BP-554

RIVER VALLEY HIGH SCHOOL
JC 2 PRELIMINARY EXAMINATION

CANDIDATE

NAME

CLASS 1 9| J

CENTRE S INDEX

NUMBER NUMBER

H1 CHEMISTRY 8873/01
Paper 1 Multiple Choice 24 September 2020

1 hour

Additional Materials: Multiple Choice Answer Sheet
Data Bookiet

READ THESE INSTRUCTIONS FIRST

Write in soft pencil.

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

Write your name, class, centre number and index number on the Answer Sheet in the spaces
provided.

There are thirty questions on 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
Sheet.

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 booklet. ,
The use of an approved scientific calculator is expected, where appropriate.

This document consists of 12 printed pages.

River Vafley High School 8873/01
2020 Preliminary Examination urn over
PartnerinLeaming T

More papers at \Q\?\ﬁ.testpapersfree.com




BP-553

PartnerinLeaming
More papers at wv@?%stpapersfree.com



BP~555

1 Which statements are correct?

1 One mole of a compound is the amount that contains the same number
of atoms as there are atoms in 12.000 g of carbon-12.

2 The relative isotopic mass of lithium-7 is the ratio of the average mass of

all isotopes of lithium relative to % the mass of one atom of carbon-12.

3  The relative atomic mass of oxygen is the ratio of the average mass of
one atom of oxygen relative to % the mass of one atom of carbon-12.

4  The relative molecular mass of water is the ratio of the average mass of
. 1
one molecule of water relative to Ty the mass of one molecule of

carbon-12.

A 1and2only B 2and3only € 3andd4only D 3only

2 The ionic hydrides of Group 1 and Group 2 metals react with water.
H-+ H20 —» OH- + H2

in an experiment, 1.00 g of a sample of an ionic hydride is dissolved in water. The

resultant solution requires 23.75 cm® of 2.00 mol dm= HCl(aq) for complete
neutralisation.

What is the formula of the hydride?

A LH B NaH C MgHz D CaH:

3 Two identical solutions containing Br~ were titrated separately with acidified
K2Cr207(aq) and acidified KMnQa(aq) of the same concentration.

Which of the following correctly describes the volume of acidified K2Cr207(aq) and
that of acidified KMnOas(aq) needed to react stoichiometrically with the Br- present?

A The volume of acidified K2Cr207(aq) needed is 0.45 times that of acidified

KMnQOa(aq) needed.
B The volume of acidified K2Cr207{aq) needed is 0.55 times that of acidified
KMnOQOas(aq) needed.
C The volume of acidified K2Cr207(aq) needed is 0.83 times that of acidified
KMnQOas(aq) needed.
D The volume of acidified K2Cr207{aq) needed is 1.20 times that of acidified
KMnQa(aqg) needed.
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4  What are the numbers of electrons and neutrons in the carbonate ion, '3C'¢032-?

electrons neutrons
A 30 30
B 30 31
Cc 32 30
D 32 31

5 Paramagnetism refers to the magnetic state of an atom with one or more unpaired
electrons. The greater the number of unpaired electrons in an atom, the greater the
paramagnetism.

Which atom has the greatest paramagnetism?

A aluminium B scandium C chromium D manganese

6 Propane gas is a popular choice of fuel for barbecues and portable stoves because
its low boiling point makes it vapourise as soon as it is released from its pressurised
container.

Which statement best explains why propane liquefies under pressure?

A Increasing the pressure decreases the size of the propane molecules.
B Increasing the pressure decreases the distance between the molecules.

C Increasing the pressure deceases the kinetic energy of the propane
molecules.

D Increasing the pressure causes the temperature of the gas to decrease below
its boiling point.
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7 Which of the following statements best explains why the bonllng point of
CHsCH2CH2NH: is higher than that of (CH3)sN?

A CH3CH2CH2NHz molecule is polar while (CHa)sN molecule is non-polar.

B There are more electrons in CH3CHzCH2NH2 molecule than (CHs)sN
molecule.

C The surface area of CHaCH2CH:NH2 molecule is larger than that of (CHa)sN
molecule.

D There are hydrogen bonds between CH3sCHzCHz2NHz molecules but not
between (CHa)aN molecules.

8 Which of the following statements about graphite are correct?

1  Each carbon atom has one delocalised electron,
2  The arrangement around each carbon atom is trigonal planar.

3  Weak instantaneous dipole-induced dipole interactions exist between
layers of carbon atoms.

A 1,2and3 B 1and2only € 1only D 2only

9 Use of the Data Booklet is relevant to this question.

A student carried out an experiment to determine the enthalpy change of
combustion of ethanol. it was found that the combustion of 1.00 g of ethanol raises
the temperature of 100 g of water by 43 °C.

