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Fig. 1.1 shows a flower with some of the petals removed.
<,
/ 1

Fig. 1.1

(@) (i) Inthe box, make a large, detailed, pencil drawing of the flower.

Include the internal parts of the flower.
(2022 Feb/Mar 0654/62 45 185i(a)(i))
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1. Fig. 1.1 shows a photograph of a flower.

Fig. 1.1

(a) In the box, make a large and detailed pencil drawing of the flower.

Include the internal parts of the flower.
(2023 May/Jun 0654/63 551 1i(a))

2. (a) Fig. 1.1 is a photograph of a flower.
Fig. 1.1
(i) Inthe box, make a large, detailed pencil drawing of the flower shown in Fig. 1.1.
Include the internal parts of the flower.
(2025 May/Jun 0654/62 55 1/5i(a)(i))
3. Fig. 1.1 is a photograph of a slice of an orange shown actual size.

Fig. 1.1

(a) Inthe box, make a large, detailed, pencil drawing of the slice of the orange shown in Fig. 1.1.
(2024 May/Jun 0654/61 %514i(a))



Fig. 2.1 is a photograph of a leaf, C.

leaf C
Fig. 2.1

(a) In the box make a large, detailed pencil drawing of leaf C.
(2025 Oct/Nov 0654/61 45218i(a))

Fig. 2.1 shows a photomicrograph of a single-celled organism called Euglena.

Fig. 2.1

(a) Inthe box below, make a large, detailed pencil drawing of the Euglena cell in Fig. 2.1.
(2023 Oct/Nov 0654/61 #328i(a))



Fig. 2.1 shows a photomicrograph of some blood cells.

F .

(a) Make a large detailed pencil drawing of blood cell A in the box below.
(2022 Oct/Nov 0654/63 45255i(a))

A student investigates okra and star fruit.

Figure 1.1 shows a photograph of a slice of okra at its actual size.

Figure 1.1

(a) Inthe box, make a large, detailed, pencil drawing of the slice of okra shown in Figure 1.1.
(2026 Feb/Mar 0654/62 45155i(a))



8. Fig. 2.1 shows a magnified section through part of a leaf.

(a) In the box, make a large pencil drawing of only the cell labelled C and the 5 cells touching it.

Do not draw any other cells.

(2022 May/Jun 0654/62 52}i(a))
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Fig. 1.1 shows a flower with some of the petals removed.

Fig. 1.1

(b) (i) On Fig. 1.1, draw a line to join points A and B. This shows the width of one petal.

Record this width, AB, in millimetres to the nearest millimetre.

(2022 Feb/Mar 0654/62 451 5i(b)(i))
M FEZERE A BHRPO, IFRBE
HEES AB ~ 48.2 mm.,
B REEN 2K, 15 AB = 48 mm.,

&0 48 mm,
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1. Fig. 1.1 shows a photograph of a flower.




(b) (i) Draw a line to join points A and B on Fig. 1.1.

Measure the length of this line AB in millimetres to the nearest millimetre.

(2023 May/Jun 0654/63 55 15i(b)(i))

Fig. 2.1 shows a photomicrograph of some blood cells.

Fig. 2.1

(b) (i) Measure the diameter XY of cell A in Fig. 2.1 in millimetres to the nearest millimetre.

(2022 Oct/Nov 0654/63 252/8(b)(i))

Fig. 2.1 shows a photomicrograph of a single-celled organism called Euglena.

Fig. 2.1

(b) (i) Measure the length AB of the Euglena cell in Fig. 2.1 in millimetres to the nearest
millimetre.

(2023 Oct/Nov 0654/61 £5255i(b)(i))



(a) Fig. 1.1 is a photograph of a flower.

Fig. 1.1

(b) (i) On Fig. 1.1, draw a line to join points A and B, which shows the width of one petal.

Record this width, AB, in millimetres to the nearest millimetre.

(2025 May/Jun 0654/62 %5 15i(b)(i))

Fig. 2.1 shows a magnified section through part of a leaf.

cellC

(b) (i) The distance between the points A and B in Fig. 2.1 shows the thickness of the leaf.
Draw a line between points A and B in Fig. 2.1.
Measure the length of line AB in Fig. 2.1.

Record this length in millimetres to the nearest millimetre.

(2022 May/Jun 0654/62 45255i(b)(i))
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6. A student investigates okra and star fruit.

Figure 1.1 shows a photograph of a slice of okra at its actual size.

Figure 1.1

(b) (i) Draw aline to join points A and B on Figure 1.1.

Record the length of this line AB in millimetres to the nearest millimetre.
(2026 Feb/Mar 0654/62 45 155i(b)(i))

7. Fig. 1.1 is a photograph of a slice of an orange shown actual size.

Fig. 1.1

(b) (i) Draw aline to join points A and B on Fig. 1.1.

Record the length of this line AB in millimetres to the nearest millimetre.

(2024 May/Jun 0654/61 45 15i(b)(i))
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Fig. 2.1 shows a photomicrograph of some blood cells.

(c) Describe one difference and one similarity between cell A and cell B.

(2022 Oct/Nov 0654/63 4521i(c))
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1. Fig. 2.1 shows a photomicrograph of a single-celled organism called Euglena.

Fig. 2.1

12



(c) Fig. 2.2 shows a photomicrograph of a single-celled organism called Chlamydomonas.

Fig. 2.1 and Fig. 2.2 are shown at the same magnification.

Fig. 2.2

Describe two visible differences and one visible similarity between the Euglena cell and the
Chlamydomonas cell.

(2023 Oct/Nov 0654/61 #52/Fi(c))

Fig. 1.1 is a photograph of a slice of an orange shown actual size.

13



(c) Fig. 1.2 is a photograph of a slice of a kiwi fruit shown actual size.

Fig. 1.2

State two visible differences between the slice of orange shown in Fig. 1.1 and the slice of
kiwi fruit shown in Fig. 1.2.

