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1 An athlete of mass 75.0kg runs a 100m race in a time of 10.5s.
The 100m race is run on a straight track.
(a) Calculate the average velocity of the athlete.

Show your working.

average VeloCity = ....ooooiiiiiiiiiiieeeeeeeee e m/s [2]

(b) The graph in Fig. 1.1 shows the variation of speed of the athlete during the race.
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Fig. 1.1
Calculate the deceleration of the athlete in the section BC.
Show your working and give the unit.
deceleration = ..................... unit .............. [3]

(c) The 100m race is run on a straight track. A 400m race is one lap of a circular track.

Explain why it is not correct to use the term average velocity when describing the 400 m race.

[Total: 7]
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2 Astudent investigates the reaction between ammonia gas, NH,, and hydrogen chloride gas, HCI.

She sets up the apparatus shown in Fig. 2.1.

glass tube
cotton wool soaked cotton wool soaked
in aqueous in concentrated
hydrogen chloride, HCI aqueous ammonia, NH,

Fig. 2.1

Particles of NH, and particles of HCI spread through the glass tube. They meet at position X and
react to form ammonium chloride, NH,Cl.

(a) Name the process by which the particles of a gas spread out.

............................................................................................................................................. [1]
(b) (i) Calculate the relative molecular mass of NH; and of HCL.
[A:H, 1;N, 14; Cl, 35.5]
INHag vt eeteeess e
SRR
[1]

(ii) Write a balanced symbol equation for the reaction between ammonia gas and
hydrogen chloride gas. Include state symbols.

NH3 end.

[Total: 5]
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3 Fig. 3.1 shows part of a domestic water heating system.

to hot tap
cold water
from the
cold water
tank

hot water tank

o

heating element

Fig. 3.1

(@) (i) Explain why the heating element is at the bottom of the hot water tank.

..................................................................................................................................... [3]
(ii) Alot of thermal energy is lost from the hot water tank.
Suggest how this energy loss can be reduced.
..................................................................................................................................... [1]
(b) The hot water tank is made from copper.
Copper is a good conductor of thermal energy.
Explain, by referring to electrons, why copper is a good thermal conductor.
............................................................................................................................................. [2]

[Total: 6]
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5
A chemist assesses the purity of three solid compounds, A, B and C, using their melting points.

Table 4.1 shows the results.

Table 4.1
compound
A B C
melting point/°C 131-139 35 35

(a) Explain why the data suggests that compound A is not pure.

............................................................................................................................................. [1]
(b) The chemist adds compound B to compound C. The mixture melts between 28—-32 °C.

The chemist has not made a mistake.

Explain why the melting point of the mixture is not 35°C.

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

(c) Explain why chromatography is not a suitable method to use to assess the purity of the three
solid compounds.

[Total: 4]
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5 Table 5.1 shows information about some organic compounds.

Table 5.1
compound molecular formula structure
|
methane CH, H—C—H
I
H
H
||
ethane C,Hg H—(ID—(ID—H
H
T
propane C;Hg H—(I)—?—(IJ—H
H H H
P
butane C,Hio H—(ID—CID—?—(ID—H
H H H H

The compounds are members of a homologous series.

(@) (i) State whatis meant by the term homologous series.

..................................................................................................................................... [2]
(ii) Name the homologous series to which the compounds in Table 5.1 belong.

..................................................................................................................................... [1]
(iii) Explain how the information in Table 5.1 shows these compounds are saturated.

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

© UCLES 2019 0652/41/0/N/19
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(b) Organic compounds can be cracked into smaller molecules.

(i) State two conditions needed for cracking.

1 PSSRSO OPPPROt
2 ettt eeeeeeeeeeeeeaeEeeeeeeateeeeeaasteeeeaasteeeeaanteeeeeaanteeeeaanteeeeaanteeeeeaanteeeeeanteeeeaannaeeeeannees
(2]
(i) Complete the equation to show the products of cracking C,H,.
CoHy = CoH [1]

[Total: 7]
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6 Fig. 6.1 shows a circuit diagram.

40V
P 2 Q
(A—0 o—
S R
resistance wire
Fig. 6.1

The power supply has a fixed e.m.f. of 4.0V.

(@) 1. Draw an arrow between P and S to show the direction of the conventional current in the
circuit.

2. Draw an arrow between Q and R to show the direction of the movement of electrons in
the circuit.
(1]

(b) On Fig. 6.1, draw a voltmeter to measure the potential difference across the lamp. [2]

(c) The resistance wire is chosen so that the potential difference across the lamp is 1.5V.
The lamp has a power of 2.5W.

(i) Calculate the current in the lamp.

CUITENT = e A [2]

(i) Calculate the potential difference across the resistance wire.

potential difference = ........ccccce i V [1]

(iii) Calculate the resistance of the resistance wire.

resistance = ... Q [2]

© UCLES 2019 0652/41/0/N/19
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(d) Adifferent resistance wire X has a diameter of 0.40 mm. The resistance of wire X is 4.5Q.

Another wire Y of the same length and made from the same material as wire X has a diameter
of 0.20 mm.

Calculate the resistance of wire Y.

resistance = ... Q 2]

[Total: 10]
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7 The equation for the extraction of zinc, Zn, from its ore, ZnS, takes place in two stages.
(a) Stage one of the extraction of Zn uses oxygen.