Given that the enthalpy change of combustion of ethanol is 1370 kJ mol-!, what
is the efficiency of the heat transfer process?

A 46% B 60% c 81% D 97%

10 The bond dissociation energy of H* Cl is 431 kJ mol~".

in which of the following processes is 431 kJ of energy released?

A H(g) + Ci(g) —» HCI(g)

B HCi(g) - H(g) + Ci(g)

C  HCI(g) > %H2(g) + %Cl(g)

D ¥Ha(g) + %.Ch(g) - HCI(g)
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11  Compound G is formed during a reaction involving only gaseous particles.

The graphs below show how the percentage of compound G at equilibrium varies
with temperature and pressure.

% of Gin % of Gin
equilibrium mixture equilibrium mixture

tempetrature pressure

Which of the following equations represents the formation of compound G?

A E(g)+ 3F(g) < 2G(g) AH: negative
B 2E(g) <« F(g) + 2G(g) | AH: positive
C  4D(g) + 3E(g) < 2F(g) + 66G(q) AH: negative
D E(g)+ F(g) < 26(g) AH: positive

12 Two equilibria are shown below.
Reaction I:  Xz(g) + ¥2Y2(g) < X2Y(g)
Reaction il: 2X2Y{g) < 2X2(g) + Y2(g)

The numerical value of K. for reaction | is 2.
Under the same conditions, what is the numerical vaiue of K for reaction n?

A 1 B L ¢ 1 D -2
2 V2 4
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13  Hydrated aluminium ion hydrolyses as shown below.
[AI(H20)6]**(aq) + Hz0(l) < [AI(H20)s(OH)]?*(aq) + HaO*(aq)  AH: positive

Which of the following statements about the equilibrium are true?

1 [A{H20)s)** is more stable in acidic conditions.
2  Addition of OH-(aq) favours the formation of [Al(H20)5(OH)J?*.
3  Increasing the concentration of [A/(M20)s]** increases the value of K.

A 1and2only B 1and3only € Zonly D 3only

14  35.0 cm3 of 0.001 mol dm3 dilute nitric acid is added i‘o 35.0 cm? of 0.001 mol dm™3
dilute sulfuric acid.

What is the resulitant pH of the mixture?

A 15 B 25 C 28 D 30

15 Three unknown solutions P, Q and R contain a strong monoprotic acid, a weak
monoprotic acid and a strong monoprotic base, but not necessarily in the same
order. The concentration and pH of each solution are shown below.

P Q R
1.000 mol dm-3 0.010 mol dm-3 0.001 mol dm-3
pH=24 pH=120 pH=3.0

Which of the following statements are true?

1 P contains the weak acid.
2  Q contains the strong base.
3  Mixing equal volumes of Q and R gives rise to a solution of pH 7.

A 2only B 1and2only € 2and3only D 1,2and3
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16 Which statement about buffer solutions is correct?

A The pH of a buffer solution changes slightly when a small amount of acid or
base is added.

B  The pH of a buffer solution remains unchanged when a small amount of acid
or base is added.

C The pH of a buffer solution changes slightly when a large amount of acid or
base is added.

D The pH of a buffer solution remains unchanged when a large amount of acid
or base is added.

17 in an enzyme-catalysed reaction, the rate is affected by the concentration of
substrate as shown in the graph below.

A

Reaction rate

W

0 [substrate]

Which of the following conclusions can be drawn?

1 When [substrate] is low, the reaction is 15t order with respect to the

substrate.

2  When [substrate] is high, the reaction is 0 order with respect to the
substrate. 7

3  When [substrate] is high, all the active sites on the enzymes are
cccupied.

A 1,2and3 B 1and2only € 2and3only D 3only
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18 The energy profile diagram of a reaction, P 3 R, is shown below.

Energy
A

L
-

Reaction pathway

Which of the following statements are true?

1 Qs an intermediate for the reaction.
2  The addition of a catalyst has no effect on AH.
3  Increasing the temperature decreases both the values of Ea1 and Fa.

A 1,2and3 B 1and2only € 1and3only D 1only

19 X and Y, with half-lives of 5 min and 10 min respectively, are two isotopes of a

radioactive element. An experiment begins with 4 times as many atoms of X as of
Y.

Given that radioactive decay is a first-order reaction, how long will it take for the
number of atoms of X left to become equal to the number of atoms of Y left?