(2024 May/Jun 0654/61 45 11i(c))

Fig. 1.1 shows a photograph of a flower.

Fig. 1.1

(c) Fig. 1.2 shows a flower at the same magnification as the flower in Fig. 1.1.

Fig. 1.2

(i) Describe three visible differences between the flower in Fig. 1.1 and the flower in
Fig. 1.2.

14



(2023 May/Jun 0654/63 &3 15i(c)(i))
A student investigates okra and star fruit.

Figure 1.1 shows a photograph of a slice of okra at its actual size.

Figure 1.1

(c) Figure 1.2 is a photograph of a slice of star fruit shown actual size.

Figure 1.2

Describe two visible differences and one visible similarity between the slice of okra in
Figure 1.1 and the slice of star fruit in Figure 1.2.
(2026 Feb/Mar 0654/62 45135i(c))
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(b) Fig. 2.2 shows photographs of leaves, C and D, from two different trees. The photographs are
at the same magnification.

leaf C

Fig. 2.2

State one similarity and two differences between leaf C and leaf D visible in Fig. 2.2.

(2025 Oct/Nov 0654/61 Z2/5i(b))
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Fig. 1.1 shows a flower with some of the petals removed.

Fig. 1.1

(@) (i) Inthe box, make a large, detailed, pencil drawing of the flower.

Include the internal parts of the flower.

(b) (i) On Fig. 1.1, draw a line to join points A and B. This shows the width of one petal.

Record this width, AB, in millimetres to the nearest millimetre.

(ii) Draw a line to show the same width AB of the petal on your drawing.
Record this width in millimetres to the nearest millimetre.

(iii) Use your measurements in (b)(i) and (b)(ii) to calculate the magnification M of your
drawing.

Use the equation shown.

_ width of petal on your drawing
~ width AB of petal on Fig. 1.1

(2022 Feb/Mar 0654/62 45 135i(b)(iii))
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1. (a) Fig. 1.1 is a photograph of a flower.

Fig. 1.1

(i) Inthe box, make a large, detailed pencil drawing of the flower shown in Fig. 1.1.

Include the internal parts of the flower.
(b) (i) On Fig. 1.1, draw a line to join points A and B, which shows the width of one petal.

Record this width, AB, in millimetres to the nearest millimetre.

(ii) Draw a line to show the same width AB of the petal on your drawing.

Record this width in millimetres to the nearest millimetre.

(iii) Use your measurements in (b)(i) and (b)(ii) to calculate the magnification M of your
drawing.

Use the equation shown.

M= width of petal on drawing
~ width AB of petal on Fig. 1.1

Give your answer to two significant figures.

(2025 May/Jun 0654/62 45 15i(b)(iii))

2. Fig. 1.1 shows a photograph of a flower.

Fig. 1.1

(a) In the box, make a large and detailed pencil drawing of the flower.

Include the internal parts of the flower.

(b) (i) Draw a line to join points A and B on Fig. 1.1.

Measure the length of this line AB in millimetres to the nearest millimetre.

18



(ii) Draw a line on your drawing in (a) in the same place as AB on Fig. 1.1.

Measure the length of this line in millimetres to the nearest millimetre.

(iii) Use your measurements in (b)(i) and (b)(ii) to calculate the magnification m of your
drawing.

Use the equation shown.

_ length of line AB on your drawing
" length of line AB on Fig. 1.1

Record your value to two significant figures.
(2023 May/Jun 0654/63 451 5i(b)(iii))

Fig. 1.1 is a photograph of a slice of an orange shown actual size.

Fig. 1.1

(a) Inthe box, make a large, detailed, pencil drawing of the slice of the orange shown in Fig. 1.1.

(b) (i) Draw a line to join points A and B on Fig. 1.1.

Record the length of this line AB in millimetres to the nearest millimetre.

(ii) Draw the line AB on your drawing in (a).

Record the length of this line in millimetres to the nearest millimetre.
(iii) Calculate the magnification m of your drawing.

Use your measurements in (b)(i) and (b)(ii) and the equation shown.

_ length of line AB on your drawing
length of line AB on Fig. 1.1

Record your value to two significant figures.

(2024 May/Jun 0654/61 45 1:5i(b)(ii))
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A student investigates okra and star fruit.

Figure 1.1 shows a photograph of a slice of okra at its actual size.

Figure 1.1

(a) Inthe box, make a large, detailed, pencil drawing of the slice of okra shown in Figure 1.1.
(b) (i) Draw aline to join points A and B on Figure 1.1.

Record the length of this line AB in millimetres to the nearest millimetre.
(ii) Draw the line AB on your drawing in 1(a).

Record the length of this line in millimetres to the nearest millimetre.
(iii) Calculate the magnification m of your drawing.

Use your measurements in 1(b)(i) and 1(b)(ii) and the equation shown.

_ length of line AB on your drawing
™= "length of line AB on Figure 1.1

Record your value to two significant figures.
(2026 Feb/Mar 0654/62 45 11i(b)(iii))
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Fig. 2.1 shows a magnified section through part of a leaf.

(b) (i) The distance between the points A and B in Fig. 2.1 shows the thickness of the leaf.
Draw a line between points A and B in Fig. 2.1.
Measure the length of line AB in Fig. 2.1.

Record this length in millimetres to the nearest millimetre.

(ii) The thickness of the actual leaf at AB is 0.75mm.

Calculate the magnification m of the photograph.

Use the equation shown.

_ length of line AB in Fig. 2.1
" thickness of the actual leaf at AB

(2022 May/Jun 0654/62 45255 (b)(ii))
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Fig. 2.1 shows a photomicrograph of some blood cells.

r.- .

(a) Make a large detailed pencil drawing of blood cell A in the box below.

(b) (i) Measure the diameter XY of cell A in Fig. 2.1 in millimetres to the nearest millimetre.

