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1 (a) Fig. 1.1 shows the symbols of the elements in Period 2 of the Periodic Table.

2

Li Be B C N 0] F Ne
Fig. 1.1
Use the symbols to answer the questions that follow.
Each symbol may be used once, more than once or not all.
State which element:
(i) is an unreactive gas
(ii) is in a group known as the alkali metals
(iii) forms a stable ion with a 1— charge
(iv) is used in the blast furnace in the extraction of iron from its ore
(v) forms a diatomic molecule with a triple covalent bond

(vi) forms a macromolecule and is used in cutting tools.
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(b) Methanol, CH;0H, is a covalent compound.

3

Complete Fig. 1.2 to show the dot-and-cross diagram for a molecule of CH;OH.

Show outer-shell electrons only.

OxB5

Fig. 1.2
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One drop of water falls from a tap at time t = 0.0s.

The distance of the drop from the tap is measured at four different times.

The speed of the drop is calculated at each of these times.

Table 2.1 shows the motion of the drop at each of these times.

Table 2.1
position of time t from distance of speed of drop at time ¢

drop when drop drop from tap m/s
starts to fall/s /m

0.0 0.0 0.00

O 0.1 0.046 0.92

0O 0.2 0.18 1.84

O 0.3 0.41 2.76

(@) (i) Calculate the average speed of the drop during the first 0.1s after it falls from the tap.

average speed =

(ii) Att=0.1s the speed of the drop is 0.92m/s.

I © UCLES 2025

Explain why your answer to (a)(i) is less than 0.92m/s.
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(b) Calculate the acceleration of the drop betweent=0.1s and t = 0.3s.

acceleration = ........c.ccoeeeveveeeeeeee e m/s? [3]
(c) Drops of water in rain reach a maximum speed as they fall.
They do not continue to accelerate.

Explain, in terms of forces, why the drops do not continue to accelerate as they fall.

[Total: 8]
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3 (a) A sample of 0.35g of copper(Il) sulfate is dissolved in water and reacts with an excess of
aqueous barium chloride. A precipitate of barium sulfate forms.

(i) Complete the symbol equation for the reaction by adding the state symbols.

(ii)

(iii)

| © UCLES 2025

CUSO, (. ) + BaCly(........ ) = BaSO,(.......... ) + CuCl,(aq)

Calculate the mass of BaSO, produced from 0.35g of CuSO,,.
[A.: Ba, 137; Cu, 64; S, 32; O, 16]
Use the following steps.

. Determine the relative molecular mass, M,, of CuSO,,.

* Use the equation for the reaction to determine the stoichiometric ratio of
CuSO, : BaSO,.

*  Calculate the mass of BaSO, produced from 0.35g of CuSO,.

mass of BaSO, = ... g

@ 0652/41/0/N/25 I
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(b) Hydrated copper(II) sulfate crystals are blue.

Describe how hydration is reversed and state the observation.

Lo 1T Yo g o] i o] o SRR

(c) Copper is a transition element.
Transition elements often act as catalysts.

Fig. 3.1 shows the volume of a gas produced in a reaction when a catalyst is not used.

A

volume
of gas
produced

time
Fig. 3.1
Draw on Fig. 3.1 the graph of the volume of gas produced when a catalyst is used.

All other conditions are kept the same. [2]

[Total: 9]
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4 (a) Astudent measures the diameter of a metal wire using a ruler and a magnifying glass.

Fig. 4.1 shows the ruler and the wire as the student sees it through the magnifying glass.

wire

‘ ruler
A\

magnifying glass

Fig. 4.1

Use Fig. 4.1 to determine the diameter of the wire in cm.

diameter of the wire = ..., cm [1]
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(b) Fig. 4.2is part of a ray diagram. It shows how the image of the wire is formed by the magnifying
glass. The vertical arrow represents the wire.

focal point

Fig. 4.2
(i) Complete the ray diagram in Fig. 4.2 to show the position of the image formed. [3]
(ii) The image formed by the magnifying glass in Fig. 4.2 is enlarged.

State two other features which describe the nature of the image.

1 e
2
[1]
(c) Suggest a suitable instrument to measure the diameter of a very thin metal wire.
............................................................................................................................................. [1]
(d) The mass of a metal wire is 17.3g.
The volume of the metal wire is 1.9cm3.
Calculate the density of the metal.
Give a suitable unit for your answer.
density = oo unit ... [3]
[Total: 9]
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5 (a) Sulfur dioxide, SO,, is a pollutant in air.

(i) Explain why emissions of sulfur dioxide have increased in the last 100 years.

..................................................................................................................................... [1]
(ii) Describe how flue gas desulfurisation reduces the emissions of sulfur dioxide.
..................................................................................................................................... [2]
(iii) State one environmental impact of sulfur dioxide in the air.
..................................................................................................................................... [1]
(b) The equation shows a reaction of sulfur dioxide.
SO, + Cl, + 2H,0 — H,S0O, + 2HCI
Describe how the equation shows sulfur dioxide is a reducing agent.
............................................................................................................................................. [1]
(c) Fig. 5.1 shows the structure of a compound of sulfur.
0O O
H—O—!—O—O—!—O—H
T
Fig. 5.1
Determine the formula for this compound of sulfur.
............................................................................................................................................. [1]

[Total: 6]
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Fig. 6.1 shows a child’s electric scooter.

