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Do not use staples, paper clips, highlighters, glue or correction fluid.

Write your name, class and register number on the Answer Sheet in the spaces
provided. '

There are thirty questions in this paper. Answer all questions.

For each question, there are four possible answers A, B, C and D.

Choose the one you consider correct and record your choice in soft pencil on the
separate Answer Shest.

Read the instructions on the Answer Sheet very carefully.

Each correct answer will score one mark.

A mark will not be deducted for a wrong answer.
Any rough working should be done in this paper.
A copy of the Periodic Table is printed on page 11.
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2 GMS(S)/Chem/P1/EOY2019/3E

A student takes 2 g samples of calcium carbonate and adds them to 20 cm? samples
of dilute hydrochloric acid at different temperatures. She measures how long it takes
for the effervescence to stop.

Which apparatus does she use?

balance | stopwalch fj;%::] mﬂ? thermometer
A v 4 v 4 v 4
B v v X v v
G o/ X v v v
D x v v 4 v

What could be the boiling point of water containing dissclved sodium chloride?

A 95°C

B 100°C
Cc 103°C
D 350°C

A student was trying to obtain copper(ll) sulfate crystals by reacting copper(ll) oxide
with dilute sulfuric acid. However, instead of blue crystals, his final product was a
white compound.

What mistake did the student make?

A heating the filtrate to dryness

B adding excess copper (ll) oxide

C using excess dilute sulfuric acid

D using dilute sulfuric acid instead of concentrated sulfuric acid

The diagrams below show the arrangement of particles of substance X in three
different physical states.

state2:
Which statement about the physical states of substance X is correct?

A Particles in state 1 vibrate about fixed positions.

B State 1 changes to state 2 by diffusion.

C State 2 changes directly to state 3 by condensation.
D The substance in state 3 has a fixed volume.
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3 GMS(S)/Chem/P1/EQOY2019/3E

Two gases, P and Q were separately released in a laboratory on a cold day. The
experiment was repeated on a hot day. The time taken for the gases to reach the
opposite end of the laboratory was recorded for each experiment. The M; of gas P
was 34 and the M: of Q was 64.

Which gas on which day would reach the end of the laboratory in the shortest time?

gas day
A P cold
B P hot
C Q cold
D Q hot

The apparatus shown below is set up.

ooy
beaker

porous pot —— 3
OXygen -

G o T

Which gas, when present in the beaker, will cause the water level at X to rise?

A carbon dioxide

B chicrine
C nitrogen dioxide
D methane

At the same temperature and pressure, different gas molecules move with different
average speeds.
Which of the following lists the molecules in order of decreasing average speeds?

BP-~332

fastest » slowest
A ammonia methane chlorine sulfur dioxide
B ammonia methane sulfur dioxide . chlorine
C methane ammonia sulfur dioxide chlorine
D methane ammonia chiorine sulfur dixoide
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4 GMS(S)/Chem/P1/EOY2019/3E

8 The graph below gives the melting points of mixtures of lead and tin.

10

il 40

m.p.of | |

pure Jead

300 300

melting :

pointC | P‘:’;ﬁ%

1004 y - 100

0 s 100

Which of the following statements is true?

A

B
c
D

Any mixture of lead and tin must have a melting point above that of tin.

Any mixture of lead and tin must have a meiting point below that of lead.

Any mixture of lead and tin must have a melting point below that of both tin
and lead.

Any mixture of lead and tin must have a melting point between that of tin and
lead.

Oxygen crystals are obtained by freezing oxygen at -223 °C.
What will the oxygen crystals contain?

A
B
c
D

oxygen atoms and molecules
oxygen ions and oxygen atoms
oxygen molecules only

oxygen atoms only

In which compound does one of the atoms not achieve the electronic configuration
of 2.87

oOm>»

Naz0
CO2
MgO
CCla

PartnerinLeaming
More papers at waaaestpapersfree.com

BP-333




BP~334

5 GMS(8)/Chem/P1/EQY2019/3E

75
11 The symbol of an element is 13 As.

How many electrons does an ion of this element contain?

A 30
B 33
Cc 36
D 42

12  Which element has the greatest tendency to accept electrons?

A fluorine
B iodine
C lithium

D potassium

13 The diagram below shows the valence electrons of element W when combined with
element X.

Which of the following statements is incorrect, given that W is found in Period 3 of
the Periodic Table?

W can react with lithium to form an ionic compound.
W can react with oxygen to form an ionic compound.
W cannot conduct electricity in any state.

