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Section A
Answer all the questions in this paper on the separate Answer Sheet.
The total mark for this section is 20.

What is the total number of atoms present in one molecule of acesulfame
potassium, C4aH4KNO4S?

A 1
B 6
c 13
D 15

When a sample of solid sodium chloride is dissolved in an excess of water, an
aqueous solution of sodium chloride is formed.
This aqueous solution can be described as a

compound.

mixture of elements.

mixture of compounds.

mixture of elements and compounds.

oOw»

The nucleon number of an isotope of bromine is 81.
How many protons, neutrons and electrons are present in an atom of this
isotope?

protons neutrons electrons
A 30 46 o0
B 35 46 46
C 37 44 35
D 37 44 37

Which one of the following ions has the same electronic configuration as an atom
of argon?

AR
K*
F-
oz

OO w>»

Which of the following pairs of elements will form a compound by sharing
electrons?

sodium and chlorine
neon and oxygen
magnesium and sulfur
carbon and chlorine

oo w>»
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A compound has the following structure:

It will most likely

conduct electricity in the solid state.

dissolve in organic solvent only.

have a high melting and boiling point.

have weak intermolecular forces of attraction between its particles.

oo w>»

Which of the following statements about the Periodic Table is not true?

The elements in the same group have the same number of valence electrons.
The chemical reactivity of the elements decreases down Group VII.

The melting points of the elements decrease down Group |.

The elements show an increasing metallic character from left to right across
the Periodic Table.

oOw>»

The elements in the periodic table are arranged according to their

ability to conduct electricity.
chemical reactivity.
number of isotopes.
number of protons.

OO w>»

Atoms A and B have electronic configurations of 2,8,3 and 2,8,6 respectively.
The chemical formula of the compound formed between A and B will be

AB
AB:2
A2B3
A3B:2

0O w>»
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11

12

13

4

Ethene, C2Ha4, undergoes complete combustion to produce carbon dioxide and
water according to the following chemical equation.

CzHs + x02 > 2CO2 + yH20

What are the values of x and y?

o0 w>»
WN || =%
N (W (N[ =

What is the relative molecular mass of one molecule of glucosamine, CeH13NOs?

90

124
179
235

ocoOw»

0.8 mol of calcium carbonate, CaCO3, was dissolved in 500 cm? of water. The
concentration of the resulting solution is

A 0.0016 mol/dm?3
B 0.4 mol/dm?
C 1.6 mol/dm3
D 400 mol/dm?

Sodium reacts with chlorine gas to produce sodium chloride according to the
following equation.

2Na + Cl2 > 2NaCl

What is the mass of sodium chloride produced if 46 g of sodium reacts with
excess chlorine gas?

239
929
117 g
234 g

o0 w>»
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14 Which of the following graphs describes a combustion reaction?

A temperature B temperature
|
room /’— room
temperature| T temperature
time time
C temperature D temperature
4 4
room room
temperature temperature

time

15 Which of the following processes represents an endothermic change?

A photosynthesis
B condensation
C freezing

D neutralisation

16 The speed of reaction between a piece of magnesium ribbon and excess dilute
hydrochloric acid can be increased by

adding more pieces of magnesium ribbon.

diluting the dilute hydrochloric acid.

increasing the temperature of the dilute hydrochloric acid.
increasing the pressure of the reaction.

OO w>»
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17 In the following graph, curve Y represents the reaction between 3.6 g of
powdered calcium carbonate in an excess of dilute sulfuric acid at 24°C.

total 1 Y
volume of
gas (cm?)
X
time (min) -

Which change would produce curve X?

using 1.2 g of powdered calcium carbonate
using 3.6 g of calcium carbonate lumps
using concentrated dilute sulfuric acid
using dilute sulfuric acid at 8°C

oo w»

18 Which substance, when placed between terminals P and Q in the circuit below,
would not cause the light bulb to light up?

—r

I
|
| . P
i T Q
L @
A cobalt
B magnesium
C phosphorus
D potassium

19 Metal X is able to react vigorously with lukewarm water. What is another
conclusion that can be made about metal X?

A It does not react with dilute sulfuric acid.
B It does not react with steam.

C It reacts violently with boiling water.

D It reacts vigorously with cold water.

20 What does brass consist of?

copper and iron
copper and zinc
iron and zinc

iron and carbon

o0 w>»
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Section B
Answer all questions in this section.
The total mark for this section is 25.

1 The table shows the atomic structure of particles, A to E. These particles are either
atoms or ions, and the letters are not the symbols of the elements.

particle no. of electrons no. of protons no. of neutrons
A 5 5 6
B 4 4 5
Cc 5 5 8
D 9 9 10
E 10 9 10

Each answer can be used once, more than once, or not at all.

