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Section A (20 marks)
Answer all questions.

1.  The diagram shows some laboratory apparatus.

1 2 3

Y

Which apparatus are needed to produce and collect pure water from seawater?

A 2and5
B 3and 5
C 1,2and 4
D 1,4and 5

2. Ester is a sweet smelling organic substance which is commonly used as artificial flavouring.
Which property of an ester could be used to check its purity?

A  boiling point

B colour
C smell
D solubility in water

3. The relative atomic mass of naturally occurring chlorine is not a whole number.
What is the reason for this?
A Chlorine atoms can have different number of electrons.
B Chlorine atoms can have different number of electron shells.
C Chlorine atoms can have different number of neutrons.
D

Chorine atoms can have different number of protons.



5.

6.

Given below are the relative masses and charges of subatomic particles T, U and V.

Graph 1

Relative mass

0

+—¢

Relative charge
<

S |

Which of the following correctly describes the identity of particles T, U and V?
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A proton neutron electron
B electron proton neutron
C proton electron neutron
D electron neutron proton

The table gives data about four substances.

In which substance are the particles vibrating in a fixed position at 200 °C?

melting point/ °C

boiling point/ °C

o O w »

— 258
-124
121
253

- 183
35
345
926

The diagram shows particles in a solid, a liquid and a gas.
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Which arrow represents sublimation?




7. Which of the following has the electronic structure shown in the diagram below?

A A%
B CiI-
Cc Na*
D Ne

8. Which two statements about an ionic bond are correct?

1 It can be formed between two non-metal atoms.

2 It can be formed between a metal atom and a non-metal atom.
3 It can be formed by sharing electrons between the atoms.

4 It can be formed by the transfer of electrons between atoms.
1and 3

1and 4

2and 3

2 and 4

O 0O w >

9.  Which group of substances contains an element, a mixture and a compound?

A air, pure water, potassium carbonate
B  air, cobalt, zinc sulfate

C magnesium, pure water, sulfur

D

sodium chloride, sulfur, zinc

10. A container of distilled water contains dissolved carbon dioxide. Which is the pH of this
distilled water?

A 5

B
c 9
D



11. The chart shows the colour ranges of four different indicators.
Which indicator is blue in an acidic solution?

pH value
indicator 1 2 3 4 5 6 7 8 9 10 11 12 13 14
A —— colourless > < blue
B red > < blue
Cc red »4«— blue —» «— yellow
D yellow —> <¢— blue

12. Which substance is used to increase the pH in a soil?

A ammonum nitrate
B calcium hydroxide
C  magnesium sulfate
D

potassium chloride

13. Element L burns in air to form a product that dissolves sparingly in water to give an alkaline
solution. What is element L?
A bromine
B carbon
C magnesium
D

neon

14. Which quantity is the same for one mole of argon and one mole of carbon monoxide
measured at room temperature and pressure?
A mass
B number of atoms
Cc number of molecules
D

volume



15. A chemist carried out an experiment to find the relative molecular mass (M) of a compound.
The M, of the compound was 28. Which one of the following could be the compound?

A CHg4
B CzHs
C C:Hs
D CO;

16. What is the relative molecular mass of hydrated copper (II) nitrate, Cu(NO3)2.3H.0?

A 111
B 143
C 242
D 10152

17.  Which of the following is the correct chemical formula of manganese (IV) oxide?

A MnsO
B MnO:
C Mny04
D MnOg4

18. Which statement about the elements in Group I of the Periodic Table is correct?

The proton (atomic) number is 1 greater than that of the element above it.
They have increasing boiling point down the group.
They become less reactive down the group.

o0 w >

They form chlorides with similar formula.



19.

20.

Which of the following does not correctly describe the trend on descending Group VII?

A Down Group VII, colour darkens.
Down Group VII, melting point increases.

Down Group VII, reactivity increases.

O 0w

Down Group VII, density increases.

The atmosphere of a newly discovered planet contains the following gases.

carbon dioxide 20%
nitrogen 40%
noble gases 10%
oxygen 30%

The apparatus below was set up with a 100 cm? sample of the atmosphere of the planet in the
graduated tube. The volume of the sample is measured at intervals until no further change in
volume took place.

i

moist iron filing

sample of atmosphere
from planet I

What volume of the sample will remain?