W is a solid at room temperature.

oOom>»
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6 GMS(SYChem/P1/EQY2019/3E

Chloroform, CHCH, is an important solvent used in many organic reactions. The
following diagram shows the bonding present in a molecule of CHCH.

ci:l_
ci

How many electrons in a molecuie of CHC/ are not involved in bonding?

A 8

B 18
C 24
D 50

Which substance does not contain four covalent bonds?

A diamond
B graphite
C carbon dioxide
D methane

Which feature of a metal's structure is responsible for conducting electricity?

A It contains positive ions.

B It has a 'sea of electrons’.

C lIts ions are tightly packed together.
D lts positive ions attract electrons.

Which substance contains the greatest number of atoms in 1 g?

A carbon

B oxygengas

C ammonia gas

D carbon monoxide

Which solution contains the greatest number of moles of Na* ions?

5 cm? of 0.2 mol/dm3 NaCl

5 cm? of 0.2 mol/dm?® NasPOs
10 cm? of 0.1 mol/dm?® NaQH
10 cm?® of 0.1 mol/dm? NazS0s4

oOow>
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7 GMS(S)/Chem/P1/EQY2019/3E

When heated, two moles of X gives one mole of oxygen and two moles of chlorine.
What is the molecular formula of X?

A ClO2
B CkO
C Cl0O:
D ClO:

Below are the overall equations for the manufacture of three fertilisers (underlined).

Reaction | : H2804 + 2NH3 — (NH4),S0Q4
Reaction Il : 2H2804 + Cas(POs)z — Ca(H2PO4)2 + 2CaS0s
Reaction lil: 3H2804 + Cas(PQ4)2 + 6NH3 — 2(NH4)3sPO4 + 3CaS04

The relative molecular masses, M, of sulfuric acid and each fertiliser are shown in
the table below.

H2S0s | (NHe)22S04 | Ca(HzPOs)2 | (NHa)sPOa
M| 98 132 234 149

In each reaction, 98 kilograms of sulfuric acid were used.
Which reactions gave the greatest mass and smallest mass of fertiliser?

BP-~336

greatest mass smallest mass

o0 o>

Astatine is the element below iodine in the Periodic Table. It is black in colour and
radioactive.

Which of the following would not be a correct prediction of astatine or its
compounds?

Astatine is a solid at room temperature.

Astatine gains an electron more readily than chlorine.

Aqueous hydrogen astatide tums blue litmus paper red.

Astatide ions are displaced when aqueous bromine is added to potassium
astatide.

oO®>»

The metal rubidium is below potassium in Group | of the Periodic Table.
Which statement is most likely to be correct?

Rubidium is less dense than potassium.

Rubidium has a higher melting point than potassium.

Rubidium reacts less vigorously in water than potassium.
Rubidium has a higher tendency to lose electrons than potassium.

oOom>
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Which statement describes the changes in the elements from left to right across a
period of the Periodic Table?

A The ability to conduct electricity increases.

B The metallic properties decreases.

C The number of valence electrons decreases.

D The number of neutrons in an atom decreases.

There are 3 solutions containing metal ions X, Y and Z respectively. Manganese
(Mn) and nickel (Ni) metals are put into the solutions separately.
The following table shows whether a reaction occurs between them.

solution of X | solution of Y solution of Z
Mn X displaced | no reaction no reaction
Ni X displaced | no reaction Z displaced

Which is the correct order of reactivity of the metals in descending order?

A X,Mn Y, NiZ
B ZNiY,Mn X
C Y,Mn X NiZ
D Y,Ni,Z MnX

The following statements describe some properties of metals.

I form coloured compounds
1! good conductors of electricity
i react with dilute acids to liberate hydrogen gas

Which of the above statements apply to all fransition metals?

A Lillandll

B landll only

C landlilonly
D liand Ilf only

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 Q7

steel
copper(l!) oxide
sodium chloride
zing

oOw>
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27 X, Y and Z are metals. Red hot carbon will reduce both the oxides of X and Y but not
the oxide of Z. The metal Y can remove the oxygen from the oxide of metal X.

Which option shows the order of increasing reactivity for the three metais?

ool

lY!

N X X

X < < N

Z
X
ZY

28 Most boats are built with a body that consists of a high percentage of iron. Some
magnesium blocks are attached to the huil below the water iine to prevent the iron
from rusting as shown in the diagram below.

water line

- magnesium blocks

Which statement explains why magnesium stops the iron from rusting?

oow>

Magnesium forms an alloy with iron.