Fig. 6.1

(@) The child uses the scooter for 10 minutes.
The battery of the scooter has an electromotive force (e.m.f.) of 18 V.
The power of the motor in the scooter is 90W.

(i) Calculate the energy transferred by the battery in 10 minutes.

ENEIGY = oviieeceieeiee e

(i) Calculate the current in the motor.

current = ..o

(b) The total energy input to the battery is 1200 J as the battery is charged.

The fully charged battery transfers 1000J of energy to the motor.
Calculate the efficiency of the battery.

Give your answer to 2 significant figures.

efficiency = ...

| © UCLES 2025 @ 0652/41/0/N/25
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Alkenes are unsaturated hydrocarbons.

(@) Describe the meaning of unsaturated.

(b) The general formula for an alkene is C H,, .

Determine the formula for an alkene with 9 carbon atoms.

(c) Alkenes can be obtained from larger alkane molecules by cracking.

State two conditions required for cracking.

(d) Ethene is an alkene.
Ethene reacts with bromine.

(i) State the type of reaction.

(e) Ethene reacts with steam to form ethanol.
Describe one other way ethanol can be produced.
In your answer include:
*  the name of the process
e thereactants
* the conditions.

name Of the PrOCESS .....oooooiiiii

(X201 e 1
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(f) Write the word equation for the complete combustion of ethanol.

............................................................................................................................................. [1]
(g) Complete the sentences about the use of ethanol.
Ethanol is used to dissolve solids. The ethanol is actingas a .........cccccvvvveeenne. .
Ethanol releases heat when it is combusted. The ethanolis actingas a .........cccccvvvvviiiinnnnes .
(2]
[Total: 12]
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8 (a) Fig. 8.1 shows a coil of wire connected to a voltmeter.

14

.

A student steadily moves a bar magnet towards the coil and then immediately moves the

magnet away from the coil.

N S

movement

Fig. 8.1
The maximum magnitude of the induced electromotive force (e.m.f.) is 12mV.
The student makes one change and repeats the experiment.
After this change the maximum magnitude of the induced e.m.f. is 4 mV.

Describe the change the student makes to the experiment.

7

voltage
output

Fig. 8.2
(i) Name the parts of the generator labelled Q.
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(ii) The coil is completely rotated twice at a constant speed.

The maximum reading on the voltmeter is 6V.

Sketch, on the grid in Fig. 8.3, a graph of the voltage output against time for two complete
rotations of the coil.

The start of the graph has been done for you.

6
voltage
output
IAY
0
time for 1 time for 2
complete complete
rotation rotations
-6 _
time
Fig. 8.3
[4]
[Total: 6]
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Some metals react with dilute hydrochloric acid.

|

(a) Putthese metals in order of their reactivity with dilute hydrochloric acid.
calcium
copper
sodium

zinc

least reactive » most reactive

[2]
(b) Excess magnesium reacts with dilute hydrochloric acid.
(i) The magnesium forms a positive ion.
State the general name for a positive ion.
..................................................................................................................................... [1]
(ii) Name the gas produced during the reaction.
..................................................................................................................................... [1]
(iii) Predict the pH of the solution formed after the reaction.
..................................................................................................................................... [1]
[Total: 5]
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10 This question is about radioactive decay.

(@) Carbon-14 decays to nitrogen-14 and emits a particle.
Complete the nuclear equation for this decay.

Include the symbol for the particle.
“C — "N+ .
(b)
A sample of carbon is placed in a detector.

Initially, 80 carbon-14 nuclei decay per minute.

Sketch, on the grid in Fig. 10.1, a graph to show how the number of carbon-14 nuclei that

decay per minute changes during 20000 years.

Carbon-14 decays slowly with a half-life of approximately 5000 years.

80
number of 60
carbon-14 nuclei
that decay per
minute

20

0
0 5000 10000 15000
time/years

Fig. 10.1
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An automatic system opens a window when the air temperature increases.

The window is opened by a cylinder which contains wax and a piston connected to a rod.
Fig. 11.1 shows the automatic system.

pushes on
the window

v

cylinder
rod
gglrlmrt]:iizng o piston slides in cylinder
frame wax
Fig. 11.1

(a) Explain why the rod moves and opens the window when the temperature increases.

............................................................................................................................................. [2]
(b) Describe how the molecular structure of solid wax changes as the temperature of the wax
increases.
............................................................................................................................................. [2]
(c) The rod pushes on the window and causes the window to turn about a pivot.
(i) State what is meant by the moment of a force.
..................................................................................................................................... [1]
(ii) Explain how you calculate the moment of a force about a pivot.
..................................................................................................................................... [2]

[Total: 7]
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