (egestion) ERIFMEMIM_____ HEHASMERE : FEAIBIRAE B 4o 1 858 -
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Which location does undigested food move to after passing through the small intestine?
A blood
B large intestine
C pancreas
D stomach

(2025 Oct/Nov - 0654/11 - Question 7 - Core)

& RINCEDITIHER S, NaZ e EREK
LRI i Nz R AN K. Gk B

RS

1.

The diagram shows the human alimentary canal and other organs.

Which row shows the route of food through the alimentary canal?

first > |ast
A 1 2 3 4
B 1 2 5 4
C 2 4 3 5
D 2 4 5 6

(2025 May/Jun - 0654/11 - Question 7 - Core)
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The diagram shows part of the human alimentary canal and associated organs.

Which labels identify the liver, pancreas and stomach?

liver pancreas | stomach
A 2 1 3
B 2 3 1
Cc 4 2 3
D 4 2 1

(2024 May/Jun - 0654/12 - Question 4 - Core; [a]#i: 2024 May/Jun - 0654/13 - Question 4 - Core)
The diagram shows the human digestive system.

Which letter shows where egestion occurs?

(2026 May/Jun - 0654/13 - Question 3 - Core)
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The diagram shows part of the human alimentary canal.

Which row identifies P, Q and R?

P Q R
A oesophagus large intestine stomach
B stomach small intestine large intestine
C stomach large intestine small intestine
D oesophagus small intestine large intestine

[ =. MBS RBAHEL SR IEE

s
F

B KMAE: ANATH: A7

B AN

Which organs produce digestive enzymes?

A PandQ

(2022 Oct/Nov - 0654/12 - Question 6 - Core)

The diagram shows part of the human digestive system.

HLRIE____ WEYaFofm__ o FiadiE, i b iHfesE Rl
FEERIGE A . B AR A T 0 B 5NN A A R A AR NN R PR
FEREF=2E R8T, RRAE I, REREOK.

Pl E AR FE RN BR B AR 1 R AR . XS B D RERCA T RAAL

AU B AL R GEAR L B D IR = A s R R OLI . SeBHAE S IBRF N .

B QandR
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(2025 Oct/Nov - 0654/22 - Question 6 - Extended)
fi#: B PoAHYE, Q AE. RAPIR. S hK.
IR A ARG, HON . Q F R

Hik Bo
ARSE )
5. The diagram shows the human alimentary canal.
7N\
il
-
.
N
S\ ‘ﬂ j
\ 4\
( J
In which labelled organs are large insoluble molecules broken down into small soluble
molecules?
A PandR B RandS C SandQ D QandP

(2023 Feb/Mar - 0654/22 - Question 6 - Extended)
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The diagram shows part of the digestive system.

P

Which labelled parts produce digestive enzymes, absorb water and store bile?

produce digestive absorb water store bile
enzymes
A P Q R
B Q R ?
c R S ?
D s P

(2022 May/Jun - 0654/11 - Question 6 - Core; [f]##i: 2022 May/Jun - 0654/12 - Question 6 - Core; [H]#i: 2022 May/Jun - 0654/21 - Question
6 - Extended; [f]#i: 2022 May/Jun - 0654/13 - Question 6 - Core; [a]fi: 2022 May/Jun - 0654/22 - Question 6 - Extended; [q]i: 2022 May/
Jun - 0654/23 - Question 6 - Extended)
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Some processes that occur in the alimentary canal and associated organs are listed.

—_

absorption
2 assimilation
3 digestion
4 egestion
5 ingestion

Which diagram correctly links each process to the part of the alimentary canal or associated
organs?

(2023 May/Jun - 0654/21 - Question 6 - Extended)
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EDHA THEESSAMISTE. SRELEFERD. LIE NMERITHE.

AR AEYREER . BRREARERRE WRIE: BEAFRA TARKMALUESE.
R T RIRE R BORIMZLE HAAS Sy . RS S8 FE S Y] R HIE s ek .
FESA4EE g ymEat HiiE, ABT__ o WWECESRSENMBUHEFE R, SN ¢/100 g
B¢ mg/100 g,

EE: RERORTE: BHAA PR

VAN AHMBLEY). ERESEEFRSRE, IR rRIEASE RN, SEICIhREx
BIE IR o

KD

Which food ensures the blood has enough haemoglobin to carry oxygen?
A cheese which contains a large amount of calcium

B orange juice which contains a large amount of vitamin C

C liver which contains a large amount of iron
D

salmon which contains a large amount of vitamin D

(2022 Oct/Nov - 0654/13 - Question 6 - Core)
g MLEASE, MLEAREA B,
JEREE A KSR, WA IMLLE BT SR ek .

Wik Co
ARSE )
1. Calcium and iron are components of the diet.
Which parts of the body need these components?
dietary component
calcium iron
A blood bone
B bone skin
C bone blood
D skin bone
(2024 Feb/Mar - 0654/12 - Question 6 - Core)
2.

Which component of a balanced diet is needed to prevent constipation?
A carbohydrate

B fat
C protein
D fibre

(2024 Oct/Nov - 0654/23 - Question 6 - Extended)
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Which component of a balanced diet is a source of energy?

A

B
Cc
D

carbohydrates
minerals
vitamins

water

(2026 May/Jun - 0654/21 - Question 4 - Extended)

Which nutrient is needed to make strong bones and teeth?

A

B
Cc
D

calcium
fat
starch

fibre

(2023 May/Jun - 0654/12 - Question 6 - Core; [a]#i: 2023 May/Jun - 0654/13 - Question 6 - Core)

What is the dietary importance of fibre?

A

B
Cc
D

It builds and repairs tissue.

It builds strong bones and teeth.

It helps to prevent constipation.

It provides a source of iron.

(2024 Oct/Nov - 0654/11 - Question 6 - Core)

Which row about food groups is correct?

food group main function food source examples
A carbohydrate provide energy bread, pasta, rice
B fat tissue growth and repair bread, pasta, rice
C fibre tissue growth and repair fish, meat, seeds
D protein provide energy fish, meat, seeds

Which row provides
alimentary canal?

(2023 Oct/Nov - 0654/11 - Question 6 - Core)

the greatest amount of the nutrient needed to move food through the

nutrient content/100g
calcium/mg fibre/g protein/g sugar/g
A 36.0 5.1 9.0 24.8
B 35.0 2.8 3.3 20.0
C 46.0 10.9 9.0 0.8
D 8.5 0.0 28.0 0.0

(2023 Oct/Nov - 0654/12 - Question 6 - Core; [f]f#i: 2023 Oct/Nov - 0654/22 - Question 6 - Extended)
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AE 4 ROHURGEIL SEFEEERXTR (5% kok Yoi)

PUBIHLIE B BN B, &Y T AR A
P22 AT BRI T, FEKT AN R 23150 fif J . PEA RO o
Mgt A .

B W NI ST BRATERAH
A HBLEAC R o BB FE RN SRR I S W AR B R B 2y T

Which type of molecules speed up chemical digestion?
A carbohydrates

B enzymes

C hormones

D fatty acids

(2023 May/Jun - 0654/12 - Question 4 - Core; [a]fi: 2023 May/Jun - 0654/13 - Question 4 - Core; [a]#i: 2023 May/Jun - 0654/22 -
Question 4 - Extended)

& AR SRR AL, BEREINPR I 2N TR A

Hik Bo
RS E 22|
1. What are the products when oils are digested?
A amino acids and glycerol
B fats and amino acids
C fatty acids and glycerol
D fatty acids and sugars
(2024 May/Jun - 0654/12 - Question 3 - Core; [f]{i: 2024 May/Jun - 0654/13 - Question 3 - Core)
2. Starch is chemically digested into maltose by the enzyme amylase.
What are the properties of the maltose molecules?
A large and insoluble
B large and soluble
C small and insoluble
D small and soluble
(2025 May/Jun - 0654/22 - Question 7 - Extended)
3. Which row about digestion is correct?
type of digestion before digestion after digestion
A chemical large pieces of food small pieces of food
B chemical large insoluble molecules small soluble molecules
C physical large soluble molecules small insoluble molecules
D physical large pieces of food small soluble molecules

(2025 Oct/Nov - 0654/21 - Question 7 - Extended)
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Which statements about chemical digestion are correct?
1 It breaks food into smaller pieces.
It converts small molecules into larger ones.

2
3 It produces molecules that can be absorbed.
4 It produces small molecules.

d

A 1and2 B 1and3 C 2and4 D 3and4
(2023 Feb/Mar - 0654/12 - Question 6 - Core)
5. Protein shakes are used by athletes to supplement their diet. They are a drink made by dissolving
protein powders in water or milk.
Which types of digestion will be required before they can be absorbed?
chemical mechanical
digestion digestion
A v v
B v X
C X v
D X X
(2024 Oct/Nov - 0654/22 - Question 6 - Extended)
6.

Which statements about mechanical digestion are correct?

1 Food is broken down into smaller pieces.
Food molecules do not undergo chemical changes.
Soluble molecules are formed from insoluble ones.

Large molecules are broken down to smaller ones.

o H» W N

2 B 1and4 C 2and3 D 3and4
(2023 Oct/Nov - 0654/23 - Question 6 - Extended)

A 1an

R 5. PEANTFERS KRR ITIRE (0% ko ¥o k)

EBEA Uik Rk BTEEMEARTRENEES. FI AL EM IR .

Pk ERg 0 ATWEEY: REREE . HTRERREY.
BTEAMERA T REET, H s, T EEERE Y.

B CPHMIL KK R
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Dogs are mammals and have the same types of teeth as humans.

Which tooth is a canine?

(2022 Oct/Nov - 0654/11 - Question 6 - Core; [[]i: 2022 Oct/Nov - 0654/21 - Question 6 - Extended)

g RGBT OIETT . MEdR K.
Kb D B 2R AL T Atk e 77, FBARARK, ik Do

FXI%53)
1. Humans have different types of teeth.

Which type of tooth is used for biting off food?

A canines

B incisors

C premolars

D molars

(2024 May/Jun - 0654/21 - Question 6 - Extended)

2,

The diagram shows human teeth in the lower jaw.

Which type of tooth is X?

A canine

B incisor

C molar

D premolar

(2024 Oct/Nov - 0654/12 - Question 6 - Core; [a]#i: 2024 Oct/Nov - 0654/13 - Question 6 - Core)
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A2 6: XoREHRIFL LS HAMER (F5hk ko)

liky s PRI, BEN /MG REH AR B B R E R B
HATHAE R BN 43 OSE 22 /IR I, 31X — 1 Rk S PN TR
AR TR, B AEIHICNE . AREX IR T Hik.

wg WPEs FULs A

FILE BRI DD RE SCRE R B W SRR A I, ST R LA R A

What is one of the functions of bile?
A denaturing lipase

B digesting fats

C emulsifying fats
D

increasing acidity
(2023 May/Jun - 0654/22 - Question 6 - Extended)
fl s REIHRERE KT 43 MO 2 /NGRS . i A LA
REIH A EHENIRG, AREEILIENT ;s BT 26, SaEmBRik.

Gk Co
FXI%:3)
1. What is a function of bile?
A assimilation of proteins
B chemical digestion of carbohydrates
C emulsification of fats
D lubrication of ingested food
(2026 May/Jun - 0654/21 - Question 5 - Extended)
2.

Which organ produces an alkaline mixture that neutralises gastric juices?
A salivary glands

B large intestine
C liver

D stomach

(2025 May/Jun - 0654/21 - Question 6 - Extended)

A7 ROWBSEREIER (Efik i)

Al UK (absorption) & YH AV JE BB YI/INr T 2R3 NG REBE N, Hd 2 ; [Fk (assimilation)
XL RN BRI, R I O AL B R o BN R B RIORHZ DN B i, HEBR R
HLEY LIS AL THEE « FIWrRLE, sk N FEAEEL PR LR Kt
HAAL
Ao M SR
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What is assimilation?

A the movement of digested food molecules into the cells of the body where they are used,
becoming part of the cells

the movement of digested food molecules through the wall of the intestine into the blood
the passing out of food that has not been digested, as faeces, through the anus

the taking of food and drink into the body through the mouth
(2022 Feb/Mar - 0654/12 - Question 6 - Core; [flfi: 2022 Feb/Mar - 0654/22 - Question 6 - Extended)
fiE: mFEERE L, SR EYIS TN SR, TEAME BRSO 4 ) — 5845 o
A FTBHE ARSI Lo
Wik Ao

A2 8: HLHLEERIRIR . IRMAE AEMUNT AL (3555 % K Yo vv)

HLEER LR D T AR N T TEEmRmER . BA% k.
b3 LR e O 1 IRV AN 7/ L2 . ) o

e s Eh BRI A L e/ NP R N T 2 8 s SR Y B AR A, B AN ALK R
IR N BIERR o

Bl BRI R R TR e, BEART ;

TEREEEREIE PR A AF NIEVERSS . frid pH H 7 pH 3BUA #AL.
B FEEFHE IRITRRANH N LA

R U2 W AEHRAL SRS pH N SE BIAEXIR IR RMIAIAE AL .

Pancreatic insufficiency is a condition that occurs when the pancreas is unable to produce
enough enzymes.

Which secretions are reduced due to this condition?
A amylase, lipase and protease

B amylase, lipase and bile

C amylase, insulin and protease

D glucagon, insulin and protease
(2023 Oct/Nov - 0654/21 - Question 6 - Extended)
f#: HIBRIRAE S I TERIEG NRTEGAN R G, AR08l 2 B X = o
Ji Ky 2R v ML SRR, FE R A
Uk Ao
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1. The diagram shows the human digestive system.
1— N 5
Which labels identify two locations where amylase acts?
A 1and2 B 1and4 C 2and3 D 2and4
(2026 May/Jun - 0654/23 - Question 5 - Extended)
2. Which row about secretions in the alimentary canal is correct?
substance . area of
action .
secreted alimentary canal
A amylase breaks down fats into fatty acids and glycerol small intestine
B bile breaks down fats into fatty acids and glycerol small intestine
C hydrochloric acid breaks down proteins into amino acids stomach
D protease breaks down proteins into amino acids stomach
(2024 May/Jun - 0654/23 - Question 6 - Extended)
3.

Which row shows the parts of the alimentary canal where the enzymes amylase, lipase and
protease are secreted?

mouth small intestine stomach
A amylase protease amylase
B amylase lipase protease
C protease protease lipase
D protease lipase lipase

(2025 May/Jun - 0654/23 - Question 4 - Extended)
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A
X

enzyme
activity

The diagram shows the optimum pH for two different digestive enzymes, X and Y.

)

T T T T T
12 3 4 5 6 7 8 9

pH

Which row identifies amylase and an organ where amylase is secreted?

amylase

organ where
secreted

o o m >»
X X < <

pancreas
stomach

pancreas

stomach

(2026 Feb/Mar - 0654/22 - Question 12 - Extended)

A2 9: B ELNSRBLEIEI N (5% ¥ o)

1
2
3
4

NHGAE R NN BER T FRR ISR . BRIy .
BBNEEER___, WRIEERER . RIERE K, R E.
GBI _____ WOSOR RN H i S R I AL

LR Y50 %, BERITETE B T 9B e iR R SR Y S5 A RPAIE
B R BAIME: FLBEE

VN O H MBS AR T BSOS . SeA et AR I A SR T

Which features of villi help to maximise the absorption of digested food?

a good blood supply
a large surface area
the presence of enzymes

the presence of lacteals

A 1,2and4 B 1,3and4 C 1and3only D 2and4only

(2022 Oct/Nov - 0654/22 - Question 6 - Extended)

il SORH R T ARG N T W TR s R A LI R B2 B I a2 5 M R KV E TR ot B IR 225 FL
BEE TR E T AL =1, L 24 4 SREFE BRI
HICEHEL &Y i, BERFFEN R T OB B RO S5 MRAIE . #03 Ak

Ok Ao

129




PSS

1.

The diagram shows a villus.

Q

=

S

4y

p—HIS

45

v
£

N

b

%7

Qi ——a

What are structures P and Q and which substances do they absorb?

structure substance absorbed
capillary lacteal am'ino fa'tty
acids acids
A P Q P Q
B P Q Q P
C Q P P Q
D Q P Q P

(2024 Oct/Nov - 0654/21 - Question 6 - Extended)

A2 10 BREFERE AR SLIE P AR MEIE (5T koY)

Wi T4, AlEE g
BE TG B kR
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AUE HHIE Ry SRR A PEAMS B SRR AR ), SeA T R R o

Starch is mixed with saliva and placed into a bag made of a partially permeable membrane.

The bag is placed into a tube filled with water, as shown.

»”
water —
starch and
saliva
partially
permeable
membrane

_/

After one hour, sugar molecules are found in the water outside the bag.
Which process has taken place inside the bag?

A assimilation

B digestion
C egestion
D ingestion

(2024 May/Jun - 0654/11 - Question 6 - Core)

i MR P A T R TR AR A F N o AR BN R 20
B ¥ AT I B R NARSMI K . ARSI HEOB 15 B AR P T8 A Y T AL 7740 o
BB 2 /I 23 I R R T AL . MGk B

RS )

1.

A

scientist places equal volumes of starch and saliva into a test-tube.

After 30 minutes, the mixture in the test-tube is tested with iodine solution.

The iodine solution remains brown.

Which process does this experiment demonstrate?

A

B
o
D

absorption
assimilation
digestion

ingestion

(2024 May/Jun - 0654/12 - Question 6 - Core; [f]#: 2024 May/Jun - 0654/13 - Question 6 - Core)
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DU R IE RSB o N B A . W ORI PR RO A

SATMFEN, HEEMRBELER__ SEEEMAISES .
TERFROFRIS. WREE. REX BV EMER, HARm . A s,

LW cm? FoR, HALEAL A min £R%; FREYRESHEE, 83K 55 R E .
HUBIE L REIN AL 22 A, B RAb 22T & AR R B A4
B WK M

FIE B R R BRIy He U] e T /NG B AR I I I, S8 U ARSI
&1

A student investigates the effect of size of gelatine cubes on the rate of digestion by protease.

The student places a cube of gelatine with a volume of 8 cm?® into a beaker of protease. The time
taken for the cube to be digested is recorded.

A second 8cm® cube of gelatine is cut up into eight 1cm® cubes to represent mechanical
digestion and the experiment is repeated.

The results are shown.

clatine time taken to digest

9 the gelatine/minutes
one 8cm? cube 320
eight 1cm? cubes 80

Which statements are correct?

1 Cutting up the 8cm? cube increases the surface area exposed to the enzyme.
2 Chemical digestion cannot occur unless mechanical digestion also occurs.

3 Mechanical digestion increases the rate of chemical digestion.

A 1,2and3 B 1and2only € 1and3only D 2and3only

(2024 May/Jun - 0654/22 - Question 6 - Extended)
fE: —A 8em® WIBARCIETS ALK N 2 cm,
S, =6 x 22 = 24cm?
J\A Tem?® HAGIE T KA 1 em, ]
S, =8 x 6 x 12 = 48cm?
AR EFEARIE R, W1 IER.
A 1) Je B WA R ) T AL B i iy 320 min 455809 80 min, H.

320 __
S0 =4

Wy G HPP R R R 3 IE#.
ARYVIFI A B R FEHA AL . U AN R A A R AR B B2, 2 Bk
IEFREE 1A 3, ik Co
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RERFRENEANGRIIFENGE, RPBRANTHE/A/R (K per person per day) o

tbﬁ%ﬁlﬁﬁ BRTORIT, RiE_ HCATIAE.

AIWIEEE BRI KL, RAGN, BAFRARRERE _____ Fldl.
%JHEEE%{EHT IrAEH 5B BB A B INEL s I AR AR AL S I, HARIR P LEA AFUYAHEY
HfH.

B W AR 2K AR

=

SO0 A H PR )5 RER TR EOR AW AL, SeBRFRR IS, PR/ MERS
gt

The table shows the energy demand of males and females of different ages.

age energy demand/kdJ per person per day

range males females
0-4 5520 5230

5-14 9100 7890

15-19 11300 8870

20-59 10290 8330
60+ 8410 7450

Which conclusions can be made from this data?
1 The energy demand of males is greater than that of females at all ages.
2 The energy demand of both males and females for age range 0—4 is the lowest.
3 The energy demand of males and females decreases after age range 15-19.

A 1,2and3 B 1and2only € 1and3only D 2only
(2025 May/Jun - 0654/21 - Question 5 - Extended)

BAERS A FLAE, 5520 > 5230, 9100 > 7890, 11300 > 8870, 10290 > 8330, 8410 > 7450, #k&5it 1
BT o
BYE—F B ME S 5520, ZPE—HiE/MES 5230, H7E0-4 %7, Tghit 2 B,
15-19 % Ja, B¥Eh 11300 > 10290 > 8410, Lty 8870 > 8330 > 7450, MRHAEISZH LA T 1k, Hsk
& 3 AT
T Ao

7.2 255 HE SR FiE

AAE A G5 PENEILSREE (Fk ki)

IZI

HLRGHEAEMIE &AM SPnEfERked Dk |8, 8. /M. Al &
P .

JIFRE AHZEFIBRIRE T B G E s AT T, BIRERSRIFCLTERY

PENGMIS, LABI SR s A 85 B O HE . JF45 & 28 B HIAR XL BRI SN AW o

EE:L) RUY
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i

(a) Fig. 1.1 is a diagram of the alimentary canal and associated organs.

Fig. 1.1

(i) Identify the parts labelled A, C and E in Fig. 1.1.
A
Cc
E

(2025 Oct/Nov 0654/32 25 155i(a)(i))
R ARSI LR TR ERESE, WA NS,
C W51 &R s M B/ NBEE , W C K.
E (5] & A48 0 I T 77 i /Ngg , 5 E D iRgE .
% AH; CK; B,

134



PSS

1. (a) Fig. 1.1 is a diagram of the alimentary canal and associated organs.

Fig. 1.1

(ii) State the names of the parts labelled D and H in Fig. 1.1.
D

H

(2023 May/Jun 0654/31 451 8i(a)(ii))
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(a) Fig. 7.1 is a diagram of the alimentary canal and associated organs.

Fig. 7.1

(ii) State the names of parts A and C in Fig. 7.1.
A

C

(2023 Oct/Nov 0654/32 45755i(a)(ii))

(e) Fig. 1.1 is a diagram of the alimentary canal and associated organs in a human.

Fig. 1.1

(ii) State the name of part C in Fig. 1.1.

(2022 Feb/Mar 0654/32 45 115i(e)(ii))
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4, (a) Fig. 2.1 is a diagram of the human digestive system.

Fig. 2.1

(i) Using letters A-G in Fig. 2.1, identify:
the anus

the liver.

(2025 May/Jun 0654/31 252/5i(a)(i))

AAAY 2 FRREZFiASERATIHIL R (4% d e ¥oik)

AU o2 T B 1 20 JSC e/ IR i) A~ 5 38 e AL R o

TV VI WRAERERY) . e WAL, RS WM R AR .
AEFMRBYHEERNSIIRE, B0 FIA A HRBBAT AL
B AL PR

AL MBUF R SRS H AR AES SR HOR A S B /N A B AR Al 22 2 o

=
(i) State the type of digestion that teeth are responsible for.

(2024 May/Jun 0654/31 55 15i(a)(ii))
fiE: ZFUTUIWT. SRANER Y, SRR AN, (R A R AE . BOZE R T .
% HUMIETL.
ARSE 22

1. (iii) State the name of the type of digestion that takes place using teeth.

(2023 Oct/Nov 0654/31 £5755i(b)(iii))
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2. (d) Teeth are used for one type of digestion.

State the name of this type of digestion.

(2022 Oct/Nov 0654/32 Z57/8i(d))

A2 3. AEEREEMEURRRIRE (F5k k)

HmERAEVANEENHELE, e Rbema______ f:hiiEst.
HACRIE KT AR Y1 SN AT R 731, R AEE L. BRIV .

WAL G /N 1 28 I BE BE NI, B9 FRIRIR I R AR
WER R B EmAE R 0NN

B LT NP MR

A H HMIE R G 7 BRI RS R R A AL, B R BB, S B B

(a) Fig. 1.1 is a diagram of the alimentary canal and associated organs.

Fig. 1.1

(i) State the letter in Fig. 1.1 that identifies where:
most absorption occurs
egestion occurs
ingestion occurs

saliva is produced.

(2023 May/Jun 0654/31 £ 1i(a)(i))
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BEREAEDR, B OBARA T, MR A, B ERRRN Ao
Z: F; E; J; A,

BSED
1. (a) Fig. 2.1 is a diagram of the human digestive system.
A
i B
G o
’“ i
‘:4/ D
——
F
E
/ |
Fig. 2.1
(ii) Using letters A—G in Fig. 2.1, identify an organ where these processes occur:
absorption
digestion.
(2025 May/Jun 0654/31 552/8i(a)(ii))
2. (e) Fig. 1.1 is a diagram of the alimentary canal and associated organs in a human.
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(i)

(a) Fig.

(i)

Identify the letter from Fig. 1.1 that represents where:
egestion occurs
the most absorption occurs

ingestion occurs.

(2022 Feb/Mar 0654/32 45 115i(e)(i))

7.1 is a diagram of the alimentary canal and associated organs.

Fig. 7.1

Identify the letter in Fig. 7.1 that represents the part:

where egestion occurs
where most absorption of food molecules occurs

that releases food into the small intestine

(2023 Oct/Nov 0654/32 £57/5i(a)(i))
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#:3% (translocation) & EEREFIESLBRATE b
Vrgc i = I SRR . S5 R SO R

7J<&l$§1:ﬁ€ﬂ+£§% SRR, BEME A B B IS o

n/l»‘ M]Tin]g

AUH I RS IC SR PR SHIR RS, SeAE . HRIT5 .

(= BEHEYR. ARMHHE

What is a definition of translocation?

A the movement of amino acids and sucrose in phloem

B the movement of amino acids and sucrose in xylem

C the movement of glucose and amino acids in phloem

D the movement of glucose and amino acids in xylem

i B O RERIE IR . B LU R R
ATFFEHEME L. Wk Ao

(2025 Feb/Mar - 0654/22 - Question 5 - Extended)

ARSE 22
1. Which statement about transport in plants is correct?

A Amino acids are moved from source to sink in the xylem.

B Glucose is moved from sink to source in the xylem.

C Sucrose is moved from source to sink in the phloem.

D Starch is moved from sink to source in the phloem.

(2025 Oct/Nov - 0654/23 - Question 5 - Extended)

2,

Which row about translocation is correct?

substances .
source sink
transported
A amino acids region of region
and glucose production of use
B amino acids region of region of
and glucose growth production
C amino acids region of region
and sucrose production of use
D amino acids region of region of
and sucrose growth production
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(2025 May/Jun - 0654/21 - Question 7 - Extended)

Which row correctly describes translocation and transpiration in plants?

transport from to transport

method vessel

A translocation leaf respiring tissue xylem
transpiration root leaf phloem

B translocation leaf root xylem
transpiration respiring tissue leaf phloem

C translocation leaf respiring tissue phloem
transpiration root leaf xylem

D translocation leaf root phloem
transpiration respiring tissue leaf xylem

(2022 Oct/Nov - 0654/21 - Question 7 - Extended)

The photograph shows a potato plant. Potato plants have storage organs labelled Y.

Which statement correctly describes the transport of sucrose in the potato plant?
A Sucrose is translocated from X to Y in the phloem.

B Sucrose is translocated from Y to X in the xylem.

