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Section A — Multipie Choice Questions {15 marks]

There are 15 questions in this section. Answer all questions. For each question, there are four
possible answers (A, B, C, and D). Choose the most appropriate answer and record your choice
on the OMR answer sheet.

1 Which reagent(s) would best distinguish A{(NOs)s(aq) from NH4Ci(aq)?

Add HzSOa,(aCE)

Add N82003(S)

Add NaOH(aq) in excess

Add NaOH(aq) and Al powder, then warm

oow >

2 When agueous silver nitrate was added to solution X, a white precipitate was formed.
The precipitate dissolved partially when dilute sulfuric acid was added and a gas was
evolved. The gas formed white precipitate with limewater. Upon addition of more acid,
the amount of precipitate appeared to increase.

What could most likely be present in solution X?

Sodium carbonate and sodium chloride
Sodium carbonate and hydrochleric acid
Aluminium hydroxide and carbon dioxide
Aluminium hydroxide and sodium chloride

comrP

3 The following observations were made when nickel and iron were placed separately into
salt solutions of three metals P, Q and R.

metals salt solution of P | salt solution of @ | salt solution of R
nickel Yes, displaced Not displaced Not displaced
iron Yes, displaced Yes, displaced Not displaced

What is the correct order in decreasing reactivity of the five metals?

R, Q, Fe, Ni, P
R, Fe, Ni,Q, P
R, Fe, Q, Ni, P
R, Ni, Fe, Q, P

ool >




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

4 The following diagram of a Blast Furnace has been incorrectly labelled.

iron ore, coke in

X
—-= waste gases out

hot air in
iron out —

Which of the following modifications in the labelling should be made?

I Hot air should enter at X and waste gases should leave at Y.
li Iron ore, coke and limestone should be added at the top of the furnace.
Il The slag should float above the iron.

A lonly
B landll
C landll
D llandlll
5 In an electrolytic experiment involving aqueous silver nitrate, 1.08 g of silver was

deposited at the cathode. What is the volume of the gas collected at the anode?

30.0 cm®
60.0 cm®
180 cm®
240 cm?®

oow>»
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6 Which of the following set-ups will produce the greatest reading on the voltmeter?

A C
Cu zZn Pb Cu
sodium chloride dilute
solution hydrochieric acid
B D
Zn M'g P:o Mg
Tl sugar
distilled water solution

7 Commercially available ‘cold packs’ and ‘heat packs’ use reactions to cause a change in
temperature.

One type of pack consists of two bags - an inner bag containing water, and an outer bag
containing ammonium nitrate. When the inner bag of water is broken by squeezing the
package, water that is released dissolves the ammonium nitrate. When this occurs, the
temperature of the solution decreases.

Based on the information provided, which statement best explains whether ammonium
nitrate is used as a cold or hot pack.

A Ammonium nitrate is used as a cold pack because it undergoes an exothermic
dissolution process.

B Ammonium nitrate is used as a cold pack because it undergoes an endothermic
dissolution process.

C Ammonium nifrate is used as a hot pack because it undergoes an exothermic
dissolution process.

D Ammonium nitrate is used as a hot pack because it undergoes an endothermic
dissolution process.

8 The scheme shows four stages [ to IV in the process involving the production, storage
and usage of hydrogen as a fuel.

2H,0 (1) — 2Hy (g) + Oz (g) —os 2H; () + Oz (1) — 1 2H,0 (g)

! A
v

Which stages are endothermic?

A landll
B landlIV
C tilandll
D WlandIV
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9 The diagram represents the distribution of kinetic energy of reactant particles at two
different temperatures. Assuming that the areas under the two curves are equal, which
statement is correct?

A I_Ea ........ T
[ T,
Number of | -
particles S :
P4 A I
----- RGE—RG!
—

Kinetic Energy

At T4, the activation energy is lower than that of Ta.

At T, the enthalpy change of the reaction is higher than at T.

At T,, a greater number of particles have sufficient energy to react.
At T, the reaction takes a longer time to complete.

TOwm>

10 Which of the following correctly describes the effects on AH and E, when the temperature
is increased and when a catalyst is used?

Increasing temperature Using catalyst

AH Ea AH E,
A unchanged decrease unchanged decrease
B unchanged unchanged unchanged decrease
c decrease decrease unchanged decrease
D Increase unchanged decrease decrease

11 Which of the following acids will produce the fastest initial rate of reaction when 4.00 g
of magnesium ribbon was added fo it at room temperature and pressure?

15.0 cm?® of 1.00 mol/dm?® nitric acid

20.0 cm?® of 1.00 mol/dm?® sulfuric acid
25.0 cm® of 1.00 mol/dm?® ethanoic acid
30.0 cm® of 1.00 mol/dm® hydrochloric acid

oOom>
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12 The graph for the equilibrium X(g) + Y(g) = 3Z(g) with AH < 0 is given below.