A 10min B 15min
C 20 min D 25min
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20 For elements in the third period of the Periodic Table, which property decreases
consistently from sodium to chiorine?

meiting point
atomic radius
electronegativity

o0 m >

glectrical conductivity

21 J, Kand L are elements in the same period of the Periodic Table. The oxide of J is
amphoteric, the oxide of K is basic and the oxide of L is acidic.

Which of the following trends for these elements are correct?

1 proton number: K<J<L
2  atomic radius: L<J<K
3  melting point: J<L<K
A 1only B 2only C 1and2only D 1,2and3

22  Which of the following correctly describes the trend for elements in Group 177

boiling point of HX decreases from HF to HI
bond length of X* X bond increases from F'F to ['

bond energy of X' X bond decreases from F*Fto I']

o O oW >

bond energy of H* X bond increases from H'F to H'1

23 ‘What is the total number of hydrocarbons formed, including stereocisomers, when
2-chlorobutane is heated under reflux with ethanolic NaOH?

A 1 B 2 c 3 D 4
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24 When freated with bromine and agueous sodium hydroxide, amides can be
converted to amines by a process known as the Hofmann bromoamide reaction.

The overall reaction equation showing benzamide undergoing the Hofmann
bromoamide reaction is as follows:

©>—corsm2 +Bry + 40H- ———» @—-—NHZ + 2Br~ + CO42™ + 2H,0

benzamide

Which of the following is the organic product formed when CHaCH2CONH:
undergoes Hofmann bromoamide reaction?

A CHaNH: B CHiCH2NH:z
C CHaCHzCHzNH2 D CHsCH2CH2CH2NH:2

25 Which of the following conversions is not a reduction reaction?

pent-1-ene — pentane
propanoic acid — propanal
butanone -» butan-2-ol

o0 m >

ethanoic acid —» ethyl ethanoate

26 Compound X, CsHeBr, undergoes the following reactions:

acidified
NaOH(aq) K,Cry04(aq)
heat under reflux heat under reflux
C4HQB|' »  C4Hq00 »  C4HgO only
X

What is the likely identity of X?
A 1-bromobutane B 2-bromobutane
C 1-bromo-2-methylpropane D  2-bromo-2-methylpropane
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28

1"

Polystyrene is a polymer that is made up of repeated units of styrene.

c—¢C

styrene

Which statements are correct?

1  Styrene decolourises bromine dissolved in CCla.

2  The conversion of styrene monomers to polystyrene involves addition
reaction.

3 All atoms lie on the same plane for styrene as well as polystyrene.

A 1and2only B 2and3only € 1and3only D 1,2and3

A section of nylon-6,6 is shown below.

* CO(CH2):CONH(CH2)sNHCO(CHz)saCONH(CHz)eNH

Which monomers could form this polymer?

BP-564

A NH2(CHz)eNH2 and CH3(CH2)3sCO:zH

B  NH2{CHz)sNHCO2H and CH3(CH2)sCOzH

C  NHz(CH2)sNH2 and HO2C(CH2)4CO2H

D  CH3(CHz)sNH2 and HO2C(CHz)4CONHz
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29 Cyclohexene can form an addition polymer.

cyclohexene
Which of the following shows a section of the polymer?

\ WAVE

30 The polymer having the repeat unit shown occurs in bacteria as cell storage -
material. :

Hj

=0

®)
I—0—0
I—O—I

Which of the following deductions can be made about this substance?
1 It is a polyester.
2 It can be readily made from HOCH2CH2CH2CO2H.
3  Hydrogen bonding is formed between two polymer chains.

A 1,2and3 B 1and3only € 2and3only D 1only
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2
Section A

Answer all the questions in this section in the spaces provided.

1 Ascorbic acid, commonly known as Vitamin C, is an important water-soluble
vitamin and biological antioxidant. Vitamin C is needed by the body to support
growth and repair of bones, muscles, blood vessels as well as aid in the
absorption of iron.

Vitamin C has the following structure:

Vitamin C is commercially sold in the form of 500 mg tablets. For adults, the
recommended daily intake for Vitamin C is 65 to 90 milligrams (mg), and the
maximum limit is 2 g a day. Although too much dietary Vitamin C is unlikely to

be harmful, an overdose might cause symptoms like diarrhoea, nausea and
abdominal cramps.

(a)  Onthe structure above, circle and name three different functional groups
present in Vitamin C. [3]

(b) Calculate the maximum number of 500 mg Vitamin C tablets that an adult
can consume in a week.

i
(c) Draw a diagram to suggest why vitamin C is soluble in water.
i2]
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I 2020 Preliminary Examination |
PartnerinLeaming

More papers at wvevﬁ?t’estpapersfree.com




BP-568

To determine the concentration of ascorbic acid in a Vitamin C tablet, an
iodometric titration is carried out.