C Sucrose is transpired from X to Y in the phloem.
D

Sucrose is transpired from Y to X in the xylem.
(2025 Oct/Nov - 0654/21 - Question 3 - Extended)
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The diagram shows a plant shoot that is ringed. This removes the phloem from a section of the
shoot.
N

Ieaves%

P

ringed section with
l/phloem removed

Q

The plant is left in bright light for 24 hours. Plant tissues are then tested for the presence of
sucrose above the ringed section at P and below the ringed section at Q.

Which row shows the expected results?

presence of sucrose
P Q
A v v
B X v
Cc v X
D X X

(2022 Feb/Mar - 0654/22 - Question 7 - Extended)
fiE: RO AT A RN, PRAERRERE ) B R RIS
IEIAL ) B R p B 2, RERE R RE B BRRIAL, RIHTE P ALBER IS RERE . 75 Q ALASREA: U2 FER .
#ilizk Co

143



PSS

5. The diagram shows the life cycle of a plant that takes two years to grow from a seed and produce
new seeds.
p N
° l g z
year 1 spring autumn winter
year 2 spring summer autumn winter

Which row about the large root in year 1 and in year 2 is correct?

in year 1 the in year 2 the
root acts as a root acts as a

A sink sink
B sink source
C source sink
D source source

(2024 Oct/Nov - 0654/23 - Question 7 - Extended)

144



The diagram shows the stem of a plant with its outer tissue and phloem removed.

]

| _—stem
H phloem
Ne———
\

Which statements about transport in this plant are correct?

1 Sucrose can pass to the roots.

Dissolved mineral ions and water cannot pass to the leaves.

Sucrose cannot pass to the roots.

Dissolved mineral ions and water can pass to the leaves.

o » WO N

A 1and?2 B 1and4 C 2and3 D 3and4

(2026 Feb/Mar - 0654/22 - Question 6 - Extended)

AR 2: MR = METIEEMBSAR (FZk kK v vv)

e AR (xylem) dEfKRITENLEE . 125007 M B R BREZEEM ;. FIEHR (phloem) 2% b
FGEIERR W AR 5 R s o

AR B Trpde, W2 8 PR AR BTR& B Z .
ZRYEREAGE MU BB, R s KPR BCERE FAE B, SRR T 0

um'iﬁaégﬂiﬂﬁ A AR DI 5 %EH%&H e Bz hilin, A7 AR PR HES I A -

AUH BRI O R SR B SEIAAYE ., B ZENML K L
M REA TR o

Which label shows the position of the xylem in the cross-section of the root of a dicotyledonous

~leyy
&5

(2023 Oct/Nov - 0654/11 - Question 7 - Core; [@]i: 2023 Oct/Nov - 0654/21 - Question 7 - Extended)
i BRI AR R DI T ) ZHZHER T, S BB A U AR
C Fﬁ*ﬁjjqj%éjﬁéﬂ«/\ Miﬁ Co
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1. The diagram shows a cross-section of a leaf.
Which structure is a xylem cell?
(2025 Oct/Nov - 0654/12 - Question 4 - Core; [a]#i: 2025 Oct/Nov - 0654/13 - Question 4 - Core)
2,

The diagram shows a cross-section of a plant stem.

296
@ D
9 B

Which tissue is X?

A cortex

B mesophyll
C phloem

D xylem

(2025 May/Jun - 0654/11 - Question 8 - Core)
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The diagram shows a cross section of a plant stem and a plant root.

> O
X/cﬂb

stem

Which row identifies labels X and Y?

X Y
A phloem phloem
B phloem xylem
C xylem phloem
D xylem xylem

The diagram shows a cross-section of a plant root.

Which row is correct for tissue S?

substance transported

name of tissue
A phloem
B phloem
C xylem
D xylem

amino acids and sucrose
water
amino acids and sucrose

water

OQ
Q\Y

(2025 Feb/Mar - 0654/12 - Question 9 - Core)

(2025 May/Jun - 0654/12 - Question 7 - Core; [a]f#: 2025 May/Jun - 0654/13 - Question 7 - Core)
y y
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The light micrograph shows a cross-section through part of a leaf.

What is the name and contents of structure Y?

A

B
C
D

phloem containing sucrose

phloem containing water

xylem containing sucrose

xylem containing water

6.
scale.
P Q
° S,
@
%) v
96
In which row are the sections correctly identified?
root stem leaf
A P S R
B Q R S
C R P Q
D S Q P

(2022 Oct/N

ov

(2026 May/Jun - 0654/22 - Question 7 - Extended)

The diagrams represent sections through a root, a stem and a leaf mid-rib, not drawn to the same

R S

- 0654/11 - Question 7 - Core; [a]#i: 2022 Oct/Nov - 0654/12 - Question 7 - Core; [a]fi: 2022 Oct/Nov - 0654/13 - Question

7 - Core)

AAE 30 XRS5 AR R

ERIEITNRE (554 K Fovv)

B K WL T MAREH:

ETTA WBHRATRMER, FZM gL
AR S FSLAITE AL . IS5 K TR TEALE 7, TEE A .
FEREAE R BB KA SRR BT THERAR B TRk isk . JFH T 6 R E R -
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Which row names the substances carried by xylem vessels and the direction of travel?

substances direction of travel
A sucrose only leaves to roots
B sucrose only roots to leaves
C water and dissolved minerals leaves to roots
D water and dissolved minerals roots to leaves

(2023 Oct/Nov - 0654/13 - Question 7 - Core; [a]#i: 2023 Oct/Nov - 0654/23 - Question 7 - Extended)

f ARBOIR B ISHK SRR TTALES T 57 W9 MR EIH . #§E D.

ARSE 22
1. What is a main function of root hairs?
absorb mineral ions

B photosynthesis

C support the stem

D transport water to the leaves

(2025 Oct/Nov - 0654/11 - Question 8 - Core)

2,

The diagram shows an investigation into water transport in plants.

flower with
white petals

flower with
dyed petals

water with
coloured dye

water with
coloured dye

—/ _/

start 8 hours later

Which part of the stem transports the coloured dye from the test-tube to the petals of the flower?
A mesophyll cells

B phloem

C root hair cells

D

xylem

(2024 Oct/Nov - 0654/12 - Question 7 - Core; [a]fi: 2024 Oct/Nov - 0654/13 - Question 7 - Core)
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Which statement is correct?

A Xylem vessels are living and are involved in translocation.

B Xylem vessels are living and are involved in transpiration.

C Xylem vessels are dead and are involved in translocation.

D Xylem vessels are dead and are involved in transpiration.

(2024 Feb/Mar - 0654/22 - Question 7 - Extended)

Which row shows the transport and use of nitrate ions by plants?

tissue used to
transport nitrate ions
around plant

nitrate ions
used to make

o 0 w >

phloem
xylem
phloem

xylem

amino acids
glucose
glucose

amino acids

(2025 May/Jun - 0654/22 - Question 6 - Extended)

fAE 4 LERIRKSRKTEEHBES (55 ko)

535 1

P

BIRAKHE R R T RAHERIS , YR EEIN ., BABER.
POASHANE RN, 3% B A0 ] — R R ) A — 3L, 4 mmPmin '

g Wokik

CY YRR AR ST R R,
BIRAKHERR T WAHE RIS, HEWEIK . AN FHAARIM, FHRER.

A UK R JRAKHE R SRR ZE IS, SO R

What causes a plant to wilt?

A

B
Cc
D

Water gain is greater than water loss.

Water moves from the leaves to the stem.

Water moves from the leaves to the flowers.

Water loss is greater than water gain.

(2026 May/Jun - 0654/23 - Question 6 - Extended)

B MIRIPRRBR T AWM, RN K s, AR R, kR . Hak D.
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1. The rates of water uptake and loss are measured in four leaves. The results are shown in the
table.
Which leaf is least likely to wilt?
rate of water uptake rate of water loss
/mm? per minute /mm? per minute
A 8 15
B 9 11
Cc 12 13
D 15 10
(2023 Oct/Nov - 0654/12 - Question 7 - Core; [fii: 2023 Oct/Nov - 0654/22 - Question 7 - Extended)
2. What happens to plant cells when a plant wilts?
A They gain water, decrease in turgor pressure and become flaccid.
B They gain water, increase in turgor pressure and become turgid.
C They lose water, increase in turgor pressure and become turgid.
D They lose water, decrease in turgor pressure and become flaccid.
(2026 May/Jun - 0654/21 - Question 6 - Extended )
AR5 FEUEBRALZSKRIRL (ko)

MR KRR . DUOKZE RIS R B R

KM WA R BEA A AR ] 2 A
BT E M AR AR & TANR, K& MG AR AL S KRR
Al

B Y <AL
RO B A S Ao L W A 2 i SR A I, S s I ) ) 0 2 T
71

Where does evaporation of water occur during transpiration?
A from the air spaces through the stomata
B from the phloem
C from the surfaces of mesophyll cells
D

from the xylem
(2022 May/Jun - 0654/11 - Question 7 - Core; [fl#i: 2022 May/Jun - 0654/21 - Question 7 - Extended)
i ZERBIE . KNI A I R A T 2 % . NI R N i) PR 25 AU ]
IKFESELISL SN W, WK R LA P A T
Wik Co
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1. Which cells lose water by evaporation from their surfaces during transpiration?
A epidermis cells
B guard cells
C mesophyll cells
D root hair cells
(2023 May/Jun - 0654/23 - Question 7 - Extended)
A2 6: PLERIMERMFIBTARBIRIE (57 % d ¥k oY)

R AP B BRIK 53 K SO BRI R s 3 0 s B I 1) A R AR K

o .
FEHA A5 AFAR 1F) B AL I T . il ARSI

FRRE AR A AL R R R TR, AT SR N B 75 JEOR B 23 b
FEPRBOMS , RPURDBRMS ; BT, B RER.

BEE BRI BRI B M

AU UL R Xl FrE R BRI AR, ot R USRI BB G R
]

In which conditions will the rate of transpiration be greatest?
A 10°C and high humidity
B 10°C and low humidity
C 30°C and high humidity
D 30°C and low humidity

(2022 Feb/Mar - 0654/12 - Question 7 - Core)
i HABSIRAMERRR, IREBE, &G AL, 2Bk,
PUFhZAtrb, 30 °C HAGHE BE f A s A i R o
ik Do
APSEE)
1.

In which weather conditions is the rate of transpiration fastest?
A cold and dry
B cold and wet
C warm anddry
D

warm and wet

(2024 Oct/Nov - 0654/21 - Question 7 - Extended)
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Which row shows the conditions that will increase the rate of transpiration from a plant?

temperature humidity
A high low
B high high
C low high
D low low

(2025 May/Jun - 0654/22 - Question 8 - Extended)

Which conditions cause the highest rate of transpiration in a plant?

temperature wind speed
A high high
B high low
C low high
D low low

(2023 Oct/Nov - 0654/12 - Question 5 - Core)
Which changes increase the rate of transpiration?
1 increasing temperature
increasing humidity

2

3 decreasing temperature
4  decreasing humidity
d

2 B 1and4 C 2and3 D 3and4
(2022 May/Jun - 0654/12 - Question 7 - Core; [a]#: 2022 May/Jun - 0654/13 - Question 7 - Core)

A 1an
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The diagram shows a shoot at the start of an experiment investigating transpiration. The mass
of the shoot, measuring cylinder, water and oil is measured.

The apparatus is left for three days and then the mass recorded for a second time.

Under which conditions would there be the most loss of mass from the apparatus?

temperature humidity
A high high
B high low
C low high
D low low

(2023 May/Jun - 0654/12 - Question 7 - Core; [a]#: 2023 May/Jun - 0654/13 - Question 7 - Core)

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

rate of
transpiration

A

rate of
transpiration

humidity

Y

humidity

154

B
A
rate of
transpiration
humidity
D
A
rate of
transpiration
humidity

(2024 May/Jun - 0654/22 - Question 7 - Extended)



BB T RINFEERKMKIIERHA (F5Hk v ¥cki)

WY SRBI Y e teh_  IRERM. . MR
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AU UK LB A BRIy, SR B2 KRB M HES

What is the pathway taken by water as it travels from the soil to a leaf?
A root cortex cells — mesophyll cells — root hair cells — xylem
B root cortex cells — root hair cells - mesophyll cells — xylem
C root hair cells — root cortex cells — xylem — mesophyll cells
D

root hair cells — xylem — mesophyll cells — root cortex cells

(2026 May/Jun - 0654/12 - Question 7 - Core)
fi#: K BARBAIN N L Pl , 75 2R AR B2 L EE AR BURR . AR BT K 18] Lk =it 5fs gk N
SEO
HOSKWE AR B4 R RGN ARBR. MR, Wk Co

A2l 8: RKES5KRBEBBERBEN (Fik o)

AIERKEM FN7ER . FFLOKFEBER G Y M =P 2.

AP AR SRR, BT R bk, ABERTHE.

ZIRET R R AR RO A ZRIEEREEAR: R SRR B K S BE KA
i BT

FR s E A BRI TR B SR R R R, AR g bt

BE: AR N R

R E IR B B AR A, JR IR 25 TR AR Es i N, SR AR R FOK AR OB EE
i

Which statement explains the effect of a higher temperature on the rate of transpiration?

A More water evaporates from the stomata, creating a water potential gradient that draws a
column of water molecules up the xylem.

B Less water evaporates from the stomata, creating a water potential gradient that draws a
column of water molecules up the xylem.

C More water evaporates from the stomata, creating a water potential gradient that draws a
column of water molecules up the phloem.

D Less water evaporates from the stomata, creating a water potential gradient that draws a
column of water molecules up the phloem.

(2022 Oct/Nov - 0654/22 - Question 7 - Extended)
i EEFE, KMZERMM, SFFLERNKIES , EBEEREA .
M SRR AR, TR, ESOKARABTER  _F# 3.
Wk Ao
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1.

A student investigates the effect of humidity on transpiration rate.

A plant is placed on a balance for one hour as shown. The mass of the plant decreases.

plant

'S

polythene

bag plant pot

SiP

/[ S 8\\( balance

The student repeats the experiment in air of higher humidity.

What is the effect of increasing humidity?

A larger decrease in mass due to a steeper diffusion gradient of water

B larger decrease in mass due to a less steep diffusion gradient of water
C smaller decrease in mass due to a steeper diffusion gradient of water

D smaller decrease in mass due to a less steep diffusion gradient of water

(2024 May/Jun - 0654/21 - Question 7 - Extended)

A2 9: ASFLEARREHIFM FRK (Fik A voi)

FEMEAE FH &K o WAL 35045 IOKZE S TE AR 72, A i HERIK 7 o
DL ST &8 P RAL s FEEABA A R T, A R fLi S, ABJoKs____  HAERE
BN
TRESILZ T ERER, R T REARENT AR LR R,
W RITEDHNR mys mye, Wp= m*ﬂn;g* x 100%, $pih_ .

EE: R b %
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More stomata are found on the lower surfaces of leaves than on the upper surfaces of leaves.
A student puts petroleum jelly on the surfaces of four leaves.

e One leaf has petroleum jelly on the upper surface.

e One leaf has petroleum jelly on the lower surface.

e One leaf has petroleum jelly on both surfaces.

e One leaf has petroleum jelly on neither surface.
The leaves are weighed and left in the air for one week before being weighed again.

The percentage decrease in mass of each of the leaves is shown in the table.

leaf decF;:;czseen;[: gn?ass
W 45
X 12
Y 17
z 42

Which leaf has petroleum jelly on its lower surface only?

A W B X c Y D Z
(2025 May/Jun - 0654/23 - Question 5 - Extended)
i BULERE AR, H RS T L3R, REMNEIRARIOS B T EREA IR R
bR P AR
K 12% < 17% < 42% < 45%. # XM PP, Y X R ER T R, Z xR PR AR, W O6h R
T A TR
SRR Y, Hk Co

| 8.2 h kS 51EEH: £

A1 REKESBEAMFREE (kK yciir)

7NEAE K LK B XMy L EER 7 Bokryd e

MR KRR R, KEREREEL L B B A A
L H KBRS I A IS, B R s R AAFRBA AL

B L AL

A H UK BOKZE TN s IT R e Serfie th D 250 <AL

(c) State the name of the part of the leaf where water exits the plant.

(2022 May/Jun 0654/31 Z510/Fi(c))
fi#: A NEIRERIE KA, KFERER R BRSSP HBEI R ob.

2 KF, (stomata),
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1. (d) Gas exchange also occurs in plants.

(i) State the name of the part of the leaf where water vapour exits.

(2023 Oct/Nov 0654/32 5510i(d)(i))
2. (d) Water evaporates inside the leaves to form water vapour.

Water vapour is then lost from the leaves.

(ii) Circle the part where water vapour exits the leaf.

cuticle palisade stomata vascular bundles

(2025 May/Jun 0654/31 £51j5i(d)(ii))

AE 2: K FHEEZENER (Fik ki)

EDER KT A B S R RRER R R (cohesion) .

FEARTRA . A SRAE K PRI AESOKAE . ZEREHL 1A AT KAE ) AR s A R AR, %
A HpL

BE NEN

N A E B BUK S e PR E— AR SRR A A ERT , SEE NS ST (cohesion) .

(b) Transpiration is the loss of water vapour from the leaves.

(ii) State the term that describes how water molecules are held together.

(2022 May/Jun 0654/42 %5754i(b)(ii))
i KT ZMAATEA BRG], (K PRI R RRER:, XPMERRCNRIER .
2. NE ) (cohesion),

FXI%:3)
1. (b) Water is transported to the leaves by xylem.
(i) State how the water molecules are held together in the xylem.
(2024 May/Jun 0654/41 #54585i(b)(1))
2, (b) Xylem vessels can draw up a column of water through transpiration pull.

(ii) State the term used to describe how the water molecules are held together in the column
of water.

(2023 Oct/Nov 0654/42 454/Fi(b)(ii))
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O EIRMBERNBIES , MR EREGE, BT, Bl B :
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A
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= BB EEYHAORE |

{515 1

Which chamber of the human heart has the most muscular wall?
A left atrium

B left ventricle

C right atrium
D

right ventricle
(2025 Feb/Mar - 0654/12 - Question 10 - Core)
fE O ER MBI ONE, 0P R BE NG EE
O EARMBERE 2, R ERK, ML BRI .
ik Bo
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1.

The diagram shows a mammalian heart.

<A\ s

B

What is structure S?

A

B
C
D

left atrium

left ventricle

right atrium

right ventricle

(2026 May/Jun - 0654/23 - Question 7 - Extended)

( . e EEEAMLEIRE

[ {5175 2

CEUER  SIICRIC IR B O MR IR, AR FRIL TR0 [ ORI 5 70 2R AR R L A oo R
Jila, S R TR

FigEER, AOERBAMRZ KN, MirPRgE R

RPEFR . 2o S0 B MR e Sk 2 k2 B, 4z By [l ) L R 28 s B E N A0 5

M E AR A 48R s Oz a6 24U, R4 Sy A S VR CHR 40 480U PR S I ik R 4T

SERENEIR IR PR RADEERAL R . IR EEA S8 BEARIA M R0 O

g Bk Bk

VN O H BUOE. i 2 BB A SR, SR IO X O I AR 7 16 A E ML SR AR

Which statement about the human circulatory system is correct?

A

B
o
D

Blood flows through the aorta towards the heart.
Blood flows through the pulmonary artery towards the lungs.
Blood flows through the pulmonary vein away from the heart.

Blood flows through the vena cava away from the lungs.

(2025 Oct/Nov - 0654/22 - Question 7 - Extended)

i BRI B O HE Bl sl BeA O 2 5 il
vtk Hh 47 LA o RS 10 fil - #CE Bo
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2. Which vessels carry blood towards the heart?
aorta pulmonary pulmqnary vena
artery vein cava
A v v X X
B v X v X
C X v X v
D X X v v
3. The arrows in the diagram represent blood vessels.
Which vessel is the pulmonary vein?
lungs
A
A B
y
heart
kidneys
D C
(2023 Feb/Mar - 0654/12 - Question 7 - Core; [i] i :
4.

The diagram shows a section through the human heart.

v =yes

X =no

(2024 May/Jun - 0654/23 - Question 7 - Extended)

2023 Feb/Mar - 0654/22 - Question 7 - Extended)

1\\/§ \/Z// ’

Which two blood vessels are arteries?

A 1and?2 B 1and4

C 2and3

161

D 3and4

(2025 Feb/Mar - 0654/22 - Question 6 - Extended)



Which statement about the mammalian circulatory system is correct?

The atria contract to send blood directly to the body.

B The blood passes through the heart once for every complete circulation.
C The blood travels from the heart to the lungs and then back to the heart.
D The left ventricle contracts to send blood to the lungs.

(2025 Oct/Nov - 0654/21 - Question 8 - Extended)

The diagram shows a section through the human heart and the blood vessels associated with it.

P\

Which row names vessel X and correctly describes the direction of blood flow in vessel X?

vessel X direction of blood flow
A pulmonary vein away from the lungs and towards the heart
B pulmonary vein towards the lungs and away from the heart
C vena cava away from the lungs and towards the heart
D vena cava towards the lungs and away from the heart

(2024 Feb/Mar - 0654/12 - Question 7 - Core)
Which sequence is correct for part of the blood flow pathway in a mammal?
A heart —» pulmonary artery — lungs — pulmonary vein
B heart » pulmonary vein — lungs — vena cava
C lungs — pulmonary artery — heart — pulmonary vein
D

lungs — pulmonary vein — heart — pulmonary artery

(2022 Oct/Nov - 0654/23 - Question 7 - Extended)

Selexipag is a drug used to treat a condition where the blood pressure going to the lungs is too
high. The drug works by widening the blood vessel leading to the lungs to reduce the pressure.

Which blood vessel going to the lungs is selexipag widening?
A aorta

B pulmonary artery

C pulmonary vein
D

vena cava
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(2024 Oct/Nov - 0654/11 - Question 7 - Core)

The diagram shows a front view of a human heart.

V/ \J—

What is the sequence in which a blood cell passes through the four chambers of the heart?

A

B
C
D

P-S—>R->Q
Q->P->R->S
R->Q->P->S
S>R->Q->P

(2025 May/Jun - 0654/22 - Question 9 - Extended)

The diagram shows the circulatory system of a mammal.

L rest of body <J
——— restorbody —=—|

Which row shows the correct names for blood vessels X and Y and for chamber Z?

X Y z
A pulmonary artery aorta left ventricle
B vena cava pulmonary vein left ventricle
C vena cava aorta right ventricle
D pulmonary artery pulmonary vein right ventricle

(2023 May/Jun - 0654/22 - Question 7 - Extended)
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. What is the sequence of blood vessels that a red blood cell passes through as it travels from the

vena cava to the kidney?

A pulmonary artery — pulmonary vein — aorta — renal artery
B pulmonary artery — pulmonary vein — aorta — renal vein
C pulmonary vein — pulmonary artery — aorta — renal artery
D

pulmonary vein — pulmonary artery — aorta — renal vein

(2023 May/Jun - 0654/11 - Question 7 - Core; [A]f#i: 2023 May/Jun - 0654/21 - Question 7 - Extended)

12. Which row describes part of the circulatory system in mammals?
bl na(;ne of | bl dt)t/pe of rted comes from goes to
ood vesse ood transporte
A aorta oxygenated right ventricle body
B | pulmonary artery oxygenated left ventricle lungs
C pulmonary vein deoxygenated lungs left atrium
D vena cava deoxygenated body right atrium

(2025 Oct/Nov - 0654/23 - Question 7 - Extended)

AE 2: BRI 5iEM . FHEIBURMINGEXT R (F£ 55k 4k o r)

MR AR 2L AR MRS, & B AR A R DI RE -

ARG RS MUREEISHIRE . CEIRVIAIEGR AR
FAEE_ FCAEGUARR R R MRS E .

B MLEA:; GWAER: MREEH

RO B Ry Beas i i BB BRI I REIS ,  Seti)sisr15 DIRE MR B % R AZR o

(= BRS B EE
Bl 1 What is transported by red blood cells?
A glucose
B insulin
C oxygen
D urea

(2024 May/Jun - 0654/11 - Question 7 - Core)
i LA S I E . AR AR S A4S A ItE .
ik Co
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1.

Which component of blood transports urea?

A

B
Cc
D

plasma
platelets
red blood cells

white blood cells

(2026 May/Jun - 0654/12 - Question 8 - Core)

Which component of blood is matched to its function?

component function
A plasma clot blood
B platelets transport oxygen
C red blood cells transport hormones
D white blood cells phagocytosis

(2024 Oct/Nov - 0654/22 - Question 7 - Extended)

Which feature of a red blood cell allows it to transport oxygen?

A

B
C
D

presence of haemoglobin
presence of a nucleus
small surface area to volume ratio

spherical shape
(2025 Feb/Mar - 0654/22 - Question 1 - Extended)

Platelets are a component of blood.

What is a function of platelets?

A

B
Cc
D

antibody production
clotting
transport of nutrients

transport of oxygen

(2026 May/Jun - 0654/21 - Question 7 - Extended)
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The diagram shows a section through a red blood cell.

Which statement is correct for red blood cells?

A The cell has no nucleus to minimise oxygen binding.
B The cell membrane has a small surface area in relation to volume.
C The cytoplasm contains haemoglobin.

D The flat structure makes it easier to be carried through arteries.

(2023 Oct/Nov - 0654/23 - Question 2 - Extended)

6. Which row shows the functions of white blood cells?
of ogen | Phagocytosis | T %CS,
A v X X
B v v X
C X v v
D X X v
(2025 Oct/Nov - 0654/11 - Question 9 - Core)
(= B RO A PAS T80 SRR |
MEHRLAM R R R A A, EEE
HAA_ @EFEZgR, 25 M MRIRANAEEs, 25 .

E‘zﬁ@l*ﬁ@ﬁﬂﬂﬂ@ﬂ% KANFITEIRBEN . 17 —Fh L B A4
ES WUMEE: AR MLREEE

FIUE DU R A R I R BN B A A, Se i, KRANEITE R 73 28

The diagram shows some blood viewed under a light microscope.

How many red blood cells are shown?

A 1 B 2 CcC 5 D 7
(2024 May/Jun - 0654/12 - Question 7 - Core; [Alfii: 2024 May/Jun - 0654/13 - Question 7 - Core)
AR DR P S ae AP A1 NS R 1 3
Fh RSB SR A 71
G Do
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7.

The diagram shows some components of blood.

X oA 4

Which row identifies two of these components?

red blood cell | white blood cell
A X Y
B Y X
C X z
D z Y

(2026 May/Jun - 0654/13 - Question 5 - Core)

R 3: FBTE O RAI B E RS L (50 % K e o)

SER B R O WU ML SERBIRA A I, ORI A R >, T RE S
ES SRR
W RARITR ERIE R R B S MR N BUEREEh. R RE ARER 2 fl RRm XUR:

o

%5 FHZE THi= w s FEAG

R DLTEECo F)  RT B XU HE T, ST IR R Bl TR L ZE L PR AR 1 T 3 W XU A2
k.

b

What increases the risk of coronary heart disease?
A reduced salt diet
B relaxation therapy
C regular exercise

D smoking tobacco

(2025 May/Jun - 0654/12 - Question 8 - Core; [a]#: 2025 May/Jun - 0654/13 - Question 8 - Core)
D WRE 23 450 LA 1 e DR S0 Pk REL 5 vy XS, A T £ e o XU T 5 o
fﬁ(ﬁ_ﬁ D.