(ii) Draw a line to show this diameter XY on your drawing in (a).

Measure the length of this line in millimetres to the nearest millimetre.

(iii) Use your measurements in (b)(i) and (b)(ii) to calculate the magnification m of your
drawing .
Use the equation shown.

_ diameter of cell in drawing
~ diameter of cell in Fig. 2.1

Record your value to two significant figures.

(2022 Oct/Nov 0654/63 #525i(b)(iii))
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7. Fig. 2.1 shows a photomicrograph of a single-celled organism called Euglena.

Fig. 2.1

(a) In the box below, make a large, detailed pencil drawing of the Euglena cell in Fig. 2.1.

(b) (i) Measure the length AB of the Euglena cell in Fig. 2.1 in millimetres to the nearest
millimetre.

(ii) Draw a line to show this length on your drawing in (a).
Measure the length of this line in millimetres to the nearest millimetre.
(iii) Use your measurements in (b)(i) and (b)(ii) to calculate the magnification m of your drawing.

Use the equation shown.

_ length of Euglena cell on your drawing
" length of Euglena cell in Fig. 2.1

Record your value to two significant figures.

(2023 Oct/Nov 0654/61 45245i(b)(iii))
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Fig. 1.1 shows a flower with some of the petals removed.

Fig. 1.1

(@) (i) Inthe box, make a large, detailed, pencil drawing of the flower.

Include the internal parts of the flower.

(ii) Draw a line to show the same width AB of the petal on your drawing.

Record this width in millimetres to the nearest millimetre.
(2022 Feb/Mar 0654/62 45 15i(b)(ii))
i AR A. BRIGLE, AB FKoR o046 R W %0 8 8] B 98 BE
TEL IR R — A6 LA W ., SR ROERR H AB.
MERIEFTE LB, SRR 1 mm,
% AB K BE DT i 2 B 1) S B 2 R S R
S
1. (a) Fig. 1.1 is a photograph of a flower.

Fig. 1.1
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(i) Inthe box, make a large, detailed pencil drawing of the flower shown in Fig. 1.1.

Include the internal parts of the flower.
(ii) Draw a line to show the same width AB of the petal on your drawing.

Record this width in millimetres to the nearest millimetre.
(2025 May/Jun 0654/62 £515i(b)(ii))

Fig. 1.1 shows a photograph of a flower.

Fig. 1.1

(a) Inthe box, make a large and detailed pencil drawing of the flower.

Include the internal parts of the flower.

(ii) Draw a line on your drawing in (a) in the same place as AB on Fig. 1.1.

Measure the length of this line in millimetres to the nearest millimetre.
(2023 May/Jun 0654/63 55 15i(b)(ii))
A student investigates okra and star fruit.

Figure 1.1 shows a photograph of a slice of okra at its actual size.

Figure 1.1

(a) Inthe box, make a large, detailed, pencil drawing of the slice of okra shown in Figure 1.1.
(ii) Draw the line AB on your drawing in 1(a).

Record the length of this line in millimetres to the nearest millimetre.
(2026 Feb/Mar 0654/62 45 15i(b)(ii))
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Fig. 1.1 is a photograph of a slice of an orange shown actual size.

Fig. 1.1

(a) Inthe box, make a large, detailed, pencil drawing of the slice of the orange shown in Fig. 1.1.
(ii) Draw the line AB on your drawing in (a).
Record the length of this line in millimetres to the nearest millimetre.
(2024 May/Jun 0654/61 %5 15i(b)(ii))

Fig. 2.1 shows a photomicrograph of some blood cells.

A

(@) Make a large detailed pencil drawing of blood cell A in the box below.

(ii) Draw a line to show this diameter XY on your drawing in (a).

Measure the length of this line in millimetres to the nearest millimetre.

(2022 Oct/Nov 0654/63 #52:i(b)(ii))
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6. Fig. 2.1 shows a photomicrograph of a single-celled organism called Euglena.

Fig. 2.1

(a) In the box below, make a large, detailed pencil drawing of the Euglena cell in Fig. 2.1.

(b) (i) Measure the length AB of the Euglena cell in Fig. 2.1 in millimetres to the nearest
millimetre.

(ii) Draw a line to show this length on your drawing in (a).

Measure the length of this line in millimetres to the nearest millimetre.

(2023 Oct/Nov 0654/61 45245i(b)(ii))
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Fig. 2.1 shows a magnified section through part of a leaf.

(c) Ateacher states that the thickness of the actual leaf measured between points A and B does
not show the thickness of the whole leaf.

Suggest why the teacher is correct.

State how you can improve confidence in the measurement of the thickness of the whole
leaf.

improvement
(2022 May/Jun 0654/62 4525i(c))
s oA ARMCEREEAR, A B HEIME N RB—AME, R EAARRERE R TR
TEM B 2 A REVER AL B E R, TR EE R P
B MR SALREEEATE s B AR IR IR T
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1. (c) Fig. 1.2 is a photograph of a slice of a kiwi fruit shown actual size.

Fig. 1.2

(d) Suggest how the mean diameter of the kiwi fruit is determined.
(2024 May/Jun 0654/61 %3 1/5i(d))

2. (a) Fig. 1.1 is a photograph of a flower.

Fig. 1.1

(b) (i) On Fig. 1.1, draw a line to join points A and B, which shows the width of one petal.

Record this width, AB, in millimetres to the nearest millimetre.

(iv) Ateacher states that the width of the petal in (b)(i) does not represent the width of all of
the petals on the flower.

Suggest how to improve confidence in the value of the width of all the petals on the
flower.

(2025 May/Jun 0654/62 45115i(b)(iv))
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Fig. 1.1 shows a flower with some of the petals removed.

Fig. 1.1

(@) (i) Inthe box, make a large, detailed, pencil drawing of the flower.

Include the internal parts of the flower.

(ii) On your drawing, add a line labelled C to identify a carpel.