Magnesium forms its ions more readily than iron.

Magnesium prevents oxygen in the water from reacting with iron.
Magnesium protects iron by forming a protective layer of magnesium oxide.
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29 Four experiments on rusting are shown below.

Which pair of experiments can be used to show that air is needed for iron to rust?

A 1and3
B 1and4
C 2and3
D 2Z2and4
30 During the manufacture of iron from haematite, which gas(es) is/are present in the
blast furnace?
A carbon dioxide
B carbon monoxide
C carbon dioxide and carbon monoxide
D carbon dioxide, carbon monoxide and nitrogen

END OF PAPER 1
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2 GMS(SYChemistry/P2/EQY2018/3E

Section A
Answer all the questions in the spaces provided.

A1 (a) Group ! metals show trends in both their physical and chemical properties.

(i) How do their melting points vary down the group?

(i) Which element in the group has the highest density?
....................................................................................... 1]

(b) State whether the reactivity of the elements will increase, remain the same or
decrease down Group | and Group Vil.

group reactivity
i

Vil 2]

(c) Colourless potassium bromide will turn brown if reacted with chiorine gas.
Explain this observation.

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

................................................................................................. [2]
[Total: 6]
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A2 Copper is a transition element that is mainly used for electrical wiring and motors.
(a) Copper can be extracted from copper{ll) carbonate in a two-stage process.

Stage 1: CuCOs 2 CuO + CO2
Stage 2: CuO+C = Cu+CO

(i) State the condition for Stage 1 to take place.

........................................................................................ [1]

(i) Explain why potassium cannot be extracted from potassium carbonate
by using the same process. '

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

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

........................................................................................ (2]
(b) State the chemical formula of the following compounds.
(i) copper(l) sulfide
........................................................................................ [1]
(ii) copper(l}) nitrate
........................................................................................ 1]
(iii) fithium oxide
........................................................................................ [1]
(c) in the space below, draw the dot-and-cross diagram of lithium oxide, showing
only the valence electrons. 2]
[Total: 8]
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4 GMS(S)/Chemistry/P2/EOY2019/3E

A3 Four food colourings, W, X, Y and Z were analysed using paper chromatography.
Fig. 3.1 and Fig. 3.2 show the chromatograms obtained with water and ethanol as
the solvent respectively.

\solvent front/ '
' '
¢
[ )
)
’
)
W X Y Z Stan"ne/ W X Y 2
wafter as solvent ethanol as solvent
Fig. 3.1 Fig. 3.2

{a) A student studies the chromatograms and claims that food colouring W is a
pure substance. Do you agree with the student's claim? Explain your answer.

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

{(b) Food colourings can either be covalent or ionic substances.

Based on the chromatograms, predict which of the three food colourings W,
X or Y is likely to be an ionic substance. Explain your answer.

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

(c) The Rsof food colouring Z in ethanol is 0.4 times of its Ry in water.

(i) Calculate the Rs of food colouring Z in ethanol, showing your working
clearly. 21

(ii) On Fig. 3.2, indicate the expected position of the spot due fo food
colouring Z when ethanol is used as the solvent. 1]

[Total: 7]
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5 GMS(S)/Chemistry/P2/EQY2019/3E

A4 Lavandulol is found in lavender ptants. Fig. 4.1 shows the formula of lavandulol.

/c\\
13 CH;

Fig. 4.1

(a) What is the empirical formula of lavandulol?

........................................ et ereeeee e ereeesereeeeenre e 1]

{b) Lavandulol can be extracted from lavender flowers by distillation using the
apparatus shown in Fig. 4.2. The lavandulol is distilled off in small droplets
with the steam.

lavender
flowers

| _. lavandulol
and water ?

-3 water

Fig. 4.2

Based on the diagram and information given, suggest and explain how the
lavandulol can be separated from the water after distillation.

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

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

................................................................................................. [2]
[Total: 3]

PartnerinLeamin
More papers atawgv. estpapersfree.com

BP-~346



6 GMS(S)/Chemistry/P2/EOY2019/3E

A5 The structures of two substances are shown in Fig. 5.1 and Fig. 5.2 below. Both
substances consist solely of carbon.

Fig. 5.1 Fig. 5.2

(a) Complete the following table which gives some information about the two
substances. '

structure in Fig. 5.1 structure in Fig. 5.2

name of substance

one application

(2]

(b) Give the name of the type of structure of these two substances.