SRS
1.

What leads to coronary heart disease?
A Coronary arteries become blocked.
B Coronary arteries become enlarged.
C Heart muscles become enlarged.
D

Heart muscles do not contract.

(2025 Oct/Nov - 0654/12 - Question 7 - Core; [@f#i: 2025 Oct/Nov - 0654/13 - Question 7 - Core)
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What reduces the risk of suffering from coronary heart disease?
1 exercise
2 low fat diet
3 high salt diet
4 smoking

A 1,2and3 B 1,3and4 C 1and2only D 3and4only

(2025 May/Jun - 0654/23 - Question 6 - Extended)

FRE 4 EIEREMAR S ERITNRE (50 Yo ¥oi)

7 w118 ) DAY O = 9 9 1T R 3 /3 1 /) IR 3 8 o1 R R o
BYNIE RNk SN, R IR, WTARsE RS AR T S
A B BEAT W A o

BH: WO —

RO DU RO B L B S RE N, SRS A4 5 5 TR R T R B )

Veins contain valves along their length.
What is the function of these valves?
A to allow gas exchange

B to carry blood under high pressure
C to ensure one-way flow of blood
D

to transport blood to capillaries
(2025 May/Jun - 0654/11 - Question 9 - Core)
FE s R IO ML TR U 1) OO IR 77 a8 3y, AT B R LRI, ORAIE ML B 1] Y 30 o
ik Co
RS
1.

Which statement about capillaries is correct?

A They connect arteries to the heart.

B The walls are one cell thick to give a short diffusion distance.
C They have muscles to push blood towards the heart.
D

They have valves to prevent the backflow of blood.

(2026 May/Jun - 0654/22 - Question 8 - Extended)

A5 PHMEIRRRTEEN (ko)

MNAERRGEHVOIE R, T o ARy
PGE MBS E O MR RS, —EHER TR RS
MWLERT ARG, PETHEHRARS.

B M MR, PRI
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151 25t 1

arteries bronchioles valves
A v v v
B v X v
Cc X v X
D X X v

A M BUNAR G54 K T8 A GE R AW AR I, SEIX A I IR S 45 4 o

Which row shows structures that are part of the human circulatory system?

(2026 Feb/Mar - 0654/12 - Question 5 - Core)

& SR IE, B TR RS @ VERTIPRAS: MR IEIT RGPS . 5OEMAFTE B

7o Hik Bo

FEL 6 FEE MY ARRT HRFIRTIRAR ST (3535 Yo v Yo or)

A

T

B AL

[ B2\
{5175 1

WA, L0 R

W T K KT
FIE B RS 47 I A B0 25 5 Bl K PR BRI, ST R 7 ) P55

ventricles relax?

valves between
the atria and the

valves between
the ventricles

ventricles and the arteries
A | open close
B | close open
C | open open
D | close close

s O WL AR, OB R T

OEEBKTIINKER, Hoob= 53k BEE A <0 .

Wk Ao
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ML Py R 5 o AR ) BRI 5 o IEEFRENEE G 1P 00 2 B, /o L 950 B8 e At 280

O R O ERA I, 0 R TOE R, R s DEEBRRT SRR, A

BIRKIESE ., A MATIT, MABTT AR ITONE : 73 Hess R ATAR R i) AE

Which row shows what happens to the heart valves when the atria contract and the

(2026 Feb/Mar - 0654/22 - Question 13 - Extended)

ODERRAR, O EEREAR, BB ERHTIT.



PSS

1.
cycle.

The table shows the blood pressures in the left ventricle and aorta at various times in a cardiac

Which row shows the blood pressures when blood starts to leave the heart?

pressure in left ventricle
/arbitrary units

pressure in aorta
/arbitrary units

o 0O m >

3.0
6.2
16.0
18.0

12.0

6.2
10.0
20.3

(2022 May/Jun - 0654/22 - Question 7 - Extended)

AE 7 WL EE EERIEDRRE AR (k)

D ESR D HE RS BBk B R, B ALK beats per minute (bpm).
B R OREAEB IR RS TGO R, Eikisdhs, O EZERHRRER A .
BRI AR Ry, Seise, FRELOAR R E] B

At = tgmman — tepzg . At AT By - R Tl B (SR ] o
Bgk: WERE; 5183 Z)

VRN A E B ER R I R AR A R IR 2 3R R R I, SEi8efER 1k Sl e ) DR ER B E R B %
f5il 51 1

Students investigate the effect of exercise on heart rate.

The graph shows the results.

110

100~

heart rate 90-
/beats per

minute 80+

704

60

} !

student starts student stops
exercise exercise

I
0

time/minutes

How long does it take for the heart rate to decrease to the resting rate after the student stops
exercising?

A 3 minutes
B 5 minutes
C 7.5 minutes
D

9 minutes

(2022 May/Jun - 0654/23 - Question 7 - Extended)
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. fER, AL 6 min (F1HEZES), ORLE 9 min B B)E 35T FEEEE.
At =9 min — 6 min = 3 min

Ok Ao

192,08 MESMRK: LigE

A FIEMBERIEZR S (50 k kYo yer)

00 = RG] NIEA 1) U S 2 O o
% R R S 7 A Vet N S et O 1 RS B S S e

B2 I 450 H LE BB R T USRI A48 8o PRI B

g MM MR

RO B R ER RSy, HEORS o TR, Se e B AR -

(d) Red blood cells and white blood cells are components of blood.

State the name of one other major component of blood.

(2024 Feb/Mar 0654/42 4 115i(d))
R R = TS I S 295 i T 1 AN A N N = e O AN
AT e BagmE i, 55— A EER T LK.

M.
ARSE )
1. (d) State the names of two main components of blood.
(2023 Feb/Mar 0654/32 45155i(d))
2, (c) The mouth has a good supply of blood.

List two main components of blood.

(2024 May/Jun 0654/31 45 145i(c))

AAE 20 ESIRPENCIEE (F50k ok Yoiyr)

OREMFE S, LT GE, THMAERGE: £ AENETT R4, SR
RO NEZMN o

5y B 245 D ZE B IR BERR  ZEDEBEHA O EREE, AR O
F A O 3 K HE I L0 A A P 952 , HIZE0E A H A L R R BN

w R E
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BERI I RN -

(b) Fig. 1.2 is a diagram of the heart.

W&

\

(&
Y

¢

|

V4

&

Fig. 1.2

(iii) Identify the part labelled Z in Fig. 1.2.

(2022 May/Jun 0654/31 45155(b)(iii))
i W Z BB R IW, KENTaRAeA OCERNLARE, Z80 =g,
% Z .

X943
1. Fig. 3.1 is a diagram of a heart.
\_) 6 P
R— ) &\/
/Q
Fig. 3.1
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(@) (i) Identify the parts labelled Q and R on Fig. 3.1.
Q
R

(2025 Oct/Nov 0654/31 253 8i(a)(i))

(a) Figure 2.1 shows a diagram of the heart.

A B
\ g/ c
D
b E

Figure 2.1
Using letters A—E from Figure 2.1, identify:

the left ventricle

the pulmonary artery.

(2026 May/Jun 0654/43 5521i(a))
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| 101 BRIE. BFHSRE

BE 1 ROmERSESERRRE (Fik i)

el ik (pathogen) JEREMETIEBHHI_______ .
i AR R EOR B R R PORRRURII o BB A ASRERR N JERAA .

B Y R
VRN 8 E IR R AR R ELR IR IE R IR, eI RR A .
[ {5l 1 |

What is a pathogen?

A adisease caused by an organism
B afood item that causes a disease
C adisease caused by a drug
D

an organism that causes a disease

(2026 Feb/Mar - 0654/12 - Question 6 - Core)
f R R RS 5| R ) A
ARE, TR0 ROEEIN; B S, RS EEY: CH, 25w, DX, Frdxg&sumEy.
Wk Do
BSED
1.

What is a pathogen?

A an organism that causes disease

B an organism that makes its own nutrients through photosynthesis
C anorganism that gets its energy by eating plants
D

an organism that gets its energy from dead organic material in the soil

(2026 May/Jun - 0654/11 - Question 4 - Core)
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A 2. BERGREMKBERERESET (ko)

AT RE T e B S LI RR A PR bk A AR R B
PUARASMBIURTIR_____ WIEEERAL, —F S UATER MR 4 RE45 &

B SRR TR 2R . TS BT — Bt AR BB
HR PR AN

A H IR Rk s LA IR R R R AR B AR Se I W A S R PR A LA

Which statement describes why antibodies are specific?

A Antibodies have a part that is a complementary shape to the antigen.
B Antibodies have an active site that is the same shape as the antigen.
C Antigens have an active site that fits the shape of the antibody.
D

Antigens and antibodies are the same shape.

(2026 May/Jun - 0654/22 - Question 9 - Extended)
fi#: PURRISE A AL S BTSRRI AR BAN . —F A RER AN Rl S A o
HIAFFE
Wk A
PSS
1.

A person is infected with a pathogen.

Antibodies are injected into the person to treat the infection.

The graph shows the number of pathogens present in the blood of this person.

A

number of
pathogens

time
antibodies injected

What is a possible explanation for the shape of the graph?

A The antibodies bind to antigens on the pathogens directly destroying the pathogens.

B The antibodies bind to the pathogens making it easier for lymphocytes to engulf and
destroy them.

The antibodies cause the production of memory cells so the patient becomes immune.

The antibodies have the same antigens as the pathogen and stimulate an immune response.

(2026 May/Jun - 0654/21 - Question 8 - Extended)
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AE 3! PR ARSI RAEHEFEFIEIE (kYo dook)

CITE PRI BURSERETI NI RO AR A SR B A :
TR 73 Ik LR A s PGB A RIDURES , EATREE A KB LT

RIP G MRAC AN R PR BT R PR o
£ SSUE I SRR A

A H B E B T B BT ESRARP RS SeHEGURBEN . EHEDUA. E TR S -

[ {5135 1 ]

Some of the stages in protecting a person from a pathogen by vaccination are listed.
1 Antibodies are produced by lymphocytes.
2 Antigens are introduced into the body.
3 Long term immunity is developed.
4  Memory cells are produced.

What is the order of these stages?
A 1535254
B 2515453
C 2515354
D

452531

(2026 May/Jun - 0654/23 - Question 8 - Extended)

B FERMEGURIENA B 2 JRSek .

DUSRIBOR AR A B wb B 1 BtJa 22

PEAIC AN G A RETR K I S e . W BL 4 TERT BE 3 Z i
HILLARNIT A 2,1, 4,3, % Bo

A4 WNRmEREHNHERESFIRRERESTHE (Fik o)

Y DUERBERICAN G S ST, X JEBEARL, X EE G :
MR A AR RS s PUERARICHURMA G, XA AT 75 I 2 5H

9 JRAARE R T AN A B R R s A SRR 0L, LA B R B ] AR AL
Kk M TR B
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o8 A H BRI R R R SR, SE BRI E IR . FE KRR R R
Ito

D

A person is infected with a pathogen.

The graph shows the number of the pathogen in the person’s blood before and after the person
starts taking an antibiotic.

person starts
taking an antibiotic

A ¢

number of
pathogen

time
Which statement describes the type of pathogen and the effect of the antibiotic on the pathogen?

A The pathogen is a bacterium and none of the pathogen show resistance to the antibiotic.
B The pathogen is a bacterium and some of the pathogen show resistance to the antibiotic.
C The pathogen is a virus and none of the pathogen show resistance to the antibiotic.
D

The pathogen is a virus and some of the pathogen show resistance to the antibiotic.
(2026 May/Jun - 0654/13 - Question 8 - Core)
R RAPIAERE, W ASER I TR, ST AR AR, B2 R A A0 -
thZlE AR RFENZ, JFBR ETE, BRI BA I, 5 R Ak %A .
Wk Bo

AE 5 B EM X EREEMEEE (ko)

C W EM R IR X C MR R LE AL S XL S AN E e, AL
Hh_

BT RN, MAER e AR, SCH MBI EF G, B A il 2 LA i B
LB P X [R) AR A R, S T X R B3 B DL 55— A L X A 35

P X R AEEERN AR R, SRR PR M RTEZ AR AR 5 FIMHEAEHRIIN , LA XA 4445
MRE

B B (%) W% KTH—4F
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The graph shows the percentage of children vaccinated against hepatitis B in three regions, X, Y
and Z, from 1985 to 2020.

100

80

—~——
-

60 i

&

percentage
of children

vaccinated
against 40 Vi
hepatitis B | £

T~

~
T~

~]

/ 1-0:1?
\

S K [

le
w

0 el :
1985 1990 1995 2000 2005 2010 2015 202(

year

What is a correct conclusion from the graph?

A In 2000, the percentage of children vaccinated against hepatitis B was seven times greater in
region Y than region Z.

B In 2015, the percentage of children vaccinated against hepatitis B was the same in regions
Xand.

The percentage of children vaccinated against hepatitis B increases every year in region X.
70% of children were vaccinated against hepatitis B in region Y in 2010.

(2026 Feb/Mar - 0654/22 - Question 2 - Extended)
fi#: mEAEEE, 2000 48 Y RZ0 0%, Z X400 5%, 2 =14, Ak,
20154 X X5 Y RAYhZ&AHse . EmE94°h 88%, B Xf.
X REPPRTEFR A AP FREF 8 TR 2010 4F Y X224 90%, C. D 45,
ek B
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A1 NFRERREMENSESEE (Fik kior)

FEIEF WY, 28 UR R Wk - HRE QIRE, REEA o
SEHMRETEM, EEEAIRECE  TEMEN 2 A S
SCEBEN NG B 5T AN A0 5 < o

B 32 e A T TR

AR AU IRE R

B B RS AE AP ARAE s BRI, SeHk. VB OB SRS I
T %€ fir.o

The diagram shows the human gas exchange system.
Which label shows the diaphragm?

(2025 May/Jun - 0654/11 - Question 10 - Core)
f#: BERROLT MO RER ., RN T7 R HIR LS54 o
Bl C fig e fili B 77 O 4544
Hitik Co
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Which labelled part is the trachea?

1.

2,
A
B
C
D

3.

= ‘\

The diagram shows part of the breathing system in humans.

o

D5

S

\ -

,//—;‘
—
T I—

==

What is the correct pathway for air during inspiration?

S-—sa=2>

(2025 Oct/Nov - 0654/22 - Question 8 - Extended)

alveoli — bronchi — bronchiole — trachea — larynx

alveoli — bronchiole — bronchi — trachea — larynx

larynx — trachea — bronchi — bronchiole — alveoli

larynx — trachea — bronchiole — bronchi — alveoli

(2026 Feb/Mar - 0654/22 - Question 3 - Extended)

The diagram shows the main structures in the breathing system of humans.

Which row identifies the larynx, bronchus, trachea and bronchioles?

larynx bronchus trachea bronchioles
A P Q R S
B R P S Q
C S P R Q
D S Q P R
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In the diagram of the human breathing system, which structures are correctly labelled?

trachea
\

bronchiole

bronchus — [/ o

alveoli and bronchiole
alveoli and trachea

bronchus and bronchiole

O 0O W >

bronchus and trachea

(2023 May/Jun - 0654/11 - Question 8 - Core)

AAE 2: HiEENEUARS FIBTIFIRSTRFARE (5 550k k5 vc)

ST 7 26 A 4 T PRI VR, BT Aok /miingg IR IR B 4 YR PR I N B 11 23 S R AR AR
FALATH em?,

B3, WLA IR E AT, fFBE SR U AR L A, BIPORR PR
WE_______.
BRI E N B, B AR R TR, WIRBRRMR LS HEHRLRRES.

g Hahms HEhns B/

=8 O H M PLEEh T BGE 3 45 R A BRI AR R, SEIW AL R B, A SRR R B AR 1 U

When a person exercises for 10 minutes, what is the effect on the depth and rate of their
breathing?
depth of breathing rate of breathing
A decreases decreases
B decreases increases
C increases decreases
D increases increases

(2022 May/Jun - 0654/12 - Question 8 - Core; [f]#: 2022 May/Jun - 0654/13 - Question 8 - Core)
i g R, WU R PR R R, T2 2 AT AR 2 A k.
RS e, W IR BEE N, PRURAREAR A . ek Do
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1.

A pupil runs to school.

What happens to the rate and depth of their breathing as they run?

rate depth
A decreases decreases
B decreases increases
C increases decreases
D increases increases

A person runs quickly up some stairs.

Which row shows the effect on their breathing?

depth of rate of
breathing breathing
A | decreases decreases
B | decreases increases
C | increases decreases
D | increases increases

Which row shows the changes that occur during exercise?

breathing rate

depth of breathing

O O W >

increases
increases
stays the same

stays the same

increases
stays the same

increases

stays the same

(2024 May/Jun - 0654/21 - Question 8 - Extended)

(2026 May/Jun - 0654/13 - Question 6 - Core)

(2024 Oct/Nov - 0654/12 - Question 8 - Core; [d@]fi: 2024 Oct/Nov - 0654/13 - Question 8 - Core)

Which row shows the effect of physical activity on breathing?

rate of breathing
compared to
when at rest

depth of breathing
compared to
when at rest

o 0O W >

faster
slower
faster

slower

deeper
deeper
shallower

shallower
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A student runs 5km.
Which statement describes the change in the student’s breathing 5 minutes after the run ends?

Depth decreases and rate decreases.

B Depth decreases and rate increases.
C Depth increases and rate decreases.
D Depth increases and rate increases.

(2025 Oct/Nov - 0654/12 - Question 8 - Core; [[/#i: 2025 Oct/Nov - 0654/13 - Question 8 - Core)

A 3 LERMASIFHSER S (5% Kk o vek)

SRS F BRI BN, BN % IEFRANZEIHEL N 21%, A0 0.04%.

LR WA SR CEMRE R SRR IR 16% B 17%, —
FABRE) Hy 4%
WP 2 e IR PR GE, KR ER . EEREIEARE.

g AR FHE S

B N NG B et W L G W= U AW £ 5 L 100 2 WA N 722 | N 3
iriie

What is the expected concentration of oxygen and the water vapour content in expired air?
oxygen/% water vapour
A 16 saturated
B 16 variable
C 21 saturated
D 21 variable

(2023 Oct/Nov - 0654/13 - Question 8 - Core; [f]fi: 2023 Oct/Nov - 0654/23 - Question 8 - Extended)

i SRS HRIEFETS 4, PRI S Y 21% [ 22 16% 5 FPIRGE (W H 25 S0 /K 28 SR B A .

Wk Ao

ABSEE
1.

A person inflates a balloon by breathing into it.

What is the composition of the air in the balloon?

percentage of percentage of
oxygen carbon dioxide
A 0.04 21
B 4 16
Cc 16 4
D 21 0.04

(2024 May/Jun - 0654/11 - Question 8 - Core)
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Which gas in expired air has a greater percentage composition than in inspired air?

A

B
C
D

carbon dioxide
methane
nitrogen

oxygen

(2025 Oct/Nov - 0654/11 - Question 10 - Core)

3. Which row shows the percentages for inspired air and expired air?
inspired air/ % expired air/ %
oxygen carbon dioxide oxygen carbon dioxide
A 21 0.04 17 4
B 21 0.04 21 0.04
C 17 4 17 4
D 17 4 21 0.04
(2025 May/Jun - 0654/12 - Question 9 - Core; [f]{i: 2025 May/Jun - 0654/13 - Question 9 - Core)
4. Which statement about the composition of expired air, compared with inspired air, is correct?
A The percentage of carbon dioxide is decreased and the percentage of water vapour is
increased.
B The percentage of carbon dioxide is increased and the percentage of water vapour is

increased.
The percentage of oxygen is decreased and the percentage of carbon dioxide is decreased.

The percentage of oxygen is increased and the percentage of carbon dioxide is decreased.
(2024 May/Jun - 0654/12 - Question § - Core; [f]#: 2024 May/Jun - 0654/13 - Question 8 - Core)

FAEY 4: JEITOR ph IR B ANSIER (45 Yoy Yovr)

IO PR BIE R R BRIEROK AR SR A R BEK .
B I ) A SERE BRI R A A /min.
BHIS, PR IR BRI RY .

B VPRIE: PRSI Bk
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Which diagram shows the rate and depth of breathing of a person before and during exercise?
B

A A

\?:;;%Z: \/\\//\\/\\/\/\/\ Yool \?:;;%Z: \/\/\/\/\\/\\/ time

before during before during

TR NYNAWAY
T v

before during before during

(2026 May/Jun - 0654/11 - Question 5 - Core)
fil: 2R R IR BE , BALIN ) P S8 B B I A R TR IR
IR BRI
C &l during [y Be B imag ok, BAALI E] PN PRI 2 o ik Co

A5 REBEETSRECSUBIEN (EHik ki)

EEER AR TFRE AL SRS ALBE BN KK . A T
¥

AT Sop AR BRI S — LR A R TR

M S NI, SETER SOK P R  F R SRR BB B2
Co WA A o

w: ALAG AR K
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A student breathed gently in and out of the mouthpiece of the apparatus shown.

mouthpiece tube

N
|

5 limewater 5
o o o o
P Q
What were the results after 10 breaths?
P Q

A colourless colourless

B colourless milky

C milky colourless

D milky milky

(2024 Oct/Nov - 0654/21 - Question 8 - Extended)
s WA, AARERM PHKSEENAIOK, BEESEIROEE: AN, MFHESH QMK
SEENATOK, HEESFEHRR.
AP ZEARBRED 10 IS P oA ORI AT MR AE S 8RS . Q A ARK S
PoEIRERE
Hik Bo

186



PSS

1.

mouthpiece

it

N
X

N
Y

A student investigates gas exchange using the apparatus shown.

!

1 ——limewater— |

The student breathes in fresh air, then breathes in and out through the mouthpiece of the

apparatus. This is repeated a few times for two minutes.

Which row shows the appearance of the limewater in X and in Y after two minutes?

X Y
A | milky milky
B | milky colourless
C | colourless milky
D | colourless colourless
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Two flasks are set up as shown. A student breathes out through tube X of flask 1. Another
student breathes in through tube Y of flask 2.

flask 1 flask 2
X Y
— —
o
o) limewater o) limewater
o° o°

The students obtain different results.

Which body process causes this difference?
A absorption

B assimilation

C digestion

D respiration

(2025 Oct/Nov - 0654/21 - Question 9 - Extended)

A2l 6: EX4izaE). MAZSMmSFRET (kX dok)

ahif, DUAZUIEPER e, F=Ar_ (CO,) &% gk NI .
M AR TR B A, PRIRATUR AR R Rl 2 Bk B S AR AbaRHE

RIS 2 B B T S AR U/ s AR EARARBE I . R EGEARTT 1A SefE AR sE S .

HR: R

AE HBLEE . L AR BE SR AR (R I, GBI AT R, BN R T
FRIIE o

During physical activity, the rate and depth of breathing increases.

This increase in breathing is caused by the detection of an increase in carbon dioxide
concentration.

Which row describes this detection?

location where organ that
increase is detects the
detected increase
A alveoli brain
B alveoli lungs
C blood brain
D blood lungs

(2025 May/Jun - 0654/23 - Question 13 - Extended)
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An athlete is running 1000 m.

Which graph shows the changes in their breathing rate and the concentration of carbon dioxide in

their vena cava during the run?

A B
‘ breathing
rate
rate
--------------------------- CO, concentration emTTTTTITTTTTTTTTTTTY _Coz concentration
: o in the vena cava
in the vena cava
1 time 1 - 1 time 1 -
start end start end
of run of run of run of run
C D
\
breathing breathing
I rate rate
—————————————————————— CO, concentration
o in the vena cava .
CO, concentration
-------------------- in the vena cava

1 time 1 -
start end
of run of run
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1 time 1 -
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of run of run
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An athlete runs as fast as possible.
After 200 m, the athlete cannot continue and is breathing deeply.
What accumulated in the athlete’s muscles?
A alcohol
B carbon dioxide
C lactic acid

D water
(2025 Feb/Mar - 0654/22 - Question 7 - Extended)
fi: 200 m RPN LA TR RRER, HENRRHETRE, NIRHET AR,
NN TC AR = R FLRR . FUIRIENLA R . ik C.
XI55 3)

1.

Which statement about anaerobic respiration in muscles is correct?

A It produces carbon dioxide and lactic acid.

B It produces carbon dioxide and water.

C ltreleases less energy per glucose molecule than aerobic respiration.
D

It releases more energy per glucose molecule than aerobic respiration.

(2026 May/Jun - 0654/23 - Question 9 - Extended)

Which statement about anaerobic respiration is correct?

A It does not cause an oxygen debt.

B It occurs in the muscles during vigorous exercise.

C It uses oxygen to release energy from nutrient molecules.
D

It releases more energy per glucose molecule compared to aerobic respiration.
(2023 May/Jun - 0654/21 - Question 8 - Extended)
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What is the relative concentration of glucose, lactic acid and oxygen in the muscles immediately
after extreme exercise?

glucose lactic acid oxygen
A high high low
B high low high
C low high low
D low low high

(2022 May/Jun - 0654/23 - Question 8 - Extended)

[

— . BRI BENTETR |

T S PR A 5 PR 4 A A e R B RE R PR L A

BRI TIE GURPUI , A0 3 7 i : FUBRTE T 0 FOPIRNT RTS8
7.

ToSE IR A RE R D T PR
FRRAEHTFRERM: XFHRAESWTALN, N R AL,

EE R AR

AOH PR R WALHIVE RS BFLIR R P AR LRI S8 XL A T A PR 2 L) o

What is the word equation for anaerobic respiration in yeast?
A glucose — alcohol + carbon dioxide

B glucose — carbon dioxide + water

C (glucose — lactic acid
D

glucose + oxygen — carbon dioxide + water

(2023 Feb/Mar - 0654/22 - Question 8 - Extended)
fif: TERETETCESAT T o fmiaiph . ro ) A ms A — AR
Wk Ao

RS

4,

Yogurt is a food made by adding bacteria to milk. The bacteria feed on sugars in the milk and
produce lactic acid. The lactic acid denatures the milk protein.

Which process produces the lactic acid?
A aerobic respiration

B anaerobic respiration

C assimilation

D decomposition

(2025 May/Jun - 0654/21 - Question 8 - Extended)
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Which equation shows the metabolic process used in bread making?
A carbon dioxide + water — glucose + oxygen
B glucose + oxygen — carbon dioxide + water
C glucose — ethanol + carbon dioxide
D

glucose — lactic acid

(2024 Oct/Nov - 0654/23 - Question 8 - Extended)

(= HIBEEHNEE YRR

EUHA AAMUCREEHTE S5 T es i, AR AMBAUK, HERERSER.
To AP AE G/ DN BT, FORIRER LA P .
WL ZH 0 SR P 2B BCPLIRR s T 0 SR A JRTT RS A — SR, Rt T R 7 A

gi

ER HA b AR
VAN 8 H P R RS ARG, SRR, B R R RE R
[ fIRE 3

A\

Which process releases the most energy?

A carbon dioxide + water — glucose + oxygen
B glucose + oxygen — carbon dioxide + water
C glucose — alcohol + carbon dioxide

D glucose — lactic acid
(2024 May/Jun - 0654/23 - Question 8 - Extended)
fE AT, RS AR, AR T EIRBRRIK . B RE R S T IO E MR .
Airf B G E M, ik B.
X943

6.

Which diagram gives the possible products of aerobic respiration and anaerobic respiration?