%vyieldof Z
4 ]
Graph 1

s~RGS RGS

Graph 2

oy
:

Progress of reaction
Which of the following changes could account for the change from Graph 1 to Graph 27

I Addition of catalyst
It Increases in temperature
Il Increase in pressure

A Onlylis correct.

B Onlyllis correct.

C Il and Il are correct.
D I, Handlll are correct.

13 Which of the following alkenes can form an alcohol which only have three structural

jsomers?
A Butene
B Ethene
C Pentene
D Propene

14  Which of the following six-carbon organic compounds has the lowest boiling point?

A hexane

B cyclohexanol

C  2,2-dimethylbutane
D 3-methylpentane

15  Given that 100 tonnes of glycine, HNCH,CO;H, was polymerized and 68 tonnes of the
polymer was obtained, which is the maximum percentage vyield for this reaction?

32 %
68 %
76 %
89 %

OO
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Section B (55 Marks)

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

B1 Use the reaction scheme shown below to answer the following gquestions.

Warm with aluminium
foil and sodium
hydroxide solution

Pale blue solution M
is a mixture of two
salts containing the
same anion

Colourless gas A

which turns moist

red litmus paper
blue

(a) Identify A, B and C.

A

Add sodium
hydroxide solution

Mixture of blue and
white precipitate

Add excess sodium
hydroxide solution

h 4

Blue precipitate B in
colouriess solution

Add potassium
icdide solution

h 4

Bright yellow
precipitate C

B:

C:

[3]

(b} Write the chemical formulae of the two salts in mixture M.

[2]
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B2

Electrolysis can be used to remove unwanted hair. The customer holds a metal bar which acts
as a positive electrode. A needle, which acts as the negative electrode, is held by the operator.

(a) The solution around the tip of the needle is a very diluted sodium chloride solution.

o __ needieis mads of platinium

very ditule aqueo
scdium chioride

During electrolysis, a small amount of gas was formed at the surface of the skin. Name
the gas formed near the needle and write the half-equation for the formation of the gas.

Name of gas formed :

Half-equation :

[2]

(b} To improve the appearance of the metal bar held by the customer, two different
experiments were set up by a student to electroplate the metal bar with silver.

cathode ;?f ;_Bm cathode
anode L-metal bar to be Lmetal bar to be
carbon rod plated plated
aquecus siver .
—  nifrate aqueous silver
oxygen gas AgNO(aq) —"  npitrate
Experiment 1 Experiment 2 AgNOs(aq)

After some time, it was observed that when no more silver is being deposited on the
metal bar in experiment 1, silver was still being deposited on the metal bar in experiment
2.

Account for this observation.

[2]
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B3 A 6.30 g sample of hydrated ethanedioic acid, H,C204.xH20, was dissolved in water and the
solution was made up to 250 cm®.

A 25.0 cm® sample of this solution was acidified and titrated with 0.100 mol/dm?® potassium
manganate(VII) solution. 20.00 cm® of this potassium manganate(VIl) solution was required
to react fully with the ethanediocate ions, C.0.7, present in the sample.

(a) The MnQy ions in the potassium manganate(VII) oxidise the ethanedioate ions.

(i) Complete and balance the ionic equation for the reaction between the
manganate(VII) ions and the ethanedioate ions.

2MnO4 (aq) + 5C2047(aq) + .....H(aq) > ... Mn*(aq) + 10C0.(g) +, . H0() [11

(if) Explain, using oxidation state, whether MnO4 has been oxidized or reduced in
this reaction.

[2]

(b) (i) Calculate the number of moles of manganate(VIl) ions that had reacted with
ethanedioate ions.

[1]

(i) Calculate the number of moles of ethanedioate ions reacted during the titration.

[1]

10
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(iiiy  Calcutate the number of moles of ethanedioate ions in 250 cm?® solution.

[1]
(iv)  Calculate the relative molecular mass of HoC,04.xH-0.

(1]
(v) Hence, prove that the value of x in HaCo04.xH0 is 2.

[1]

Il
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B4 A student investigated the energy released when hydrochloric acid completely neutralised
sodium hydroxide solution. The student used the apparatus shown in the diagram below.

Ba ghe wdn

Q Burette

Hydrochlonc
acid

Clamy
Cork P

Thermometer

Polystyrene cup

The student titrated hydrochloric acid of an unknown concentratlon agalnst 25.0 em® of 0.100
mol/dm® sodium hydroxide solution in a polystyrene cup. 30.00 cm?® of the acid was required
for complete neutralisation. The temperature of the mixture was measured as hydrochloric
acid was added to the mixture. A graph of the results is shown below.

Temperature of mixture /°C

(a)

35..

30

25

20

15 -

i0

Dh 5. 10 . 1= .29 25 o 35 50 . 45 5'1}
Volume of hydrochloric acid added/cm®
The graph had been incorrectly drawn by including an anomalous result at 19.00 cm®.

Suggest a reason for the anomalous result when 19.00 om?® of hydrochloric acid was
added.

