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Section A — Multiple Choice Questions [20 marks]

Four possible answers (A, B, C, and D} are given for each question. Choose the most appropriate
answer and record your answer in the OMR form provided.

1

Which statement best describes both hydrochloric acid and ethanoic acid of the same
concentration?

A Both have a pH of 4.

B  Both are strong electrolytes.

C  Both turn moist red litmus paper blue.

D Both react with metal carbonates o liberate a gas.

Which of the following oxides is most suitable to reduce the alkalinity of soil?

A sulfur dioxide

B calcium oxide
C carbon monoxide
D magnesium oxide

Which salt could not be prepared by reacting a metal with a dilute acid?

zinc nitrate

iron(IT) chloride
copper(Il) chloride
magnesium sulfate

oo mP

Which method could be used to prepare a pure sample of barium sulfate from dilute sulfuric
acid?

A add aqueous barium nitrate, filter, crystallise the filtrate

B  add agueous barium chioride, filter, wash and dry the residue

C  add an excess of barium hydroxide, filter, crystallise the filtrate

D  add an excess of barium carbonate, filter, wash and dry the residue

Solid R is gradually added to aqueous solution 8. The changes in pH are shown on the
graph. Which statement can be deduced from the graph?

pH

A

14

|

0 » Mass of solid R added

Solid R is insoluble in water.

Solid R is a non-metal oxide.

The identity of S is sulfuric acid.
The salt formed is an insoluble salt.

Do wp
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6

10

(

Which reagent could be used to distinguish between dilute nitric acid and dilute hydrochloric
acid?

A aqueous lead(Il) nitrate
B agueous ammaonia
C aqueous lithium carbonate

D iron(II} carbonate

X, Y and Z are three elements with consecutive atomic numbers. Y is a noble gas. When X
and Z react to form a compound, which of the following statements is correct?

A Atom of X transfers one electron fo an atom of Z.

B  Atom of Z loses one electron and atom of X accepts one electron.

C  Atom of X shares two electrons to form a single covalent bond with Z.

D  Atoms of X and Z share an electron each to form a single covalent bond.

The element francium, Fr, is in the same group as Na in the Periodic Table. Which of the
following is likely to be a property of Fr?

A Itis too hard to be cut by a knife.

B It has poor electrical conductivity in solid state.

C It reacts explosively with water to release hydrogen gas.

D [t forms a covaient compound with chiorine of the formula FrCi.

Two different hydrocarbons each contain the same percentage by mass of hydrogen. Which
property will be the same for both hydrocarbons?

empirical formula

structural formula

relative molecular mass
number of atoms in a molecule

ToOomw>

12.0 g of anhydrous magnesium sulfate combines with 12.6 g of water to form hydrated
magnesium sulfate. What is the formula of the hydrated magnesium sulfate?
[M: of MgSQ4 = 120}

A MgS04.3H0
B MgSQ04.5H0
C MgS04.7HO
D MgSQC.4.0H0

Which of the following represents 1 mole of a substance?

number of atoms in 1 g of helium

number of molecules in 35.5 g of chlorine gas

number of ions in 29.25 g/dm? of sodium chloride solution
number of chloride ions in 85 g of magnesium chioride

o0 w>X

3 {Turn Over]



Raffles Girls School (Secondary) Year 4 Chemistry End-of-Year Assessment

12 In which oxide does X have the same oxidation state as the chioride XC/l3?

A X0
B X0
C X0
D X:03

13  An element R reacts in the following ways:

2R+ 0O; — 2RO
R + 2HC/ -» RCL + H2
RO + H» — no reaction

What is the identity of R?

A iron

B copper

C calcium

D aluminium

14 In an electrolysis experiment, the same quantity of electricity deposited 32 g of copper and
12 g of titanium. What is the charge on the titanium ion?

A 1+
B 2+
C 3+
D 4+

15  Which of the following statements is true about an endothermic process?

A Light energy is required to break the bonds in the reactants.

B Activation energy is smaller than the enthalpy change of the reaction.

C The total energy content of the products is more than that of the reactants.

D  The total energy change in bond formation is more than that in bond breaking.

16  Which of the following statements is false about combustion cf fuels?

The products formed are very stable.

The process involves both bond breaking and bond formation.

The products formed have a lower energy content than the reactants.

The complete combustion of hydrogen fuel produces carbon dioxide and water.

cowmr
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17  The mass of the reaction flask containing marble chips and dilute hydrochloric acid was

18

19

20

measured. The graph shows the results of two experiments, P and Q.

Mass of
reaction flask

Which of the following explains the difference in results between P and Q?

A Acatalyst is added in Q.

B A higher temperature is used in P.

C  Larger marble chips are used in Q.

D A higher concentration of hydrochloric acid is used in P.

