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End of Year Examination 2021/3Exp/Chemistry

Section A: Multiple Choice Questions [30 marks]

Choose the most appropriate answer for Question 1to 30.

Answer all questions on the OTAS provided.

The apparatus in the experiment is set up using different gases in the two inverted

beakers as shown.

Which pair of gases would cause an upward movement of water at U?

Gas 1
Air
Porous pot

Waler

Gas 1 Gas 2
A carbon dioxide hydrogen
B / hydrogen carbon dioxide
C _ methane carbon dioxide
D i carbon dioxide methane

Three dry test tubes were filled with different gases and placed in a trough of water. After
a long time, the water had risen in two of the tubes as shown in the diagram.

Tube1 Tube2 Tube3

Which gases could the tube have contained?

tube 1 tube 2 tube 3
A | sulfur dioxide chilorine hydrogen
B chlorine sulfur dioxide hydrogen
c | sulfur dioxide hydrogen chiorine
D chlorine hydrogen sulfur dioxide

[Tum over
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3 Five substances were i
prepared in the laboratory. The meltin i i
l g ints a i [
of the five substances were obtained and tabulated in the nm%_mumm_oi i

substance | melting point/°C | boiling point/°C |

| v 50 80
_ B 70 450
_ X 65 57
\ 4 =35 ED
F . 0 100

At what temperature would there be two liquids?

-20°C
-150C
20°C
95°C

o0Ow>»

4  The graph below shows th i
e change i .
heated to 120 °C. ge in temperature with time when ice at -20 °C is

120
u

temperature/°C

v . time
iIch entry in the table shows the cormrect change taking place between the points?
CY,

e

the volume of steam increasing

StoT i
particles are gaining kinetic energy

graph section change
A PtoQ
= — average energy of particles remains constant
0
particles gain
Cc RtoS —
D
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End of Year Examination 2021/3Exp/Chenstry : 7 End of Year Examination 2021/3Exp/Chemistry 8

9 A manufacturer accidentally dropped some tiny industrial diamonds into copper(ll) oxide 11 An element Z exists in three isotopic forms as shown beiow.
powder. Which steps could be used to recover the diamonds from the mixture? _
Isotope | ez 67z sz |
step1 step 2 step 3 .4 _ Isotopic abundance (%) 10 p q
A | shake with dilute sulfuric acid filter evaporate the filtrate to dryness :
B | shake with dilute sulfuric acid | filter | save the residue and wash it with water If the relative atomic mass of element Z is 87.7. What is the value of p?
c shake with water filter | save the residue and wash it with water A 10
D _ shake with water filter evaporate the filtrate to dryness B 20
! C 70
D 80

10 The outer shell electrons in compound YZ2 are shown.

12 The chemical formula for the carbonate of chromium is Cr2(COs)s. Which of the following
give the comrect formula of compounds of chromium?

A Cr(OH)s, Cr(NOs)s, Cr(SO4)s
B Cr(OH)s, Cr(NOs)s, Cr(S04)s
C Cr(OH)2, Cr{NOz)2, CrSO4

D CrOHz, Cr(NOs)z, CrSO0a)s

Use the Periodic Table to find the number of neutrons in an atom of Y, which is in the 13 The table shows some information on elements X and Y.

second period or row of the Periodic Table. Element | Group | Period
X Vi 2
A 6
B s Y [} 3
c 10
D 12 What will be the chemical formula of a compound formed between these two elements?
A XY
B YX
C XaYa
D Y2X3

[Turn over
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End of Year Examination 2021/3Exp/Chemistry

20 A soiution of J was added 0.5 cm? at a time, with stirring, to aqueous solution M. The

changes in the pH of the mixture are shown in the graph below.

pH
A

13

7-

Y

Amount of substance J added

What could substance J and solution M be?

i substance J substance M
A aqueous ammonia sulfuric acid
B magnesium oxide nitric acid
C potassium oxide hydrochloric acid
) zinc oxide | ethanoic acid

21 A solution contains barium ions, zinc ions and one type of anion.
What could the anion be?

chloride
hydroxide
carbonate
sulfate

o0 >

22  Which of the following pairs of reactants is most suitable for preparing the given sait?

_ reactants salt prepared

A calcium carbonate and sulfuric acid calcium sulfate

._ B copper and sulfuric acid copper (ll) sulfate
Cc magnesium oxide and sulfuric acid magnesium sulfate
D zinc nitrate and sulfuric acid zinc sulfate

[Turn over
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24

25

End of Year Examination 2021 (3Exp/Chemisiry 12

A gardener brought a bag of ammonium chloride and ammonium sulfate but had forgotten

to label the bags. Which of the following tests would enable him to distinguish between
the two chemicals?

A Adding dilute hydrochioric acid
B Adding dilute sodium hydroxide
C Adding aqueous silver nitrate
D Adding zinc oxide

Q is a solid which conducts electricity and has a high melting point.

On warming, Q partly dissolves in excess dilute hydrochloric acid, leaving behind a
residue. What is Q?

brass

graphite
sodium chloride
zinc

oo w>»

Four clean nails were prepared and three of them were coiled with metals as follows.

The nails were put into four test tubes, P, Q, R and S. Potassium hexacyanoferrate(lil)
solution was then poured into the tubes to cover the nails.