A 10%
B 30%
Cc 70%
D 80%

-End Of Section A-



Section B (45 marks)
Answer all questions. Write your answers in the spaces provided.

The diagram below shows the nuclei of five different atoms. The nuclei labelled F,G, H, | and
J. These are not symbols of elements.

G
6 protons

H
5 protons
5 neutrons

F
3 protons
3 neutrons

I
5 protons
6 neutrons

J
7 protons
8 neutrons

5 neutrons

Which letter(s) from F, G, H, I and J represent(s) [5]

(a) the nucleus of an atom with an atomic number of six,

(b) the nucleus of an atom with a relative atomic mass of six,

(¢) two nuclei from different isotopes of the same element, ... and .............
(d) the nucleus of an atom with one electron in its outermost shell, ...............................
(e) the nucleus of an atom which forms a negatively charged ion. ...............................
The table shows some information about substance A to E. [4]
substance | melting boiling | Does it conduct | Does it conduct
point point electricity when | electricity when it
/°C /°C it is a solid? is a liquid?
A - 95 69 no no
B 146 730 no yes
C 35-50 | 367 -410 no no
D 1240 2100 yes yes
E 1650 2230 no no

(a) Which substance is most likely a metal?

(b) Which substance is a liquid at room temperature?

(c) Which substance is a mixture?

(d) Which substance is most likely to have a giant ionic structure?



Name the pieces of apparatus best used to carry out the following procedures. [4]

(a) Add 150 cm® of liquid to a beaker. e
(b) Add25.0cm®ofacidtoaflask. e
(c) Measure the boiling point of a liquid. e

(d) Separate a precipitate from a solution. e eemeEeEEeEs

Oxides can be classified into four groups based on their reactions with acids and alkalis.

(@) InFig 4.1 below, complete the name of the groups of oxides.
(b) Classify the oxides listed below into the correct column.

aluminium oxide calcium oxide carbon monoxide
copper (II) oxide sodium oxide phosphorous (V) oxide

(2]
[4]

zinc oxide
sulfur trioxide

Oxides

reaction reacts only with | reacts only with | reacts with both no reaction
with acids acids alkalis acids and alkalis

or alkali

type of neutral

oxide
examples
of oxides
Fig 4.1
(c) Give the chemical formula of these oxides: [2]

aluminium oxide :

copper (IT) OXide :© ....oouiviiiiiiiii e
9




5.

Aspirin is a medicine that is used as a painkiller. It is salicylic acid.
A student makes a sample of aspirin. He thinks it contains some impurities.

(@) The student uses chromatography to produce a chromatogram, as shown in Fig 5.1.
He uses his own aspirin, pure samples of aspirin and salicylic acid.

©
@ (@]
(] (€]

—@ —@ 00—
student’s pure salicylic
aspirin aspirin acid

Fig. 5.1

Using the chromatogram in Fig. 5.1, comment on the purity of the student's aspirin
sample. Explain your answer. [2]

(b) Salicylic acid is soluble in ethanol.

melting point / °C boiling point / °C
salicylic acid 159 211
ethanol - 141 78

Another student wrongly mixes a bottle of ethanol with some salicylic acid and realises
her mistake. She decides to use the method shown in Figure 5.3 to separate the two
substances.

Fig 5.3

10



(i)  State the general name for this method of separation. [1]

(i)  Which substance, salicylic acid or ethanol, will be collected at point A?
Explain your answer [2]

6. Clean air is a mixture of gases
(a) Name the gas that makes up 0.97% of clean, dry air. [1]

(b) On cooling, the gases in clean air may liquefy. Describe what happens to the
arrangement and movement of the particles in these gases as they become liquids.

(2]

change in arrangemeNnt ..............iiiuiiiii e

(c) Methane and carbon monoxide are two air pollutants. Give a source of each pollutant
and describe one of the problems that each can cause. [4]

(i) methane

SOUICE: ; inivsmmnsmsmssmssssis i sss Sreaussuasss Feesreasssss Sy s s rrpye e esesons soasnns e

(o] 10] 0] 1= 1 1 STy eSS U
(ii) carbon monoxide

SOUMCER | .....covrcnsmmsmn rnsmsonenans sanissesisi iniie sasssssasesinissepsoissssmsEsussoessssssvaesseevsssee vas

o 0] 5] = f 11 RN
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When potassium burns with oxygen, potassium forms potassium ion while oxygen forms
oxide ion.
Each potassium ion has a 1+ charge while each oxide ion has a 2— charge.