(2022 Feb/Mar 0654/62 #51i(a)(ii))
fi# OB HTEL FERERI TP A, B e R T IR AT 3K 1) T IR R BT B, i b a4
H0 B
TERTER B — A hRaELR . SImtEMisgs, HELEr Co
% CHRMAEH AL B

ARSE

1. (c) Fig. 1.2 shows a flower at the same magnification as the flower in Fig. 1.1.

Fig. 1.2

(ii) Add aline labelled anther to identify an anther on Fig. 1.2.

30



(2023 May/Jun 0654/63 %51 85i(c)(ii))

2. (a) Fig. 1.1 is a photograph of a flower.

Fig. 1.1

(i) Inthe box, make a large, detailed pencil drawing of the flower shown in Fig. 1.1.

Include the internal parts of the flower.
(ii) On your drawing, add a line labelled S to identify a stigma.
(2025 May/Jun 0654/62 551 /i(a)(ii))

FRZY 8: EWAEWIAEANET 15t ARG LE BERATHE I (255 ¥ Yo i)
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15l 1 (d) Suggest why a nurse wears surgical gloves when obtaining a sample of blood from a patient.
(2022 Oct/Nov 0654/63 4521i(d))

f: R MR RE S AR A, TR TR RS SRS IR A SR AR A AR L
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(c) Astudent tests the carpel for the presence of starch.
State the reagent used to test for the presence of starch.

Give the observation for a positive result.
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(2022 Feb/Mar 0654/62 45 1/5i(c))
s TR R AEAR S S, B PR A O
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f5il 51 1 (c) Astudentinvestigates the elements present in a dried plant sample, a sample where all of the
water has been removed from the plant.

The student burns the dried plant sample in oxygen.

The student tests the products formed.

The gas product formed turns limewater milky.

The liquid product formed turns white anhydrous copper sulfate blue.

Name the two products identified by these tests.

State which elements these tests confirm are present in the dried plant sample.
(2025 May/Jun 0654/62 451 5i(c))
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A ball is dropped from rest at a height H above the ground. The ball rebounds and bounces back
up to a height h.

Plan an experiment to investigate the relationship between the bounce height h and the height H
from which the ball is dropped.

You are provided with a selection of balls of different sizes and different materials.

You may use any other apparatus normally found in a school laboratory.

Include in your answer:

e the apparatus you will use

e a brief description of the method, including how you will ensure your results are accurate
e the variables you will control

e atable with column headings to show how you will present your results (you are not required
to enter any readings in the table)

*  how you will process your results to reach a conclusion.

You may include a labelled diagram if it helps to explain your plan.
(2022 Oct/Nov 0654/63 456141
B ER—AER KRS BRRG AR B FUKT-Hu i S8 SRR 5 7
FoRRBEEFEE, FZ2E5MmAAY, MEERIR RSB EIEE: BB X% B IR Fr B AL
BRI SRR B H B BEXNS 55, M PAEBR s b dE T, ASHEINAE s dy Q8 E 55— UK Il i)
B OLE R IR R I 5 BE o
WA H, ERAENREDSTIANEME: S HEE =K, KPR E .

hi+hy+h
h| = 2t

S R ORFFER MumADRE YE R BT R RO ERREAL B .

WRFE T
| £ hy | hy | hs | [h]
cm cm cm cm cm

e e e
UL bl B ongUeRrE, mRE AL, EMERATERAN b 5 H %R,

33



ET‘

?é &U/‘%’%J’J SRS HAAH b fESCI iR 2T NS . W |h| = kH , ¥h 5 H SIE:
k LR
% BUEREE H, WEIFHLBCPY BB EE (A

LS L EAE —FH KR,

|22 £9ME. BNS5HER

ARE A TAEAKEM, EREYIEKEIRK (i ko)

AR S AR R AR R SO R IR s i R 3% RGT s HRARAF
PREFAHTA o

HEMEE Ky AR = hachny | BTG om A SRR JOKEIER = Ty
Frght,

W E S RRSHE Y I BCPE, DSHEr_ AWEREARm.

L5 HAR; PHERE

HHBUSCE IR e s XU A K s JOKES , Soffie A 28R, AR RRIZ ] 28 &

Fertilisers contain nutrients that are added to crops to help them grow.
A farmer has a choice of three fertilisers, A, B and C for use on his rice crop.

Plan an investigation to find out which fertiliser produces the highest rate of growth of the rice
plants.

You are provided with:

* rice plant seedlings
» fertilisers A, B and C.

You may also use any common laboratory apparatus.

Include in your plan:

* the apparatus needed

e a brief description of the method

*  the measurements you will make

e the variables you will control

*  how you will process your results to draw a conclusion.

You may include a results table if you wish, you are not required to enter any readings in the table.

You may include a labelled diagram if you wish.
(2024 Feb/Mar 0654/62 45255 ; [A]8i: 2024 Feb/Mar 0654/52 45255i)
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1.

Plant seedlings need light to grow.

Plan an investigation to determine if the colour of the light affects the rate of growth of plant
seedlings.

You are provided with plant seedlings.
You may use any common laboratory apparatus.

Include in your plan:

e the apparatus needed

e  a brief description of the method

e what you will measure

e the variables you will control

*  how you will process your results to draw a conclusion.

You may include a labelled diagram if you wish.

You may include a results table if you wish. You are not required to include any results.
(2024 May/Jun 0654/63 25280 [E)f: 2024 May/Jun 0654/53 £525)

Water from the soil enters a plant through its roots, travels up the plant in xylem vessels and exits
through holes in the leaves.

Plan an investigation to show that the mass of water lost from the leaves of a plant is greater when
it is windy compared to when it is not windy.

You are provided with several plants in pots.

You may use any common laboratory apparatus.

Include in your plan:

e the apparatus needed

*  a brief description of the method

e the measurements you will make including how to make them as accurate as possible
e the variables you will control

*  how you will process your results to draw a conclusion.

