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1 (a) Fig. 1.1 shows part of the human alimentary canal and associated organs.

large intestine

Fig. 1.1

(i) Use the letters on Fig. 1.1 to identify the:
gall bladder L
part where absorption takes place ....................

part that secretes amylase.

[3]
(ii) The large intestine has three different parts.
One part is called the anus.

Name the other two parts of the large intestine.
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(b) The graph in Fig. 1.2 shows the effect of pH on four different enzymes, P, Q, R and S.
A

enzyme
activity

Fig. 1.2

(i) Identify the enzyme in Fig. 1.2 with optimum activity in the stomach.

..................................................................................................................................... [1]
(ii) Explain the effect of pH7 on the activity of enzyme S.

..................................................................................................................................... [3]

(c) Lipase is an enzyme in the digestive system.
Complete the sentence about the function of lipase.
Lipase breaks down ...........ccccovvviiiiiniiininnnn, and ... into two types of
smaller molecules called .............cccccceveiiiiiiiiinnen. aNd ... .
[2]

[Total: 11]
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(@) Fig. 2.1 shows a food web.
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earthworm ground beetle

\ / millifede
A=

birds mole

Fig. 2.1

(i) Circle the word that describes the tree in Fig. 2.1.

carnivore decomposer herbivore

(ii) Circle the word that describes the fungi in Fig. 2.1.

carnivore decomposer herbivore

tree uses energy
from sunlight

organic material from
dead leaves of the tree

(iii) Identify the animal in Fig. 2.1 that gets its energy from the spider.

0653/43/0/N/25
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(b) Transpiration takes place in plants.

(i) Describe transpiration in plants.

(c) Fig. 2.2 shows plant cells before and after being immersed in a concentrated sugar solution.

before after

Fig. 2.2
Explain the effect of the concentrated sugar solution on the cells shown in Fig. 2.2.

[Total: 9]
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3 (a) Fig. 3.1 shows the structure of a virus and a bacterial cell.

virus bacterial cell

Fig. 3.1

Complete the labels on Fig. 3.1. Choose words from the list.
cell membrane cell wall cytoplasm

nucleus plasmid protein coat

[2]
(b) Some viruses and bacteria are pathogens.
Platelets in blood help to defend against pathogens by clotting the blood.

State two other body defences against pathogens.

(c) Antibiotics are drugs used to treat bacterial infections.

Describe what is meant by the term drug.

© UCLES 2025 0653/43/0/N/25
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(d) Vaccines are drugs used to help protect the body from bacterial infections.

Describe how vaccinations protect the body from bacterial infection.

[Total: 7]
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4  Astudent investigates the rate of reaction between large pieces of magnesium carbonate, MgCO,,
and dilute hydrochloric acid, HCI, using the apparatus shown in Fig. 4.1.

The student records the time taken to produce 10cm? of gas.

«Q
O]
@]

dilute
hydrochloric acid

HEEEEEEE \|||

dilute
hydrochloric
acid

large pieces of
magnesium carbonate

Fig. 4.1

(@) Three products are formed in the reaction: magnesium chloride MgClL,, a gas and one other
product.

Give the balanced symbol equation for this reaction.

(b) The student repeats the experiment using:

e small pieces of magnesium carbonate
*  magnesium carbonate powder.

All other conditions are kept constant.

Table 4.1 shows the time taken to produce 10cm? of gas and the rate of reaction.

Table 4.1
. time taken to produce .
magnesium 3 rate of reaction
10cm?® of gas . 3
carbonate . in cm® per s
ins
large pieces 15.2 0.66
small pieces 8.3 1.2
powder 5.1

(i) Calculate the rate of reaction in cm3 per s for magnesium carbonate powder.

Write your answer in Table 4.1. [1]

© UCLES 2025 0653/43/0/N/25
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(ii) State and explain how the size of the magnesium carbonate pieces affects the rate of
this reaction.

(c) Fig. 4.2 shows an atom of magnesium and an atom of chlorine.

magnesium atom chlorine atom

Fig. 4.2

Complete the dot-and-cross diagram in Fig. 4.3 to show the ionic bonding in
magnesium chloride, MgCl,,.

Show only the outer-shell electrons and include the charges on the ions.

Fig. 4.3
[3]

[Total: 9]
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5 Group VIl elements are known as the halogens.
(@) (i) Halogens can be represented by the formula X,

State the term used to describe molecules with the formula X,,.

