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Organisms are made up of cells, tissues and organs.

|

(@) The boxes on the left show levels of organisation.

The boxes on the right show parts of an organism.

Draw one straight line from each level of organisation to the correct part of the organism.

| © UCLES 2025

level of organisation

0654/42/0/N/25

part of organism

lymphocyte
organ
ribosome
tissue
lung
cell
intercostal
muscle

[3]
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(b) Fig. 1.1 is a photograph of blood seen under a light microscope.

N

red blood
cell

white
blood cell

Fig. 1.1
(i) State the function of the white blood cell labelled in Fig. 1.1.

..................................................................................................................................... [1]
(ii) State the name of the pigment in red blood cells that binds to oxygen.
..................................................................................................................................... [1]
(c) Plant leaf cells contain chloroplasts.
Red blood cells do not contain chloroplasts.
(i) State the name of the pigment in chloroplasts.
..................................................................................................................................... [1]

(ii) State two other differences between the structure of a red blood cell and the structure of
a plant leaf cell.

I © UCLES 2025 Eﬁ 0654/42/0/N/25 [Turn over I
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(d) Eggs and sperm are specialised cells.

Describe how the sperm cell is specialised to:

SWIM 10 the €00 ..eevviiiiiiiiiiiiiiiii e

| © UCLES 2025 @ 0654/42/0/N/25

[Total: 10]
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Question 2 starts on page 6.
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A student investigates transpiration.

Fig. 2.1 is a diagram of the apparatus they use.

plant shoot

capillary ruler
tube [o 10 20 30 40 50 60 70 80 90 100
water ‘ | air bubble

Fig. 2.1

The student measures the distance the air bubble moves along the capillary tube in 20 minutes.

The student changes the environmental conditions and repeats the experiment.
Table 2.1 shows their results.

Table 2.1

distance the air bubble moves
in 20 minutes/mm

high wind speed at 15°C 25
no wind at 15°C 10

environmental condition

(@) (i) The air bubble moves along the capillary tube as water is lost by transpiration.

Explain the effect that high wind speed conditions have on the rate of transpiration.

| © UCLES 2025 % 0654/42/0/N/25
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(ii) The student repeats the experiment.

(b) (i)

(ii)

The environmental conditions are no wind and a temperature of 25°C.

Suggest the effect on the distance moved by the air bubble compared to no wind and a
temperature of 15°C.

Explain your answer.
effect ON dIStANCE ..ooooiiiii

L= 0] F= T =1 1) o S

Plants transport water in xylem vessels.

State one other substance transported in xylem.

Translocation is a type of transport in plants.

Complete the sentence about translocation.

Translocation is the movement of ... and
......................................................... from sources to sinks through

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

(c) Blood is transported around the body of humans and fish by the blood vessels.

(i) Fish have a single circulatory system.

| © UCLES 2025

Describe the single circulatory system of a fish.
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(ii) Humans have a double circulatory system.

State one advantage of a double circulatory system compared to a single circulatory
system.

[Total: 10]
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3 (a) Amylase is an enzyme in the digestive system in humans.

(i) State two places in the digestive system where amylase is secreted.

(SOOI
SRRSO
[2]

(ii) Complete the sentence about amylase.
Amylase breaks down starch to SImMple .........cooiiiiriiieici [1]

(b) A student mixes amylase and starch solution at different temperatures.
The student records the time it takes the amylase to break down the starch.

(i) The student finds that the amylase breaks down the starch quicker as the temperature
increases from 15°C to 35°C.

Explain why.

(ii) The student finds that the amylase does not break down any of the starch at 55°C.
Explain why.

| © UCLES 2025 % 0654/42/0/N/25 [Turn over I
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(c) Bile is also found in the digestive system.

Outline the role of bile in the digestive system.

[Total: 10]
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4 (a) Table 4.1 shows some information about two endocrine glands.

Complete Table 4.1.

Table 4.1

endocrine gland

hormone released from gland

adrenal

pancreas

= -=S?" T

g

Fig. 4.1

(i) On Fig. 4.1 draw a label line and the letter S to identify a sweat gland.

(ii) On a hot sunny day the body temperature increases.

Describe how the body responds to reduce body temperature.

[2]

[1]

| © UCLES 2025 %
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(c) (i) Fig. 4.2 shows an incomplete reflex arc.

Complete the reflex arc shown in Fig. 4.2.

receptor

v

Sensory neurone

................................. neurone

motor neurone

Fig. 4.2
[2]
(i) State the names of the two parts of the central nervous system.
.................................................................. AN Lo
[1]
(iii) The speed of the nerve impulse in the sensory neurone of the arm is 74.0m/s.
The speed of the nerve impulse in the motor neurone is 1.51 times slower.
Calculate the speed of the nerve impulse in the motor neurone.
Give your answer to 3 significant figures.
SPEEA = e m/s [1]
[Total: 10]
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Propane and propene are both hydrocarbons.