You may include a labelled diagram if you wish.

You may include a results table if you wish. You are not required to include any results.
(2022 May/Jun 0654/61 252/8i; [E)f5: 2022 May/Jun 0654/51 £f525)
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Yeast is a unicellular organism that respires.
DCPIP is an indicator that turns from blue to colourless when respiration takes place.

When DCPIP is added to yeast cells the rate of colour change is an indication of the rate of
respiration.

Plan an investigation to determine the effect of temperature on the rate of respiration in a
suspension of yeast cells.

You are provided with:

* asuspension of yeast cells (yeast cells in water)
e DCPIP solution.

You may use any common laboratory apparatus.
Include in your plan:

the apparatus you will need

a brief description of the method

what you will measure

the variables you will control

how you will process your results to draw a conclusion.

You may include a labelled diagram if you wish.
You may include a results table if you wish. You do not need to enter any readings into the table.
(2025 Oct/Nov 0654/62 552141
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1.

Amylase is a digestive enzyme that breaks down starch into sugars.
The presence of starch in a solution is confirmed by adding iodine solution.
When starch is present, the iodine solution turns from brown to blue-black.

Plan an investigation to determine the relationship between temperature and the time taken for
the starch to be completely broken down by the enzyme.

You are provided with:

e starch solution
e amylase solution
. iodine solution.

You may also use any common laboratory apparatus.
Include in your plan:

e the apparatus needed

*  a brief description of the method, explaining any safety precautions
* the measurements you will take

e the variables you will control

*  how you will process your results to reach a conclusion.

You may include a results table in your answer. You are not required to enter any readings in the
table.

You may include a labelled diagram in your answer.
(2023 Oct/Nov 0654/63 45218 ; [ fi: 2023 Oct/Nov 0654/53 552/

Amylase is a digestive enzyme that breaks down starch into reducing sugar.

The presence of starch in a solution can be confirmed by adding iodine solution. If starch is present
the iodine solution will turn from brown to blue-black.

Plan an investigation to find out if the time taken for starch to break down is affected by the
concentration of amylase enzyme.

You are provided with:
*  starch solution
*  10% amylase solution
* jodine solution.
You may also use any common laboratory apparatus.
Include in your plan:
* the apparatus needed
*  a brief description of the method explaining any safety precautions
e the measurements you will make
e the variables you will control
*  how you will process your results to draw a conclusion.

You may include a results table if you wish, you are not required to enter any readings in the table.

You may include a labelled diagram if you wish.
(2022 Oct/Nov 0654/62 #3354i)
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il 1 When a person exercises, their pulse rate increases from their resting pulse rate.

The time it takes for the pulse rate to return to the resting pulse rate after exercise is called the
recovery time.

Plan an investigation to determine the relationship between the height of a person and their
recovery time.

You may use any common laboratory apparatus.
Include in your plan:

the apparatus you will need

a brief description of the method

what you will measure

the variables you will control

how you will process your results to reach a conclusion.

You may include a labelled diagram in your answer.

You may include a results table in your answer. You are not required to enter any readings in
the table.
(2026 May/Jun 0654/62 552850 ; [a]fi: 2026 May/Jun 0654/52 552851, 2026 May/Jun 0654/53 2f52551)
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The seeds of a sycamore tree are shown in Fig. 3.1.

They have “wings” to help carry them in the wind.

sycamore seeds

Fig. 3.1

Fig. 3.2 shows sycamore seeds fallen from the parent tree.

A

sycamore
seeds

distance d
parent tree

Fig. 3.2

Plan an investigation to determine the relationship between the vertical height the seeds fall from
and the horizontal distance d the seeds travel from the height they were dropped.

You are provided with several sycamore seeds.
You may use any common laboratory apparatus.
Include in your plan:

the apparatus needed

a brief description of the method

what you will measure

the variables you will control
how you will process your results to draw a conclusion.

You may include a labelled diagram if you wish.

You may include a results table if you wish. You are not required to include any results.
(2023 May/Jun 0654/62 553/ ; [F]8i: 2023 May/Jun 0654/52 453 50)
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The pH of saliva in the mouth is approximately 7.
Eating and drinking lowers the pH of saliva in the mouth. This can cause tooth decay.
Mouthwash is sometimes used to raise the pH of saliva in the mouth.

Plan an investigation to determine the relationship between the volume of mouthwash used and
the pH of saliva.

You are provided with:

. mouthwash
*  asolution of saliva at pH 3.

You may use any laboratory apparatus.
In your plan include:

the apparatus needed

a brief description of the method

the measurements you will make

the variables you will control

how you process your results to draw a conclusion.

(2024 Oct/Nov 0654/61 52551 ; [a]8i: 2024 Oct/Nov 0654/51 55258, 2024 Oct/Nov 0654/52 #5258, 2024 Oct/Nov 0654/53 4525i)
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1. Solid X dissolves in water and the solution it forms is acidic.

Plan an experiment to find the relationship between the mass of X dissolved in water and the pH
of the solution formed.

You are provided with solid X.
You may use any common laboratory apparatus.
Include in your plan:

* the apparatus you will need

*  a brief description of the method

*  the measurements you will make

* the variables you will control

*  how you will process your results to draw a conclusion.

You may include a results table if you wish, you are not required to enter any readings in the table.

You may include a labelled diagram if you wish.
(2025 Oct/Nov 0654/63 45455i)

2. The pH of urine in a healthy person is approximately 6.5.

A student suggests that the pH of urine changes as the amount of water a person drinks during
the day changes.

Plan an investigation to determine the relationship between the volume of water a person drinks
and the pH of their urine three hours later.

You may use any common laboratory apparatus in your plan.
In your plan, include:

* the apparatus and chemicals you will need

*  a brief description of the method

* the measurements you will make and how you make them as valid as possible
* the variables you will control

*  how you will process your results to reach a conclusion.