(ii) Complete Table 5.1:

» state the appearance of bromine at room temperature and pressure (r.t.p.)
* predict the appearance of astatine at r.t.p.

Table 5.1

halogen appearance at r.t.p.

chlorine pale yellow-green gas

bromine

iodine grey-black solid

astatine

[2]
(b) Aqueous potassium iodide is colourless.
Aqueous chlorine is added to aqueous potassium iodide in a test-tube.
State the colour change observed.
Explain why this colour change occurs.
(o0] (o] B e o =1 o T [ SRR

23 0] = =1 1o o [P PPPPPPR

[Total: 8]
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6 Pentene is an alkene that contains one double carbon—carbon bond.

(a) Fig. 6.1 shows the structure of one form of pentene.

H H

]
H—C—C——=C C C H
H H H H

H

Fig. 6.1

(i) Use Fig. 6.1 to deduce the molecular formula of pentene.

..................................................................................................................................... [1]
(ii) The double carbon—carbon bond in pentene can be in different positions.

Complete Fig. 6.2 to show the structure of one other form of pentene.

C—=~C C C C
Fig. 6.2
[1]

(iii) Pentene is a member of a homologous series.

State what is meant by a homologous series.

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

© UCLES 2025 0653/43/0/N/25
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(iv) Draw lines to show which descriptions are true for pentene.

One has been drawn for you.

description

is the main constituent of natural gas

reacts with hydrogen in the presence
of a nickel catalyst

reacts with steam in the presence of

pentene an acid catalyst

is a saturated hydrocarbon

decolourises aqueous bromine

[2]

(b) Pentene combusts in a limited supply of oxygen to form two air pollutants: carbon monoxide
and carbon particulates.

(i) Complete the balanced symbol equation by adding the missing state symbols.

C.H,o(g) + 40,(g) — 3CO(.......... ) + 2C(coreen... ) + 5H,0()

[1]
(ii) Name this type of combustion reaction.
..................................................................................................................................... [1]
(iii) State one adverse effect of carbon particulates on human health.
..................................................................................................................................... [1]
[Total: 9]
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7  Astudent assembles the circuit in Fig. 7.1.

12V

The reading on the ammeter is 0.80A.
The potential difference (p.d.) across the 12.0 Q resistor is 9.6 V.

(@) Determine the p.d. across the lamp.

(b) Determine the current in the 6.0Q resistor.

CUMTENT = e A [2]

© UCLES 2025 0653/43/0/N/25
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(c) Calculate the charge flowing through the lamp in 2.0 minutes.

State the unit of charge.

[Total: 8]
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8 Fig. 8.1 shows a motor and an object at rest on the ground.

table motor

string

object

Fig. 8.1
The object has a mass of 2.9kg.
Ignore any friction or air resistance.

(@) Calculate the weight of the object.

weight = ..., N [2]
(b) The motor lifts the object with force L.
The object accelerates upwards from rest with a constant acceleration of 2.5m/s?.

Calculate L.

© UCLES 2025 0653/43/0/N/25
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(c) The motor now lifts the object upwards at constant speed through vertical distance h.

(i) The total energy input to the motor is 150 J.

The motor has an efficiency of 66%.

Calculate the useful energy output of the motor.

useful energy output =

(ii) Use your answer in (c)(i) to calculate h.

© UCLES 2025 0653/43/0/N/25
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9 (a) Fig. 9.1 shows a convection heater in a closed room.

room air
— //

heater
\

Fig. 9.1

The heater is on the floor on the left hand side of the room.
The heater warms the room by convection.

(i) State one other method of thermal energy transfer.

..................................................................................................................................... [1]
(ii) Explain how the heater warms the room by convection.

Use ideas about density in your answer.

You may draw on Fig. 9.1 if you wish.

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

(iii) Explain why the air in the room exerts a greater pressure on the walls when the
temperature of the air increases.

Use ideas about particles in your answer.

© UCLES 2025 0653/43/0/N/25
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(b) Complete Table 9.1 to describe the difference between a transverse wave and a longitudinal
wave.

Use one word in each gap.

Table 9.1

wave direction of ......ccccceiiiiiiiirircrcee compared to
direction of propagation

transverse at right angles

longitudinal

[2]

(c) The Big Bang Theory includes statements about the beginning of the Universe that are
supported by astronomical observations.

Give two statements about the beginning of the Universe included in the Big Bang Theory.

[Total: 10]
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