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

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

(d) Give the name of a compound that has a similar structure as the substance
shown in Fig. 5.2.

................................................................................................. [1]
[Total: 6]
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7 GMS(S)/Chemistry/P2/EOY2019/3E
A6 A solution R is made by adding 106 g of solid sodium carbonate to 500 cm? of

water in a volumetric flask and shaking the flask till ali the sodium carbonate has
dissolved.

(a) What is the concentration in mol/dm? of solution R? [2]

(b) 25.0 cm? of solution R is reacted with 0.5 mol/dm? sulfuric acid to give a
colourtess solution and a colourless gas.

(i} Write down the balanced chemical equation, with state symbols, for the
reaction between sodium carbonate and sulfuric acid.

....................................................................................... 2]
(ii) How many moles of sulfuric acid are needed to completely react with
25.0 cm? of solution R? [2]

(i} What is the volume of sulfuric acid required to react completely with
25.0 cm® of solution R? 7 [1]
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8 GMS(S)/Chemistry/P2/EOY2019/3E

{(iv) What is the volume of carbon dioxide gas evolved when measured at
room temperature and pressure? (2]

(v) Give the chemical formula of another acid that will react similarly with
sodium carbonate.

......................................................................... TR
[Total: 10]

END OF SECTION A
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9 GMS(S)/Chemistry/P2/EOY2019/3E

Section B
Answer all the questions in the spaces provided.

B7 lonic compounds exist as an ionic crystal lattice in the solid state. Lattice energy
can be described as the amount of energy needed to convert an ionic crystal into
separate ions. The higher the value of lattice energy, the higher the melting and
boiling points of the ionic compound. The following chemical equation shows this
process using sedium chloride as an example.

NaC/(s) > Na*(g) + CH(g)

Table 7.1 below shows the radii of some elements and their respective ions.

Table 7.1
element atg{?g{{fﬁ:‘;s ion rc(x:;% E?Od:#)s
Na 1.86 Na* 0.95
K 2.31 K 1.33
Mg 1.60 Mg?* 0.65
Ca 1.97 Ca?* 0.99

Table 7.2 below shows the lattice energies of some ionic compounds.

Table 7.2
compound lattice energy (kJ/mol)
sodium chloride 787
potassium chloride 715
magnesium chloride 2524
calcium chloride 2258

(a) Explain why ionic compounds have high lattice energy.

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

.................................................................................................
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(b} With reference to Table 7.1, suggest a reason for the difference in the:

(i) atomic radii of Na and K

----------------------------------------------------------------------------------------

(i) radii of Na and Na*

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

() (i) Using the ionic radii in Table 7.1 and lattice energy values in Table 7.2,
account for the difference in the lattice energy values of magnesium
chloride and calcium chloride.

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

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

(i) Hence, predict whether magnesium chloride or calcium chloride is
expected to have the higher melting point. -

(d) Potassium reacts more violently with water as compared to sodium.

Use relevant data from Table 7.1 to suggest a reason for this difference in
reactivity.

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

................................................................................................. 2]
[Total: 10]
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11 GMS(S)/IChemistry/P2/EOY2019/3E

B8 (a) lIron is industrially extracted in the blast furnace as shown in Fig. 8.1. Some
raw materials are added in at position A and hot air is blasted in from the
bottom of the furnace.

Fig. 8.1

() Using suitable chemical equations including state symbols, explain the
purpose of adding coke at position A into the furnace.

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

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

....................................................................................... [4]

(i) The two products from this furnace are substances B and C, found at
the bottom of the furnace.

State the raw material required for the formation of substance B.

PartnerinlLearning
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water. The results are summarised in Table 8.1.

(b} Small pieces of different metals were added to solutions of metal ions in

Table 8.1
solution metal added
° copper nicke! iron scandium | zinc
copper(l!) ) copper copper copper copper
chioride displaced | displaced | displaced | displaced
nickel(Il) no ) nickel nickel nickel
nitrate reaction displaced | displaced | displaced
. , no no iron iron
Iron(ll) chloride | s ction | reaction | displaced | displaced
scandium(lll}) | no no no ) no
chloride reaction | reaction | reaction reaction
: . no no no zinc
zinc chloride rteaction | reaction | reaction | displaced |~

(i) List the five metals in ascending order of reactivity.

et [1]

(i) The studeﬁt decides to investigate the thermal stability of zinc
carbonate and copper(il) carbonate. He heats each metal carbonate in
a test tube and bubbles the gas given off through the same volume of

limewater.