(@) Which particles are isotopes? [1]
(b) Which particles belong to the 2" period of the Periodic Table? [1]
(c) Which particles are of the same element? [1]

(d) Which particle has an electronic configuration of a noble gas? [1]
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Space shuttles are typically powere
The reaction between hydrogen an

8

energy to propel the space shuttle.

d by liquid hydrogen fuel.
d oxygen can produce enough heat and light

(@) Would you describe the reaction between hydrogen and oxygen as an [2]
endothermic or exothermic process? Why?

(b) Hydrogen gas is changed into a liquid form before it is placed in the [1]
fuel tanks of space shuttles. Is this change in state of hydrogen an
endothermic or exothermic process?

Some information about substances W, X, Y and Z are given in the table below.

substance | melting point electrical conductivity | solubility in water
W -38°C conducr:Tt&itr:B rt1h:tastoe| i 2nd insoluble in water
X -15°C Coas net (s:‘t):tcej;uc;t in any insoluble in water
Y 650°C conducr:Tt‘zlitr; :‘hset:to; id and insoluble in water
z 770°C conducts in the aqueous | g in water

and molten state

(@) Which substance(s) exists as simple molecules at room temperature (1
and pressure?

(b) Which substance could be potassium chloride? Explain your answer. [2]

(c) Which of the substance(s) are metals? Explain your answer. [2]
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Metals such as lithium and sodium are known as alkali metals, a group of elements
in the periodic table with unique properties.

(@) State one physical property unique to the alkali metals. [1]
(b) Describe the reaction of sodium with cold water. [1]
(c) Write the balanced chemical equation for the reaction in (b) [2]

(d) Would you expect lithium to be more reactive or less reactive than [1]
sodium? Explain your answer.

In the Haber process, nitrogen and hydrogen react to form ammonia gas,
according to the following equation:

N2 + 3H2 = 2NHs
If 56 g of nitrogen were used in the reaction,

(@) Calculate the mass of hydrogen needed for the reaction. [3]



10

(b) Determine the volume of ammonia gas produced at room temperature [2]
and pressure.

The speed of reaction between calcium carbonate and dilute hydrochloric acid is
measured by recording the volume of carbon dioxide produced over a period of
time. The graph below shows the results obtained when 5.0 g lumps of calcium
carbonate was added to an excess of 2.0 mol/dm?3 dilute hydrochloric acid.

volume of
carbon dioxide
gas /cm?

B

time / minutes

(a) In separate experiments,

(i) 1.0 mol/dm? dilute hydrochloric acid was used, with all other [1]
conditions being unchanged. Sketch the curve you would expect
on the graph above for this reaction and label it as experiment A.

(i) 2.5 g powdered calcium carbonate was used, with all other [1]
conditions being unchanged. Sketch the curve you would expect
on the graph above for this reaction and label it as experiment B.

(b) Describe another method you could use to measure the speed of [1]
reaction between calcium carbonate and dilute hydrochloric acid.
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Section C
Answer only two questions in this section.
The total mark for this section is 20.

Metals such as gold and aluminium have many different uses.

(a)

(b)

Rose gold is an alloy used in rings, bracelets and ornaments. It typically  [3]
contains a mixture of 75% gold and 25% copper.

Draw the structure of rose gold in the box below, and use it to explain

why rose gold is harder and stronger than pure gold.

Unlike rose gold, aluminium is not used for decorative purposes. Aluminium
reacts easily with oxygen in the air to form aluminium oxide, which is useful
due to its strength, durability and high melting and boiling point.

() Draw a dot-and-cross diagram to show the bonding in aluminium [2]
oxide, showing only the valence electrons.

(i)  Explain why aluminium oxide has a high melting and boiling point.  [2]
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(c) Describe a chemical test to differentiate between gold and aluminium.  [3]

test:

observation with gold:

observation with aluminium:

2 A sample of solid lithium lumps was reacted with an excess of distilled water at
50°C to produce lithium hydroxide solution and 48 cm?® of hydrogen at room
temperature and pressure, according to the following chemical equation:

2Li + 2H20 > 2LIOH + H2

(a) Describe the effect of increasing the temperature of the distilled water [3]
to 80°C on the reaction above, in terms of the reacting particles.

(b) Besides increasing the temperature of the distilled water, suggest one  [1]
other way to increase the speed of the reaction.

(c) Calculate the concentration of the lithium hydroxide solution in mol/dm® [3]
if there was 400 cm? of solution present at the end of the reaction.
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(d) With the aid of suitable apparatus, describe how you would show [3]
whether the reaction between lithium and distilled water was an
exothermic or endothermic change.

3  Fluorine and chlorine are reactive elements known as the Halogens and they
belong to group VII of the periodic table.

(@) State two trends on going down the group of halogens. [2]

(b) Explain why the halogens are reactive elements while elements such  [2]
as the noble gases are not reactive.