Which of the following will increase the yield of hydrogen iodide, HI ?
Hz(g) + 2(g) = 2HI(g) AH<O

removal of hydrogen gas

increasing the temperature

decreasing the temperature

decreasing the volume of the reaction vessel

ooOowpr

What property would show that a compound must be an alkene?

A It reacts with bromine.

B ft can undergo combustion in air.

C  Iltis a hydrocarbon with a C=C bond.
D It only contains carbon and hydrogen.

Which of the following can distinguish between ethane and ethanol?

litmus paper

chlorine gas in the dark

aqueous barium chloride

acidified potassium dichromate(VI)

COoOwrX

End of Section A
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Section B (60 Marks)

Answer ALL questions and write your answers in the spaces provided.

B1

B2

Molybdenum is a transition element used to make hardened steel. Molybdenum can be
produced by heating molybdenum(V1} oxide, MoOas, and aluminium.

(a) Construct the equation for this reaction.,

............................................................................................................. [1]
(b) Using your answer in (a), explain if molybdenum or aluminium is considered the

more reactive metal.

............................................................................................................. [1]
(c) Molybdenum has a melting point of 2623 °C. Describe its bonding and structure.

............................................................................................................. [2]
Potassium sulfide can be produced by heating potassium sulfate with carbon as shown in
the equation below.

K2S04(s) + 4C(s) — K2S(s) +4CO(g)
(a) Draw the dot and cross diagram to show the bonding in potassium sulfide.
[2]

(b) State a physical property of carbon monoxide.

............................................................................................................. (1]
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B3

Copper can be obtained by heating copper(ll) oxide in a stream of hydrogen gas as shown
in the diagram below. The burner is turned off when the reaction is completed but the
hydrogen is kept flowing until the tube is cold.

dry hydrogen N
RCS.. . CFaA

]7r Z4 \
- copper(Il) oxide

burner

%excess hydrogen burning

The reaction is represented by the following equation.
GuO(s) + Ha(g) — Cu(s) + H20(g)

(a) Suggest why hydrogen is kept flowing until the tube is cold after the reaction is
completed.

(b) Explain, in terms of oxidation state, whether copper(Il) oxide has been oxidised or
reduced.

{c) 9.00 g copper was formed when 11.5 g of copper(ll) oxide was reacted with
hydrogen. Calculate the percentage yield of copper.

[2]
(d) The Statue of Liberty in New York is made from iron frame covered with copper
plates. In 2004, work had to be carried out to stop the iron frame from rusting away.
The iron frame rusted more quickly when it was in contact with copper.

Explain why copper in contact with iron causes the iron to rust faster.

7 [Turn Over]
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B4 Ozone molecules are formed from oxygen gas in the presence of UV light. It is a strong
oxidizing agent and is used in many industrial applications such as in the preparation of
pharmaceuticals and synthetic lubricants. The equation below shows how ozone can be
formed in the atmosphere.

0:+0—-0; AH<O0
(a) Explain, in terms of bond breaking and bond forming, why this reaction is
exothermic.

.............................................................................................................

............................................................................................................. [11
(b) When 100 g of oxygen molecules react, 1225 kJ of energy is released. Calculate
the enthalpy change of this reaction.
[2]
(c) State a pollutant that depletes ozone in the atmosphere.
............................................................................................................ (1]
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B5 The graph below shows the volume of carbon dioxide produced over time in the reaction
between dilute hydrochloric acid and aquecus sodium carbonate.

Volume of CO, produced

» Time
Figure 1
(a) In experiment A, 15.0 cm?® of 1.00 mol/dm? of aqueous sodium carbonate reacted

with 40.0 cm?® of 1.00 mol/dm? of dilute hydrochloric acid. Calculate the volume of
carbon dioxide produced at room temperature and pressure.

Na.COz(aq) +2HCI(aq) —2NaCl(aq) + CO2(g) + H0()

[2]

(b) The experiment is repeated using cooled dilute hydrochloric acid. Sketch the graph
on Figure 1 and label it X. (1]

9 [Turn Over]
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(c) The graph below shows how the time taken for a reaction to reach completion
changes with temperature.

Time taken for reaction to reach completion
A

> Temperature

(i) With reference to the graph above, state the relationship between rate of
reaction and temperature.

....................................................................................................

(i) Explain your answer to ¢(i) using the collision theory.

....................................................................................................
....................................................................................................
....................................................................................................
....................................................................................................
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B6 Study the reaction scheme below and answer the questions that follow.

pungent gas which
turns moist red
litmus paper blue

-y
warmed with agueous
ammonium chloride
colourless acidic gas D white
solution A precipitate E
dilute
aqueous copper(ll) sulfate hydrochloric acid
Y h A
blue white calcium chioride | + acidicgas D
precipitate B | * precipitate solution
dilute EXCess aqueous
nitric acid sodium hydroxide
X
blue white
solution C precipitate F

(a) Iidentify the following substances.