Potassium hexacyanoferrate(lll) solution forms a dark blue colour with iron (1) ions that

are present in the rust. The intensity of blue colour indicates the extent of rusting that has
taken place.

nail
coiled
with Mg

solution of potassiom hexacyanoferrate(ili)

Which of the following correctly shows the order, in increasing intensity, of the blue colour
observed in the four test tubes above?

P,QRS
P,Q SR
R.S5,Q,P
S,R QP

o0 w>»
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End of Year Examination 2021/3Exp/Chemistry 15

Section B [40 marks}]
Answer all the questions in the spaces provided.

B1 The names of some substances are given in the following list.
nickel helium graphite oxygen
silicon dioxide . aluminium oxide carbon dioxide  zinc hydroxide

Use the names of these elements to answer the questions below. You may use each name
once, more than once or not at all.
(a) Which of the substance(s) is/are non-metallic element(s)?
{b) Which substance(s) has/have possitive ions surrounded by a sea of electrons?
(c) Which substance(s) can react with both sulfuric acid and sodium hydroxide?

.......... : et AL D LB R TTIE . 3 ]|
(d) Which substance(s) contain(s) both ionic and covalent bonds?

(e) Which compound(s) exist(s) as simple molecules?

[Tum over

End of Year Examination 2021 {3Exp/Chemistry 16

B2 ‘Concentrated suifuric acid will undergoes a decomposition on strong heating fo produce
sulfur dioxide gas, water vapour and oxygen.

2H2S04 — 2H0 + 2S0; + O»

The diagram shows the apparatus used to collect oxygen gas from the decomposition
of concentrated sulfuric acid during strong heating.

@I concentrated sulfuric acid

__/ : --;_| oxygen
ﬁéwi-f water

(a) Explain the role of substance P and suggest its identity.

(b) The first few samples of oxygen gas collected are to be disposed. Explain.
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End of Year Examination 2021/3Exp/Chemistry

B5 (a) Stainless steel alloy is used to make some bicycle parts. What is meant-by the term B7 Haematite and coke are used to make iron in the blast fumace
alloy? .
(@) Explain, with relevant chemical equations, why coke is essential to the process of

................................................................................................................ 1 miaking iron from haematite. .

(c) Other than strength, state the advantage of using stainless steel alloy to make bicycle
parts.

B6 When lead reacts with excess oxygen in the air, two different oxides can be formed
according to the equations below. (b) tron from the blast fumace contain carbon and silicon as impurities.

What is the source of silicon impurities in the blast fumace?
Formation of lead (Ii) oxide: 2Pb + Oz > 2PbO

Formation of lead (IV) oxide: Pb + O2 > PbO2 1]

1.03g of lead metal is heated in excess oxygen which forms only one product. The mass of

the product is found to be 1.19 g. (c) Suggest why a thin layer of slag is often left on the molten iron after its extraction.
By using the equations above and performing suitable caiculations, determine which of the
two oxides was formed. 3
[3]
[Tum over
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(d) Potassium chioride can also be formed by bumning potassium in chiorine, which is a €2 Boron nitride is a macromolecule made up of boron and nitrogen. The chemical formula of
violent reaction that produces a bright flame and a lot of heat. boron nitride is equivalent to its empirical formula, which is BN. Boron nitride exists in multiple
structures, giving rise to varying properties of the material.
(i) Explain in terms of gain and loss of electrons, how potassium ions and chloride
ions are formed when potassium reacts with chlorine. The figure below shows the structure of hexagonal boron nitride, where altemate boron and
nitrogen atoms are chemically bonded to form interlocking hexagonal rings as well as
structure of cubic boron nitride, where attemating boron and nitrogen atoms are chemically
bonded in a tetrahedral network.

..I.......,...........::.............,,.:.:.,....,..,....:...I...,......II.......:.J,........HNH —._OXNQOH_N_ gﬂoq,_ 3:&0 OCUMO an: Dmﬁlam

(ii)  Using your knowledge about how metals could be extracted from their compounds,
suggest a method that can extract potassium from potassium chioride.

(iif) Predict and explain how calcium will react with chlorine as compared to the
reaction between potassium and chiorine. .
@: boron atom O nitrogen atom
B e R B L G SO STt IO P ST /| (a) Hexagonal boron nitride can be formed by reacting boric acid, Hs:BO3, with ammonia.
Water is formed in the reaction as a by-product. Write a balanced chemical equation

for this reaction.

(b) Hexagonal boron nitride is commenly used as an additive to cosmetic products such as
eye-shadow powder and lipstick formulations, as it applies smoothly onto the skin.
Explain how the structure of hexagonal boron nitride makes it suitable for use in cosmetic
products.

[Turn over
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it to conduct electricity. Explain your answer.

End of Year Examination 2021/3Exp/Chemistry
(c) With reference to the structure of hexagonal boron nitride, suggest if you would expect

often used for cutting tools and as an abrasive coating for shaping and polishi

(d) Cubic boron nitride is extremely hard and has excellent wear resistance. Hence, itis
metals.

(i) Explain how the structure of cubic boron nitride would make it suitable for use in

cutting tools.

(i) Suggest another physical property that cubic boron nitride would have and expiain
how that aids in its use in cutting tools.

END OF PAPER
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