Fig. 5.1 shows the displayed formulas.

(@) (i)

(i)

(iii)

| © UCLES 2025

H H H H H
B0 S S D S0 S
U L
propane propene

Fig. 5.1
The molecular formula for propane is C;Hj.
Butane has four carbon atoms.

Write the molecular formula for butane.

.................................................................. [1]
Propene is an unsaturated hydrocarbon.
Explain the terms unsaturated and hydrocarbon.
UNSALUrAted ..o
[0}V [ foToz= T4 o o] o PR PP PPPRR
[2]
Complete the displayed formula for but-2-ene.
[2]

% 0654/42/0/N/25 [Turn over I
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(b) Aqueous bromine is used to tell the difference between propane and propene.
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Table 5.1 shows the effect of propane and of propene on aqueous bromine.

Table 5.1
effect on aqueous bromine
propane no effect — remains orange
propene ...........................................................................
Complete Table 5.1.

(c) Cracking is used to make propene.
Describe how propene is made by cracking.

Include the conditions used.

(d) Poly(propene) is the polymer made by the addition polymerisation of propene.

Complete the equation to show the formation of poly(propene).

| © UCLES 2025 % 0654/42/0/N/25

[1]

[2]

[Total: 11]
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Fig. 6.1 shows part of the Periodic Table.

He

Na Al P|S |CL|Ar

Fig. 6.1
(@) (i) State the symbol of an element with 8 electrons in its outer shell.

Choose your answer from Fig. 6.1.

.................................................................. [1]
(ii) State the symbol of an element that forms a positive ion.

Choose your answer from Fig. 6.1.

.................................................................. [1]
(iii) State the symbol of the element with the electronic configuration 2,8,3.

Choose your answer from Fig. 6.1.

.................................................................. [1]

(b) Sodium reacts with chlorine to make the ionic compound sodium chloride, NaCL
Draw a dot-and-cross diagram to show the ions in sodium chloride.
You only need to show the outer-shell electrons.

Include the charges on the ions.

[2]
| © UCLES 2025 @ 0654/42/0/N/25 [Turn over I
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(c) Fig. 6.2 shows a carbon atom.

Fig. 6.2

(i) Carbon is in Period 2 of the Periodic Table.

Use Fig. 6.2 to explain why carbon is in Period 2.

(ii) Carbon exists as isotopes, carbon-12 and carbon-13.

Explain why both isotopes have the same chemical properties.

| © UCLES 2025 % 0654/42/0/N/25
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(iii) Graphite is one form of the element carbon.

(iv)

| © UCLES 2025

Fig. 6.3 shows the structure of graphite.

E f — carbon atom

%

Fig. 6.3
Graphite is used to make electrodes because it conducts electricity.

Explain why graphite conducts electricity.

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

Graphite electrodes are used in the electrolysis of aqueous copper(ll) sulfate.

State the name of the product made at each electrode.

= 0o [ PR PPR PP PPRR

(072 11 0T [P EEE TP PPPPPPRRI
[2]

[Total: 11]
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(a)

(b)

(c)

Aqueous iron(I1I) sulfate contains iron(I1l) ions, Fe3*, and sulfate ions, SO, 2=,

Deduce the formula of iron(IlI) sulfate.

formula ..o,

[1]
Aqueous sodium hydroxide is used to test for iron(IIl) ions, Fe3*.
The iron(I1I) ions react with the hydroxide ions, OH-, from the aqueous sodium hydroxide.
A precipitate of iron(III) hydroxide, Fe(OH), is made.

(i) State the colour of the precipitate.

(ii) Construct the balanced ionic equation for the reaction.

Include state symbols.

Iron is obtained from iron(Ill) oxide in a blast furnace.
The equation for the reaction is shown.
Fe, 0, +3CO — 2Fe + 3CO,
(i) State if iron(I1I) oxide is oxidised or reduced in this reaction.
Explain your answer.
iron(IIl) oXide iS ......eevveeeeiiiiiiiiiieeee e

L= (0] F= T =1 1o o 1S

| © UCLES 2025 % 0654/42/0/N/25 I
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(ii) The iron(IlI) oxide reacts with the carbon monoxide in a blast furnace to make iron.

Calculate the minimum mass of iron(I1I) oxide required to make 28000 g of iron.

[A: C,12; O, 16; Fe, 56]

minimum mass of iron(Ill) oxide = ...........cc.ccooeevieen. g [3]

[Total: 9]
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A student investigates the reaction between calcium carbonate and dilute hydrochloric acid.