Describe how he can determine if zinc carbonate or copper(ll)
carbonate is more thermally stable. Predict which carbonate is more
thermally stable.

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

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

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

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

...... OSSR P RPN RORSPRSPOR
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13 GMS(S)/Chemistry/P2/EQY2019/3E

B9 The element chiorine is found in Group Vil and is one of the halogens that is more
commonly used in industrial applications. Two such applications are shown below.

(a) Phosphorus trichloride, PCls, is a liquid that is widely used as one of the
starting materials in the manufacture of insecticides and flame retardants. it
can be prepared by passing pure dry chlorine gas over heated phosphorus
powder, Ps.

() Write a chemical equation, including state symbals, for the reaction
between phosphorus and chiorine.

........................................................................................ f1]
(iif) Draw a dot-and-cross diagram to show the arrangement of the valence
electrons present in a molecule of phosphorus trichioride. f2]
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(b) Chlorine is found in most common bleaches in the form of sodium
hypochlorite, NaClO. Bleach containing sodium hypochlorite can be

neutralized by agueous sodium thiosulfate, Na28203, shown in the equation
below.

4 NaClO + Na2S203 + 2 NaOH = 4 NaCl + 2 Na2S0a + H20
1.00 dm?® of aqueous sodium thiosulfate contains 12.4 g of Na25202.5H20.

(i) Calculate the molar concentration of the sodium thiosulfate solution. (2}

(ii) 236 cm? of this sodium thiosulfate solution and 125 cm? of 0.1 mol/dm?3
sodium hydroxide solution reacted with excess bleach fo produce
0.52 g of sodium sulfate.

Calculate the percentage yield of this reaction. [3}
[Total: 10}
END OF PAPER
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Geylang Methodist School (Secondary)

EQY 2019
Sec 3 Pure Chemistry Marking Scheme
Paper 1
Qn 1 2 3 4 5 6 7 8 9 10
B C A D B D C B C D
Qn 11 12 13 14 15 16 17 18 19 20
C A B D B B C B B A
Qn 21 22 23 24 25 26 27 28 29 30
B D B D B A A B C D
Paper 2
Section A
A1 | (a) | (i) | It decreases down the group. 1m
(if) | Francium 1m
(b) group reactivity 1m each
! increases
VI decreases
(¢} | Chiorine will displace bromine and the bromine results in the im
brown colouration.
This is because chlorine is more reactive than bromine. im
A2 | (a) | (i) | Presence of heat/ heating of CuCOs / high temperature im
(ii) | Potassium is more reactive than carbon. im
Hence, K20 cannot undergo reduction by carbon to form
potassium as potassium forms a very stable metai m
carbonate compound.
(b) | (i) | CusS im
{ii) | Cu(NQOs3)2 1m
(iii) { Li2O 1m
(c) 1m each
+ for BOTH
_ Key no. and
® Electron of Li structyre
- # Electron of O of cation
' and anion
-1m for any error (no penalty for no key, but they should be
reminded to have it)
I
A3 | (a) | W is not a pure substance. / | do not agree with student’s claim. | 1m
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W shows two spots when ethanol is used. / W is a mixture of at

least two substances. 1m
(b) | Y 1m
Y is more solubie in water than in ethanol / organic solvent, im
{¢) | (i) | Rrof Zinwater=3.4/4.8=0.71 1m
R¢ of Z in ethanol = 0.71 x 0.4 = 0.28 im
(ii) | spot drawn 1.4 cm from the start line, directly above the im
label “Z” in Fig. 3.2
¢
]
’
¢
¢
W X Z
A4 | {a) | C1oH1eO im
(b) | They can be separated using a separating funnel. im
Lavandulol and water are immiscible and have different density. | 1m
l
A5 | (a) structure in Fig. X structure in Fig. Y | Tm each
name of substance graphite diamond for BOTH
one application lubricant / drill tips / name and
inert electrodes / | cutting edges of | @ppiication
pencil lead tools
(b) | Giant covalent structure / Giant molecular structure 1m
(c) | Graphite is soft and slippery while diamond is hard. im
Graphite is able to conduct electricity while diamond is unable | 1m
to conduct electricity.
(d) | Silicon dioxide im