You may include a results table if you wish. You are not required to enter any readings in the
table.
(2025 May/Jun 0654/63 552481 ; [@]&i: 2025 May/Jun 0654/53 25255)
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When ammonium sulfate is heated with sodium hydroxide, it reacts to form ammonia gas.

Ammonia gas is not collected over water because it is soluble in water.

Plan an investigation to find the relationship between the mass of ammonium sulfate used and the
volume of ammonia gas made.

You are provided with:

* aqueous sodium hydroxide
* ammonium sulfate powder.

You may use any common laboratory apparatus.
Include in your plan:

the apparatus you will need and an explanation of any safety precautions

a brief description of the method

the measurements you will make and how you make them as valid as possible
the variables you will control

how you will process your results to draw a conclusion.

You may include a labelled diagram if you wish.

You may include a results table if you wish, you are not required to enter any readings in the table.
(2025 Feb/Mar 0654/62 #54/5i; [ 2025 Feb/Mar 0654/52 #5455)
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1.

When sodium carbonate solid reacts with dilute hydrochloric acid it makes carbon dioxide gas.
When the carbon dioxide gas made is bubbled into a detergent the bubbles make a foam.
The more carbon dioxide that is bubbled into the detergent the more foam is made.

You are provided with:

e detergent (washing up liquid)

e  sodium carbonate

e dilute hydrochloric acid

* any common laboratory apparatus.

Plan an investigation to find the relationship between the mass of sodium carbonate added to
dilute hydrochloric acid and the height of foam made.

Include in your plan:

* the apparatus needed, including a labelled diagram if you wish

*  a brief description of the method, including any safety precautions

e the measurements you will make, including how to make them as accurate as possible
e the variables you will control

*  how you will process your results to draw a conclusion.

Include a results table if you wish. You are not required to add any results into the table.
(2023 Oct/Nov 0654/62 45455
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An iron key is electroplated with copper metal using the apparatus shown in Fig. 4.1.

battery

—

| key cathode

copper anode — [——

——[——— aqueous copper sulfate

Fig. 4.1

When the switch is closed, the copper dissolves from the anode, moves through the aqueous
copper sulfate and coats (plates) onto the key at the cathode.

Plan an investigation to find the relationship between the number of volts supplied by the batteries
and the mass of copper coated onto the key.

You are provided with:

* several 1.5V batteries
* the apparatus and chemicals shown in Fig. 4.1.

You may use any common laboratory apparatus in your plan.
In your plan, include:

*  any other apparatus you will need
*  a brief description of the method
* the measurements you will make and how you make them as valid as possible
e the variables you will control
*  how you will process your results to reach a conclusion.
(2025 May/Jun 0654/61 25480 [E)#5: 2025 May/Jun 0654/51 £5475)
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3. Copper is an unreactive metal. It is a pink-orange colour.

In an experiment a grey coloured iron key is attached to the negative terminal of a power supply.
A piece of copper is attached to the positive terminal of the power supply.

The iron key and the piece of copper are both dipped in aqueous copper sulfate.

A diagram of the apparatus is shown in Fig. 4.1.

— =

piece of
copper

The power supply is turned on. The voltage on the power supply must not be higher than 20V for
safety reasons.

The iron key becomes covered in copper metal. The piece of copper becomes smaller.

Plan an experiment to find out the relationship between the voltage of the power supply and the
mass of copper plated onto the iron key.

You will not be doing this experiment.
Include in your plan:

* the apparatus needed, you do not need to include what is shown in Fig. 4.1

*  a brief description of the method, explaining any safety precautions

* the measurements you will make including how to make them as accurate as possible
e the variables you will control

*  how you will process your results to reach a conclusion.

You may include a table that can be used to record results if you wish. You are not required to
include any results.

(2022 Oct/Nov 0654/51 25458 ; [a)#8i: 2022 Oct/Nov 0654/61 554551)
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When manganese(IV) oxide powder is added to aqueous hydrogen peroxide, the

hydrogen peroxide decomposes and forms oxygen gas.
hydrogen peroxide — oxygen + water

Plan an investigation to determine the relationship between the rate of this reaction and the initial
temperature of the aqueous hydrogen peroxide.

You are provided with an unlimited supply of:

* aqueous hydrogen peroxide
* manganese(IV) oxide powder.

You may use any common laboratory apparatus.
In your plan, include:

the apparatus you will need

a brief description of the method

the measurements you will make, including how you will make them as accurate as possible
the variables you will control

how you will use your results to reach a conclusion.

You may include a labelled diagram in your answer.

You may include a results table in your answer. You are not required to enter any readings in
the table.
(2026 May/Jun 0654/63 55415
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1. Aqueous hydrogen peroxide is a solution that breaks down slowly into water and oxygen gas.
hydrogen peroxide — water + oxygen
A catalyst is a substance that increases the rate of a chemical reaction.
Manganese(I'V) oxide is a catalyst for this reaction.
The reaction is too fast to count the bubbles of gas formed.

Plan an investigation to find the relationship between the mass of manganese(IV) oxide added
and the rate of this reaction.

You are provided with:

* aqueous hydrogen peroxide
* manganese(IV) oxide solid.

You may use any common laboratory apparatus.
Include in your plan:

e the apparatus needed

* a brief description of the method, with an explanation of any safety precautions

¢ the measurements you will make, including how to make them as accurate as possible
e the variables you will control

*  how you will use your results to draw a conclusion.

You may include a diagram if it helps to explain your plan.

You may include a results table. You are not required to include any results.
(2023 May/Jun 0654/61 25480 ; [E)f5: 2023 May/Jun 0654/51 £f5475)
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2. Rust is a brown solid that forms on the surface of iron.
At first, the brown solid cannot be seen with the eye.
The rusting of iron in salt water is detected using indicator X.
Indicator X:

* dissolves in water
. turns blue as soon as iron starts to rust in water
* s poisonous.