A B

aerobic anaerobic aerobic anaerobic

lactic
acid

alcohol

Cc D

aerobic anaerobic aerobic anaerobic

lactic lactic
acid acid

alcohol alcohol

(2022 Oct/Nov - 0654/21 - Question 8 - Extended)
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1 carbon dioxide

2 glucose

3 water

A 1and2only

What are the products of aerobic respiration?

1and3only C 1,2and3

D 2and3only

(2022 May/Jun - 0654/11 - Question 8 - Core)

i AT PR A R A RTOK IR SR . D 1A 3

What are the products of aerobic respiration?

The word equation for aerobic respiration is shown.

oxygen + — carbon dioxide + water

Which molecule is missing from the equation?

ik B,

X%

1.
A carbon dioxide and water
B carbon dioxide and glucose
C oxygen and glucose
D oxygen and water

2.
A glucose
B glycogen
C starch
D sucrose

3.

(2025 Feb/Mar - 0654/12 - Question 12 - Core)

(2026 May/Jun - 0654/11 - Question 6 - Core)

Which substances are used and produced in aerobic respiration?

carbon dioxide oxygen glucose water
A produced used produced used
B produced used used produced
C used produced produced used
D used produced used produced
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respiration?

Which diagram of a cell shows the correct movement of substances for the process of aerobic

A B
glucose oxygen glucose oxygen
carbon water carbon water
dioxide dioxide

Cc D
glucose oxygen glucose oxygen
carbon water carbon water
dioxide dioxide

(2022 Oct/Nov - 0654/12 - Question 8 - Core; [a]#i: 2022 Oct/Nov - 0654/22 - Question 8 - Extended)

A student places an insect in a sealed test-tube and measures the concentration of oxygen and
carbon dioxide in the test-tube. The insect is left for 30 minutes.

The concentration of oxygen and carbon dioxide are then measured again. The results are shown

in the table.

Which row shows how these concentrations change during the experiment?

oxygen
concentration

carbon dioxide
concentration

A decreases decreases
B decreases increases
C increases decreases
D increases increases

(2022 Oct/Nov - 0654/13 - Question 8 - Core)

A2 3 R NSORE SR IR BIRER =4 (35554 oY vY)

CHY  "PIRAE AR AR IR R AR AP R A, A A ARBRRIK

[t S U i W W ) QO e s v e/ 8
R Rk RSN, R EE AL A G,
BRIRATEAE R AER I AR E T 286, EERmKETE 0 EABORIMT AL

BE: E ARK;
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What is used to test for the presence of carbon dioxide?
A Benedict’s solution
B ethanol
C iodine solution
D

limewater

(2024 Feb/Mar - 0654/12 - Question 8 - Core)

i BRI RARBNAAOK, HE AR, A AOK BT FLE G,

Wk Do
ARSE )
1. The diagram shows apparatus used to investigate respiration of blowfly larvae.
Air is sucked through the solutions of hydrogencarbonate indicator as shown.
Hydrogencarbonate indicator turns orange with carbon dioxide at atmospheric concentration. It
turns yellow with high carbon dioxide concentration.
direction — — direction
of air of air
hydrogencarbonate — | ;’ ;’ _IL—hydrogencarbonate
indicator AR Jo indicator
o o
w‘\ o =

flask X flask Y

What are the colours of the hydrogencarbonate indicator in the flasks after 24 hours?

flask X flask Y
A orange orange
B orange yellow
C yellow orange
D yellow yellow

(2022 Oct/Nov - 0654/11 - Question 8 - Core)
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A student places a mixture of yeast and glucose in a boiling tube, as shown in the diagram.
They cover the mixture with a layer of oil.

A delivery tube is used to bubble gas produced by the yeast through limewater.

After 10 minutes, the limewater is milky.

screw clip (closed
when experiment
is started)

Ol|\

yeastand —_ |
glucose | limewater

solution \_/ \_/

Why does the limewater go milky?

A The yeast produces carbon dioxide by anaerobic respiration.
B The yeast produces lactic acid by anaerobic respiration.

C The yeast produces carbon dioxide by photosynthesis.
D

The yeast produces oxygen by aerobic respiration.

(2024 May/Jun - 0654/22 - Question 8 - Extended)

FAE 4 HEMTREREERERIE (ko)

VR AR A T o i E SR RER— RIMLSE SO, AR e
ﬁ%ﬂ%ﬂi P RA T AR ATEAN, Wﬁ%ﬂ]?‘ﬁﬁlﬁﬁio

RIS B BE T A T4 2 SR A IR TR Y RERAYEAR (D).

BR: B EHE

N BE BRI A S SRR AR A T S A LR RN, SR T O AR S Y KRR RE L AR

{5

What is meant by respiration?
A protein synthesis

B sweating to lose heat

C the function of lungs
D

the release of energy

(2023 May/Jun - 0654/11 - Question 1 - Core; [A]f@i: 2023 May/Jun - 0654/21 - Question 1 - Extended)
f WEIRAE AR R 2 R E SR ORI RE R — R AL 22 OB, BT D £F 6 % o
mﬁ DQ
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1.

The list shows some processes that occur in the body.
1 cell division
2 oxygen diffusion
3  protein synthesis
4  temperature regulation
Which processes use energy released by respiration?

A 1,3and4 B 1and2 C 2,3and4 D 3and4only

(2024 Oct/Nov - 0654/11 - Question 8 - Core)

A2 5. BAESEFMRAELLFHESF (Fik i)

T A APIOR AR Ao iR TR I RE R R, R AR

CgH,,04 + 60, — 6CO, + 6H,0.

BAEER Y THRE O MNMEST, B ANTEMRS T ADKS T
B T A 0 o8 2 T A AP FEORTHUE, A AL

K2 6, 6; 6

Vo0 A H B SR R ABREUKR R, eSO T RO R BT A

The word equation for aerobic respiration is shown.

glucose + oxygen — carbon dioxide + water

How many molecules of carbon dioxide will be produced from the breakdown of four molecules of
glucose?
A 4 B 8 C 16 D 24
(2025 Oct/Nov - 0654/22 - Question 9 - Extended)
fiE: AEFR BT A
CgH,5,04 + 60, — 6CO, + 6H,0
HIRELEL, 1 A& 7408 6 4> ki 71
4x6=24
Wik D,

RS

1.

Aerobic respiration releases energy from nutrient molecules.

One molecule of glucose requires 1 molecules of oxygen. The reaction releases 2
molecules of carbon dioxide and 3 molecules of water.

Which row completes gaps 1, 2 and 3?

1 2 3
A Six two two
B two Six Six
C two two two
D six six six
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(2023 Oct/Nov - 0654/21 - Question 8 - Extended)

R 6: NEHEOERE HFREER (EFA Ao i)

CI  Afit (oxygen debt) RIZZNE T ENPR ™ AR FLR TR BN R, FH om® 5 dm?

FTR o

BAEILE, FUERMAER, ORPGETHEARFE, Dk
240 2R ] FHRFFARER . BUOMEETRIBER ORFEHE5 8 OBHREERR .
B H BEAKT

31 E B Bl 02K eI AT IS BRI RO 3 I B IR T A

Scientists measure the heart rate of an athlete during and after exercise.
Which point on the graph shows the time when the oxygen debt is removed from the athlete?

A

heart
rate

T time
exercise ends

(2025 Oct/Nov - 0654/23 - Question 6 - Extended)
i BAGER)E, ORETHEAKT, SIATRSIMEA LIERRALER .
B D g, GOARRE BRI IR E . AT R
1k Do

AIE 7 AFEEMRUE Z SRFIRTR AL (ko)

CEUT TN R LR IR AR

P B A HRBEORFS AR, 37 AU, BB A SR » RFEAR.
BANE P ARGR BN SRR AR B U BT DGR TR, 085 B A — i b7t
MR DR R B, B BEbT R s PRG35 1 I 5 B

HE: W WO
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The apparatus shown is set up and left for 10 minutes. The insects are able to move around in

the test-tube but the wire mesh prevents them from falling into the sodium hydroxide.

graduated scale

~
thermometer—_| [T T T
| =
A i colouréd oil droplet
3 (
water bath \? B : | _—insects
\,\\ wire mesh
i U\\ sodium hydroxide (to

absorb carbon dioxide)

In which direction does the oil droplet move and why?

direction of effect of respiration
oil droplet of insects
A to the left use up carbon dioxide
and release oxygen
B to the left use up oxygen and
release carbon dioxide
C to the right use up carbon dioxide
and release oxygen
D to the right use up oxygen and
release carbon dioxide

(2023 Oct/Nov - 0654/11 - Question 8 - Core)

fiE RHGEATA AL, AR RO AR
TR A S, RENRB R, R,
ARSI 1 B E R B, R ZERE S .

Wik B
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1.

boiling tube
g ~

live insects ~_
wire mesh—|

An experiment is set up, as shown.

T
= ininted

@/

level X

coloured liquid

soda lime
(absorbs carbon dioxide)

What will happen to the level of coloured liquid at X?

A It goes down.

It goes up.

B
C It goes up and then down.
D

It stays the same.

(2023 Oct/Nov - 0654/22 - Question 8 - Extended)

A2 8: BEAMBIERFSSESMN (5K o)

Hg UG THRE HK

RIS AR 3 74 7 BIPP IR R RS, B AR/ 5 o

AR AR T R BORE R A FUKEIE R AARTC AR
A ELBR o
EpiRiE S g 5m HA PRy, i AR AR

O LS S50 . AR IR 2 R I F) Sk PRI L S T T Sk Al e — S fh s 5 IR 4 2 14 494 Do

Bl Changes in the body occur as a result of increased physical activity.
increased increased
: o effect effect
physical —— respiration ——» R ™ s
activity in cells
What are effects R and S?
effect R effect S
A | decrease in blood carbon dioxide decrease in breathing rate
B decrease in blood lactic acid increase in breathing rate
C increase in blood carbon dioxide increase in breathing rate
D increase in blood lactic acid decrease in breathing rate
(2024 Oct/Nov - 0654/22 - Question 8 - Extended)
ob g

g Brpkimatgi, gt

HE 1o

RIK, A APPRIEE.

AP~ TR . SO~ FULBRIEN . R WLk — LR
ML AT VR LI LR . S VR

Wik Co
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A student writes down an incorrect symbol equation for aerobic respiration.
6CgH,0¢ + 60, — 6H,0 + 6CO,
Which error has the student made in the equation?

A Oxygen is a product not a reactant.

B Products are always written as 6CO, + 6H,0.
C The formula for glucose is CgHgOs.
D

The equation is not balanced.

(2026 Feb/Mar - 0654/22 - Question 4 - Extended)
g WRFSHE, TRADRIEFECN 6 x 6 = 36,
RN ER FEHCR 6 x 12 =72,
TN E R FHR 6 x 6+ 6 x 2 = 48,
TR IBWRIE 28 6 x 1 =6,
TREAIMERTECA 6 x 2 =12,
TRABMERTFH N6 X146 x2 =18,
TN Z T R R FEII A . BORRR R RO, AR Ry ©, BRESFES
6 = 6,
r=1, BHER6, FrLLTRRA .
1k Do
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What happens when adrenaline is released into the blood?
A Dbreathing rate increases

B pupil diameter decreases

C ovary releases egg cell

D heart rate decreases

(2026 May/Jun - 0654/13 - Question 7 - Core)
i B ERRFERMONMS , PR ALO R, AP K. S AFa P g m, ik A.
$HRI%5 3]

1. Which row shows the effect of adrenaline on the body?
heart rate pupil diameter
A | decreases large
B | decreases small
C | increases small
D | increases large

(2026 May/Jun - 0654/11 - Question 7 - Core)
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The graph shows the pulse rate over a period of time.

At which point is adrenaline released into the blood?

A

pulse
rate

What are the effects of adrenaline?

(2023 Feb/Mar - 0654/12 - Question 9 - Core)

breathing rate pulse rate pupil size
A decrease decrease widens
B decrease increase narrows
C increase decrease narrows
D increase increase widens

Which row shows effects of adrenaline?

heart rate pupil diameter
A increases increases
B increases no effect
C decreases increases
D no effect increases

Which row shows the effect of adrenaline?

effect on effect on

pupil diameter heart rate
A narrows decreases
B widens decreases
C narrows increases
D widens increases
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Which activities increase the secretion of adrenaline in the human body?

. L watching a
running to relaxing in friahtenin

catch a bus the sun 9 Ing

horror film
A v X v
B X v v
C v X X
D X v X

(2024 Oct/Nov - 0654/12 - Question 9 - Core; [a]#i: 2024 Oct/Nov - 0654/13 - Question 9 - Core)

Which row shows a person’s response to a ‘fight or flight’ situation?

breathing rate
/breaths per minute

pulse rate
/beats per minute

o O W >

12
12
18
18

70
140
70
140

The graphs show the pupil diameter and heart rate of a person over a period of 30 minutes. The

(2022 Oct/Nov - 0654/12 - Question 9 - Core)

person was given an unexpected shock at one point during the 30 minutes.

A
pupil
diameter
I T T T T T 1
0 5 10 15 20 25 30
A time/min
heart
rate
T T T T T 1
0 5 10 15 20 25 30
time/min

At which time did the person experience a shock causing them to release adrenaline?

A

B
Cc
D

5 minutes
10 minutes
15 minutes

25 minutes

(2023 Oct/Nov - 0654/13 - Question 9 - Core)
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In which order does an impulse pass along neurones during a reflex action?
A motor — relay — sensory
B motor — sensory — relay
C sensory — motor — relay
D

sensory — relay — motor
(2024 Oct/Nov - 0654/11 - Question 9 - Core)
fl: B ARRINRIS , P b sl S BRI TTE N .
M ZIREE B E TR LR IZ M AT, TS B A -
WO R ESEM A Te . BRESHPATT. BRI TT. MUk Do

ARSE )
1. Which statement about reflex actions is correct?

A Neurones carry out responses.

B Reflex actions are slow.

C Muscles and glands coordinate stimuli.

D Receptors detect stimuli.

(2026 May/Jun - 0654/23 - Question 10 - Extended)

2.

A person touches a hot object and pulls their hand away. This is a reflex action.
What is the pathway for the reflex action?

A stimulus — motor neurone — relay neurone — sensory neurone — response
B stimulus — relay neurone — motor neurone — sensory neurone — response
C stimulus — sensory neurone — relay neurone — motor neurone — response

D stimulus — sensory neurone — motor neurone — relay neurone — response
(2024 May/Jun - 0654/22 - Question 9 - Extended)
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The diagram shows three types of neurone.
%)fg Z%;?; === é

—— o )
T R

R

Which order do impulses pass through the neurones in a reflex action?

A Po>R->Q
B Q->P->R
C Ro>P->Q
D R>Q->P

(2025 May/Jun - 0654/12 - Question 10 - Core; [a]/i: 2025 May/Jun - 0654/13 - Question 10 - Core)

(=. ARSMEEYHAMEZT |
| GRS AR AR LT R BRI T LT A R

J:/%?Llj‘] T .

1B TR AL T AR B R G, KAl SR 5 WL PR AR S5k 7 A i
ﬁ%%* MER IR I A REMIZTE. BREBIZTT. FIRL I 22,
B P RS B4
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The diagram shows three different neurones which form the reflex arc.

9

m

X Y z
Which row correctly identifies X, Y and Z?
neurone X neurone Y neurone Z
A motor relay sensory
B motor sensory relay
C sensory motor relay
D sensory relay motor

(2024 Feb/Mar - 0654/12 - Question 9 - Core)
fE: X AL T, KSR B AR, X s sh AT,
Y AL TR, Y RESEMATC: Z ARG X BRI, W Z ARG AT,
G Bo
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4. The diagram shows a neurone and associated structures.

muscle

Which type of neurone is shown and in which direction do impulses travel?

type of direction
neurone of impulse
A motor JtoK
B motor KtoJ
C sensory JtoK
D sensory KtoJ
(2024 Feb/Mar - 0654/22 - Question 9 - Extended)
5. The diagram shows a simple reflex arc.
spinal cord
2
_ muscle
finger
pin

Which row gives the correct labels for the diagram?

1 2 3 4
A motor neurone | sensory neurone receptor relay neurone
B motor neurone relay neurone receptor effector
C relay neurone motor neurone effector sensory neurone
D relay neurone sensory neurone effector motor neurone
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What is secreted by the pancreas?
A glucagon

B glucose
C glycerol
D glycogen

(2025 May/Jun - 0654/21 - Question 9 - Extended)

B - TR WA s I 3 46 2 B RN B W SRR S M L = SRR S AR R - i A

XI55 3)
1. What is the role of glucagon?

A decrease blood glucose

B decrease blood insulin

C increase blood glucose

D increase blood insulin

(2025 May/Jun - 0654/23 - Question 7 - Extended)

2,

A man eats a meal high in carbohydrates. There is only a small change in his blood glucose
concentration.

Which statement explains why?
A The pancreas releases insulin and this causes the excess glucose to be stored as glucagon.
B The pancreas releases insulin and this causes the excess glucose to be stored as glycogen.

C The pancreas releases glucagon and this causes the excess glucose to be stored as
glycogen.

D The pancreas releases glucagon and this causes the excess glucose to be stored as insulin.

(2025 Oct/Nov - 0654/21 - Question 10 - Extended)
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Which row names a hormone, the organ that produces it and the hormone’s effect on blood
glucose concentration?

effect on
hormone produced by blood glucose
concentration
A glucagon liver decreases
B glucagon pancreas increases
C insulin liver decreases
D insulin pancreas increases

(2025 Feb/Mar - 0654/22 - Question 8 - Extended)

The graph shows the changes in blood glucose concentration during two hours of exercise.

5.6 1
5.5
5.4 1
5.3 1
5.2 1
5.14
5.0

49 T T T T T 1
0 20 40 60 80 100 120

blood glucose
concentration
/mmol per dm?

time/min
What causes the change in blood glucose concentration between 30 and 60 min?
1 increased adrenaline release
2 increased glucagon release
3 increased insulin release

A 1only B 1and2 C 1and3 D 2only

(2022 May/Jun - 0654/21 - Question 9 - Extended)

fAE 4 ZXTMEREAN . SFIEE (F55k ko)

WERm__ PUERSAYI, & s BRI RORAL
R TH R . IFBCERES: B ERFE TR, BT,

B Wk WG B

AH HEMER . B B B SRR, SRR IR SRR

What is a hormone?

A a chemical substance, produced by a gland, which alters the activity of target organs
B a protein that acts as a biological catalyst

C athread-like structure of DNA, carrying genetic information in the form of genes

D

an electrical signal that travels along a nerve cell to an effector

(2022 May/Jun - 0654/12 - Question 9 - Core; [a]#i: 2022 May/Jun - 0654/13 - Question 9 - Core)
fif WEGR IR AR R MBOS ISR R g B TS S A
Wik Ao
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1. Which type of chemical is adrenaline?
A enzyme
B hormone
C mineral salt
D vitamin
(2023 May/Jun - 0654/23 - Question 9 - Extended)
2. One response to a frightening situation is an increase in heart rate caused by the release of
adrenaline.
Which statement about adrenaline is correct?
A ltis an enzyme produced by an organ and travels in the blood to the heart.
B Itis an enzyme produced by an organ and travels down a nerve to the brain.
C Itis a hormone produced by a gland and travels in the blood to the heart.
D Itis a hormone produced by a gland and travels down a nerve to the brain.
(2023 Oct/Nov - 0654/11 - Question 9 - Core)
3. Which row about hormones is correct?
means of transport where produced site of action
A alimentary canal glands target organs
B alimentary canal organs all organs
C blood glands target organs
D blood organs all organs

(2024 May/Jun - 0654/12 - Question 9 - Core; [a]#i: 2024 May/Jun - 0654/13 - Question 9 - Core)
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A plant in a pot is placed on its side in a dark cupboard. The shoots grow upwards.
What is this an example of?

A decomposition

B gravitropism

C photosynthesis
D

phototropism
(2022 May/Jun - 0654/11 - Question 9 - Core)
i REARONBCTE R AE  TC R T BRI
F EAK, TEEERES, BT .
Wik B
RS
1.

A plant is placed in a box.
The box has a hole so that the plant is illuminated from one side.

The plant is observed after one week. The result is shown.

| |
light light

.

at start after one week
What explains the growth of the plant after one week?
A Plant shoots grow towards light, showing phototropism.
B Plant shoots grow towards gravity, showing gravitropism.
C Plant shoots grow towards light, showing gravitropism.
D

Plant shoots grow towards gravity, showing phototropism.

(2024 May/Jun - 0654/11 - Question 9 - Core)
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A plant was placed horizontally in complete darkness.

The diagram shows how the plant had grown after one week.

shoot

Which response has the shoot made?

A gravitropism away from gravity

gravitropism towards gravity

B
C phototropism away from light
D

phototropism towards light

(2024 Oct/Nov - 0654/22 - Question 9 - Extended)

When a seed germinates in the soil, the root grows downwards.

Which type of response is the root exhibiting?

A negative gravitropism

B negative phototropism

C positive gravitropism

D positive phototropism

(2022 Oct/Nov - 0654/11 - Question 9 - Core; [a@]fi: 2022 Oct/Nov - 0654/21 - Question 9 - Extended)

AIE 6: EXRBUASITRBREMERER (kK voir)

BEE: VR 3

A
B
c
D
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Which process provides the energy for the maintenance of a constant body temperature?

homeostasis
photosynthesis
respiration
sweating

(2023 Feb/Mar - 0654/12 - Question 8 - Core)
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1. During cold weather, warm blooded animals, such as mammals and birds, require more food.
Which statement explains the reason for this?
energy required to
Tay req rate of
maintain constant o
respiration
body temperature
A high high
B high low
C low high
D low low
(2023 May/Jun - 0654/12 - Question 8 - Core; [i]/@i: 2023 May/Jun - 0654/13 - Question 8 - Core; [f]/#i: 2023 May/Jun - 0654/22 - Question
8 - Extended)
2,

Small mammals need more energy to maintain a constant body temperature.

The graph shows the rate of oxygen used by species of shrews with different body masses.

124

11

10
oxygen used
/cm? per g
per hour

w

0 5 110 115 20 25
body mass of shrew/g
Which statements are correct?
1 Heavier shrews use oxygen more slowly than lighter shrews.
2 Heavier shrews respire faster than lighter shrews.
3 Heavier shrews lose heat more slowly than lighter shrews.

A 1,2and3 B 1and2only C 1and3only D 2and3only

(2023 Oct/Nov - 0654/12 - Question 8 - Core)
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The diagram shows a section through the skin and associated structures.

Which letter indicates the sweat gland?

=
————— "

——— |
==\ =

B IR A ) 2 AR [ Bl k4 T 14 5 2L Ao
Brp C prig st R Ea M EIR, A S8 LB B RIREE . BOIT IR

Hitik Co
RS

(2026 Feb/Mar - 0654/22 - Question 5 - Extended)

1.

ﬂ

The diagram shows a section through the skin.

B3 U5 s e

T

K

Which row contains the correct names of the structures labelled P, Q and R?

P Q R
A sweat gland hair blood vessel
B receptor hair receptor
C sweat gland hair erector muscle receptor
D receptor hair erector muscle blood vessel
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71

Which structures make up the mammalian nervous system?
A brain, muscles, impulses

B brain, nerves, spinal cord

C effectors, muscles, spinal cord

D

impulses, effectors, nerves
(2025 Oct/Nov - 0654/11 - Question 11 - Core)
fi#: WFLEYIMMAE RS HING . B RER RS A
LA TRRLE . AR EES, “HBARMERERI LN .
Hik Bo
ARSE 22|
1.

The diagram shows an outline of the human nervous system.

R

Which parts make up the central nervous system?

A R, SandT B RandSonly C Ronly D SandTonly
(2026 Feb/Mar - 0654/12 - Question 8 - Core)
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A person who is red-green colour blind cannot distinguish between red and green colours.

Which part of the eye is responsible for this?

A cornea
B iris

C lens

D retina

(2022 May/Jun - 0654/22 - Question 9 - Extended)
fE PELL SRE AR A B b Y B 4R .
AR SN =N s pARCRTE S O U: E 8 A i pe VI DS e
1k Do
APSEE

1.

A student looks at an object at a distance and then looks at an object close by. This ability to
focus on both objects is brought about by changing the shape of the lens.

What is this called?
A accommodation
B coordination

C pupil reflex

D transmission

(2024 Oct/Nov - 0654/21 - Question 9 - Extended)

AE10: PHARIMERRSHIE X (kYo ¥oit)
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What is homeostasis?

A the maintenance of the body’s external environment
B the maintenance of the body’s internal environment
C the processes that produce heat in the body
D

the removal of waste from the body
(2025 Feb/Mar - 0654/22 - Question 11 - Extended)
B RRSIIE X, FaASYERRI 2 B A P AR .
A %S, SMBIEAR T HIENERRSE; B X5 C. D ¥ARFASHE Lo
#ii%k B

AE 1 RIS TR FREREIETT (55 %k o)

RRF S RN R SR L U B4R ST, (RIEH T 2w,

PRIBMm R BN HETHIZ . BRI A I .
PR AR AR, B ANahlik____ HETED, SE BN B % e DL i Al B
LI P

S ALY Ui R R N K2 BB NI A R NS IR R 22 TE R IR . YR T SO IR

g Pk ks Eib)

AH HIUARIR TR . PRERS P B BRI I ST R AR FR S, 5 A W 7 B B G R s D A
e

The diagram shows a section through the skin.
1

—

2
3\
Which labelled structures help to maintain body temperature in the cold?
A 1and3 B 1and4 C 2and3 D 3and4

(2022 Feb/Mar - 0654/12 - Question 9 - Core; [f]f#i: 2022 Feb/Mar - 0654/22 - Question 9 - Extended)
1 ohBR, ANV BNAEFBR R, BKREEH L EWNE, B 3 B TEZ,
BR A F R 0 A
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1. The arterioles that supply blood to the skin's surface capillaries undergo vasodilation.
Which row describes the effect of this on the core body temperature and the volume of blood
passing through these capillaries?
core body volume of
temperature blood
A decreases decreases
B increases decreases
C decreases increases
D increases increases
(2024 May/Jun - 0654/23 - Question 9 - Extended)
2. Which statement about temperature control is correct?
A Vasoconstriction near the skin surface and shivering will cool the body down.
B Vasoconstriction near the skin surface and sweating will warm the body up.
C Vasodilation near the skin surface and shivering will warm the body up.
D Vasodilation near the skin surface and sweating will cool the body down.
(2022 May/Jun - 0654/23 - Question 9 - Extended)
3. Which statement about the role of blood vessels in the skin is correct?
A If the environment is too cold, vasoconstriction of capillaries occurs.
B If the environment is too cold, vasodilation of arterioles occurs.
C If the environment is too hot, vasoconstriction of capillaries occurs.
D If the environment is too hot, vasodilation of arterioles occurs.
(2023 Oct/Nov - 0654/23 - Question 9 - Extended)
4.

Which statement about blood flow to the skin in the maintenance of a constant internal body

temperature is correct?

A

B
C
D

If the internal body temperature is too high then vasoconstriction of skin arterioles occurs.
If the internal body temperature is too low then vasoconstriction of skin capillaries occurs.
If the internal body temperature is too high then vasodilation of skin arterioles occurs.

If the internal body temperature is too low then vasodilation of skin capillaries occurs.