(a) Draw a ‘dot and cross’ diagram to show the electronic structure of potassium oxide. [2]

(b) Use your diagram in (a) to explain how and why this change has taken place. [3]

Zinc is reacted with dilute nitric acid. Effervescence was observed and the gas produced
was collected in the laboratory.

(a) Name the apparatus used to collect and measure the gas produced. [1]
(b) (i) A solution is made by dissolving 12.6 g of nitric acid in water and making the
volume up to 500 cm?®. Calculate the concentration, in g/dm?3, of this solution.
(1]

concentration =.................... g/dm?

12



(c)

(ii) A solution contains 12.6 g of nitric acid, HNO3 in 2 dmd. Calculate the
concentration of this solution in mol/dm?. 1]
[Relative atomic masses: A/: H, 1; N, 14; O, 16]

concentration = ............... mol/dm?3
(i) Write a balanced chemical equation for the reaction between zinc and nitric
acid. State symbols are not required. [2]

(i) What is the volume of gas produced when 4.5 g of zinc is reacted with excess

dilute nitric acid? [2]
[The volume of one mole of any gas is 24 dm3 at room temperature and
pressure]

VOIUME =.. .o dm?

-End Of Section B-
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Section C (20 marks)
Answer two out of three questions.

(@) Nitrogen can combine with hydrogen atoms to form ammonia.
(i)  Name the type of chemical bond found in a molecule of ammonia. [1]

(i) Draw a “dot and cross” diagram to show the bonding in a molecule of ammonia.

[2]
(b) Explain why
() ammonia is a gas at room temperature and pressure, [2]
(i) gaseous ammonia cannot conduct electricity. [1]
(c) Ammonia is a colourless pungent gas. Describe a positive test for ammonia. [1]
St L
O TN BN e s o s 355,65 tin mrm m r s ES



(d) Ammonia can be produced when ammonium chloride is reacted with another chemical.
Name a chemical that reacts with ammonium chloride to produce ammonia gas, and
state the condition required. Write down a balanced chemical equation for the reaction.

(3]
Lo 412 110 | R PP P PP PP PR PEPEPERREID
CONItION FEQUIFEA ©....eeeieiieieeiei e et s

chemical BQUALION 2 ...q.cciisremsarsarmasarsssssmaanmassmnsssansasss snasussansssnnssesussnsserarssavasnanns

15



2. (a) The Periodic Table contains an element with proton number 10 and another element
with proton number 18.

()  Give the electronic structure of these two elements. Use these to explain why
both elements appear in the same group of the Periodic Table. [2]

electronic structure of element with proton number 10 : ............oooiiiei
electronic structure of element with proton number 18 : ..............c.cocoiieiiii..
(i)  Explain why both elements are chemically unreactive. [1]

(ii) Name one of these two elements, and state one use of this element. [1]

(b) Sea water contains potassium bromide, KBr.
Gaseous chlorine can be bubbled into sea water to displace the bromine.

(i) Describe and explain the observation. [2]

(ii)  Write a balanced chemical equation for the reaction.
State symbols are not required. [1]

(iii) Suggest another halogen that can be used to displace bromine. [1]

(iv) 18 dm3 of chlorine gas is used to displace bromine from sea water.
Calculate the mass of bromine displaced. [2]

mass of bromine = .................. g
16



3.

Magnesium sulfate has been shown to be an effective aid in the fight against blemishes and
acne when applied to problematic areas. If combined with water and made into a cream, it
can be applied on the face to remove blackheads.

(a) Magnesium sulfate can be produced by reacting magnesium carbonate with a
suitable acid.

(i) Identify the acid used. [1]
= Yol (o IV L1 = E PP

(ii) Describe the steps taken to produce a clean and dry magnesium sulfate
crystals. [4]

(b) (i) Write a balanced chemical equation for the reaction in (a).