Carbon dioxide is made in the reaction.

(a) Describe the test for carbon dioxide gas and include the observation for a positive result.

Fig. 8.1 shows the student’s results.

total
volume of
carbon
dioxide gas
/cm?3

60

50

20

10

(i) State the time when the reaction stops.

[2]
(b) The student measures, every minute, the total volume of carbon dioxide made.
'/ i
/
7/

y 4
1 3 4 5 6 7 8 9 10

time /min

Fig. 8.1
time = s minutes [1]

(ii) Calculate the average rate of the reaction during the first two minutes of the experiment.

| © UCLES 2025

0654/42/0/N/25

cm3/minute [2]
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(iii) 50cm3 of carbon dioxide gas is made in the experiment.

Calculate the amount of carbon dioxide gas made in moles, at room temperature and
pressure.

The volume of one mole of any gas is 24 dm?3 at room temperature and pressure (r.t.p.).

moles of carbon dioxide gas = ... [2]

(c) The reaction between calcium carbonate and dilute hydrochloric acid is faster if the
concentration of the acid used is greater.

Explain why, using collision theory.

[Total: 9]
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9 (a) (i) Describe how electrical power is generated from geothermal resources.

(ii) Geothermal resources do not rely on radiation from the Sun.

State two other energy resources for generating electrical power which do not rely on
radiation from the Sun.

T ettt e ettt ettt e e e e oo ae———eeeeeeeeeea————eeeeeeeeeaaa————teeeeeaaaaan——eaeeeaeaeaaaanaaeaaaaeeeeaannrreees
2SR
[2]
(b) The radiation incident on a 1.0m? panel of solar cells is 1400 W.
The efficiency of the solar cells is 32%.
(i) Calculate the useful power output of the panel of solar cells.
POWEL = eiiiiiieee e e e e eeeeeteer e e e e e e ee e e e W [2]
(ii) Calculate the area of the panel of solar cells required to supply a 2.5kW oven.
ATEA = oo, m? [2]
(iii) A panel of solar cells has a mass of 8.4kg.
The panel is lifted 6.0 m from the ground to the roof of a house.
Calculate the gain in gravitational potential energy of the panel.
gain iN ENEIgY = ..iiiiiiieeiices e J [2]

| © UCLES 2025 % 0654/42/0/N/25 I

[Total: 11]
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10 (a) Microwaves are transverse electromagnetic waves.

(i) State a use of microwaves.

(b) Fig. 10.1 shows a ray of visible light travelling in air incident on the boundary between air and
glass at an angle of 48°.

The refractive index of the glass is 1.25.

glass I
air
48°
I
Fig. 10.1

(i) Calculate the angle of refraction of the light ray.

ANGIE = e ° [3]

(ii) Draw the refracted ray on Fig. 10.1. [2]

| © UCLES 2025 % 0654/42/0/N/25 [Turn over I
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(c) Fig. 10.2 shows a ray of visible light travelling in glass.

The light is incident on the boundary between glass and air at an angle greater than the

critical angle.
|
air |
glass
|
Fig. 10.2
Continue the path of the light ray. 2]

[Total: 10]
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Question 11 starts on page 26.

% 0654/42/0/N/25

[Turn over I



* 0000800000026 * DFD

Fig. 11.1 shows a cell connected to two resistors in parallel.

The potential difference (p.d.) across the terminals of the cell is 3.0V.

20Q

— R ——

Fig. 11.1

(@) (i) The currentin the cell is 0.25A.

Calculate the charge which flows through the cell in 5.0 minutes.

(ii) State the p.d. across the 20 Q resistor.

(iii) The current in the 20Q resistor is 0.15A.

Calculate the current in resistor R.

CUITENT = e A [1]

(iv) Calculate the total resistance of the circuit.

reSiStanCe = ... Q [2]

| © UCLES 2025 ﬁ 0654/42/0/N/25 I
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(b) The branch of the circuit containing resistor R is removed from the circuit.

(i) State and explain the change, if any, to the current in the cell.

[Total: 10]
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12 (a) Anatom of gold is represented as '9/Au.

28

(i) Determine the number of protons in the nucleus

(iii) A different atom of gold is represented as "9§Au.

of this atom.

[1]

[1]

Circl®the word which describes these two gold atoms.

ions isotopes electrons charged

[1]

(b) '98Au is radioactive. It undergoes beta decay with a half-life of 2.7 days.

(i) Complete the equation for this nuclear decay.

(iii) Initially a sample of '93Au has a mass of 280g.

Calculate the mass remaining after 8.1 days.

mass =

| © UCLES 2025 Egg 0654/42/0/N/25

[Total: 9]
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