(c) Fluorine is able to react with a solution of sodium chloride to produce [2]
sodium fluoride and chlorine. Write the balanced chemical equation for
this reaction.
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(d) Explain why reactions of the halogens such as those in (c) are ableto [2]
take place.

(e) Fluorine is able to combine with carbon to form carbon tetrafluoride. [2]
Draw a dot-and-cross diagram to show the bonding in carbon
tetrafluoride, showing all of the electrons present.

END OF PAPER
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3E Science (Chemistry) EOY 2017 Mark Scheme

Section A
Ans Ans Ans Ans
1 D 6 C 11 C 16 C
2 C 7 D 12 C 17 A
3 A 8 D 13 C 18 C
4 B 9 C 14 B 19 C
5 D 10 D 15 A 20 B
Section B
Q |Ans Mark
1a |A,C 1
1b |A,B,C,D,E 1
1c |A&CorD&E 1
1d | E 1
2a | Exothermic reaction [1] heat and light energy were released to the surroundings [1] 2
2b | Exothermic process. 1
3a | X. 1
3b | Z[1]. Potassium chloride is an ionic compound [0.5] and ionic compounds can conduct | 2
electricity in the molten and aqueous states [0°§]
3c | W[0.5] and Y [0.5]. Metals are able to conduct electricity in the solid and molten state. | 2
4a | Soft and can be cut easily with a knife / silvery and shiny 1
4b | A violent reaction occurs and a yellow flame is produced / Effervescence is observed | 1
and a yellow flame is produced
4c | 2Na + 2H20 = 2NaOH + H2 1
4d | Lithium is less reactive than sodium. Sodium is below lithium in group | and the 1
chemical reactivity of the alkali metals increase down the group. — must have correct
explanation to get 1m.
5a | No. moles of Nitrogen = 56g / 2(14) = 2 mol [1] 3
2 mol of N2 : 6 mol of H2 [1]
Mass of Hydrogen = 6 mol X 2 = 12g
5b | 2 mol of N2 : 4 mol of NH3 [1] 2
Volume of NH3 = 4 mol X 24 dm® = 96 dm?3 [1]
6ai | Curve ends at the same total volume of gas but has a smaller gradient than the | 1
original curve
6aii | Curve ends at half the total volume of gas but has a larger gradient than the original | 1
curve
6b | Measure the loss in mass of the reaction mixture over time 1




Section C

Q |Ans Mark

1a | Structure contains 75% of gold atoms and 25% of copper atoms, with a disrupted | 3
arrangement. Gold and copper atoms must be of different sizes. [1]
Rose gold contains elements of different sizes [0.5] This disrupts the orderly
arrangement of gold atoms [0.5] and hence it is more difficult for atoms to slide over
each other when a forces is applied [1]

1bi | 1m each for correct aluminium and oxide ion. 1m deducted for any mistake. 2

1bii | It is an ionic compound [0.5] and a large amount of energy [0.5] is needed to | 2
overcome the strong electrostatic forces of attraction [0.5] between ions [0.5]

1c | Test: add dilute acid to both gold and aluminium [1] 3
Gold: there is no visible reaction. [1]
Aluminium: effervescence is observed [1]

2a | The speed of the reaction would increase [1] at a higher temperature, reacting | 3
particles have more kinetic energy [1], this increases the frequency of effective

2b | By using powdered lithium 1

2c | No. of moles of H2 = 0.048 dm3/ 24 dm?® = 0.002 mol [1] 3
0.002 mol H2 : 0.004 mol LiOH [1]
Concentration of LiOH = 0.004 mol / 0.4 dm? = 0.01 mol/dm? [1]

2d | Use a thermometer [0.5] to measure the initial and final temperature of the reaction | 3
mixture [0.5]. If the final temperature is greater than the initial temperature [0.5], the
reaction is an exothermic reaction [0.5]. If the final temperature is lower than the initial
temperature [0.5], the reaction is an endothermic reaction [0.5]

3a | Melting and boiling points increase, chemical reactivity decreases, colour intensity | 2
becomes darker. (any 2)

3b | The atoms of the halogens do not have a filled valence shell [0.5] but the atoms of the | 2
noble gases have filled valence shells [0.5]. The halogens need to lose, gain, or share
electrons but the noble gases do not have to lose, gain, or share electrons [0.5] to
achieve a stable electronic configuration [0.5]

3c_ | F2+ 2NaCl 2> 2NaF + Cl2 2

3d | Fluorine is a more chemically reactive element than chlorine [1] so fluorine is able to | 2
displace [0.5] chlorine from a solution of sodium chloride [0.5]

3e | 1m each for the correct number of valence electrons shared between carbon and | 2

fluorine and 1m foethe correct number of fluorine atoms (4).
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