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1 (a) Figure 1.1 shows part of the human digestive system.

2

pancreas

Figure 1.1

(i) State the letter on Figure 1.1 that identifies:

LU LT VL= PO
where water is absorbed from undigested food .............oevviiiiiiiiiiiiiiiiiiieeee

where hydrochloric acid is used to kill harmful microorganisms. .............ccccccoenis

(ii) The pancreas produces amylase.

Name the large molecule amylase digests and the product of this digestion.
[@rge MOIECUIE ..ot e e e e e e e e e e

10T VT SRR
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(b) Figure 1.2 is a graph showing the effect of temperature on amylase activity.
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Figure 1.2

(i) Identify the optimum temperature for amylase shown in Figure 1.2.

(ii) Explain the effect of increasing the temperature from 10°C to 30 °C on the amylase
activity shown in Figure 1.2.

[Total: 9]
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2 (a) Figure 2.1 shows apparatus used to measure water loss from a plant.

flask of water

plant

layer of oil to prevent
water loss from flask

balance

Lg

Figure 2.1

The plant is left in a warm room for 20 minutes and the change in mass is calculated.
The procedure is repeated in the same room with an electric fan turned on next to the plant
to increase the wind speed.

Table 2.1 shows the results.

Table 2.1
i mass at start | "ao> a_t end of change in mass | rate of water loss
conditions 20 minutes .
/g Ig /g /g per minute
no electric fan 121.34 119.56 1.78 0.09
electric fan
119.56 115.23

turned on

(i) Use Table 2.1 to calculate the rate of water loss with the electric fan turned on.

© Cambridge University Press & Assessment 2026
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rate of water loss =
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g per minute [2]
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(ii) Increasing wind speed affects the rate of water loss from a plant.

State one other environmental condition that has the same effect as increasing

wind speed.
..................................................................................................................................... 1]
(b) Complete these sentences about water movement through a plant.
Water moves from the soil into root ............cccooiiiiiii, cells.
The water then moves through root cortex cells to .......oooevviiciiiiiii e, vessels.
These vessels transport the water to the leaves.
In the leaves, water moves from the vessels iNtO .......cooeenvieeeeii e cells.
[3]
(c) Water is used in the process of photosynthesis.
(i) State the balanced symbol equation for photosynthesis.
..................................................................................................................................... [2]
(ii) Name the specialised leaf cells adapted for photosynthesis.
..................................................................................................................................... [1]
[Total: 9]
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(@) A person is given a vaccination for a disease.
A few weeks later the person is infected by the pathogen that causes this disease.

Figure 3.1 shows how the concentration of antibodies in the person’s blood changes in
response to the vaccination and in response to infection by the pathogen.

vaccination infection by the pathogen

\ :

concentration of
antibodies in blood

0 time

Figure 3.1

Compare these changes in response shown in Figure 3.1.
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(b) Bacterial infections are treated with a type of drug.

Explain why it is important to only use this type of drug when essential.

(c) A balanced diet helps reduce the risk of coronary heart disease.

(i) State one other way of reducing the risk of coronary heart disease.

[Total: 9]
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(@) Figure 4.1 shows apparatus used for the electrolysis of molten magnesium chloride.

d.c. power supply
+ —

—0  Oo——

graphite electrodes

molten
magnesium chloride

Figure 4.1

(i) Suggest two properties of graphite that make it suitable for use as an electrode.

ettt et ettt e oottt e eteee ettt eeaeeeeaEeeeanbeeeaneeeeanteeeaneeeeanteeeaneeeeanneeeaneeeeaneeeeaneeeannns
2 ettt eteeee—eee e —eeeateee ettt eateee e teeeaaaeeeanteeeanaeeeanteeaanteeeaneeeeanneeenneeas
[2]

(ii) For electrolysis to take place, the magnesium chloride must be molten.

Predict the product at the negative electrode.

..................................................................................................................................... [1]
(iii) Explain why magnesium chloride does not conduct electricity when it is a solid.

..................................................................................................................................... [1]
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(b) When solid magnesium chloride melts, the particles have a more random arrangement.

Explain why energy is needed to melt solid magnesium chloride.

(c) Magnesium chloride, MgCl,, contains magnesium ions and chloride ions.

Complete the dot-and-cross diagram in Figure 4.2 to show the outer-shell electrons for the

ions in magnesium chloride.

Include the charge on each ion.

ambridge University Press & Assessment 2026

Figure 4.2
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A beaker contains dilute hydrochloric acid, HCI, and a few drops of methyl orange indicator.

Excess solid calcium oxide, CaO, is added to the beaker. A reaction occurs.

(a) Describe the colour change observed.

(b) The products of the reaction are calcium chloride, CaCl,, and water.

Write the balanced symbol equation for this reaction.

(c) The experiment is repeated using a higher concentration of acid.

Explain why the rate of reaction increases.