State symbols are not required. [2]
(i) Describe a positive test for the gas formed. [1]
5] PPN
OBSEIVALON: wevuesns s smumvmmmsn s e emms s ST S50 PSS S SHPHE SR e



(c) Name another substance, other than magnesium carbonate, that can react with the

named acid from (a) to prepare magnesium sulfate. [1]
(d) The method in (a) cannot be used to prepare barium sulfate.
Explain why. [1]

-End of Paper-
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The Periodic Table of Elements

Group
I [ T wm T v [ v [ vi [ wi 0
1 2
H He
hydrogen hebum
Key 1 4
3 4 proton (atomic}) number 5 6 7 8 8 10
Li Be atomic symbal B C N 0 F Ne
Khium barviiem nams baron carbon nitropen oXYQen fluarine neon
7 9 relative atomic mass 11 12 14 16 19 20
11 12 13 14 15 16 17 18
Na Mg Al Si P S Ci Ar
sodlum | magnesium aluminium sliicon  |phosphorus | suffur chionine argon
23 24 27 28 31 32 36.5 40
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
potassium | caklum | scandium | titamum | vanadiem | chromium | mangansese von cobalt nickel copper 2inc palflum | gemaniom | arsenic salenium | bromine krypton
38 40 45 48 51 52 55 56 59 59 64 65 70 73 75 79 80 84
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe
rubidism | strontlum yitrm ZWConium hobl malybd technatium hanl thodium | palladium silver cadmium ndium tin antimony | tallunium iodine X&O0N
85 88 89 M 23 86 - 101 103 106 108 112 115 119 122 128 127 131
55 56 57-71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba  [lanthanoids|  Hf Ta W Re Os Ir Pt Au Hg T! Pb Bi Po At Rn
cansium barurm hafrdum tantalum | tungsten | rhenium asmium irldiam platinum gokt mercury thallium lead blemuth | polonlum | astatine radon
133 137 178 181 184 186 190 192 195 197 201 204 207 209 - - -
87 88 88-103| 104 106 106 107 108 108 110 11 112 114 116
Fr Ra actinolds Rf Db Sg Bh Hs Mt Ds Rg Cn Ft Lv
francuem radium Rutherfordium | dubnéum | seaborgium| bohnuen | hasslum | msltnedum i sntgenlum| coparnicium flarovium liveemarlum
lanthanoids 57 58 59 60 81 62 63 84 65 66 67 68 89 70 kAl
La Ce Pr Nd Pm Sm Eu Gd Tb Dy He Er Tm Yb Lu
fanthanum | cenum dy nsodymium |promathium | samanum | suropium | gadoliniom | terbium | dysprosium | habméum erblum thulium yttarbium | htetium
138 14 141 144 - 150 152 157 159 163 165 167 169 173 175
actinoids 89 20 91 92 93 94 95 96 97 28 99 100 101 102 103
Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
actrium thorlum | protactinium | uranium | neptunium | plutonium | amsencium | cufium berkellum | callfornlum | einstsindum |  fermium detevim bl lum
= 232 231 238 - = - - - - - = - - -

The volume of one mole of any gas is 24 dm” at room temperature and pressure (r.t.p.).



FCS 2017 3E EOY Science Chemistry

Mark Scheme

Section A (20 marks)

Q1 Q2 Q3 Q4 Q5
D A Cc A D
Q6 Q7 Q8 Q9 Q10
D B D B A
Q11 Q12 Q13 Q14 Q15
D B Cc D B
Q16 Q17 Q18 Q19 Q20
Cc B D c C

Sections B and C (Max: 65 marks)

Notation used in marking:

e ECF: Error Carry Forward
BOD: Benefit of Doubt

Section B (45 marks)
QUESTION 1
1(a)G[1]

1 (b) F [1]
1(c)Hand I [1]
1(d) F[1]
1(e)JorG (1]
QUESTION 2
2(a)D[1]

2 (b)A[1]
2(c)C[1]

2 (d) B[1]
QUESTION 3

3 (a) measuring cylinder [1]
3 (b) pipette [1]

3 (c) thermometer [1]

3 (d) filter funnel [1]




QUESTION 4

4
Oxides
reaction reacts only with | reacts only with | reacts with both [2 m for all
with acids acids alkalis acids and alkali cor’rect]
or alkali [1mif2are
correct and Om
type of basic acidic amphoteric if only one is
oxide correct
Calcium oxide Phosphorous (V) | Aluminium oxide | Carbon
oxide monoxid
Coper (II) oxide Zinc oxide

"
T L

[1m for every 2 correct oxides classified. No half marks awarded]