(2025 Oct/Nov - 0654/22 - Question 10 - Extended)
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The graph shows the variation of body temperature over time of a healthy person at rest.

38
body Y
temperature 37
/°C X

36

time

How will the body reverse the temperature change shown between times X and Y?

A

B
Cc
D

decreased breathing rate
decreased pulse rate
shivering

sweating

(2022 Oct/Nov - 0654/13 - Question 9 - Core; [a]#i: 2022 Oct/Nov - 0654/23 - Question 9 - Extended)

The homeostatic control of body temperature is shown.

constant internal increase in body constant internal
—- —- —-
body temperature temperature body temperature

Which processes happen at X?

A

B
C
D

vasodilation and increased shivering
vasodilation and increased sweating
vasoconstriction and increased shivering

vasoconstriction and increased sweating

(2025 May/Jun - 0654/22 - Question 10 - Extended)

A person leaves an air conditioned building.

The temperature of the air conditioned building is 16 °C.

The outside temperature is 39 °C.

Which statement describes one response to the change in temperature?

A

B
Cc
D

The blood detects the change in temperature and the person starts to shiver.
The blood detects the change in temperature and the person starts to sweat.
The brain detects the change in temperature and the person starts to shiver.

The brain detects the change in temperature and the person starts to sweat.
(2023 May/Jun - 0654/12 - Question 9 - Core; [a]#: 2023 May/Jun - 0654/13 - Question 9 - Core)
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The diagram shows a cross-section of skin in a mammal.

Y

Which row shows the responses of parts X and Y when the environmental temperature increases?

X Y
A | contracts constricts
B | contracts dilates
C | relaxes constricts
D | relaxes dilates

(2026 May/Jun - 0654/21 - Question 10 - Extended)

A 12 AERESHBRLMERK (ko)

AR (auxin) REZBZFARE. WITEDERKEER.

TERFIJRI MK, K RAE RN 0 —MAEKREDN, Hgpmmkes .
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FUE B — M AE R R B MDD HR IR SEAIM P I A K 30 . LA fib K.

During an experiment, auxin is applied to one side of a shoot just behind the tip.

What will this stimulate?

A

B
C
D

decreased cell elongation in all cells
decreased cell elongation on the side with extra auxin
increased cell elongation in all cells

increased cell elongation on the side with extra auxin

(2023 Oct/Nov - 0654/21 - Question 9 - Extended)
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1.

The diagram shows an experiment using the shoots of seedlings.

f——
-<—— light
—_— I
control shoot shoot five
at start days later
/\
-<—— light
—_— I
lightproof cover shoot five
placed over shoot tip days later

at start
Which statement explains why the covered shoot tip does not grow towards the light?
A The lightproof cover decreases auxin production by the shoot tip.
B The lightproof cover keeps auxin distribution even on all sides of the shoot.
C The lightproof cover prevents auxin from diffusing from the shoot tip.

D The lightproof cover stimulates cell elongation without requiring auxin.

(2023 May/Jun - 0654/22 - Question 9 - Extended)

A 13 ROMEIESABERRKE (Fiik i)
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What are examples of involuntary actions?
1 widening of the pupil in dim light
2 increasing the pulse rate during exercise
3 contracting muscles to pick up a pencil

A 1,2and3 B 1and2only € 1and3only D 2and3only

(2024 Oct/Nov - 0654/23 - Question 9 - Extended)
fif: BEFLIERSALY KM RS A AT, AZEIRER, 1R T AREENE,
BRI RN E B A A, T2 JB T AR R
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When a person moves from a brightly lit room into a dark room, the pupils in their eyes change in
size.

Which row correctly describes the change in size and explains what causes this change?

pupil size radial muscles circular muscles
A decreases contract relax
B decreases relax contract
C increases contract relax
D increases relax contract

(2022 Oct/Nov - 0654/22 - Question 9 - Extended)
i AR NRTE, GRS, BALHE K.
R U dE . PRNURRCRS , AHIEFLIG K. Wik Co
ARSI

1. Which statement explains how the iris responds to an increase in light intensity?
A The circular muscles contract and radial muscles relax causing the pupil to decrease in size.
B The circular muscles relax and radial muscles contract causing the pupil to decrease in size.
C The circular muscles contract and radial muscles relax causing the pupil to increase in size.
D

The circular muscles relax and radial muscles contract causing the pupil to increase in size.
(2023 Feb/Mar - 0654/22 - Question 9 - Extended)

[ =. ¥R TR RAL . 3 A RIRIE
R I 308 3 SO SRR IR, . i | AN ) B AR e 2 R AE LR S b, SRR R A HR
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A person looks at a tree in the distance and then starts to read a book.
Which changes occur in the eye to enable the person to read their book?
ciliary muscles Sﬁ;gg;?;y lens
A contract slacken becomes fatter
B contract tighten becomes thinner
C relax slacken becomes fatter
D relax tighten becomes thinner

(2024 May/Jun - 0654/21 - Question 9 - Extended)
fi#: PRI T, IR T AR AR, IRyt RE
IR LN 4 (s BT S . SRR TE SRR T R AR IR

Wk Ao

(=. AR EMES R A 14 )

EPI  RATE T HRRRVISCE SRR . B, BRI BERTRLER, SRR
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LA /N TR i AL TR 2 NIRIY, 3RSl IRIBNLETIK, ALY K.

PIRE R E BERLARDIRAS . BAIRS s ML IRALERARZS s LRSS TE B fiL
e T S
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[ 5% 3 ]

The diagram shows a section through the front of the eye and a front view of the eye.

Which muscles contract when viewing a distant object in dim light?

A PandR B Ponly C QandR D Qonly
(2023 Oct/Nov - 0654/22 - Question 9 - Extended)
i By, BERILER K, 5P AdE.
WEALRE ALY K, MLBAREST UG E . B Q %L, e Q We4d. R AUk
B ML A Qo ik Do
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Three types of human disease are listed.

1 bacterial infections
2 coronary heart disease

3 viral infections

Which diseases can be treated with antibiotics?

A 1and3 B 1only C 2only D 3only

(2026 Feb/Mar - 0654/12 - Question 9 - Core)
s PR TIRT AR R, 1 o PR RIRIT .
T O SR BRI A B TP R BRIT AR, 2. 3 AP RIRIT .
ik Bo
APSEED)
1.

Which statements about antibiotics are correct?

1 Bacterial infections are treated using antibiotics.
2 Some organisms are resistant to antibiotics.

3 Viral infections are treated using antibiotics.
A 1and2 B 1and3 C 1only D 2and3

(2026 May/Jun - 0654/11 - Question 8 - Core)
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Which component of tobacco smoke reduces the amount of oxygen that red blood cells can carry
to the cells of the body?

A carbon dioxide
B carbon monoxide
C nicotine

D tar

(2022 May/Jun - 0654/22 - Question 8 - Extended)
fi# CLANMEAR SR ML T A o
—EALIR G M E A4S, AT A A D

#ii%k Bo
XI55
1. Which row is correct about the components of tobacco smoke and their effects?
component effect

A carbon monoxide addictive
B nicotine carcinogen
C smoke particle addictive
D tar carcinogen

(2022 May/Jun - 0654/21 - Question 8 - Extended)

BRE 3 4zt HIV BGRE S AIDS FET-#83 (45 ve ¥ Yo ol)
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The graph shows the change in number of new HIV infections and deaths from AIDS between
1990 and 2014.
4
3.5 T
3 T
254 T
million {1 T

“~-new HIV infections

people

anti-HIV
drugs used

:

1 1 1 1 1
1990 1995 2000 2005 2010 2015

year

deaths from AIDS

What does the graph show?
1 The number of new HIV infections fell after condom use was promoted.
2 The use of anti-HIV drugs has led to a decrease in deaths from AIDS.
3 The highest rate of deaths from AIDS occurred in 1995.

A 1and2only B 3only C 1,2and3 D 2only
(2022 Oct/Nov - 0654/11 - Question 10 - Core)
fl: B oRZ (R I 5, SRERE 1.
PUHIV 259 PG G  SERRFE T2 NETES) 2004 4E X B AH , BE IS FH 20 200 75 N 22 50 5N, 2 1IEHi.
FET NECIRR RLAITE 2004 4, AN 1995 4, 3 4R
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Bl Which row describes sexual reproduction?
zygote ideri?cr;?tg;?slgring
produced always produced
A v v
B v X
Cc X v
D X X

(2025 Oct/Nov - 0654/11 - Question 12 - Core)
CAMEAEP AR SR RS T, R ES T
}: RAEB AL LR, FFE SR B SR #§ik B.

FXI%53)
1. Which row is correct for sexual reproduction?
number of parents offspring
A one genetically different
B one genetically identical
C two genetically different
D two genetically identical

(2024 May/Jun - 0654/11 - Question 10 - Core)

In a plant, what leads to offspring that are genetically identical to the parent?
A asexual reproduction

B insect pollination

C seed germination
D

sexual reproduction
(2023 May/Jun - 0654/11 - Question 10 - Core; [f]fFi: 2023 May/Jun - 0654/21 - Question 10 - Extended)
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Which statement describes one similarity between asexual and sexual reproduction?
A They both involve gametes.
B They both involve parent and offspring.
C They both produce genetically identical individuals.
D They both require fertilisation to take place.
(2024 Oct/Nov - 0654/21 - Question 10 - Extended)
Which statement about asexual reproduction is correct?
A ltinvolves the fusion of gametes from one parent.
B Itinvolves the fusion of gametes from two parents.
C It produces offspring which are genetically different.

D It produces offspring which are genetically identical.

(2022 May/Jun - 0654/11 - Question 10 - Core; [a]f#: 2022 May/Jun - 0654/12 - Question 10 - Core; [f]f#i: 2022 May/Jun - 0654/13 - Question
10 - Core)

Which statement about reproduction is correct?

A Sexual reproduction involves the fusion of two gamete nuclei.

B Sexual reproduction results in the production of genetically identical offspring.
C Asexual reproduction involves the fusion of two gamete nuclei.
D

Asexual reproduction results in the production of genetically different offspring.
(2025 May/Jun - 0654/12 - Question 11 - Core; [A]#: 2025 May/Jun - 0654/13 - Question 11 - Core)

Which row describes asexual reproduction?

only one fusion of gﬁ;;?tlif;l:y
parent nuclei )
offspring
A v v v key
B v v X v =yes
C v X v X=no
D X v v

(2024 May/Jun - 0654/21 - Question 10 - Extended)

Which statements about asexual reproduction are correct?
1 ltinvolves gametes.
2 It produces genetically identical offspring.
3 It only requires one parent.

A 1,2and3 B 1and2only C 1and3only D 2and3only
(2024 Feb/Mar - 0654/12 - Question 10 - Core)
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A certain aquatic plant reproduces by forming offspring from the original plant.

offspring

original plant
Which statement describes the reproduction of this aquatic plant?
A asexual reproduction which produces genetically different plants
B asexual reproduction which produces genetically identical plants
C sexual reproduction which produces genetically different plants

D sexual reproduction which produces genetically identical plants

(2025 Oct/Nov - 0654/12 - Question 10 - Core; [A]#i: 2025 Oct/Nov - 0654/13 - Question 10 - Core)

i EhrARmEERE, REAR MRS, BT Rk,
TEPEAE T A AR FE 3B _EAR TR o
Hik B

RS
8.

Aphids are insects. The information shown describes part of the lifecycle of the aphid.

stage 1 In the spring, wingless females reproduce without fertilisation to produce many
female offspring.

stage 2 In late summer, both males and females are produced. The female’s eggs are
fertilised by the male’s sperm.

Which row shows the type of reproduction occurring at stages 1 and 2?

stage 1 stage 2
A asexual asexual
B asexual sexual
C sexual asexual
D sexual sexual

(2022 Oct/Nov - 0654/12 - Question 10 - Core)
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Which statement gives an advantage of sexual reproduction over asexual reproduction?

A The offspring are genetically different and therefore it is more likely that some can adapt to a
changing environment.

The offspring are genetically different so all can adapt to a changing environment.

The offspring are genetically identical and therefore it is more likely that some can adapt to a
changing environment.

D The offspring are genetically identical so all can adapt to a changing environment.

(2022 May/Jun - 0654/22 - Question 10 - Extended)
fi#: AR RAGBREER.
W A JEARHITERN R R a3 3 3 PR ) AT REE SR

WG Ao
FXI%:3)
9. Which statement is correct?
A Asexual reproduction produces offspring which can adapt quickly to changes in the
environment.
B Asexual reproduction produces genetically different offspring much faster than sexual
reproduction.
C Sexual reproduction produces genetically different offspring enabling natural selection to
occur.
D Sexual reproduction produces genetically identical offspring by the production of gametes.
(2025 Oct/Nov - 0654/22 - Question 11 - Extended)
10.

What are the advantages of a plant reproducing asexually?
1 increased variety of genetic material
2 only small flowers need to be produced
3 rapid increase in population size

A 1only B 2only C 3only D 1,2and3

(2022 Oct/Nov - 0654/23 - Question 10 - Extended)
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Which row correctly matches a structure with its function in the human reproductive system?

structure function
A cervix where the fetus develops
B oviduct releases the female gamete
C sperm duct secretes fluids that make semen
D testes produces the male gametes

(2023 Feb/Mar - 0654/12 - Question 10 - Core)
i AfE. BRILEFEDLRE: B, MEMERC T HONEREG CHS. R MR BT 5 s i D XY,
S ARG T Tk D
HBSED

1.

Which structure secretes fluids in which the sperm swim in the human male reproductive system?

&
KK

The diagram shows the human female reproductive system.

(2026 May/Jun - 0654/11 - Question 9 - Core)

Which label shows the oviduct?

(2025 Feb/Mar - 0654/22 - Question 10 - Extended)
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Which part of the male reproductive system is correctly matched to its function?

function

part
A prostate gland
B scrotum
C testes
D urethra

transfers semen to ovary

transfers sperm to the urethra
holds the testes outside of body

secrete fluids for sperm to swim in

(2023 Oct/Nov - 0654/11 - Question 10 - Core;

g : 2023 Oct/Nov - 0654/21 - Question 10 - Extended)

The diagram shows the human male reproductive system.

Which row identifies structures X, Y and Z?

vatva | Shom | ool
A X Z
B X Z Y
C Z X Y
D Z Y X

(2024 May/Jun - 0654/22 - Question 10 - Extended)

The diagram shows the human female reproductive system.

Where is the embryo normally implanted to enable it to develop into a healthy fetus?

C
(2024 May/Jun - 0654/12 - Question 10 - Core; [a]fi: 2024 May/Jun - 0654/13 - Question 10 - Core)
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During the menstrual cycle, an egg is released at ovulation.

The egg passes out of the body if it is not fertilised.

What is the correct order of structures through which the egg passes?
A cervix — oviduct — uterus — vagina

B oviduct — uterus — cervix — vagina

C oviduct — vagina — cervix — uterus
D

uterus — oviduct — vagina — cervix

(2022 Feb/Mar - 0654/12 - Question 10 - Core)

There are different conditions which may prevent a successful pregnancy.
1 failure of ovulation
2  failure of embryo to implant into uterus lining
3 blockage of oviducts preventing fertilisation

The diagram shows the human female reproductive system.
w

2 A @

Which locations are involved in each condition?

1 2 3
A W X 4
B W Y X
C X Y w
D X z w

(2023 Oct/Nov - 0654/13 - Question 10 - Core)
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The diagram shows human gamete formation and fertilisation.

male gametes male
E—

made in V gametes \
fertilisation
occurs in Z
female gametes female /
—_—

made in W gametes

Which row is correct?

structure V structure W structure Z
A scrotum uterus oviduct
B testes oviduct ovary
C testes ovary oviduct
D scrotum oviduct uterus

(2023 Oct/Nov - 0654/22 - Question 10 - Extended)

A3 EMAREHRAMEMNSERE (Fk k ki)

CI HRIEHMEARHER KR RV S O AL RS .
MESE A RAE L2 R, AEZA P~ LEAEN) s MERS sk FEAERD M, THNERE.
feryJE . AEMTEHEKI LA, EEEd_ BIRIRER. MEVEAIRAZ IS IER SR8,

RERS, TRimdEZ ek 2k, HERAK AR AedE . B30 K B8 IRERI &1 b7 o
gz Wk T R

AN H PR SRR RSB ARI , SEAR S AR bR (BRI R E AL

(— BAENERBRERAEEE

Before fertilisation in flowering plants, which structure must the pollen nucleus pass through to
reach the nucleus in the ovule?
A filament
B petal
C stamen
D style

(2024 Oct/Nov - 0654/11 - Question 10 - Core)
i fky)E, AEMTERSLYT R AER S, TeR B I EAE M B N P IRER A
AR REACN & E Ao, A RE BIRRER N M UR 40 A% « 53k Do
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1.

The diagram shows a section through an insect-pollinated flower.

When pollination occurs, where must the pollen grains reach?

L/):
@% 11/ L °

(2023 May/Jun - 0654/23 - Question 10 - Extended)

)

The diagram shows a wind-pollinated flower.

Which structure is adapted to receive pollen?

A

D
B
C

(2022 May/Jun - 0654/21 - Question 10 - Extended)

The diagram shows a cross section of a flower.

Which labelled part is the style?

D M
X
C
(2025 Feb/Mar - 0654/12 - Question 13 - Core)
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The diagram shows a flower.

P

Which row names the structures labelled P, Q and R?

P Q R
A anther ovary sepal
B anther style carpel
C filament ovary carpel
D filament style sepal

(2024 Oct/Nov - 0654/23 - Question 10 - Extended)

The diagram shows a section through a flower.

Which labelled structures are the anther and the ovary?

anther ovary
A R P
B R Q
C S P
D S Q
(2023 May/Jun - 0654/12 - Question 10 - Core; [a]f#i: 2023 May/Jun - 0654/13 - Question 10 - Core. 2023 May/Jun - 0654/22 - Question 10

- Extended)
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o

Which diagram shows fertilisation occurring in a flower?
A B Cc

o
o pollen

D
5 °50
nucleus
style
ovule
nucleus

(2023 Oct/Nov - 0654/12 - Question 10 - Core)
fi#: ZAFEORICIIZBENIRTR . FE 5 IETR A YO0 A0 HAZ Rl 6 o
K B e E CNIESR, B CRIA IR . BURPIRZIETERE &
#ii%k Bo
S

6.

The diagram shows a cross-section of a carpel of an insect-pollinated flower.

pollen grain

pollen nucleus
ovule

nucleus

Which row correctly shows the processes that have taken place?

pollination fertilisation
A v v key
B v X v = has occurred
C X v X = has not occurred
D X X

(2022 Oct/Nov - 0654/13 - Question 10 - Core)
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Tk ARH R SAE, (eSSBS DR S Z s A% R, A
A7 X LE 0 o
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The diagram shows a sperm cell.

Which structure contains enzymes to digest the outer jelly layer of an egg cell?

(2025 May/Jun - 0654/23 - Question 8 - Extended)
fiE: B A SR IR TSk ER BT A T A o
TR EAEE, WIEILIN AL BRSNS g A
BSED

1.

Which statements correctly describe the human male gamete?
1 contains enzymes
food stores present

2

3 flagellum present

4 surrounded by a jelly coating
d

A 1and?2 B 1and3 C 2and3 D 3and4

(2022 Feb/Mar - 0654/22 - Question 10 - Extended)
Which statements about human egg and sperm cells are correct?

1 The egg cell's membrane changes to prevent other sperm from entering it after
fertilisation.

2 The egg and sperm cells have a diploid nucleus.
3 The sperm’s enzymes allow it to penetrate the egg to fertilise it.
4  The process of fertilisation occurs in the ovary.

A 1and3 B 1and4 C 2and3 D 2and4

(2024 May/Jun - 0654/23 - Question 10 - Extended)
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AIE 5. XRREFEKIER (Fik i)

IO NEELERE R ARIRIL, EWE SIS E s BRI LI :
ERE TP BEATE ARG IL . ALK R HIR LBE AN B R 8 . A PSR B
Py A o

FAREEMIL, EEERE B/ INRIE A8 1 S 1 5 o
HE BT, AR SRR S E)

AU BUREE FKAE R BB IR I S R, S Fse e, Bt Znh iz sl

What is a function of the placenta?

A It acts as a barrier to toxins.

B It cushions the fetus from bumps.
C It maintains a constant temperature.
D

It exchanges blood between the fetus and the mother.
(2022 Oct/Nov - 0654/21 - Question 10 - Extended)
R MRt B BETE R, WTRHESTE Y, AXE SEK T E PR A B T4 e IR, By C 44
PRI 5 R LI 7 B, AR A, D 4.
Wk A

FE 6: IRFELLGHL BB S KEER (Eiik kK rvr)

TR ALK MAC L #5753 R AL AT 3k Bt 72 .

MR ER LR, BHEA HIAERE, AEZGRFE AL TAEN , ek HA Rtk
PURAEAR S8 XLy, BH AL, EZ3KH. , HESKOMEEHE

BR: KTIBEH: SME: MER

VN 0 H PR E . RNSAE KT ST et B 5 XU Y 25 R AIE 72 T X o

(— 7. ZRNELRSHEEAR

Which row shows a characteristic of an insect-pollinated flower and of a wind-pollinated flower?
insect-pollinated wind-pollinated
A | anthers inside flower anthers outside flower
B | petals small petals large
C | smooth pollen sticky pollen
D | stigma outside flower stigma inside flower

(2026 May/Jun - 0654/12 - Question 9 - Core)
fi#: BUEAERIAEZE AL TAEN . WAL HIAE 2558 A BITE S o
Fr AT TR YA 6
Wik Ao
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1. Which row identifies some features of wind-pollinated flowers?
a:m:irjehsgglr;g feathery stigma
A X X
B X v
C v X
D v v
(2026 Feb/Mar - 0654/12 - Question 10 - Core)
2. The table shows some features of insect-pollinated flowers and wind-pollinated flowers.
Which rows are correct?
insect-pollinated flowers wind-pollinated flowers
1 anthers dangle outside the flower anthers are inside the flower
2 large petals small petals
3 not scented scented
4 stigma inside the flower stigma dangles outside the flower
A 1and2 B 1and3 C 2and4 D 3and4
(2023 Oct/Nov - 0654/23 - Question 10 - Extended)
3. What is most likely to describe a flower that is wind-pollinated?
A Anthers are small and inside the flower.
B Anthers are large and outside the flower.
C Stigmas are large and inside the flower.
D Stigmas are small and outside the flower.
(2022 Oct/Nov - 0654/22 - Question 10 - Extended)
4.

Three features of flowers are listed.
1 anthers located within the petals
2 large colourful petals
3 feathery stigma
Which features are adaptations for wind pollination?

A 1and2 B 1only C 2and3 D 3only
(2025 Oct/Nov - 0654/21 - Question 11 - Extended)
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The diagram shows a flower.

What is the method of pollination for this flower and the structural adaptation that enables this?
A insect pollination because the anthers are feathery
B insect pollination because the stigmas are feathery
C wind pollination because the anthers are feathery
D

wind pollination because the stigmas are feathery

(2025 May/Jun - 0654/22 - Question 12 - Extended)

(C RERMHAEE SER A

MESS HAEZIRIAE 22, 1622 (filament) & PEIEAIAK G5 sk (stigma) SEMESETR
S S AE R 25 o

WEAERIAE LIRS E M e, Ak DURKERE PR IS .
BRI SCHEfE AR bR HMBLEBRHERS, o

B MBI et NERAER

E B G5 DR B o) 28 B A0 77 U, e Bk Ak, FR4s & AR AL 24 A4 ot
AL R o

The diagram shows a flower.

What is structure P and which type of pollination is used by the flower?

structure P type of pollination
A filament insect
B filament wind
C stigma insect
D stigma wind

(2025 May/Jun - 0654/21 - Question 10 - Extended)
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6.

The diagram shows part of a flower.

What is structure P and which type of pollination is used by the flower?

structure P type of pollination
A stamen insect
B stamen wind
C stigma insect
D stigma wind

(2025 Oct/Nov - 0654/23 - Question 10 - Extended)

AT BREFRZMESRERERTN (F5k i)

G LR AR TR B A A AR R
ik, B4 BT MR 2 T BF5 R HEH.

MU (haploid) & —28afk. ofEn: ~fhfk (diploid) SPIEYetalk. BfFan, Rl hAB p
g AR Ak

AN E IR BT RARORE RGN, SRR A R . FHn + n = 20
¢
D

Which statement about reproduction is correct?

A In asexual reproduction, a diploid offspring is formed after fusion of haploid gametes.
B In asexual reproduction, a haploid offspring is formed after fusion of diploid gametes.
C In sexual reproduction, a diploid offspring is formed after fusion of haploid gametes.
D

In sexual reproduction, a haploid offspring is formed after fusion of diploid gametes.
(2023 Feb/Mar - 0654/22 - Question 10 - Extended)
i AEATE R AT FARERLE .
A SRR RS S . Jeelk sl
n+n=2n

ikt E R A, IHFRE R AR R. ik C.
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Bl The graph shows the thickness of a woman’s uterus lining.

151

thickness of
uterus lining
/mm

0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34

time/days
What is the duration of this woman’s menstrual cycle?

A 10 days B 26 days C 29days D 34 days
(2026 May/Jun - 0654/13 - Question 9 - Core)
fiE: B FE IR — ORI LTES 1 R, T —IFIA B LTESS 30 Ko
H&J A 30 —1 =29 Ko
#iiz Co

A2 9: ASAPALRBELERM (FHik Kiiok)

¥ R R IR AR IR AR AR o Fh i R B T 2 N IS EL iR
BE. SHH AR

AU R FRA b BEAAERE , B BRI R Z I OR R H AR A AN R+ /%% 3R I AN B % T L 5 W i
& A REVE I B R AR A

wE K RS
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The roles of oxygen, water and light in seed germination are investigated.

The results of the experiment are shown.

oy W
alkaline
pyrogallol,
removes
oxygen
1 wet | wet | wet
cotton @ @ cotton cotton
wool wool wool
no light no water no oxygen oxygen, water

and light
Which factors are shown to be needed for germination?
A light and water only
B light and oxygen only
C oxygen and water only

D oxygen, water and light
(2024 Oct/Nov - 0654/12 - Question 10 - Core; [i8i: 2024 Oct/Nov - 0654/13 - Question 10 - Core)
s TRABA KM, MW KAGHAE R R, SO AR LB R,
FAARA KM, WE KA ALY, BRI LD ES .
FeGATIK AR, WRI A B R W R b B AT
B, SE50 BN B & T B UK . ik Co

BREY10: M HIV Bk 5 AIDS FET-HERZITEE (ke veix)

R, AL Rm oo BB s BRSPS I, B R P 3 AR 285, I R
— YN 2 B

WA R SR A Al e A RAR A H Y . BENZHUERAEG T LA — B4

I — B IR ORI . B AR A AR BRI E BN, SIEA L. B
PN GOL ) ;

B BORME: MRS A
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The graph shows the number of new HIV infections and AIDS deaths in a country.
300000
=11 A key

250000 ] ] O new HIV infections

200000 B - O AIDS deaths
number 150000

100000

50000
014
1990 1995 2000 2005 2010 2015

year

Which statements can be concluded from the graph?

1

2
3
4

The number of AIDS deaths peaks in 2006—2008.
The number of AIDS deaths peaks at 150 000.
The number of new HIV infections peaks in 1997-1998.

The number of new HIV infections is always greater than the number of
AIDS deaths.