© Cambridge University Press & Assessment 2026 0653/41/M/J/26
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(d) The reaction is exothermic.
Complete the reaction pathway diagram in Figure 5.1 for this reaction.

Include:

* labels for reactants and products
* an arrow that represents the overall energy change, labelled Y
* anarrow that represents the activation energy, labelled E,.

energy
o
progress of reaction
Figure 5.1
[3]
[Total: 8]
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Alkenes are members of a homologous series.

(a) State two general characteristics of a homologous series.
L USROS
PSPPSR
[2]
(b) Ethene is an alkene.
Name the type of chemical reaction that takes place when ethene reacts with
aqueous bromine.
............................................................................................................................................. [1]
(c) Ethene reacts with hydrogen.
(i) Name the catalyst used in this reaction.
..................................................................................................................................... [1]
(ii) Name the product formed in this reaction.
..................................................................................................................................... [1]
(d) Diesel oil is obtained from petroleum.
Diesel oil contains a mixture of alkanes, alkenes and sulfur compounds.
Combustion of diesel oil produces air pollutants.
Name two of these air pollutants and state one adverse effect for each.
(01011 1V 7= o | APPSO PO UUPPPPPRPPPN
S =T o SR URRPRN
L0 | 103 7= o | PR
=Y 11T o PP PP PP PPPTPPTIN
[4]
[Total: 9]
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7 (a) Figure 7.1 shows the speed—time graph for part of the journey of a train along a straight
level track.
50
40
\
30 \
speed \
m/s 20 \
\
10
0
0 5 10 15 20 25 30
time /min
Figure 7.1
(i) Describe the motion of the train between O min and 20 min.
..................................................................................................................................... [1]
(ii) Attime t =20min, the train decelerates uniformly at 0.10m/s? for 5min.
Use the equation for acceleration to show that the change in speed of the train
is 30m/s.
[2]
(iii) Determine the distance the train travels when it is decelerating.
diStance = ... m [3]
© Cambridge University Press & Assessment 2026 0653/41/M/J/26
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(b) (i) Arocketis launched vertically upwards from a launch tower.

Figure 7.2 shows the forces acting on the rocket.

T thrust of engine=510000N

rocket
launch
tower

). 0.9, 0.4

weight=440000N

Figure 7.2

The acceleration of the rocket is 1.25m/s2.

Calculate the total mass of the rocket.

MASS = ouiiiiiieeeeeeeriie e e e e e e e e e e eeenns kg [3]
(ii) The rocket goes into orbit around the Moon.

State the equation for calculating orbital speed.

..................................................................................................................................... [1]
[Total: 10]
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(@) Ateacher has a fixed mass of gas in a sealed container.

The teacher measures the initial pressure of the gas.

The teacher increases the temperature of the gas at constant volume.

State what happens to the pressure of the gas.

Explain your answer in terms of particles.

PIESSUIE ... .utieeiutieeeeteeeauteeeaseeeeaseeeeaseeeaaseeeeabeeeaaseeeemse e e ams e e e amseaeenseeeanseeeasseeesseeaseeeeneeeaneeeanneeeanns

L2 0] = 1 F= 1o o

(b) (i) Figure 8.1 represents a sound wave travelling in a gas.

Figure 8.1
On Figure 8.1, label one compression with C and one rarefaction with R. [1]
(ii) Complete the sentences about sound waves.
In a sound wave, the direction of vibration is parallel to the direction of propagation.

Sound waves are an example of a ............cco wave. [1]
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(c) Table 8.1 shows the speeds of sound waves in different materials. The sound waves all have

a frequency of 9000 Hz.
Table 8.1
. speed of sound waves
material state of matter

m/s
w liquid 1209
X liquid 1496
Y
4 liquid 1450

Material Y is not a liquid. The wavelength of the sound waves in material Y is 0.11m.
State and explain which state of matter material Y is most likely to be.

Use a calculation in your answer.

state of Matter .....ooooeeee e

(23] = g =1 1o o ISR
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(@) Complete the definition of electromotive force (e.m.f.).

Electromotive force (e.m.f.) is the electrical work done by a source in moving a

UNIE oo around a circuit.

(b) A student assembles the electrical circuit shown in Figure 9.1.

2.0Q

—

1)
3.0Q

— =

—__

4.0Q

Figure 9.1

The current in the 4.0 Q resistor is 1.2A.

(i) Show that the potential difference (p.d.) across the 4.0 Q resistor is 4.8 V.

(i) State the p.d. across the 3.0Q resistor.

p.d. across 3.0 Q resistor =

(iii) Determine the e.m.f. of the source.

© Cambridge University Press & Assessment 2026 0653/41/M/J/26
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(c) In another circuit, resistors R, and Rg are connected in parallel, as shown in Figure 9.2.

Figure 9.2
The resistance of resistor R, is 20Q.
The combined resistance of resistors R, and Ry is 15Q.

Determine the resistance of resistor RB.

reSIStanCe = ..o Q [2]

[Total: 9]
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