(b} Write an ionic equation for the formation of F.

.............................................................

11
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B7 Phosphoric acid can be formed when phosphorus(Ill) oxide, P4Os, reacts with hydrogen
chloride at 100 °C.

(@)

(b)

P4Os(l) + 6HCI(g) — 2H3POa(l) + 2PCla(g)

Predict the effect on the concentration of phosphoric acid when some phosphorus
trichloride is removed. Explain why.

.............................................................................................................
.............................................................................................................
.............................................................................................................

.............................................................................................................

Predict the effect on the concentration of phosphoric acid when the pressure of the
system was decreased. Explain why.

.............................................................................................................
.............................................................................................................
.............................................................................................................

.............................................................................................................
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B8 Plastic litter is one of the biggest problems facing the world's seas with the amount of plastic
in the ocean tripling by the year 2025. One of the most common piastic disposed is
poly(chloroethene). Large quantities of poly(chloroethene) are manufactured annually and
used in the production of a variety of products, including children’s toys.

The flow chart shows the steps involved in the manufacture of poly(chloroethene).

crude oil

A

ethene

salt solution

chlorine

dichloroethane

B

X

chloroethene

Y

poly(chloroethene)

(a) Name the two processes involved in A.

(b) State the type of reaction in B.

(c) Draw the full structural formula for dichoroethane.

13
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(d) Ethene can also be used to manufacture ethanol. State the reagent and conditions
for this reaction.
REAGE N oo e
o] 5o [11a] 0= ST 2]

(e) Draw three repeating units of poly{chlorcethene).

14
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physical properties of carboxylic acids.

B9 Carboxylic acids are a homologous series of organic compounds. The table below shows some

Carboxylic acid Condensed Melting point/ °C | Boiling point/°C
Structural
Formula

Methanoic acid HCO:H 8 100
Ethanoic acid CHsCO2H 17 118
Propanoic acid CHaCH2COxH =21 141
Butanoic acid CH3(CH3),CO2H -8 164
Hexadecanoic acid ? 63 269

(a)

(b)

(c)

(d)

Predict the condensed structural formula for hexadecancic acid that contains 16
carbon atoms.

............................................................................................................. (1]
With reference to carboxylic acids, explain the term homologous series.
............................................................................................................. [2]
Propanoic acid reacts with ethancl to produce an ester.
() State the reagent for this reaction.
................................................................................................... [1]
(ii) Name and draw the full structural formula of this ester.
NaMB: i [2]
State the formula of the salt formed when butanoic acid reacts with magnesium
hydroxide.
............................................................................................................. [1]
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B10 A student carried out two experiments to compare the mass of silver deposited on the
electrode over 60 minutes. For both experiments, she used 250 cm?® of aqueous silver
nitrate of the same concentration with platinum electrodes.

In Experiment 1, a current of 1.0 ampere was used and the mass of one electrode was

weighed every 5 minutes. In Experiment 2, the procedure was repeated with a current
of 2.0 ampere instead. The results were plotted and shown below.

Mass of silver 3.0

i i : ; o
deposited / g N "
e Egperimehtzj// S
25 : LA
RV SR NS ; Experiment 1.
2.0 : /
} i /] "
341 7/
15 w4 3
0 E
/ - E "
0.5 : 5
oo Wt ; b

Time /min
0 5 10 15 20 25 30 35 40 45 50 55 60

(a) (i) Which electrode was weighed in the experiment?

................................................................................................... n
(i) Write the half-equation for the reaction which took place at this electrode in
a(i).
................................................................................................... 1N
(b) With reference to the graph above, state two trends observed from the graph
above.
............................................................................................................. [2]

16
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(c)

(d)

(e)

()

(9}

Determine the mass of the silver deposited after 15 minutes for Experiment 2.

............................................................................................................. 1
With reference to the above experiments, suggest the modifications made to the
electrodes in the industrial purification of impure silver.
Anodesax a2 a2 Rilaa Rl Raa  Rad Raa
Gathogesg....prc.... BEG . B DS o B e REC . RG] [1]
At the end of both experiments, the student added dilute hydrochleric acid into the
beaker. There was no precipitate formed. Calculate the molar concentration of the
aqueous silver nitrate at the start of the experiment.

[1]
The student repeated the experiment with 125 cm? of the same concentration of
aqueous silver nitrate and applied a current of 4.0 ampere for 60 minutes. Sketch
the expected results on the same graph above and label it as X.

[2]
Explain why silver metal conducts electricity and explain how this differs from the
conduction of electricity by agueous silver nitrate.
............................................................................................................. (2]

End of Section B
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