[1]

12
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(b) The formula to determine the amount of energy released is as follows:

Q = mcAT

Where Q : amount of energy released (J)
m : mass of solution (g)
¢ = specific heat of water (4.2 J /g °C)
AT = change in temperature (°C)

Assuming that the density of the solution is equivalent to that of water, which is
1.0 g/lcm®, calculate the amount of energy released in the reaction.

[3]

{c) The student did the experiment again, starting with 50.0 cm® of sodium hydroxide
solution instead of 25.0 cm®.

Do you think the overall temperature change will increase, decrease or remain the
same?

[1]

13
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B5 The speed of the following reaction is determined by how quickly CIO; disappears:
2CIO; (aq) + 20H (aq) = CIO3 (ag) + CIO; (aq) + H0 (i)

Four experiments were carried out with different concentrations of C/{O; and OH" . The time
taken for which C/O, disappears were measured and tabulated below.

Experiment | Concentration of | Concentration of Initial rate of
CIO; I mol dm™ OH" / mol dm™ disappearance of
CIOz / mol dm™ s™
1 0.020 0.030 0.00276
2 0.040 0.030 0.01104
3 0.020 0.060 0.00552
4 0.040 0.060 0.02208

(a) State the relationship between the concentrations of the reactants and the rate of
reaction? Justify your answer using the results in the table.

(i) The relationship between the concentration of ClO; and rate of reaction based

on experiment and is that

[2]

(i1) The relationship between concentration of OH™ and rate of reaction based on

experiment ... AN wouveenenerne is that

[2]

(b} Explain the effect of concentration on the rate of reaction in terms of collisions between
particles.

[2]

14
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(c) Does the reaction rate depend on the concentration of CiO, and OH™ equally?
Explain your answer with supporting evidence from the table of data results.

15
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B6

(a)

(b)

Reaction 1
When hydrogen iodidie, HI, is heated in a closed tube, the following equilibrium is
established.

2 HI(g) = Ha(g) + IxAg) AH = +9.6 kJ mol™

The operating conditions for reaction 1 are:

Temperature | 65°C
| pressure
Catalyst """ "/| No catalyst needed

Predict and explain how the equilibrium yield in reaction 1 would change when the
temperature is increased from 55 °C to 450 °C.

[3]

Reaction 2
The following reaction is one of the steps involved in the production of sulfuric acid.

2505(g) + Oi(g) = 2S0s(g) AH = -197 kJ mol™

The operating conditions for reaction 2 are:

| 450 °C
Atmospheric
pressure
Vanadium(V)
| oxide catalyst

Explain why reaction 2 should not be conducted at much higher or lower temperatures
than 450 °C.

[2]

16
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(c} The graph below shows how the percentage of products at equilibrium could vary with
pressure.

% product at
equilibrium

Y

pressure

Which of the two reaction (Reaction 1 or Reaction 2) does the above graph correspond
to? Explain your answer.

[2]

17



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

B7

Cracking is the process of breaking down large hydrocarbon molecules into smaller
hydrocarbon molecules. One mole of decane is cracked to form a mixture containing one mole
of hexane and one mole of substance X.

(@ (i) One mole of decane is cracked to form a mixture containing one mole of hexane
and one mole of substance X. State the molecular formula of substance X.

(11
(i) Suggest a reason why air should be prevented from entering the reactor.

[l
(ifi)  In the boxes below, draw the two structural isomers of substance X.

Structural isomer 1 Structural isomer 2

[2]
(iv)  State the condition(s) needed to make dichlorohexane from hexane.

[1]

18
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(b) Tartaric acid is found in baking powder.

(i)

(if)

Tartaric acid reacts with sodium bicarbonate to form carbon dioxide. The
chemical equation is as shown below:

tartaric acid + sodium carbonate - substance Y + carbon dioxide + water

The structure of tartaric acid is given below:

In the space below, draw the structural formula of substance Y from the reaction
of tartaric acid with excess sodium carbonate.

[1]

Tartaric acid can undergo condensation polymerization with other tartaric acid
molecules. In the space below, draw the full structural formula of the
condensation polymer formed which contains two repeating units.

[3]

19
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B8 (a)

Structural formula:

Name of monomer P:

steam, 300°C,
60 atm; H3P04

v

Structural formula:

|
H~=C——H
OH G H
| | |
& loal el 2
H H CI H
Compound Q:

3,3-dichloro-2-methyibutano!

> polymer P
Ha, _200°(;
nickel T
He—CrH
H Cl H
| |
H=wi G C—C—C——H
L]
H H C H

Name of Compound T:

Hot KzCl’zO;-,
H.S0,

h 4

Structural formula:

compound @

The flowchart below shows the reaction involving 3,3-dichloro-2-methylbutene. Name and
draw the structural formula of the compounds that may be formed from these reactions.

compound R

>

Full Structurat formuta:

sweet-smelling compound S
C1oH16020Mk

[6]

20
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(b) Describe a test that would differentiate monomer P from compound T.

[2]

—— End of SectionB ——

21
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