4(iii)  aluminium oxide : Al2O3 [1m]
Copper (1) oxide : CuO [1m]
QUESTION 5

5(a) The student’s aspirin is not pure [1m] as there is another point that doesn't belong to
the pure aspirin or salicylic acid [1m] {or} it is made of a mixture pure aspirin, salicylic acid
and another unknown substance. [1m]

5(b)(i) simple distillation

5(b)]§ii) ethanol [1m] , as ethanol has a lower boiling point of 78°C and will be distillate first
[1m

QUESTION 6

6(a) Argon [1m]

(b)(I) the particles are in a disorderly(randomly arrangement; close to each other [1m]
{Many missed out on the disorderly arrangement hence mark not awarded}

(ii) the particles are moving slower. [1m]

(c)(i) decay of vegetation (plant or animal matter)/ waste gases from livestock [1m]
Green house gas / trap energy from the sun which causes global warming. [1m]

(c)(ii) incomplete combustion of fuel [1m]

CO binds to red blood cell {RBC} which cause the RBC not to be able to transport O>
in the body. /lead to breathing difficulties/ respiratory problems[1m]



QUESTION 7
7(a) . [1m] for 2 correct cations drawn / place a “2” in front of the K* ion.
. [1m] for the correct oxide ion drawn.
7(b) K has one electron in the outermost shell which it loses to form the ion. [1m]

O has six electrons in the outemost shell hence it gains 2 electrons to form the
ion[1m]

The ions formed has a completely filled valence electron shells madeup of 8 valence
electrons. [1m] {many missed out on the third point}

QUESTION 8
8(a) gas syringe . [1m]
8(b)(i) 25.2.[1m]
8(b)(ii) 0.1. [1m]
8(c)(i) Zn+ 2 HNO3->Zn(NO3)2 + H2 . [1m for correct formula] .[fttm for balanced eqn]
8(c)(ii) 0.15 mol of Zn. [1m]
0.15mol of H; produced
3.6dm? of Ha. [1m]

SECTION C (Max: 20 Marks)
QUESTION 1

1 (a) (i) covalent bond [1m]
(a)(ii) 2m for correct number of electrons shared, and correct number of atoms.

1(b)(i)) ammonia is a simple covalent molecule. There is only weak intermolecular forces of
attractions [1m] which require low heat tovercome (Not broken). . [1m]

(b)(ii) there is no free ions or free moving electrons to conduct electricity
d a damp red litmus paper at the mouth of the test tube.
The damp red litmus paper will turn blue. . [1m]
{many missed out on “damp” hence mark not awarded}
(d) sodium hydroxide or calcium hydroxide . [1m]
Warm/ Heat the mixture. [1m]
NH4Cl + NaOH - NaCl + NH3 + H20. [1m]



QUESTION 2
2(a)(i) 2.8 ; 2.8.8[1m]
Both have 8 electrons in the outermost shell or both have 8 valence electrons [1m]
2(a)(ii) The outermost shell is completely filled . [1m]
2(a)(iii)neon —making neon lights
Argon — filling up light bulbs
Helium — filling up balloons / blimp [1m for any correct ]
2(b)(i) the yellowish —green gas will disappear and the solution will turn orange/reddish
brown [1m]
Chlorine is more reactive than bromine. [1m]
2(b)(ii)2KBr + Cl,=> 2KCl + Br2  [1m]
2b(iii) Fluorine. [1m]
2b (iv) no of mole of Cl2 = 0.75 mol [1m]
= no of mol of Br, produced.
Mass of Br. =0.75 X 160
=120g[1m]
QUESTION 3
3(a)(i) sulfuric acid . [1m]

(i) Add excess magnesium to sulfuric acid ;

Filter off (excess) magnesium carbonate’]

Heat the filtrate until it is saturated:;
leave it to cool and crystals to form;

Filter/collect the crystals and Dry the crystals with filter paper

[1m for each correct step max 4 m]

3(b)(i) H2S04_+MdgCO3:> MgSO4 + H.0 + CO, [1m for correct formula] [1m for balanced
eqn]

3(b)(ii) Bubble the gas into limewater/calcium hydroxide

white precipitate produced in the lime water [1m]
3(c) magnesium (metal)/magnesium oxide/magnesium hydroxide [1m]

3(d) itis non soluble salt [1m]
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