Plan an investigation to find the relationship between the mass of salt added to water and the time
it takes for rust to start forming.

You are given:

. water

e salt

*  iron pieces
. indicator X.

You may use any common laboratory apparatus.
Include in your plan:

* the apparatus you will use

* a brief description of the method explaining any safety precautions you will take

*  what you will measure and how you will make these measurements as accurate as possible
*  which variables you will control

*  how you will process your results and use them to draw a conclusion.

You may include a labelled diagram if you wish.

You may also include a table that can be used to record results. You are not required to include
any results.
(2024 Oct/Nov 0654/63 45451)

A 4 MERRAR, ZATRIEREFRE (Z5ik Soirdok)

UETNRERAR L B SZ A i AR RN, 25T 5% B W0 ) 0 26 TR AR b g
B A ) o

WUSRER R, PRI W, mug = Mg — M e
AR em®, T g3 ATREE . WAMRE, EERR_ .
SRR, SRR R IR, RCP R B R

B MG HE: K

49




V08 AE ISR, EORICEERE TR, BRI R SRR Z A R SEERSE
TRRRRE 26 TR B
Hard water contains many dissolved solids.
Plan an experiment to find out how hardness is affected by the mass of solid dissolved in water.
You are provided with six water samples, numbered 1 to 6.
The order of hardness of the water samples 1 to 6 is shown.

most hard 1
2
3
4
5

least hard 6

You must not use any chemicals or any soap.

You may use any common laboratory apparatus.

Include in your plan:

the apparatus needed

a brief description of the method, explaining any safety precautions

the measurements you will make including how to make them as accurate as possible

the variables you will control
how you will process your results to draw a conclusion.

You may include a labelled diagram if you wish.

You may include a results table if you wish. You are not required to include any results.
(2022 Feb/Mar 0654/62 #3455
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1. Solid sodium carbonate does not decompose when it is heated.
Sodium carbonate solid dissolves in water to form sodium carbonate solution.
Sodium carbonate solution does not decompose when it is heated.
Sodium carbonate solution reacts with acid to give carbon dioxide gas.

You are going to plan an experiment to find out which sodium carbonate solution, A, B or C,
contains the most dissolved solid sodium carbonate.

You are provided with three different sodium carbonate solutions, A, B and C.
You may use any common laboratory apparatus.
Include in your plan:

the apparatus needed

a brief description of the method, explaining any safety precautions

the measurements you will make including how to make them as accurate as possible
the variables you will control

how you will process your results to draw a conclusion.

You may include a labelled diagram if you wish.

You may include a results table if you wish. You are not required to include any results.
(2022 May/Jun 0654/63 2548i; [E)f5: 2022 May/Jun 0654/53 £f5475)
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A student investigates the time taken for one swing of a pendulum (period).

Plan an experiment to determine the relationship between the time for one swing of a pendulum
(period) and the length of the string, L

You are provided with the assembled apparatus shown in Fig. 6.1.

|| _-clamp
string\ K

stand

( |
Fig. 6.1

pendulum
bob

You may use any common laboratory apparatus in your plan.
In your plan, include:

any additional apparatus
what you will measure including how you make sure your results are accurate
the variables you will control
a results table to record your measurements (you are not required to enter any readings into
the table)
*  how you will process your results to form a conclusion.
(2025 Oct/Nov 0654/61 #5688i; [ 2025 Oct/Nov 0654/51 4568, 2025 Oct/Nov 0654/52 4565 2025 Oct/Nov 0654/53 45655
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1. A student investigates the oscillations (swings) of a pendulum.

A pendulum consists of a bob supported by thin thread or string.
The period T of a pendulum is the time taken for one oscillation of the pendulum.

Plan an experiment to investigate the relationship between the length 1 of a pendulum and its
period T.

The pendulum is assembled as shown in Fig. 6.1.

[I]] Eg/—clamp

thread

stand—|

O — b

[ A}
Fig. 6.1

You may use any other common laboratory apparatus.

In your plan include:

* any other apparatus needed
* a brief description of the method after the apparatus in Fig. 6.1 is assembled. Include what

you will measure and how you will make sure your measurements are accurate
* the variables you will control

* aresults table to record your measurements (you are not required to enter any readings in
the table)

*  how you will process your results to draw a conclusion.
(2024 Oct/Nov 0654/62 #5655
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Plan an investigation to find out if the material from which a spring is made affects the extension of
the spring when it is stretched by a load.

You are provided with:

e springs made from aluminium, steel, iron and nickel
* asetof 100g masses, together with a hanger
*  boss, stand and clamp.

You may use any other common laboratory apparatus.
In your plan include:

e any other apparatus needed

* a brief description of the method, including what you will measure and how you will make
sure your measurements are accurate

* the variables you will control

* aresults table to record your measurements (you are not required to enter any readings in
the table)

*  how you will process your results to draw a conclusion.

You may include a labelled diagram if you wish.
(2023 May/Jun 0654/63 45655 ; [A8: 2023 May/Jun 0654/53 %5655
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1.

Plan an experiment to investigate whether the material a wire is made from affects the mass
required to break the wire.

One end of the wire is securely held by a clamp and masses can be attached to the other end as
shown in Fig. 6.1. Masses are added until the wire breaks.

=E|]:|§\clamp

| —wire
stand——__|
P
= ————masses
( )
Fig. 6.1

You are provided with:

*  wires of different lengths and diameters made from different metals
* aset of masses, together with a hanger
* aboss, stand and clamp.

You may use any other common laboratory apparatus.
In your plan include:

e a brief description of the method, including what you will measure and how you will make
sure your measurements are accurate

e any safety precautions you will take

e the variables you will control

* aresults table to record your measurements (you are not required to enter any readings in
the table)

*  how you will process your results to draw a conclusion.