Firstly, one 500 mg Vitamin C tablet is dissolved in sulfuric acid and diluted with
deionised water up to the 250 em3 mark in a volumetric flask. 25.0 cm? of this
ascorbic acid solution is pipetted into a conical flask containing 3.00 x 10~ mol
of iodine solution (excess). The unreacted iodine in the resulting solution is
immediately titrated with a standard sodium thiosulfate solution, Na2520s, until
the brown colour of iodine lightens to a pale yellow.

Starch indicator is added at this point to form an intense blue-biack complex
with the iodine still present in the conical flask. The titration with Na25203 is
continued until the blue-black colour disappears, leaving a colourless solution.

The reaction equations are as follows:

ascorbic acid dehydroascorbic acid

Iz + 282032 - 21" + S40s*

It was found that 12.50 cm? of 0.00500 mo! dm=2 Na2S20s is required to observe
the disappearance of the blue-black colour.

(d)y (i) Calculate the amount of Iz that reacted with Na2820x.

1]
(ii)  Calculate the amount of Iz that reacted with 25 cm?3 of ascorbic
acid solution.
1]
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4

(i) Cailculate the amount of ascorbic acid in the 250 cm?® standard
solution.
[11
(iv) Determine the mass percentage of ascorbic acid in a 500 mg
Vitamin C tablet.
[2]
(e) Describe a simple chemical test that can be used to distinguish between
ascorbic acid and dehydroascorbic acid. Write the observation for each
compound.
............................................................................................... 2]
1)) Use the table of characteristic values for infra-red absorption in the
Data Booklet to answer this question.
tdentify an infra-red absorption range that will be shown by
(i) both ascorbic acid and dehydroascorbic acid
...................................................................................... [1]
(ii) dehydroascorbic acid but not by ascorbic acid
...................................................................................... [11
[Total: 15]
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5
2 (@  The graph below shows the successive ionisation energies of an element
in Period 3.
ionlsation energyf kJ moi-
] 1 I 1 s i ) ! 1 3 nummr Of
. : ) j : ) ; i ' ’ electrons removed

1 2 3 4 o 4] 7 8 g 10

() Explain the general trend in successive ionisation energies.

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

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

(ii)  Identify the element and explain your answer.

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

......................................................................................
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6

(b) The table below shows the properties of two successive Period 3
elements, Xand Y.

(i)

(i)

() ()

0.260
0.240
0.220
0.200

atornic

radivs/ nm 0,180
0.160
0.140
0.120

0.100

River Valley High School

element X Y
melting point/ °C _ 660 1414
electrical conductivity very good low

Suggest the nature of the oxide of element X.

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

Using the actual chemical symbol for element X, write a balanced
equation, with state symboils, for the reaction between the oxide
of element X and NaOH(aq).

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

State the pH of the reaction mixture obtained when the oxide of
element Y is added to water. '

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

The graph below can be used to plot the atomic radii of the
elements potassium to strontium (excluding the d-block elements
and krypton). Six of these elements have aiready been plotted.

Use your knowledge of the variation in atomic radius of the
elements of Period 3 (Na to C/) to estimate and plot on the graph,
the atomic radii of the other three elements: K, Se and Sr.

BP~571

[l

[1]

(11
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(i)  Justify your predictions in {c){i), by explaining how the atomic radii
of:

¢ K compare with that of Rb, and
s Se compare with that of As.

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

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

...................................................................................... 2]
[Total: 9]
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8
3 Carbonic acid, H2COs is a weak acid.

H2C0Os(aq) « H*(aq) + HCO3(aq)

(a) Explain the term weak acid.

(b) Write an expression for the acid dissociation constant, Ka, of carbonic
acid, and state its units.

............................................................................................... [2]

In the human biological system, the blood is responsible for the transport of
materials as well as distribution of heat throughout the body. Due to the many
biochemical processes taking place in blood, a buffer system consisting of
H=COs and HCOs~ is present to maintain pH level at 7.40.

(c) Describe and explain, with the aid of relevant equations, how the
presence of H2CO3x/HCOs3~ in blood helps to maintain pH levels.

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

...............................................................................................
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Another commonly used laboratory buffer solution, especially in experiments
involving nucleic acids, is called Tris/Borate/EDTA (TBE). Boric acid, also
known as boron(III) hydroxide, is a major component of TBE buffer.