A 1,2and3 B 1,3and4 C 2and3only D 2and4

i AR BIBEIR (A,
BRI 2 5.

(2026 May/Jun - 0654/21 - Question 11 - Extended)

AIDS SET- B KRBl 150000, £ 2005 4£A1 2007 4FIKF], MBRR 1 AAAL

FEEIEEGR A, B HIV BYYEFE 1997 4EF0 1998 4EHK B K MH 280000, BRI 3 Ao
2011 AEPIZAZHEEY 4 100000, Hilé HIV B IR F4ER R T AIDS ZET-4%, MMk 4 Aar.
FRALE) SR 2 1 3, ok C.
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What is a difference between a haploid nucleus and a diploid nucleus from the same plant?
A The diploid nucleus has more chromosomes.

B The diploid nucleus is the result of meiosis.

C The haploid nucleus is the result of mitosis.
D

The haploid nucleus has more alleles.
(2023 Oct/Nov - 0654/23 - Question 11 - Extended)
DAY, BRI S B AR, RS TIE R A,
Fﬁu AR &AL G ffk,
[87
ARSE )

1.

The diagram shows a nucleus from a cell of an organism. The structures shown within the
nucleus are chromosomes.

\ ﬂ>/

A because each chromosome contains only one copy of the DNA

Why is the nucleus haploid?

B because there are only four chromosomes
C because there are two sets of chromosomes
D

because there is a single set of unpaired chromosomes

(2022 Oct/Nov - 0654/23 - Question 11 - Extended)
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Which row about the nucleus of human cells is correct?

description number of example

of nucleus chromosomes of cell
A diploid 23 gamete
B diploid 46 body
C haploid 23 body
D haploid 46 gamete

(2024 May/Jun - 0654/22 - Question 11 - Extended)
The table gives statements about a human haploid nucleus.

Which row is correct?

a single set
of unpaired
chromosomes

found in
gametes

produced by
mitosis

key
v = true

X = false

O O W >
N X N X
x N N X
x N xS

(2022 Feb/Mar - 0654/22 - Question 11 - Extended)
Which diagram about haploid and diploid cells in humans is correct?

A B

haploid diploid haploid diploid

23 23 46
pairs of chromosomes chromosomes
chromo-
somes

gametes

body cells

gametes body cells

haploid diploid haploid diploid

46 23
46 23 chromosomes chromosomes

chromosomes chromosomes

body cells

gametes

(2022 May/Jun - 0654/23 - Question 11 - Extended)
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Sheep have 54 chromosomes in their body cells.

Which row is correct for a female sheep?

number of
chromosomes egg cells
in egg cells
A 27 haploid
B 54 haploid
Cc 27 diploid
D 54 diploid

(2025 Oct/Nov - 0654/23 - Question 9 - Extended)
fi#: FHIONAMLREL T, A
HI -1 e e RO AR Z I Y — 2, 45

5 =27
WL Ao
ARSE )
5. Kangaroos have 16 chromosomes in their skin cells.
How many chromosomes are there in a kangaroo sperm cell?
A 4 B 8 C 16 D 32
(2025 May/Jun - 0654/23 - Question 9 - Extended)
6.

The body cells of tigers have 38 chromosomes.

Which row shows the numbers of chromosomes involved during sexual reproduction in tigers?

eggoell | " | mvgote | o
A| 38 38 19 38
B| 19 19 38 76
c| 19 19 38 38
D| 38 38 76 76

(2024 Feb/Mar - 0654/22 - Question 10 - Extended)

249



Chimpanzee gametes contain one more chromosome than human gametes.
What is the chromosome number in a chimpanzee diploid cell?

A 23 B 24 C 46 D 48

(2025 Oct/Nov - 0654/21 - Question 12 - Extended)

Some information about a donkey and a horse is shown.

e The sperm from a donkey is able to fertilise the egg from a horse.

e The nucleus of a body cell from a horse has 64 chromosomes.

e The nucleus of a sperm cell from a donkey has 31 chromosomes.

e The offspring from a cross between a donkey and a horse is called a mule.
How many chromosomes are in the nucleus of a body cell from a mule?

A 31 B 63 C 64 D 95

(2025 May/Jun - 0654/22 - Question 11 - Extended)

AE 20 faxf AR IR RRRANES FIEREIR (5% koY)

Ve 5 N TER s A R e k.

AR S — X ek @%ieton L By .
AT A SR ek, Se—ukiadk.

URARREAR S X e tafh, S T& X B Y Je@afh: DNAMI7ENN B, K TES LR IR

Kk XX, XY

AUH B R A B & PR e GRS SE IR A AR A i T

Which sex chromosomes are found in a healthy male human?
A XO B XX Cc XYy D YY

(2022 Oct/Nov - 0654/11 - Question 11 - Core)

i R VR R B R Ak, @R XY

#iik Co
ARSE )
1. Which combination of chromosomes produces a male in humans?
A XO B XY C YY D XX
(2025 Oct/Nov - 0654/22 - Question 12 - Extended)
2.

Which combination of sex chromosomes are present in the body cells of a human male?

A XX B XY C Yonly D YY

(2023 Oct/Nov - 0654/13 - Question 11 - Core)
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Which row shows the sex chromosomes in humans?

female male
A XX XY
B XY XX
C YY XX
D XX YY

O O W

A

B
Cc
D

(2024 May/Jun - 0654/23 - Question 11 - Extended)

Which statement about human gametes is correct?

All egg cells contain an X chromosome.
All sperm cells contain a Y chromosome.
All egg cells contain X and Y chromosomes.

All sperm cells contain X and Y chromosomes.
(2026 Feb/Mar - 0654/12 - Question 11 - Core)

Which statement about human gametes is correct?

There is an X chromosome in all egg cells.
There is a Y chromosome in all egg cells.
There is an X chromosome in all sperm cells.

There is a' Y chromosome in all sperm cells.

(2026 May/Jun - 0654/11 - Question 10 - Core)

Which row is correct for a human gamete?

chromosome where gamete
name of gamete . :
carried by gamete is produced
A egg cell X testes
B egg cell Y ovaries
C sperm X testes
D sperm Y ovaries

(2025 May/Jun - 0654/12 - Question 12 - Core; [@]fi: 2025 May/Jun - 0654/13 - Question 12 - Core)

A3 ROEMERE. EEE. RUBS5ERME (Fhikkkix)

b
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Bl Which statement is correct?

A An allele is a version of a gene.

B DNA is only found in gametes.

C Agene is alength of DNA that codes for fats.
D

Cells of human males contain two X chromosomes.
(2022 Feb/Mar - 0654/12 - Question 11 - Core)
i AR RN —REEB AR A, AXF; DNAJFEUATE TSP, B4 ZERDE—BmisiE AR
I DNA, AgRBfaNT. C 85 ARV S —5 X A —54 Y Qe@fk, DS ik Ao
BSED

1. What is the correct term for an allele that is always expressed in the phenotype if it is present?
A dominant
B heterozygous
C homozygous
D recessive
(2024 Feb/Mar - 0654/12 - Question 11 - Core)
2. In terms of the alleles present, which word describes the genetic make-up of an organism?
A dominant
B genotype
C phenotype
D recessive
(2023 Feb/Mar - 0654/12 - Question 11 - Core)
3. A monohybrid cross between tall (TT) and short (it) pea plants produces 100% tall (Tt) offspring.
What do the letters T and t represent?
alleles
B chromosomes
C genes
D genotypes
(2026 May/Jun - 0654/12 - Question 10 - Core)
4.

Which statement describes a heterozygous genotype?
A not pure breeding with two different alleles
B not pure breeding with two identical alleles
C pure breeding with two different alleles
D

pure breeding with two identical alleles

(2024 May/Jun - 0654/12 - Question 11 - Core; [A]#: 2024 May/Jun - 0654/13 - Question 11 - Core)

252



A type of chicken has either red feathers or black feathers.

Which statements explain why a chicken with the allele for red feathers is born with
black feathers?

1 The chicken also has a black feather allele.
2 The chicken is heterozygous for feather colour.

3 The red feather allele is recessive.

A 1,2and3 B 1and2only C 1and3only D 2and3only

(2026 May/Jun - 0654/23 - Question 13 - Extended)

A 4 AARIBEEREFLERERMEERR (F5k K k)

Qe fhgiaisgit: RPN ARG A 2n, BT EAE A no

FanRr=E 5 egiEste b 4, RamERREAE.
WA RGOS H 2n B0 n, PR AINIRE R
SZRE A AR TR, B AT A THREA LS FEIMAERE.

AT HA M RATIERG: FARTHEA . HA LA R R BT
wF: M R A
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The diagram shows the chromosomes present in a cell.

[} chromosomes
f\ )
N A

The cell divides by meiosis.

What correctly describes the cells that are produced?
A genetically identical, 8 chromosomes, diploid

B genetically different, 4 chromosomes, haploid

C genetically identical, 4 chromosomes, diploid
D

genetically different, 8 chromosomes, haploid

(2022 Oct/Nov - 0654/21 - Question 11 - Extended)

g EpRAA 8 YLk,

BH Y RAE Y OAR BRI, 8 +2 =4,
PR AN A, HLi e AR
Hiik B
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1.

What processes occur in the oviduct?

A

B
Cc
D

fertilisation and then the zygote undergoes meiosis

fertilisation and then the zygote undergoes mitosis

zygote undergoes meiosis and then fertilisation occurs

zygote undergoes mitosis and then fertilisation occurs

(2024 Oct/Nov - 0654/22 - Question 10 - Extended)

Growing new plants from cuttings is asexual reproduction.

Growing new plants from seeds is sexual reproduction.

Which row is correct for both cuttings and seeds?

cuttings seeds
nucleus of cells offspring nucleus of cells offspring
A diploid genetically different haploid genetically identical
B diploid genetically identical diploid genetically different
C haploid genetically different haploid genetically different
D haploid genetically identical diploid genetically identical
(2025 Feb/Mar - 0654/22 - Question 9 - Extended)

If 2n is the diploid number of chromosomes in a nucleus, which diagram is correct for meiosis?

B
genetically genetically
identical identical

®
®

254

®

genetically
different

®

genetically
different

(2022 Oct/Nov - 0654/22 - Question 11 - Extended)




The diagram shows how pollen grains are produced.

Mature pollen grains contain two haploid nuclei.

separation of pollen grains

two genetically
identical,
haploid nuclei

diploid
nucleu

haploid
nucleus

%

®

e

|
30

l
l

DOOO

lQ

DAL

Which row identifies the types of cell division shown at stages P and Q?

P Q
A | meiosis meiosis
B | meiosis mitosis
C | mitosis meiosis
D | mitosis mitosis

(2026 May/Jun - 0654/22 - Question 10 - Extended)

A student makes three statements about processes in cell division.

Which row identifies each process?

1 Process 1 is involved in the production of gametes.

2 The cells produced by process 2 are genetically different.

3 The zygote then divides by process 3, which leads to growth.

process 1 process 2 process 3
A meiosis meiosis mitosis
B meiosis mitosis meiosis
C mitosis mitosis meiosis
D mitosis meiosis mitosis
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The diagram shows the life cycle of a marine organism called a hydrozoan.

polyp releases male
and female medusa
into sea free floating stage

produces gametes

medusa by meiosis
b d . .
u meiosis {3}; sperm

€99
polyp produces
genetically identical

) fertilisation
polyps by mitosis
/ /@ zygote
~_ J )/ ®

larva settles on
rock and develops
into polyp

Which statements about the life cycle of hydrozoa are correct?
1 Hydrozoa reproduce asexually.
2 Hydrozoa reproduce sexually.
3 Fusion of haploid gametes produces a diploid zygote.

A 1and2only B 1and3only C 2and3only D 1,2and3

(2022 May/Jun - 0654/23 - Question 10 - Extended)

A2 5. ARERREASTMNSRERK ik k ki)

[l —ZE WA RTE AR EAZEN . BAFMERARNS FRFRR, REESEAERE NG T
BN

MESTHAMFESEMEERN S SWNARSMERN A RETRILBER.
BRI PRAR I , ASEAT R T, BEANECT S R B P R — A s MEMERC T REPLAS ST K
FREHA,

FERIEHN e 4 B HA KB T A AV SARSER,, FAMERE MR, WTHKSE2 %, BEY
oM 100%.

B AAT RAT RTHE

AH HMBUEASE R RS A R BERIER R, FHRTARELEINT, S8 26 AT T A T

(— BEERRFREEH
(£33 1)

Two parents with genotypes of BB and Bb are crossed.
What is the predicted ratio of genotypes in the offspring?

A 1BB:1Bb B 1Bb:1bb C 3BB:1Bb D 3Bb:1BB
(2025 Oct/Nov - 0654/12 - Question 11 - Core; [d]#i: 2025 Oct/Nov - 0654/13 - Question 11 - Core)
. A BBIRRMAL TS B 354 BbBE By b IELF. MEEN 5.
TARULAH B x BH B x b,

. 1 _ 1
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1
2

WM RERBM LA BB:Bb=5:3=1:1. HuEA.

ARSE )
1. A plant species has yellow or white flowers. The allele for yellow flowers is dominant to the allele
for white flowers.
A heterozygous plant with yellow flowers is crossed with a plant with white flowers.
What is the expected percentage of yellow flowers and white flowers in the offspring?
A 100% yellow flowers and 0% white flowers
B 75% yellow flowers and 25% white flowers
C 50% yellow flowers and 50% white flowers
D 25% yellow flowers and 75% white flowers
(2026 Feb/Mar - 0654/22 - Question 7 - Extended)
2. In a plant, the allele for red flowers is dominant to the allele for yellow flowers. A heterozygous
red-flowered plant is crossed with a homozygous yellow-flowered plant.
Which statement about the offspring is correct?
A 25% will have red flowers and 75% will have yellow flowers.
B 50% will have red flowers and 50% will have yellow flowers.
C 75% will have red flowers and 25% will have yellow flowers.
D 100% will have red flowers and 0% will have yellow flowers.
(2024 Oct/Nov - 0654/12 - Question 11 - Core; [ 2024 Oct/Nov - 0654/13 - Question 11 - Core)
3.

The allele for red flowers is dominant to the allele for white flowers.

A homozygous red-flowering plant and a homozygous white-flowering plant are crossed.

What are the expected phenotypes of their offspring?
A 1:1redto white

B 3:1redto white
C allred
D

all white

(2026 May/Jun - 0654/13 - Question 10 - Core)

— . ATEBERERIEAEREX )

COER (e R HAEAE R e 2 AR, BLRPEEAEERE T A, KBRIEENIER N as AAL Aa
RN, aa RILKGIE.
A JE RN BRGSO R, AR LB & e Ja AR E 2.

BRI R A ARRIE, A EARARE S o WECF, BAAG N o
Aa x aa (IEIRILL R | Aax AaWEBRIR 5 BTN

K2 aaxaa; 1:1; 3:1
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Purple flower colour is dominant to white flower colour.
Which parents must be crossed to make sure all the offspring have white flowers?
A homozygous dominant x heterozygous
B homozygous dominant x homozygous dominant
C homozygous recessive x heterozygous
D

homozygous recessive x homozygous recessive
(2022 May/Jun - 0654/11 - Question 11 - Core)
R BIEEMEEE R A, BHEEMEER R a.
HAEZEE AN aa; BERHERAEE, S5 RBNHEARERE]— 0.
P SEARY = A o IBC T, WOEARAE R aa X aas
FREFBIY N aa, FIH AL, ik Do

XI55
4. Which row shows the monohybrid crosses that produce predicted phenotype ratios of 1 : 1 and
3:17?
1:1 ratio 3 : 1 ratio
A AA x aa Aa x aa
B Aa x Aa Aa x aa
C Aa x aa Aa x Aa
D Aa x aa AA x Aa

(2025 Oct/Nov - 0654/23 - Question 12 - Extended)

A 6: AIAETFRERAS A FRIER (Fik k)

(030 = JUNGURES 2 ke S S R B < S 7 NS - | -/ B

BT, SIS 4 X etk SR FE & X 5 Y el

X W5 X S XX R, XI5 Y RBSERE XY SR KREXRERE I AXPR
Hés

ERR AT AREF MR AR E, G ERRE S B,

% XX; XY

258



I AE HIOE . TR R SR S ORI, RS ERL T, Bk XX 5 XY,

Which diagram correctly shows sex inheritance in humans?
A B
male gametes male gametes
X X X Y
Y XY [ XY X XX | XY
female female
gametes gametes
Y XY [ XY Y XY | YY
(9 D
male gametes male gametes
X Y Y Y
X XX | XY X XY | XY
female female
gametes gametes
X XX | XY X XY | XY

(2022 Oct/Nov - 0654/13 - Question 11 - Core)
fE: RIS IAAE 5 X Reafk, BMRTFE & X Y etk
K C HEVERL 30 X, YRR 43 X R Y .
X5 X K4a, PR XX XI5 Y B8a, 708 XY,

Wik C.
S
1. The diagram shows eggs and sperm containing sex chromosomes.
1 2 3 4
5 6 7 8

Spe"”/\/@ /\/‘® /\/‘@ /\/‘@

Which row gives the correct combination of sex chromosomes for a male and female offspring?

male female
offspring offspring

A 1and 8 3and7
B 2and 6 2and 5
C 3and 8 1and 7
D 4 and 6 2and 5

(2023 May/Jun - 0654/11 - Question 11 - Core; [f]#: 2023 May/Jun - 0654/21 - Question 11 - Extended)
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AT HERRIEREERESFAREEER (5% k)

T SR B BT, T ARH— R (1 B B A A B
FESE 2 1 LT X (3 B R P AR N 0 T T X 2 A A R Y e 2 L
B o

Btk E RESRICGE SR IE—A_ 5 BHPCEAERBYERERR, BeER_ .
BR: G REREA RBESAERE RJET
AH BB MERGEAE IR KEREREEREN, ol E S AENCE T &4 i 25
Ao
Cystic fibrosis is a genetic disease caused by a recessive allele.
key

D_ _O |:| affected male

|:| unaffected male

I—'j I—_—I E O affected female

O unaffected female

What is the genetic composition of the parents?

male parent female parent
A heterozygous heterozygous
B heterozygous homozygous
C homozygous heterozygous
D homozygous homozygous

(2022 May/Jun - 0654/21 - Question 11 - Extended)
i WIEFHEMERA A, BT REMIER N o, BIRMERIZERTA aa.
SRR, WOGE NG T aas LILEHWE, BERDGRME o, TIRERAREIN, MBI ARG T Ao
BF B RA NG T, W RAARE T Hk Co
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1. The diagram shows the inheritance of a disease.
key
. unaffected female
.__. . unaffected male
é & O affected female
. |:| affected male
Which row is correct for the parents and the allele for the disease?
parents allg!e for the
isease
A heterozygous dominant
B heterozygous recessive
C homozygous dominant
D homozygous recessive
(2024 May/Jun - 0654/21 - Question 11 - Extended)
2. Albinism is a genetic condition which results in an absence of pigment in the skin, hair and eyes.

If two black mice produce an albino offspring, which Punnett square shows the correct cross?

A B
B b B b
B | BB | Bb B | BB | Bb
B | BB | Bb b | Bb | bb
key
c b B dominant allele for black
b recessive allele for albinism
B b b b
b | Bb| bb b | bb | bb
b | Bb| bb b | bb | bb

(2024 Oct/Nov - 0654/11 - Question 11 - Core)
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The diagrams show some crosses between mice.
Which cross indicates that the allele for grey fur must be dominant to the allele for white fur?

A B

parents @ Q parents Q Q
offspring all Q offspring all Q

Cc D

parents Q Q parents Q Q
offspring  some Q some Q offspring all Q

(2026 May/Jun - 0654/21 - Question 12 - Extended)
The pedigree diagram shows the inheritance of a recessive condition.

@ Q key

|:| male without condition

i . male with condition

O female without condition
‘ female with condition

Which statements are correct with reference to this condition?
1 P and Q are both heterozygous for the condition.
2 Qand R have different genotypes.
3 P and R have the same genotype.

A 1,2and3 B 1and2only C 1and3only D 2and3only
(2024 Oct/Nov - 0654/22 - Question 11 - Extended)

A 8: ARFRPHMERSMEFITE ik krirvr)

] — PR X S AL RN TARMICE SR A AZEH . PAEF AL A R A

R AAE T

BORVEGAEEA A, RIS AR RN o, FRPERBRERA —g R BIERARSE R A AR
EAAS

BERRAMEEA YRR, SUEARRIERE T WZAME— e fta, HERADY .

BASEFRAIERA B RAAA, TRFERMAS FEERE T

X2 aa; Aa; Aa
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Bl Horn development in some cattle is controlled by a pair of alleles. The allele for not developing
horns is dominant to the allele for developing horns.

The pedigree diagram shows cattle with and without horns.

male without horns
b | 6 i . male with horns
O female without horns
6 ‘ female with horns
B O

How many of the cattle are definitely heterozygous?

A 2 B 3 C 4 D 5
(2024 Oct/Nov - 0654/21 - Question 11 - Extended)

B BHABEEMNERN A, BARESEMERN o, HAFHEREEN aa.
F—RAEMEER aa, HWADNTAFRIYNEETTERE] o, WA Ao
F—RIEANFEHATFEREATR, WELTH Ao
BEoREMEABFES A NFEHRAEATR, WEAFHN Ao, HETMANMETEEN AA 5 Aa.
WE WA 2+ 1+ 1 =43k, HukC.
X453

1.

Polydactyly is the possession of additional fingers or toes. It is caused by a dominant allele.

The pedigree diagram shows the inheritance of polydactyly by a family.

0O ey
|:| male with polydactyly
(5 é éf—D O female with polydactyly
|:| male without polydactyly
5 E O female without polydactyly
How many people in this family are heterozygous?

A 3 B 4 C 6 D 7
(2025 May/Jun - 0654/21 - Question 11 - Extended)
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2. Polydactyly is a condition that causes babies to be born with extra fingers or toes. The allele that
causes polydactyly is dominant.

O
O O O

O affected female
O unaffected female

Qg'j I__L|7_O Cb G_D |:| affected male
|:| unaffected male
OO0 0O O

How many individuals on the pedigree diagram are heterozygous for polydactyly?

A 5 B 6 c 7 D 8
(2025 Feb/Mar - 0654/22 - Question 12 - Extended)

A 9: ARALEFABRT IR (Eikriiesr)

X XA L R R . MAMBCE R — AR BAEVRIRT frali & Bk

REREFBERI, BRI E__ RERRISRIL

HUG O BLEPEMOR AT R, ORIt 7 SRAEED: REEHLRIEMIR B R AR B o 25 7
Sl A G AR E— AR SR A S R AL, FAII PG SRSt HiRASUE T
—HaHER

B diakatk: s s
BUH MBLR RETER T —IRE MR AR I, e i 2R /R AR b — AR R AR B 2
&1

Cystic fibrosis is a genetic condition.
The allele for cystic fibrosis is recessive.

The diagram shows inheritance of cystic fibrosis in a family.

key

D__O |:| male non-sufferer
|:| male sufferer

(5 Ij é O female non-sufferer

O female sufferer

What is the chance of the next child having cystic fibrosis?

A 0% B 25% C 75% D 100%
(2024 Feb/Mar - 0654/22 - Question 11 - Extended)
R RIEHHEMEER R A, BV EAEEE R a.
R LR R TR aa, PRI BT HARELE T a.
BRI, OB SEE R R Aa.
TRIVEFEFTREZEF R R AA, Aa, Aa, aa.
4 FRA A aa BBIR, F—HRBRIIEER A
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1.

Cats with polydactyly have an extra digit on their paw. The allele for polydactyly, P, is dominant to
the allele for having five digits, p.

The pedigree diagram shows a family of cats where polydactyly is present.

O key

1 2

male with polydactyly

O male without polydactyly

3 4
O female with polydactyly

| .
O female without polydactyly

5 6

What is the probability that the next kitten from the mating of 3 and 4 has five digits?
A 0.00 B 0.25 C 0.50 D 0.75

(2023 Oct/Nov - 0654/21 - Question 11 - Extended)
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1171 TR 5 B REEF

AE 1 FEANAEFERIEARF RN (Efik kK vr)

EPI N\ Tk (artificial selection) J&: NFZHRAEF=TE2E, WHEEA HIRMERIAAVEE AR LI G
Rz,

HEBEF P (selective breeding) Hr, #EHFEF A . EAEN FEAE A R E R R R
MG R TR BA BRI MEVEEAR, FREF 20 RE 1T, BA BistRE M A L5 T 2
REER -

HARERE IR B A = AR B A, S i A 7= H ARk S AR

KR N AT

o0 A H BBk B R SR ROFEE LN, ek N Tk,

(R EEERMEEA R
[ 51 1

A list of the stages of a process is shown.
1 Choose animals with the desired characteristics.
2 Breed the animals together.
3 Choose the offspring with the desired characteristics and breed the offspring.
4  Repeat over many generations.
What is this process called?
A asexual reproduction
B artificial selection
C mutation
D

natural selection
(2025 Oct/Nov - 0654/11 - Question 13 - Core)
i T NSEiEFE A BRI S fEEA, BNERP ARSI %5, HEEFER.
ey DN SR AN R 7] B N (B U 0 S N B 2
Wk Bo
BSED
1.

Selective breeding is used to improve crop plants.
What does selective breeding involve?

A artificial selection

B asexual reproduction

C immunodeficiency
D

natural selection

(2026 May/Jun - 0654/13 - Question 11 - Core)
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A student writes down the statement shown.

‘Selective breeding by natural selection is carried out over many generations to improve
crop plants and domesticated animals.’

The statement is not correct.

Which change makes the statement correct?
A Change crop plants to flowering plants.
B Change domesticated to wild.

C Change generations to offspring.
D

Change natural to artificial.

(2023 May/Jun - 0654/23 - Question 11 - Extended)

3. Selection in chickens has produced individuals that lay more eggs per week.
What is required for this to occur?
reproduction selection
A asexual human
B asexual natural
C sexual human
D sexual natural
(2022 May/Jun - 0654/12 - Question 11 - Core; [a]f#i: 2022 May/Jun - 0654/22 - Question 11 - Extended; [a]fi: 2022 May/Jun - 0654/13 -
Question 11 - Core)
4. Which process is correctly described?
human
process intervention example
A | artificial selection no giraffe with long necks
B | artificial selection yes cows that produce an
increased yield of milk
C | natural selection no wheat plants that produce
a reduced yield
D | natural selection yes cheetahs that can run fast
(2026 May/Jun - 0654/11 - Question 11 - Core)
(Z. HFEFERE. SEMERES )
NAIEFRANRIEFRG_ BIMEEREA, %G, AR RS Z IR
IPUR i
NAIEFERFA MR e HBEWYIREE® % .
FAWFAERERA FA__ PPAERS EFERER: SRS RV T BN T — R .

B HARMER: WsERAE R i
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[ {577 2

Three stages involved in the selective breeding of wheat to increase the size of the seeds are
shown.

1 crossing wheat plants to produce the next generation
2 selection by humans of wheat with large seeds
3 selection of wheat offspring with large seeds

What is the correct sequence of these stages?

A 15253 B 25153 C 25351 D 35152

(2025 Oct/Nov - 0654/12 - Question 12 - Core; [fi: 2025 Oct/Nov - 0654/13 - Question 12 - Core)
fi#: BEIGINERPFRIRAN, e NSRBI BRI NZARRA, AT 2.
FAZE AT —R, BEEEH#HT 10 T —RIBUS, S RIER, #RE 31T 3.
EBRTH 2,1,3, ik B.