I
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A6 | (a) | Number of moles of sodium carbonate in solution R m
= mass / molar mass
=106g/106 g
=1 mol
1m, ecf
Concentration of solution R applies
= number of moles / volume of solution
=1 mol / 500 cm?
=1 mol/ 0.5 dm?
= 2 molidm3
{(b) | (i) | Na.COs(aq) + H:S04(aq)—>Na:S04 (aq) + COz (g) + Hz0 () | 2m, ecf
applies
1m for BOTH formula and balancing foF:-pwhole
1m for state symbol of (b)
(i) { Number of moles of sodium carbonate 1m
= volume of solution x concentration of solution
= 0.025 dm3 x 2 mol/dm?3
= 0.05 mol
Number of moles of sulfuric acid needed= 0.05 mol im
(iti) | Volume of sulfuric acid required tm
= number of moles / concentration of solution
= 0.05 mol / 0.5 mol dm™3
=0.1 dm?
=100 cm?®
(iv) | Number of moles of carbon dioxide formed = 0.05 mol im
Volume of carbon dioxide evolved 1m
= number of moles x molar volume
= .05 mol x 24 dm?
=1.2dm?
{v} | HCI/ HNQO3 im
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Section B
B7 | (a) | There are strong electrostatic forces of attraction betweenions | 1m
in ionic compounds.
Large amount of energy is needed to overcome these forces, im
resulting in high lattice energy.
(b) | (i) | Potassium has one more electron shell than sodium and 1m
hence has a larger atomic radius.
(i) | Sodium atom loses one valence electron to form sodium 1m
ion, which results in sodium ion having one less electron
shell than sodium atom and hence a smaller atomic radius.
(c) | () |+ Magnesium ion has smaller radii than calcium ion im
« Stronger forces of attraction between magnesium and im
chioride ions
+ More energy needed to overcome the forces of m
attraction, resulting in higher lattice energy
(i) | Magnesium chloride 1m
(d) | Potassium has an atomic radius of 2.31 x 101% m, which is 1m (data
larger than the atomic radius of 1.86 x 109 m for sodium. should be
Hence, the valence electron of potassium is further from the quoted)
nucleus compared to sodium / there is a weaker atfraction :
between the nucleus and the valence electron in potassium.
Potassium loses the valence electron more easily and is hence
more reactive.
1m
B8 | (a) | (i) | Coke combusts to produce carbon dioxide. 1m
C (s) + Oz (g) > COz(g) m
The carbon dioxide then reacts with more coke to produce | 1m
carbon monoxide, the main reducing agent.
CO2{g)+C(s) 2 2CO (g) im
(i) | Calcium carbonate / limestone 1m
(b} | (i) | Cu, Ni, Fe, Zn, Sc im
(ii} | He should record the time faken im
for a white precipitate to be formed in the same volume of | 1m
limewater.
If the time taken for the white precipitate to be formed is im
longer, then the carbonate is more thermally stable.
Zinc carbonate is more thermally stable. im
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B9 | {a) | (i) |Pa(s)+6Cla(g)> 4 PChk{) 2m
1m for BOTH formula and balancing
1m for state symbol
(i) | Covalent bonding 1m
(iif) . 1m each for
BOTH no.
and
structure of
P and CI
Key
® Electron of P
® Electron of Cl
(b) ! (i} | Number of moles of sodium thiosulfate 1m, ecf
=12.4/248 applies for
= 0.05 mol whole of (b)
Molar concentration of sodium thiosulfate im
= 0.05 mol/ 1 dm?3
= 0.05 mol/dm?
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(i) | Number of moles of Na2520s 1m for
= {236/1000) x 0.05 BOTH no. of
=1.18 x 102 mol moles
Number of moles of NaOH
= (125/1000) x 0.1
=1.25 x 102 mol
Mole ratio of NazS203 : NaOH =1:2 1m for

‘ BOTH
Number of moles of NaOH required to react with 1.18 | limiting
X 102 mol of Na28203 reagent and
=1.18x102x2 no. of moles
= 2.36 x 102 mol of Naz2804
Therefore, NaOH is the limiting reagent here.
Mole ratio of NaOH : Na2S0s =2 : 2
No. of moles of NazS04 produced = 1.25 x 10 mol
Theoretical yield of Na2SO4 produced 1m for
=(1.25x102)x(23x2+32+16x 4) BOTH
=1.775g theoretical
and % yield

Percentage yield of Na2S04
= (0.52 / 1.775) x 100%
= 29.3% (3 s.f)
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