(2023 Oct/Nov 0654/61 4568 ; [l 2023 Oct/Nov 0654/51 4565 2023 Oct/Nov 0654/52 45655
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Pure water boils at a temperature of 100 °C.
When salt is dissolved in the water, the boiling temperature increases.

Plan an experiment to find the relationship between the mass of salt added to water and the
increase in boiling temperature.

You are provided with:

B pure water
e salt.

You may use any common laboratory apparatus.
Include in your plan:

the apparatus you will use

a brief description of the method and explain any safety precautions you will take
what you will measure and how you will make these as accurate as possible
which variables you will control

how you will process your results and use them to draw a conclusion.

You may include a labelled diagram if you wish.

You may also include a table that can be used to record results. You are not required to include
any results.
(2024 May/Jun 0654/62 554551 ; [a]&i: 2024 May/Jun 0654/52 554551)
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Water is heated from room temperature to its boiling point in a metal cooking pot.

Plan an experiment to investigate if the time taken for water to reach its boiling point depends on
the metal from which the cooking pot is made.

You are provided with:

* asupply of cold water

* a set of three cooking pots of the same size, one made of aluminium, one made of copper
and one made of steel

. a Bunsen burner, a tripod and gauze

* ameasuring cylinder.

You may use any other common laboratory apparatus.
In your plan include:

* any other apparatus needed

* a brief description of the method, including what you will measure and how you will make
sure your measurements are accurate

e the variables you will control

* aresults table to record the measurements (you do not need to make any measurements or
record any results in the table)

*  how you will process your results to draw a conclusion.

You may include a labelled diagram if you wish.
(2023 Feb/Mar 0654/62 #5615 ; [f]i: 2023 Feb/Mar 0654/52 %5655
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1. The rate of cooling of hot water in a beaker depends upon the number of layers of insulating
newspaper wrapped around the beaker.

Plan an investigation to find the relationship between the rate of cooling of hot water and the
number of layers of newspaper wrapped around the beaker.

You are provided with:

* astop-watch

* abeaker

e asupply of hot water

*  several pages from a newspaper.

In your plan, include:

* any other apparatus you will need

e  a brief description of the method

* the measurements you will make and how you make them as valid as possible
e the variables you will control

*  how you will process your results to reach a conclusion.

You may include a table that can be used to record results. You are not required to include any
results.
(2025 May/Jun 0654/62 45615 ; [A5: 2025 May/Jun 0654/52 %5655

2, A student investigates the cooling of hot water in a beaker.

Plan an experiment to investigate the relationship between the thickness of the cardboard
insulation wrapped around a beaker and the rate of cooling of hot water in the beaker.

You are provided with:

e asupply of hot water

* abeaker

* ameasuring cylinder

e thin sheets of cardboard.

You may use any other common laboratory apparatus.

In your plan include:

* any other apparatus needed

* a brief description of the method, including what you will measure and how you will make
sure your measurements are accurate

e the variables you will control

* aresults table to record your measurements (you are not required to enter any readings in
the table)

*  how you will process your results to draw a conclusion.

You may include a labelled diagram if you wish.
(2024 May/Jun 0654/61 556/ ; [[]&i: 2024 May/Jun 0654/51 25655)

58



3. Plan an experiment to investigate how the area of the water surface in a beaker affects the rate of
cooling of hot water in the beaker.

Fig. 6.1 shows the area of the water surface.

< — area of the water surface

100ml |—40 ——— water

Fig. 6.1
You are provided with:
* asupply of hot water

* aset of different sized beakers made from the same material, but with different areas of water
surface. The beakers are lagged with insulation on their sides and bases.

You may use any other common laboratory apparatus.

Include in your plan:

* any other apparatus needed

* a brief description of the method, including what you will measure and how you will make
sure your measurements are accurate

e the variables you will control

* aresults table to record your measurements (you are not required to enter any readings in
the table)

*  how you will process your results to draw a conclusion.

You may include a labelled diagram if you wish.
(2022 May/Jun 0654/62 556/ ; [Ffi: 2022 May/Jun 0654/52 456550)

| 2.6 5. Mk, HESHE

AR PUTREAMG, WERRSEE (FHik i)

CEE ORI P AR R TR, T =S, AAIREE (A).
HLHE A PR TR S R R 22, B RYE (V)

otk E R N LA RTIMRA RS A R (R
A
AN SRR R T T

HLR T ANAE HLT YU IR I, BRI Y n . S RHIE R, AR

B HACE: WASE: BIER

59



AUE U R S AR DN B R BB RN, SEmE AR R, AR BRI AR R .
&1

A student investigates how the current in a series circuit changes with the number of lamps

connected in the circuit.

Plan an investigation to determine the relationship between the current in a series circuit and the
number of lamps connected in the circuit.

You are provided with:

* anumber of identical lamps
*  connecting wires.

You may use any common laboratory apparatus in your plan.
In your plan, include:

e the apparatus you will use

e a brief description of the method

e the variables you will control and how you will ensure your results are valid

* aresults table for your measurements (you are not required to enter any readings into
the table)

*  how you will process your results to form a conclusion.

(2026 Feb/Mar 0654/62 45650 ; [F]#i: 2026 Feb/Mar 0654/52 %565 )
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1.

A student investigates the voltage output from a solar cell.

Plan an investigation to determine the relationship between the distance of a lamp from a solar
cell and the voltage produced by the solar cell.

You are provided with:

. a small solar cell
* adesklamp.

You may use any common laboratory apparatus in your plan.
In your plan, include:

* any other apparatus you will use

*  a brief description of the method

e the measurements you will take and how you will ensure they are valid
* the variables you will control

*  how you will process your results to reach a conclusion.

You may include a results table in your answer. You are not required to enter any readings in
the table.

You may include a labelled diagram in your answer.
(2026 May/Jun 0654/61 256/8i; [Ef5: 2026 May/Jun 0654/51 £f56/5)
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