RS
5. The boxes show the steps involved in artificial selection of an animal species.
identify mate a male mate male and humans select
offspring with and a female female offspring animals with
desirable with desirable with desirable desirable
features features features features
1 2 3 4

Which sequence of steps is correct?
A 2515453
B 2545351
C 4535251
D

452-51->3

(2024 Oct/Nov - 0654/23 - Question 11 - Extended)

(= BENFAEL BRERERES )

CEY N\ LEFRAREEEAR, ARG MMRERASHE ST,
MAFECMPTERE___ AREEFEIFETEAMA.
B EARS SRR, B BRI, eI M R A A R SRR

(PR AR & FARIOAM RS, FAREIRE S B .
R A AR R — PSSR HEE R
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A farmer wants sheep with a high yield of fleece that will give fine-quality wool.

The table shows six of the sheep available for breeding.

sheep sex of fleece wool
number sheep yield quality
1 female medium fine
2 female medium coarse
3 female high fine
4 male low fine
5 male low coarse
6 male medium fine

Which sheep should the farmer select to breed together?

A 1and3 B 1and4 C 3and4 D 3and6

(2026 May/Jun - 0654/12 - Question 11 - Core)
T W L ST s SR =7 (1 g ST S
B, 35 FEMERSREBLFEEHN, BFEE: &%, 6 SENFEERPEHYEH, BAFE
Bﬂ:ﬂ—_“o
P4 3 5 2FH 6 SRR, Wik Do

A2 2. BAXHEERPEESTESETS (i k ok ¥oi)
B FRFRAE AR Z WA, FEAEE: e, IR RE
HIRTELAL 5+
AL SRR i T TP A2 A EME : A SREOB IR R T NS
AR St
BESBAR AL Fhn AL IR, NIESERHIAS A 5 AP RS S g XN, JFE &R
B3 TF o

B WM 20 Hpr
PO LR A I, SE TR 2 ) A R E

The size of tomatoes is an inherited characteristic with a range of phenotypes between two
extremes.

What best describes this?
A continuous variation

B discontinuous variation
C natural selection
D

selective breeding

(2022 Oct/Nov - 0654/12 - Question 11 - Core)

fE TR AN RBAE PR 2 B R — ANV e, BT S R, Wk A,
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1.

A body height

body mass

B
C blood group
D

hand span

Continuous variation is defined as a 1

Which words correctly complete gaps 1 and 27?

1

2

o 0O W >

limited number

limited number

range

range

between two extremes
with no intermediates
between two extremes

with no intermediates

number of
individuals

number of
individuals

Which graph represents variation in the height of humans?

Which characteristic is an example of discontinuous variation?

(2025 May/Jun - 0654/23 - Question 10 - Extended)

of phenotypes 2

(2023 Oct/Nov - 0654/11 -

Question 11 - Core)

A B
A
number of
individuals
height height
C D
A
number of
individuals
[ 1 - [ 1 -
height height
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The graph shows the masses of samples of two different types of potato, Y and Z.

i type Y

number of
potatoes

type Z

20 40 60 80 100 120 140 160 180 200 220 240

mass/g
What is shown by the graph?
A Genes do not affect the mass of potatoes.
B Type Y potatoes show continuous variation.
C Type Z potatoes are smaller than type Y.
D

Type Z potatoes show discontinuous variation.
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Fingerprints are classified by their shape.

A class of students identified the type of fingerprint they have on the thumb of their left hand.

The chart shows the results.

20
15
number of
students 107
5 -
0 I I I
arch tented loop whorl
arch
type of fingerprint

Which statement about the data in the chart is correct?

A

Fingerprints are an example of continuous variation because the data shows a range of
phenotypes.

Fingerprints are an example of continuous variation because the data shows no
intermediates.

Fingerprints are an example of discontinuous variation because the data shows a range of
phenotypes.

Fingerprints are an example of discontinuous variation because the data shows no
intermediates.

(2023 May/Jun - 0654/12 - Question 11 - Core; [A]@i: 2023 May/Jun - 0654/13 - Question 11 - Core)

fAEY 3 PHARMIMANEERAI AR (kv Yooyr)

Bl 1

7] — YIS 2 FFERHE LMZERFRON_ (variation).
FIMX—BES I AR TR T RRRIRAGHR, WA G
wE: AT Y

VAN 2 H L] RS R A A TR 22 SR L SN AR SR RE S

Which term describes differences between individuals of the same species?
A competition

B generation
C selection
D

variation

(2023 Oct/Nov - 0654/12 - Question 11 - Core)

272



i HARSME S, F—MAFRAMEZ 8 22 5388 A48 55 (variation)
BT R IE X PR 25 R
1k Do

A4 ROTRFEESERERHIE (55 ko)

¥

EDER RREAERTI_ o BREEAEMREITTRRIER, TR MR DR AR
5o

UPPREAEE T A5 A8 S HL NS TE s I D, HA A FIPIR A A 2 17 5 - 5508 . SEAH L VEARAE G
HRAEH I

PUERINE T, JEMAHPARIE, MARRAN MM, XBT_ 5 fAEEEA
FIHART o

So8: AR R HARIERE: Nk

8 E IR TSR SRR LGSR I, Sel AR R B AR A, TR IR A
FE N SE R o

Which process results in the development of strains of antibiotic-resistant bacteria?

A artificial selection

B discontinuous variation
C natural selection
D

selective breeding
(2023 May/Jun - 0654/22 - Question 11 - Extended)
i BEPPRE P R SR P AR T 278 S BUAE RASEIRMIA I M2 B TG R S0 2T
JEARPEEH L. R P . BT A ARk, ik Co

RS

1.

Which statement explains why the overuse of antibiotics increases the risk of resistant
bacteria developing?

A Bacteria are more likely to become immune to antibiotics if antibiotics are used more often.
B Non-resistant bacteria are more likely to reproduce when antibiotics are used more often.

C Increased use of antibiotics causes bacteria to develop a mutation for resistance.
D

Increased use of antibiotics kills non-resistant bacteria, reducing competition for resources
for resistant bacteria.

(2026 May/Jun - 0654/22 - Question 11 - Extended)
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In one area, two forms of peppered moth exist. One form is pale white with a black and grey
pattern. The other form is completely black.

The diagram shows the changes in colour that have occurred in the peppered moth over a period
of more than 200 years.

up to 1811 X in 1860 black forms Y in 2015 black forms
black forms = gre more common ) = are less common
are rare humans caused than white forms the environment than white forms
the environment became less
to become more polluted
polluted
Which row shows what happened?
caused the black
process X process Y

forms to first appear

A adaptation artificial selection artificial selection
B adaptation natural selection natural selection
C mutation artificial selection artificial selection
D mutation natural selection natural selection

(2023 Feb/Mar - 0654/22 - Question 11 - Extended)

A5 NEREBRERIEHIERE (55 ¥ o)

ETI HidEimi 2 (antibiotic resistance) S4B FEAH MATAE B AR F N RETEIE I SRR o
H AR ARBCHE I W 24 P R B R S, e , JITAeH I ] D6 R ) B R 4
BEPUERNHREHIITH N, SR HRRE, Bl BREEE R A —E F R

P o

B WAME TARE G PUERIINFG: A8 R A

VAN 8 H LU R G NAR G RITE 25 1 AR A AR I SEB AP ZE R R o

The table shows the dates that different antibiotics were introduced and the dates that
antibiotic-resistant bacteria were first reported.

antibiotic date introduced dﬁﬁ(satr;s;sotratlgge

penicillin 1943 1946
tetracycline 1948 1953
erythromycin 1952 1988

ampicillin 1961 1973

Which statements about the development of antibiotic resistance are supported by the data?
1 Tetracycline was the last antibiotic to be introduced.
2 Erythromycin took the longest time for bacteria to become resistant.

3 Penicillin had the shortest time between introduction and the first report of
resistance.

A 1,2and3 B 1and2only € 1and3only D 2and3only

(2025 May/Jun - 0654/21 - Question 13 - Extended)
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LI F 3 1988 — 1952 = 36 4F;

AEHEE: 1973 - 1961 = 12 4%,

BINAE MR R S HE S, R 1 Ao 36 4B, BIR 2 Bior; 3 4EEAE, B 3 Bir.
ik Do

A 6: RAMHAEMBERXSERER (Fhik i)

I R BN BN BRI A SRR RIS, PARPREMALE R, FRA o
R R R LR AL RICFE 2L, (HAREYE LA 5 ;o HH PR S8R 7 P ) H A A B AT S
SFUEYE -

ASFIRE AR R A B AR IR P E R FEIR L, AR YRS AT 25 B B F v, Hhr
N %o FIMTZELT, FFE A 1F 0 E S B N S
B IEAHR: BIRRKAR

275



o8 A H IR BT RS T A5, SBEdRE RN R A, R E S IR HERR R A
RS A R R
The graph shows the relationship in different countries between the mean number of days that

antibiotics are taken per year and the percentage of people with infections caused by
antibiotic-resistant bacteria.

Each point represents a different country.
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with infections caused
by antibiotic-resistant
bacteria
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mean number of days that antibiotics
are taken per year per country

Which conclusions can be made from the data in the graph?

1 In most countries, antibiotics are taken for fewer than 10 days per year.

2 Antibiotics increase the percentage of people with infections caused by
antibiotic-resistant bacteria.

3 Fewer people take antibiotics in some countries than others.

4  As the mean number of days that antibiotics are taken per year increases,
the percentage of people with infections caused by antibiotic-resistant
bacteria increases.

A 1,2and3 B 1and4 C 2,3and4 D 3and4only

(2026 May/Jun - 0654/23 - Question 11 - Extended)
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The diagram shows a food chain.

Which is the producer?

A B Cc D
\\l//
//I\\

(2023 May/Jun - 0654/12 - Question 12 - Core; [a]fi: 2023 May/Jun - 0654/13 - Question 12 - Core)
R AJERMH, hEVEHRAtRER, EARAY): B2y, el eaERHEAY, &4rH. W
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1. The diagram shows a food chain.

mahogany tree — caterpillar — songbird — hawk
What is the mahogany tree in this food chain?
A carnivore
B consumer
C herbivore
D

producer

(2023 Oct/Nov - 0654/13 - Question 12 - Core)
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What is a description of a trophic level?

A the ability of an organism to make its own food through photosynthesis
B the death of organisms due to increased availability of nitrates

C the interaction of an organism with its environment
D

the position of an organism in a food chain

(2024 Oct/Nov - 0654/22 - Question 12 - Extended)
The diagram shows a food chain.
dandelion plant — slug — blackbird — fox

Which organisms are consumers?
A dandelion plant only
B foxonly
C blackbird and slug only
D slug, blackbird and fox

(2022 May/Jun - 0654/12 - Question 12 - Core; [a]fi: 2022 May/Jun - 0654/13 - Question 12 - Core)
Rabbits are herbivores.
Which trophic levels can the rabbit occupy?

A 1only B 2and3 C 2only D 3and4

(2025 Oct/Nov - 0654/22 - Question 13 - Extended)

The diagram shows a food chain.
beech tree — insect —» shrew — owl

Which statement is correct?
A The beech tree is a consumer.
B The insectis a producer.
C The owl is a carnivore.
D

The shrew is a herbivore.
(2022 Feb/Mar - 0654/12 - Question 12 - Core)

Which organism is a secondary consumer in the food chain shown?

A B Cc D

plant — herbivore — carnivore — carnivore

(2026 May/Jun - 0654/13 - Question 12 - Core)
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10.

The diagram shows a food chain.

grass — rabbit — fox — flea
Which statement is correct?
A The grass is a primary consumer.
B The rabbit is a secondary consumer.
C The fox is a tertiary consumer.
D The fleais a tertiary consumer.

(2023 Feb/Mar - 0654/12 - Question 12 - Core)

The diagram shows a food chain.

phytoplankton — char — capelin — harbour seal — orca

Which statement about the food chain is correct?
A The capelin is a carnivore.
B The harbour seal is a herbivore.
C Theorcais a tertiary consumer.
D The phytoplankton is a primary consumer.
(2026 May/Jun - 0654/12 - Question 12 - Core)

A food chain is shown.

tree — insect »> mouse — owl
Which statement about this food chain is correct?
A The insectis a carnivore.
B The mouse is a herbivore.
C The owl is a secondary consumer.
D

The tree is a producer.

(2025 May/Jun - 0654/11 - Question 13 - Core)
Which organisms can be described as producers and herbivores in the food chain shown?

diatoms — copepods — amphipods

producers herbivores
A amphipods copepods
B amphipods diatoms
C diatoms amphipods
D diatoms copepods

(2022 May/Jun - 0654/11 - Question 12 - Core)
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12.

13.

A food chain is shown.
plant — insect — songbird — hawk
Which statements are correct?
1 The hawk is a consumer.
The insect is a carnivore.
The songbird is a herbivore.

The plant is a producer.

o H» W N

A 1and?2 B 1and4 C 2and3 D 2and4

(2024 May/Jun - 0654/11 - Question 12 - Core)

What is the correct order for the food chain from the information given?

e beetles are herbivores

e mice eat the beetles

e owls are the tertiary consumers

e the leaves of a plant are the producer
beetles - mice — owl — leaves
leaves — beetles — mice — owl

leaves — beetles — owl — mice

o O W >

owl — mice — beetles — leaves

(2024 Oct/Nov - 0654/11 - Question 12 - Core)

Information about a lake is shown.

e Agquatic plants grow in the lake.

e Agquatic plants are eaten by small fish.

e Small fish are eaten by large fish.

e Small fish are eaten by frogs.
Which statement is correct?
A The frogs are primary consumers.
B The large fish are secondary consumers.
C The small fish are at trophic level 1.
D

The aquatic plants are herbivores.

(2025 May/Jun - 0654/22 - Question 13 - Extended)
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14. A food chain is shown.

plant — insect - mouse — snake — eagle
Which statements are correct for this food chain?
1 The eagle is a tertiary consumer.
2 Theinsect is at trophic level 1.
3 The mouse is a secondary consumer.
4 The plant is a producer.

A 1and?2 B 2and3 C 2and4 D 3and4

(2025 May/Jun - 0654/23 - Question 11 - Extended)
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Which type of organism gets its energy from the remains of dead organisms or other organic
waste?

A acarnivore
B adecomposer
C a herbivore

D aproducer
(2022 Oct/Nov - 0654/11 - Question 12 - Core; [lfi: 2022 Oct/Nov - 0654/21 - Question 12 - Extended)
fi#: SyfRa i oy R LE YR A BUR F A VIR G RE R
RO P i 3R AE T O B4 i Gk Bo

ARSE )
1. Which type of organism gets its energy from breaking down dead or waste organic matter?

A carnivore

B consumer

C decomposer

D producer

(2023 Oct/Nov - 0654/12 - Question 12 - Core)

2,

Which type of organism obtains energy by feeding only on plants?
A herbivore
B carnivore
C producer

D secondary consumer
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(2024 Feb/Mar - 0654/22 - Question 12 - Extended)

Which statement about all food chains is correct?
A All the carnivores are producers.

B All the consumers are carnivores.

C All the herbivores are consumers.
D

All the producers are herbivores.
(2024 Oct/Nov - 0654/23 - Question 12 - Extended)

Which row shows the primary source of energy for an organism?

organism source of energy
A | carnivores dead plants
B | decomposers living plants
C | green plants sunlight
D | herbivores animals

(2026 Feb/Mar - 0654/12 - Question 12 - Core)

In a food chain, what do all living organisms get from their food?
A a supply of water

B oxygen for respiration

C protection from disease

D the energy they need
(2023 Oct/Nov - 0654/11 - Question 12 - Core)

How do herbivores get their energy?
A Dby eating animals and plants

B by eating animals only

C by eating plants only
D

directly from sunlight
(2023 May/Jun - 0654/11 - Question 12 - Core)

Which definition is correctly matched to a type of organism?

organism definition

A producer an organism that gets its energy
by feeding on other organisms

B consumer an organism that gets its energy
from dead or waste organic matter

C decomposer an animal that gets its energy
by eating other animals

D herbivore an animal that gets its energy
by eating plants

(2024 Oct/Nov - 0654/12 - Question 12 - Core; [&]f#i: 2024 Oct/Nov - 0654/13 - Question 12 - Core)
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What is a carnivore?

A an organism that gets its energy by eating animals
B an organism that gets its energy by eating plants
C anorganism that gets its energy from dead matter
D

an organism that makes its own organic matter

(2022 Oct/Nov - 0654/13 - Question 12 - Core; [a]&i: 2022 Oct/Nov - 0654/23 - Question 12 - Extended)

9. What is a producer in a food web?
A an organism that gets its energy by digesting plants
B an organism that makes its own food using light energy
C an organism that obtains energy from digested animals
D anorganism that gets its energy from dead or waste organic matter
(2022 Oct/Nov - 0654/12 - Question 12 - Core; [fifi: 2022 Oct/Nov - 0654/22 - Question 12 - Extended)
10. Which statement about organisms in a food chain is correct?
A A carnivore is an organism that gets its energy by eating plants.
B A consumer is an organism that gets its energy by eating other organisms.
C A herbivore is an organism that gets its energy by eating animals.
D A producer is an organism that gets its energy from dead or waste matter.
(2024 May/Jun - 0654/12 - Question 12 - Core; [FHi: 2024 May/Jun - 0654/13 - Question 12 - Core)
. Which statement describes a producer?
A an organism that obtains its energy from dead or waste organic matter
B an organism that makes its own organic nutrients using energy from sunlight
C an organism that obtains its energy from feeding on other organisms
D an animal that obtains its energy from eating plants
(2025 May/Jun - 0654/12 - Question 13 - Core; [flfi: 2025 May/Jun - 0654/13 - Question 13 - Core)
12.

How does an organism in the first trophic level gain energy?
A by absorbing energy from sunlight

B by breaking down dead or waste organic matter

C by eating organisms in the second trophic level
D

by eating plants
(2024 May/Jun - 0654/21 - Question 12 - Extended)
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The concentration of carbon dioxide in the atmosphere has increased during the last 200 years.

What has contributed to this increase?

A burning large areas of forest
B increasing use of pesticides
C planting more crops

D using fewer fossil fuels

(2023 Oct/Nov - 0654/12 - Question 13 - Core; [lfi: 2023 Oct/Nov - 0654/22 - Question 13 - Extended)
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1. Which process is not part of the carbon cycle?
A combustion
B fossilisation
C transpiration
D photosynthesis

(2024 Feb/Mar - 0654/12 - Question 13 - Core)

Which processes change the amount of carbon dioxide in the air?

process causing increase
in carbon dioxide

process causing decrease
in carbon dioxide

o 0O W >

burning fossil fuels
photosynthesis in plants

respiration in animals

respiration in plants

photosynthesis in plants
respiration in animals
respiration in plants

burning fossil fuels

(2024 Oct/Nov - 0654/21 - Question 13 - Extended)

Which row about a process in the carbon cycle is correct?

effect on level

process of atmospheric

carbon dioxide
A combustion decreases
B | decomposition increases
C fossilisation increases
D respiration decreases

(2024 Oct/Nov - 0654/12 - Question 13 - Core; [a]&i: 2024 Oct/Nov - 0654/13 - Question 13 - Core)
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Some students investigate the carbon cycle using a sealed bottle garden. The bottle garden

contains a meter to measure carbon dioxide gas.

carbon dioxide
meter YR
plants \(%
A

soil containing—__|
. auze
decomposers ) b 9

small animals

aquatic plant \}%& A //water and
Q O

After two weeks, the carbon dioxide concentration in the bottle garden increases.

What causes this increase in carbon dioxide concentration?

1 decomposition
2 photosynthesis
3 respiration

A 1and?2 B 1and3 C 2and3

D 3only

(2026 May/Jun - 0654/22 - Question 12 - Extended)

The graph shows the change in atmospheric carbon dioxide levels over time.

400+ °
390 -
380
mass of 370+
carbon 360
dioxide 350 -
/arbitrary 3404
units 330 -
320+
3104
300 I I I I I I I I I |
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year

A reduction of which process could cause the change in carbon dioxide shown?

A combustion

B decomposition
C photosynthesis
D

respiration
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The diagram shows part of the carbon cycle.

carbon dioxide in the atmosphere
) ) \
X factories and
power stations
\
plants > animals
Y Y
fossil fuels

Which process does X represent?
A combustion

B decomposition

C photosynthesis

D respiration

(2024 Oct/Nov - 0654/11 - Question 13 - Core)
i ik XK A B ZE bt Y, RO —EALBRIE S AN, X —d A AE
Mo ik Co
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6. The diagram shows part of the carbon cycle.
Which process, due to human activities, has increased the concentration of carbon dioxide in the
atmosphere?
» carbon dioxide
= in the atmosphere
A
imals [ A lant
D animals = plants
C B
Y \/
decaying matter fossils
(2024 May/Jun - 0654/23 - Question 13 - Extended)
7. The diagram shows part of the carbon cycle.
Which arrow represents plant respiration?
carbon compounds
A in the air
B A
carbon compounds carbon compounds
in plants C in rocks, sea and soill

carbon compounds
in animals

(2022 May/Jun - 0654/11 - Question 13 - Core; [A]@i: 2022 May/Jun - 0654/12 - Question 13 - Core. 2022 May/Jun - 0654/13 - Question 13
- Core)
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The diagram shows part of the carbon cycle.

carbon dioxide in atmosphere |- ~

) \

compounds containing
carbon in dead matter

G

compounds containing ~ compounds containing
carbon in plants “|  carbon in animals
What are processes X, Y and Z?
X Y 4
A decomposition respiration feeding
B photosynthesis respiration feeding
C photosynthesis decomposition respiration
D decomposition photosynthesis respiration

(2022 Feb/Mar - 0654/12 - Question 13 - Core)

The diagram shows gas exchange by two groups of organisms during the hours of darkness.

the atmosphere

7/ AL

producers consumers
Which letters represent gases that are part of the carbon cycle?

A PandQ B PandR C PandS D QandS

(2024 May/Jun - 0654/12 - Question 13 - Core; [a]fi: 2024 May/Jun - 0654/13 - Question 13 - Core)
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10. A student draws four different attempts at part of the carbon cycle.

Which diagram is correct?

A B
air air
(atmosphere) (atmosphere)\
photosynthesis feeding
respiration respiration
animals plants animals plants
\ hotos nthesis/
\feeding/ P y
C D
air air
(atmosphere)\ (atmosphere)\
respiration photosynthesis
photosynthesis feeding
animals plants animals plants

\feeding/ \respiration/

(2023 Feb/Mar - 0654/12 - Question 13 - Core)
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What is an ecosystem?

A anetwork of interconnected food chains in a given area

B all the members of one species in a given habitat

C all the organisms and their environment interacting together in a given area
D

all the transfer of energy in a given habitat

(2023 Oct/Nov - 0654/23 - Question 12 - Extended)
i ARG —E XIS N TR IR IR A, & Z AR BAEH
W C IS AY) . AR EAEN, fFEESRENE L. MUk C.
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1. What is an example of an ecosystem?
A adecomposing log and the organisms in it
B afood chain
C the network of burrows in which some rabbits live
D the oak trees in a forest
(2024 Oct/Nov - 0654/21 - Question 12 - Extended)
2,

What is an ecosystem?

A achart showing the flow of energy from one organism to another

B a diagram giving the energy level of an organism in its environment
C anetwork of interconnected food chains

D a unit containing all of the organisms and their environment

(2024 May/Jun - 0654/22 - Question 12 - Extended)

AE 5 RYIRAERZFIBEEESER (Fiik k ki)
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The diagram shows a food web.
kingfishers
water beetles perch
tadpoles freshwater shrimp
algae
(producers)

Which animals are carnivores?

A kindfishers, perch and water beetles
B kingfishers only

C perch and water beetles only

D tadpoles and freshwater shrimp
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(2024 Feb/Mar - 0654/12 - Question 12 - Core)
i BEIPEik E YR e .
water beetles BUE tadpoles; perch BUE water beetles. tadpoles Fil freshwater shrimp; kingfishers BUE& water
beetles. perch Fll freshwater shrimp,
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1.

The diagram shows part of a food web in a rainforest.

jaguar — green anaconda

tanager

//wmy\\\\
praying mantis crocodile

A A

orb spider

A
leaf-cutter ant agouti
brazil nut tree fruit tree

Which animals are feeding as quaternary consumers?
A crocodile and green anaconda

B crocodile and jaguar

C green anaconda and tanager

D

jaguar and tanager

(2024 May/Jun - 0654/23 - Question 12 - Extended)
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The diagram shows a North American food web.

T

deer mice

™

beech tree

mountain lion

owl

fox

squirrel rabbit

7~

berries

grasses

Which organism is both a primary and secondary consumer?

A

B
Cc
D

birds
owl
snake

squirrel

The diagram shows a food web.

-~

phytoplankton ~

zooplankton

shellfish ~—

jellyfish

(2023 Oct/Nov - 0654/22 - Question 12 - Extended)

T~ turtles

seabirds

Which groups of organisms are both primary and secondary consumers?

A

B
Cc
D

fish and jellyfish
fish and shellfish
seabirds and turtles

shellfish and zooplankton
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The diagram shows a food web.

kestrels
// wrens
bank voles goldfmches aphlds caterpillars
grass hogweed |vy oak tree

How many primary consumers, secondary consumers, tertiary consumers and quaternary

consumers are present?

primary secondary tertiary quaternary
A 1 1 4 4
B 2 4 2 0
C 4 2 1 0
D 4 4 1 1

(2023 May/Jun - 0654/21 - Question 12 - Extended)

The diagram shows a marine food web around a kelp (seaweed) forest.

sea otter

T

sea urchin

N

killer whale

e
\

T~

seal

large fish

!

/
small fish
/

crab

T

kelp

Which organisms are secondary consumers and which organisms are tertiary consumers?

secondary consumers

tertiary consumers

seal
sea otter, large fish

sea otter, large fish

o 0O W >

sea urchin, small fish, crab

killer whale
killer whale, seal, large fish

sea otter, killer whale, seal

sea otter, large fish

(2023 May/Jun - 0654/23 - Question 12 - Extended)
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What is the main factor which determines the number of trophic levels in food chains?
A competition between organisms

B efficiency of energy transfer between trophic levels

C removal of a member of a food chain
D

unstable ecosystem due to changing environment
(2022 Feb/Mar - 0654/22 - Question 12 - Extended)
. BYEES R LA ERR LR, RO RRENT —E R
BRI RE BB AR B B E TR IRE R, AT U B BERE SR E TR L
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X943
1. What is the most energy efficient resource for humans to eat?

A herbivores

B primary consumers

C producers

D secondary consumers

(2025 Oct/Nov - 0654/23 - Question 13 - Extended)

2.

Which statement explains why food chains usually have fewer than five trophic levels?

All the carnivores consume herbivores.

B The energy passed on decreases from one trophic level to the next.
C There is less protein in each individual higher up the chain.
D There is only one producer in each chain.

(2025 Oct/Nov - 0654/21 - Question 13 - Extended)
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Which organisms obtain energy directly from every trophic level?
A carnivores

B decomposers

C herbivores

D producers

(2022 May/Jun - 0654/21 - Question 12 - Extended; [a]#i: 2022 May/Jun - 0654/23 - Question 12 - Extended; [f]#5i: 2022 May/Jun
0654/22 - Question 12 - Extended)
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1.