The equation for stage one is shown.

2ZnS(s) + 30,(9) — 2Zn0O(s) + 2S0,(9)
Calculate the mass of ZnO that is produced from 7.0 tonnes of ZnS.
1 tonne = 1000kg
[A:Zn, 65; S, 32; O, 16]

Show your working in the box.

mMass of ZNO = ..., tonnes
[3]
(b) Stage two of the extraction of Zn uses carbon.
The equation for stage two is shown.
ZnO(s) + C(s) — Zn(l) + CO(g)
(i) Name the substance that acts as a reducing agent in this reaction.
..................................................................................................................................... [1]

© UCLES 2019 0652/41/0/N/19
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(ii) Carbon monoxide gas, CO, is a pollutant.

State one adverse effect of carbon monoxide gas.

(iii) Carbon monoxide gas is released in the exhaust gases of car engines during the
combustion of fossil fuels.

Describe how carbon monoxide can be removed from the exhaust gases of car engines.

..................................................................................................................................... [2]
(c) Zinc is used for galvanising steel. This helps prevent the corrosion of steel.
Explain why galvanising steel with zinc helps to prevent the corrosion of steel.
............................................................................................................................................. [3]
(d) Mild steel is an alloy of iron.
State one benefit of mixing additives with iron to produce an alloy.
............................................................................................................................................. [1]

[Total: 11]
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8 Fig. 8.1 shows a ray of light incident on a glass block.

incident ray
\@

Fig. 8.1

The angle of incidence is 64°.

(a) On Fig. 8.1, draw the path of the ray of light as it passes through and leaves the block.  [2]

(b) The glass block has a refractive index n = 1.48.
Calculate the value of the angle of refraction.

Show your working.

angle of refraction =
(c) The speed of light in air is 3.0 x 108m/s.

Calculate the speed of light in the glass block.

speed of light in the glass block =

© UCLES 2019 0652/41/0O/N/19
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9 Fig. 9.1 shows a simple d.c. motor.

rotation

Fig. 9.1
(a) Explain why the coil of the motor turns when there is a current in it.

............................................................................................................................................. [3]
(b) (i) Name the part labelled X.
..................................................................................................................................... [1]
(ii) Describe the role of part X in the operation of the motor.
..................................................................................................................................... [2]

[Total: 6]
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10 (a) A studentinvestigates the electrolysis of molten magnesium chloride, MgCL,.

Fig. 10.1 shows the apparatus used by the student.

+||‘
||

inert electrodes

\ J

molten
magnesium chloride

Fig. 10.1
(i) Explain why the magnesium chloride must be molten for electrolysis to occur.

(ii) Predict the products formed at each electrode during the electrolysis of molten
magnesium chloride, MgCL,.

POSITIVE @NOTE ... e

NEative CathOe ..........oeiiiiiii e

© UCLES 2019 0652/41/0O/N/19
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(iii) Magnesium chloride, MgCl,, is an ionic compound.
Draw the dot-and-cross diagram to represent the ionic bonding in magnesium chloride.

You only need to show the outer electrons.

3]

© UCLES 2019 0652/41/0/N/19 [Turn over
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(b) Magnesium is in Group Il of the Periodic Table.

Fig. 10.2 shows the elements in Group Il of the Periodic Table.

4
Be
beryllium
9
12
Mg
magnesium
24
20
Ca
calcium
40
38
Sr
strontium
88

56
Ba

barium
137

Fig. 10.2
The reaction between magnesium and hydrochloric acid produces:

*  bubbles of hydrogen gas
*  acolourless solution of magnesium chloride.

The word equation for this reaction is shown.
magnesium + hydrochloric acid —> magnesium chloride + hydrogen
The vigorous reaction between barium and hydrochloric acid produces:

* many bubbles of hydrogen gas
. a colourless solution of barium chloride.

The word equation for this reaction is shown.
barium + hydrochloric acid —> barium chloride + hydrogen

(i) Predict the products of the reaction of beryllium, Be, with hydrochloric acid.

(ii) Predict whether beryllium is more or less reactive than magnesium. Give a reason for
your answer.

[Total: 8]
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11 A detector records the activity of a radioactive isotope, Nd-149.
The number of counts detected in one minute is recorded every 0.5 hours.

The results are shown in Table 11.1.

Table 11.1
time /hours reading on thg detector
counts/minute
0 62
0.5 54
1.0 47
1.5 40
2.0 36
2.5 31
3.0 27

The average background radiation in the laboratory is 9 counts/minute.

(a) Explain what is meant by background radiation.

............................................................................................................................................. [1]
(b) Calculate the half-life of Nd-149.
Show your working.
half-life = ..o, hours [3]
[Total: 4]
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12 The reaction between hydrochloric acid and sodium hydroxide solution produces sodium chloride
and water. This reaction is exothermic.

The word equation for this exothermic reaction is shown.
hydrochloric acid + sodium hydroxide — sodium chloride + water

(a) State the pH value for the solution formed during this reaction.

............................................................................................................................................. [1]
(b) State what is meant by the term acid, in terms of proton transfer.
............................................................................................................................................. [1]
(c) On Fig. 12.1:
* draw the energy level diagram for this exothermic reaction
* label the reactants and label the products
* use an arrow to show the energy change.
A
energy
>
progress of reaction
Fig. 12.1
(3]
[Total: 5]
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