The diagram shows the energy flow in part of an ecosystem.

el el

green
plants

»| animals

\ /

Sun —»

Which group of organisms is X?
A carnivores
decomposers

herbivores

O O W

producers

(2023 Feb/Mar - 0654/22 - Question 12 - Extended)
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The diagram shows a food chain.

grass — grasshopper — frog — snake — eagle

The grass receives 14000 J of energy.

There is a 10% transfer of energy between each organism in the food chain.
Which statement is correct?

A The eagle receives 14 J of energy.

B The frog receives 1400J of energy.

C The grasshopper receives 140 J of energy.

D The snake receives 14 J of energy.

(2026 May/Jun - 0654/11 - Question 12 - Core)

fif: HER|MLT S IRRERAT R, BIURIEERE R 10%, RIKE

Eypge = 14000 J x 0.10 = 1400 J

By = 1400 J x 0.10 = 140 J

EM:14OJ><O.10:14J

WA 14 J RER, Wk D.
ABSEED|
1.

In the food chain shown, 10% of the energy is transferred between each trophic level.
grass — grasshopper — frog — snake — buzzard

How much energy is transferred to the tertiary consumer for every 100kJ of energy in the
herbivore?

A 0.1kJ B 1kJ C 10kJ D 100kJ

(2025 May/Jun - 0654/21 - Question 12 - Extended)
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Little egrets are a type of bird originally found in Southern Europe, Africa, Asia and Australia.
Since the 1990s, little egrets have spread to Northern Europe.

The statements give possible reasons for this spread north.

1 Monitoring of the population of little egrets in Southern Europe has increased.
2 The food source for little egrets has decreased in Southern Europe.

3 Climate change has made the northern climate warmer.

Which statements could explain the spread of little egrets?

A 1,2and3 B 1and2only C 1only D 2and3only
(2026 May/Jun - 0654/12 - Question 13 - Core)
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Four processes that occur in mammals are listed.
1 muscle contraction
2 cell division
3 excretion
4  maintenance of a constant body temperature
Which processes reduce the amount of energy available to the next trophic level?
A 1,2,3and4
B 1and2only
C 1,3 and4only
D

4 only
(2023 Oct/Nov - 0654/21 - Question 12 - Extended)
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Bl Forests are cut down and burnt in deforestation programmes.
As a result of this, which gas in the atmosphere increases in concentration?

A carbon dioxide

B hydrogen
C nitrogen
D oxygen

(2023 Oct/Nov - 0654/11 - Question 13 - Core; [Afli: 2023 Oct/Nov - 0654/21 - Question 13 - Extended)
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1.

What is an undesirable effect of deforestation?

A ltincreases the oxygen concentration of the atmosphere.
B Itleads to erosion and loss of soil.

C It makes land available for agriculture.

D It pollutes the air with methane.

(2022 Oct/Nov - 0654/11 - Question 13 - Core; [@]@: 2022 Oct/Nov - 0654/12 - Question 13 - Cores 2022 Oct/Nov - 0654/13 - Question 13 -
Core. 2022 Oct/Nov - 0654/21 - Question 13 - Extended. 2022 Oct/Nov - 0654/22 - Question 13 - Extended. 2022 Oct/Nov - 0654/23 - Question
13 - Extended)
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How does deforestation change the concentrations of carbon dioxide and oxygen in the

atmosphere?
carbon dioxide oxygen
A rise fall
B rise rise
C fall rise
D fall fall

Which row shows undesirable effects of deforestation?

. number of
flooding -
species
A | decrease decrease
B | decrease increase
C | increase decrease
D | increase increase

Which row describes the effects of deforestation?

level of .
o risk of
carbon dioxide .

. ; flooding

in the air
A decreases decreases
B decreases increases
C increases decreases
D increases increases

Which row shows undesirable effects of deforestation?

(2023 Oct/Nov - 0654/13 - Question 13 - Core;

flooding biodiversity
A | decreases decreases
B | decreases increases
C | increases decreases
D | increases increases
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(2026 Feb/Mar - 0654/12 -

(2026 May/Jun - 0654/13 -

(2022 May/Jun - 0654/23 - Question 13 - Extended)

Question 13 - Core)

2023 Oct/Nov - 0654/23 - Question 13 - Extended)

Question 13 - Core)



Which row about the effects of deforestation is correct?

amount of
risk of flooding carbon dioxide
in atmosphere

o 0O W >

decreased decreased
decreased increased
increased decreased
increased increased

7.
A
B
Cc
D
8.
A
B
C
D

(2023 May/Jun - 0654/12 - Question 13 - Core; [a]fi: 2023 May/Jun - 0654/13 - Question 13 - Core)

What are undesirable effects of deforestation?

1 increase of carbon dioxide in the atmosphere
2 extinction of species
3 flooding
4  increased number of habitats
1,2,3and 4
1, 2 and 3 only
1,2 and 4 only
3 and 4 only

(2026 May/Jun - 0654/21 - Question 13 - Extended)

What are undesirable effects of deforestation?

habitat creation and decreased carbon dioxide in the atmosphere
habitat creation and increased carbon dioxide in the atmosphere
habitat destruction and decreased carbon dioxide in the atmosphere

habitat destruction and increased carbon dioxide in the atmosphere

(2025 Oct/Nov - 0654/12 - Question 13 - Core; [A]#i: 2025 Oct/Nov - 0654/13 - Question 13 - Core)
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Bl 2 Which row shows a cause and an effect that results from deforestation?
cause effect
A fewer tree roots decrease in flooding
B fewer tree leaves respire increase in carbon dioxide
C fewer tree roots decrease in soil erosion
D fewer habitats increase in extinctions

(2025 May/Jun - 0654/23 - Question 12 - Extended)
i SBOMR A ARAR BT S 80D, AR LA S A A ) S 2 LR AR TR 7 T
E R A BN . ik Do

XI55
9. What could be a result of deforestation?

A adecrease in flooding because there are fewer tree roots

B anincrease in carbon dioxide because there are fewer tree leaves respiring

C adecrease in soil loss because there are fewer tree roots

D anincrease in extinction because there are fewer habitats

(2025 Feb/Mar - 0654/22 - Question 13 - Extended)

10.

Deforestation changes the concentration of carbon dioxide and oxygen in the atmosphere.

Which statement is correct?

A There is less carbon dioxide and more oxygen because there are fewer trees
photosynthesising.

There is less carbon dioxide and less oxygen because there are fewer trees respiring.

There is more carbon dioxide and less oxygen because there are fewer trees
photosynthesising.

D There is more carbon dioxide and more oxygen because there are fewer trees respiring.

(2024 Feb/Mar - 0654/22 - Question 13 - Extended)
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What causes eutrophication?
A combustion of fossil fuels
B cutting down of forests

C discarded plastic rubbish
D

overuse of nitrogen-containing fertiliser

(2023 May/Jun - 0654/21 - Question 13 - Extended)
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1. What decreases as a result of eutrophication?
A aerobic respiration by decomposers
B decomposition of dead producers
C dissolved oxygen in the water
D growth of producers
(2023 May/Jun - 0654/23 - Question 13 - Extended)
2. Which row shows an effect of a human activity on the environment?
activity effect
A cutting down forests acid rain
B cutting down forests eutrophication
C overuse of fertilisers acid rain
D overuse of fertilisers eutrophication
(2022 Feb/Mar - 0654/22 - Question 13 - Extended)
3.

The release of fertiliser into rivers and lakes causes eutrophication which can lead to the death

of fish.

What causes the fish to die?

A

B
Cc
D

Decreased photosynthesis by producers reduces the carbon dioxide.
Increased photosynthesis by producers reduces the oxygen.
Increased decomposition reduces the carbon dioxide.

Increased decomposition reduces the oxygen.

(2024 Oct/Nov - 0654/23 - Question 13 - Extended)
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The flow diagram shows the consequence of the overuse of fertilisers on farm land.

leaching fast growth death of fast growth death of
fertiliser of algae - algae - of X - fish

Which group of organisms is represented by X?
A decomposers

B fish

C invertebrates

D plants

(2023 May/Jun - 0654/22 - Question 13 - Extended)

When fertiliser is washed into lakes, it leads to changes in the oxygen concentration and the
population of algae.

time

Which statement explains the change in oxygen over time?
A The algae use up the oxygen for photosynthesis.

B Decomposer bacteria use up the oxygen for respiration.
C Nitrates react with the oxygen.

D The algae use up the oxygen for respiration.

(2022 May/Jun - 0654/22 - Question 13 - Extended)
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The list shows changes that occur in a lake which is polluted by fertiliser.

1 Decomposers feed on aquatic plants.
2  Growth of algae increases.
3 Oxygen levels decrease in the lake.
4  Aquatic plants die.

In which order do these changes occur?

A 2545153

B 2535451

C 3545251

D 3545152
(2024 May/Jun - 0654/21 - Question 13 - Extended)
fiE: ERMEK P EAUE SR IR, BERAR KR, WURR A 2.
BEZERDEL, AKAMY R EE RS, A4 TE2 )5,
G DISE T RK RS A&, AT A EFPIOHEARS. MURICR A 1. 3.
WA 2,4,1,3. HEE A
FXI%:3)

6.

What is the correct sequence of events that occur during eutrophication following an increase of
nitrate ions in water?

1 increased aerobic respiration by decomposers
2  death of producers
3 rapid growth of producer organisms
4  death of animals due to lack of oxygen
452531
3525154

35015254

o O W >

4525153
(2023 Feb/Mar - 0654/22 - Question 13 - Extended)

304



Which flowchart correctly shows the stages of eutrophication?

A B C D
increased nitrates decreased nitrates decreased nitrates increased nitrates
Y ¥ ¥ Y
decrease in decrease in increase in increase in
producers producers producers producers
A A ¥ A
decrease in increase in decrease in increase in
decomposition decomposition decomposition decomposition
Y A Y Y
decrease in increase in decrease in increase in

aerobic respiration
by decomposers

anaerobic respiration
by decomposers

anaerobic respiration
by decomposers

aerobic respiration
by decomposers

Y Y Y Y
increase in reduction in increase in reduction in
oxygen oxygen oxygen oxygen
¥ | L ¥
increase in death of increase in death of
organisms organisms organisms organisms

(2022 May/Jun - 0654/21 - Question 13 - Extended)
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The photograph shows an endangered animal called a Sunda pangolin.

Which row shows methods to help conserve the Sunda pangolin?

captive breeding education of protecting the
programmes people habitat
A v v v
B v v X
Cc v X v
D X v v

(2026 May/Jun - 0654/22 - Question 13 - Extended)
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Bl Which line shows how the oxygen concentration of the water changes after excess fertiliser has
entered a stream?
A
\ A
\\ -
N0 e, 4
N Y ///B
oxygen AN Y/
concentration |________ AN A S S A
of the water NG // (o
AL A
\\ /
S’ D
) distance downstream
fertiliser
run-off

(2024 May/Jun - 0654/22 - Question 13 - Extended)
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1. Which graph represents a pollution incident in a lake causing eutrophication?

A B

concentration concentration

—_

time
C
A
concentration | __________ . concentration
\\\\
N &
N\
K
N
..... \
.............. \\
time time
key
nitrogen
................ decomposers
————— oxygen

(2024 Oct/Nov - 0654/22 - Question 13 - Extended)
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The graph shows the area of Brazilian rainforest lost each year between 2001 and 2010.

30000 ~
25000 _
20000

area of _

rainforest lost 15000

/km?
10000

. L

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

year
Which statements are correct?

1 The year that had the highest rate of rainforest loss was 2004.

2 The area of forest lost every year after 2004 decreased each year.

3 There was a higher rate of rainforest loss in 2009 than in 2001.

A 1,2and3 B 1and2only € 1and3only D 2and3only
(2026 May/Jun - 0654/11 - Question 13 - Core)

fiE: R R, 2004 SERYEBURE AR, PRI | IER.
2004 ££J5 . 2005 2 2010 AEHIHE R BAEREAR, #FRIE 2 IEH.
H1 A
5000km? < 8000km?,
R 2009 AERJAEAR AN T 2001 48, #RRRA 3 FEid. IERRAYRE | A2, ik B.

308




	[Biology] 专题1 生命特征与辨认
	1 生命特征与辨认
	题型1：将生命过程的定义与名称对应（考频★★★★☆）
	题型2：判断动物与植物共有的生命过程（考频★★★☆☆）
	题型3：由行为或生长现象辨认生命特征（考频★★★★☆）


	第2章 细胞结构、特化与放大倍数
	2.1 细胞结构、特化与放大倍数
	题型1：辨认特化细胞并把结构连到功能（考频★★★★☆）
	题型2：用放大倍数联系图像与实际尺寸（考频★★★☆☆）
	题型3：比较动物细胞与植物细胞的结构（考频★★★☆☆）
	题型4：辨认细胞结构并核对功能（考频★★★☆☆）
	题型5：辨认细胞与组织的结构层级（考频★☆☆☆☆）
	题型6：换算毫米与微米（考频★☆☆☆☆）

	2.2 细胞结构、特化与放大倍数：结构题
	题型1：将特化细胞与其功能对应（考频★★★☆☆）
	题型2：沿引线辨认植物细胞的结构（考频★★☆☆☆）


	第3章 扩散、渗透与主动运输
	3.1 扩散、渗透与主动运输
	题型1：区分扩散与渗透的条件和净移动方向（考频★★★★☆）
	题型2：由渗透判断细胞状态与组织变化（考频★★★★☆）
	题型3：比较条件或曲线判断扩散快慢（考频★☆☆☆☆）
	题型4：辨认逆浓度运输及其能量需求（考频★☆☆☆☆）
	题型5：确定肺泡中气体扩散的部位与方向（考频★☆☆☆☆）


	第4章 生物大分子与食物检测
	4.1 生物大分子与食物检测
	题型1：由组成单位辨认大分子（考频★★★☆☆）
	题型2：按试剂、操作和阳性颜色辨认食物检测（考频★★★☆☆）
	题型3：由元素组成辨认营养物质（考频★★★☆☆）
	题型4：区分植物碳水化合物的储能与结构作用（考频★☆☆☆☆）
	题型5：由多项食物检测结果判断成分（考频★★★☆☆）
	题型6：同时核对元素、组成单位与大分子（考频★☆☆☆☆）
	题型7：从分子式寻找蛋白质的组成单位（考频★☆☆☆☆）

	4.2 生物大分子与食物检测：结构题
	题型1：识别蛋白质含有的化学元素（考频★★★☆☆）
	题型2：列举碳水化合物的组成元素（考频★★☆☆☆）
	题型3：确定蛋白质检测的试剂（考频★★☆☆☆）


	第5章 酶与反应条件
	5.1 酶与反应条件
	题型1：核对酶的组成和催化作用（考频★★★★☆）
	题型2：区分温度改变与变性对活性部位的作用（考频★★★★☆）
	题型3：辨认活性部位并核对酶与底物结合（考频★★☆☆☆）
	题型4：读酶活性曲线或表格判断最适条件（考频★★★☆☆）
	题型5：把反应时间或物质量转换成酶活性（考频★★☆☆☆）
	题型6：由生物生活环境寻找最适温度和pH（考频★★☆☆☆）
	题型7：同时比较两种酶的pH活动范围（考频★☆☆☆☆）
	题型8：比较产物随时间曲线的斜率与平台（考频★☆☆☆☆）

	5.2 酶与反应条件：结构题
	题型1：列举影响酶活性的条件（考频★★☆☆☆）
	题型2：用粒子碰撞解释最适温度前的酶活性上升（考频★★☆☆☆）


	第6章 光合作用、叶片与限制因素
	6.1 光合作用、叶片与限制因素
	题型1：核对光合作用的原料与产物（考频★★★☆☆）
	题型2：把矿物离子与植物合成用途对应（考频★★★☆☆）
	题型3：按图辨认叶片层次与光合场所（考频★★★☆☆）
	题型4：由黄叶或生长变化判断矿物缺乏（考频★★☆☆☆）
	题型5：辨认光合作用的能量转换（考频★☆☆☆☆）
	题型6：比较光照条件并识别限制因素（考频★★★☆☆）
	题型7：把叶片结构与气体交换功能对应（考频★★☆☆☆）
	题型8：根据遮光或斑叶判断淀粉检测结果（考频★★☆☆☆）
	题型9：判断植物营养所需材料（考频★☆☆☆☆）
	题型10：用光合作用方程比例求分子数（考频★☆☆☆☆）
	题型11：追踪光合糖转为贮藏和生长材料（考频★☆☆☆☆）
	题型12：确定光照实验需固定的变量（考频★☆☆☆☆）
	题型13：移除气体并比较多组光合实验（考频★☆☆☆☆）

	6.2 光合作用、叶片与限制因素：结构题
	题型1：沿引线辨认叶片横切结构（考频★★★☆☆）
	题型2：确定光合作用的能量转移（考频★★☆☆☆）
	题型3：说明栅栏叶肉细胞对光合作用的适应（考频★★☆☆☆）


	第7章 营养、消化与吸收
	7.1 营养、消化与吸收
	题型1：从缺乏症反推营养成分及食物来源（考频★★★★☆）
	题型2：定位消化器官并核对食物路线（考频★★★☆☆）
	题型3：按营养功能选择食物或饮食成分（考频★★★☆☆）
	题型4：区分机械消化与化学消化改变的对象（考频★★★☆☆）
	题型5：辨认牙齿形态及咬切功能（考频★★☆☆☆）
	题型6：区分胆汁的乳化与中和作用（考频★★☆☆☆）
	题型7：区分吸收与同化的去向（考频★☆☆☆☆）
	题型8：把消化酶的来源、底物和作用部位对应（考频★★☆☆☆）
	题型9：把绒毛结构与吸收通道对应（考频★☆☆☆☆）
	题型10：解释半透膜或碘液实验中的淀粉消化（考频★☆☆☆☆）
	题型11：由表面积变化解释机械消化加速（考频★☆☆☆☆）
	题型12：由年龄与性别表比较能量需求（考频★☆☆☆☆）

	7.2 营养、消化与吸收：结构题
	题型1：沿引线辨认消化器官（考频★★☆☆☆）
	题型2：确定牙齿完成的消化类型（考频★★☆☆☆）
	题型3：由过程功能定位消化系统的器官（考频★★☆☆☆）


	第8章 植物中的水分与糖运输
	8.1 植物中的水分与糖运输
	题型1：核对韧皮部转运的物质与源汇（考频★★★☆☆）
	题型2：从根、茎、叶横切面定位输导组织（考频★★★☆☆）
	题型3：核对根吸收与木质部运输功能（考频★★☆☆☆）
	题型4：比较吸水与失水平衡判断萎蔫（考频★★☆☆☆）
	题型5：定位蒸腾的蒸发与水汽逸出（考频★☆☆☆☆）
	题型6：比较环境条件判断蒸腾快慢（考频★★★☆☆）
	题型7：按顺序追踪水从土壤到叶肉（考频★☆☆☆☆）
	题型8：用水势与水汽梯度解释蒸腾变化（考频★☆☆☆☆）
	题型9：由气孔封闭程度排序叶片失水（考频★☆☆☆☆）

	8.2 植物中的水分与糖运输：结构题
	题型1：确定水蒸气离开叶片的结构（考频★★☆☆☆）
	题型2：确定水分子相互连接的作用（考频★★☆☆☆）


	第9章 心脏、血管与血液
	9.1 心脏、血管与血液
	题型1：辨认心腔并追踪双循环路线（考频★★★★☆）
	题型2：把血液成分与运输、防御或凝血功能对应（考频★★★☆☆）
	题型3：判断冠心病的成因和风险变化（考频★★☆☆☆）
	题型4：把血管壁或瓣膜结构连到功能（考频★☆☆☆☆）
	题型5：辨认循环系统所属结构（考频★☆☆☆☆）
	题型6：由压差和收缩时相判断瓣膜与射血（考频★☆☆☆☆）
	题型7：从心率时间图求运动后恢复用时（考频★☆☆☆☆）

	9.2 心脏、血管与血液：结构题
	题型1：列举血液的主要成分（考频★★☆☆☆）
	题型2：沿引线辨认心脏结构（考频★★☆☆☆）


	第10章 病原体、防御与免疫
	10.1 病原体、防御与免疫
	题型1：区分病原体与它引起的疾病（考频★☆☆☆☆）
	题型2：用抗原抗体互补形状解释特异性与治疗（考频★☆☆☆☆）
	题型3：按抗原进入到记忆细胞排序接种过程（考频★☆☆☆☆）
	题型4：从用抗生素后的数量曲线判断病原体与抗性（考频★☆☆☆☆）
	题型5：核对不同地区疫苗接种率曲线（考频★☆☆☆☆）


	第11章 肺部气体交换与呼吸动作
	11.1 肺部气体交换与呼吸动作
	题型1：从呼吸道层次定位结构与空气路径（考频★★☆☆☆）
	题型2：由活动或休息判断呼吸频率和深度（考频★★★☆☆）
	题型3：比较吸入与呼出气体成分（考频★★☆☆☆）
	题型4：读呼吸曲线的幅度和频率（考频★☆☆☆☆）
	题型5：沿装置追踪空气解释二氧化碳检测（考频★★☆☆☆）
	题型6：联结运动、血中二氧化碳与呼吸调节（考频★☆☆☆☆）


	第12章 有氧、无氧呼吸与能量
	12.1 有氧、无氧呼吸与能量
	题型1：区分无氧呼吸的生物、产物与能量（考频★★★☆☆）
	题型2：核对有氧呼吸方程的物质方向（考频★★★☆☆）
	题型3：用检测气体的实验识别呼吸产物（考频★★☆☆☆）
	题型4：确定呼吸释放能量及其用途（考频★☆☆☆☆）
	题型5：用有氧呼吸方程比例计数分子（考频★☆☆☆☆）
	题型6：从运动后心率恢复判断氧债清除（考频★☆☆☆☆）
	题型7：由耗氧和吸收二氧化碳判断液滴移动（考频★☆☆☆☆）
	题型8：追踪活动后呼吸产气与通气响应（考频★☆☆☆☆）
	题型9：核对有氧呼吸符号方程的原子守恒（考频★☆☆☆☆）


	第13章 神经、激素与稳态
	13.1 神经、激素与稳态
	题型1：由情境或生理变化辨认肾上腺素效应（考频★★★☆☆）
	题型2：顺着反射弧辨认并排列神经元（考频★★★☆☆）
	题型3：核对胰岛素与胰高血糖素的血糖反馈（考频★★☆☆☆）
	题型4：核对激素的类别、分泌和运输（考频★★☆☆☆）
	题型5：由刺激方向辨认向光性与向地性（考频★★☆☆☆）
	题型6：联系散热与呼吸解释体温维持（考频★★☆☆☆）
	题型7：从皮肤图辨认汗腺和附属结构（考频★☆☆☆☆）
	题型8：辨认神经系统与中枢组成（考频★☆☆☆☆）
	题型9：把眼部结构与感光、折光或调焦功能对应（考频★☆☆☆☆）
	题型10：辨认内环境稳态的定义（考频★☆☆☆☆）
	题型11：依据冷热变化选择体温反向调节（考频★★★☆☆）
	题型12：由生长素分布解释单侧伸长（考频★☆☆☆☆）
	题型13：区分随意动作与不随意反应（考频★☆☆☆☆）
	题型14：根据光线或物距判断眼肌变化（考频★★☆☆☆）


	第14章 药物、抗生素与烟草
	14.1 药物、抗生素与烟草
	题型1：判断抗生素适用对象和耐药变化（考频★☆☆☆☆）
	题型2：把烟草成分与危害对应（考频★☆☆☆☆）
	题型3：核对HIV感染与AIDS死亡趋势（考频★☆☆☆☆）


	第15章 无性与有性生殖
	15.1 无性与有性生殖
	题型1：核对有性与无性生殖的亲本、配子与变异（考频★★★★☆）
	题型2：定位人体生殖器官并对应功能（考频★★★☆☆）
	题型3：定位花器官并区分传粉与受精（考频★★★☆☆）
	题型4：把配子结构与形成、运动和受精功能对应（考频★★☆☆☆）
	题型5：区分胎盘和羊水的作用（考频★☆☆☆☆）
	题型6：根据花结构比较虫媒与风媒传粉（考频★★★☆☆）
	题型7：把配子核融合与染色体倍数对应（考频★☆☆☆☆）
	题型8：从子宫内膜厚度图读月经周期（考频★☆☆☆☆）
	题型9：由多组萌发实验确定必要条件（考频★☆☆☆☆）
	题型10：从HIV感染与AIDS死亡柱图核对趋势（考频★☆☆☆☆）


	第16章 基因、细胞分裂与遗传概率
	16.1 基因、细胞分裂与遗传概率
	题型1：由单倍体与二倍体关系判断细胞和数目（考频★★★☆☆）
	题型2：核对人的体细胞和配子性染色体（考频★★★☆☆）
	题型3：区分等位基因、基因型、表现型与显隐性（考频★★★☆☆）
	题型4：由分裂过程追踪染色体套数和遗传关系（考频★★★☆☆）
	题型5：用单基因交配组合预测或反推后代（考频★★★☆☆）
	题型6：用卵和精子染色体组合判断子代性别（考频★☆☆☆☆）
	题型7：由后代表现型反推显隐性与亲本基因型（考频★★☆☆☆）
	题型8：在家系中找确定杂合个体并计数（考频★★☆☆☆）
	题型9：由家系先定亲本再求下一胎概率（考频★☆☆☆☆）


	第17章 变异与自然选择
	17.1 变异与自然选择
	题型1：在人为选择中挑亲本并安排世代（考频★★★☆☆）
	题型2：按有无中间值区分连续与不连续变异（考频★★★☆☆）
	题型3：辨认同物种个体差异的名称（考频★☆☆☆☆）
	题型4：区分变异产生与自然选择筛选（考频★★☆☆☆）
	题型5：从年代数据求抗性出现间隔（考频★☆☆☆☆）
	题型6：区分耐药散点图的相关与因果结论（考频★☆☆☆☆）


	[Biology] 第18章 食物网、能量流与碳循环
	18.1 食物网、能量流与碳循环
	题型1：从单条食物链确定生态角色与营养级（考频★★★★☆）
	题型2：由获能方式区分生产者、消费者和分解者（考频★★★★☆）
	题型3：追踪碳在空气与有机物之间的移动（考频★★★★☆）
	题型4：区分生态系统与食物网或单个种群（考频★★☆☆☆）
	题型5：沿食物网不同路径判断消费者等级（考频★★★☆☆）
	题型6：由能量递减解释食物链长度与饮食效率（考频★★☆☆☆）
	题型7：由各级死物去向辨认分解者（考频★☆☆☆☆）
	题型8：按营养级传递比例连续计算能量（考频★☆☆☆☆）
	题型9：区分种群分布改变的原因与监测结果（考频★☆☆☆☆）
	题型10：核对细胞活动及废物造成的能量损失（考频★☆☆☆☆）


	[Biology] 第19章 栖息地、污染与保护
	19.1 栖息地、污染与保护
	题型1：由树木减少判断毁林的环境后果（考频★★★★☆）
	题型2：从肥料进入追踪富营养化和缺氧（考频★★★☆☆）
	题型3：同时核对濒危动物保育措施（考频★☆☆☆☆）
	题型4：对照时空曲线判断富营养化（考频★☆☆☆☆）
	题型5：从逐年柱图核对毁林损失的趋势（考频★☆☆☆☆）