Boric acid is acidic because it can react with water to form tetrahydroxyborate,

B{OH)a".

(d) Write a balanced chemical equation for the reaction of boric acid with
water.
............................................................................................... 1]

(e} Draw the dot-and-cross diagram of B(OH)4".

[11

1) State the shape and angle around the boron atom.
............................................................................................... 2]

(g) Explain why B(OH)s can react with OH- to form B(OH)4.
............................................................................................... 21

[Total: 11]
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10
4 (a) Define the term fattice energy.

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

............................................................................................... {1
by M The lattice energy of lithium chioride can be calculated using the
Born-Haber cycle below.
Given that the standard enthalpy change of formation of lithium
chloride is —409 kJ mol-', use relevant information from the Data
Booklet to fill in the blanks in the Bom-Haber cycle.
Energy/ k4 mol-!
Li*(g) + e + Ci(g)
Li*(g) + e + %Cly(9) —364
Li(g) + ¥2Chy(g)
_ +161 lattice energy
0 Li(s) + ¥2CL{q) of LiCl
LICKs)
[2]
{ii) Hence, calculate the lattice energy of lithium chloride.
[1]
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1"

(¢} Explain how the magnitude of lattice energy of magnesium oxide
compares with that of lithium chloride.

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

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

............................................................................................... [2]
[Total: 6]
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5 A solution of hydrogen peroxide was catalytically decomposed using solid
manganese(IV) oxide, MnOz.

2H202(aq) — 2H20(1) + 02(g)

The rate of reaction can be followed by measuring the volume of oxygen collected at
regular time intervals. The following results were obtained:

Time, {/ min C 2 4 6 8 10 12 14

Volume of O2(g)
collected, Vi/ cm?® 0 1.26 | 2.38 | 3.30 | 400 | 456 | 5.00 | 520

Upon complete decomposition of the hydrogen peroxide solution, the volume of
oxygen collected, Vn, was 6.20 cm?3,

(a) Explain the significance of Vn — Wi.

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

............................................................................................... [1]
(b) By means of a suitable graph, deduce the order of reaction with respect
to H20x.
HE
............................................................................................... [3]
River Valley High School 8873102
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13

(¢) Calculate the value of the rate constant.

[1}
(d) State the type of catalyst involved in the decomposition of H202.
Describe how this type of catalyst speeds up the reaction.
............................................................................................... [4]
(e)  Outline another method, other than measuring the volume of oxygen
collected, that can be used to monitor the rate of this reaction.
............................................................................................... [3]
[Total: 12]
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6 {a) Poly{ethene) is a thermoplastic.
Explain the term thermoplastic.

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

............................................................................................... [1]
(b) By adjusting the polymerisation process, two different types of

poly{ethene) can be produced - low density poly(ethene) (LDPE) and

high density poly(ethene) (HDPE).

Describe the structure and bonding in LDPE and HDPE, and explain how

they affect their physical properties.

L, [4]
()  Suggest a use for each polymer in view of its physical properties.

............................................................................................... 1]
(d) In contrast fo themmoplastics, thermosets are known to have low

recyclability. Explain why this is so.

............................................................................................... {11

[Total: 7]
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7 (a) Describe and explain the reducing power of Group 1 elements down the
group.
............................................................................................... [2]

(b) Table 7.1 gives the melting points, in °C, of the oxides and chlorides of
three elements in Period 3.
Table 7.1
magnesium silicon phosphorus
oxide 2800 1700 24
chloride 714 -70 -92
Explain, in terms of structure and bonding, the differences in melting
point between:
) MgO and SiOz,
...................................................................................... [2]
(ii) SiClsand PCs.
...................................................................................... [11
River Valley High School 8873/02
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Section B

Answer one question from this section in the spaces provided.
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17

() (i) in the axes below, sketch a graph to show the variation in
electrical conductivities of Period 3 elements from sodium to

phosphorus.
electrical conductivity
atomic
11 12 13 14 15 number
(1]

(i)  Explain, with reference to structure and bonding:

e the variation in electrical conductivity from sodium to
aluminium, and

» the electrical conductivity of phosphorus.

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

......................................................................................
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(d) A solution of UO2%*(aq) is yellow. An excess of silver powder is added to
the yellow solution in the presence of acid, and the U0O2%*(aq) is reduced
to Ux*(aq).

The U*(aq) formed can be oxidised back to UO2?*(aq) by acidified
MnOa4-(aq). It is found that 20.0 cm?® of 0.100 mol dm= U**(aq) reacted
with 16.00 cm?® of 0.050 mol dm~3 MnOs(aq). The half-equation for the
reduction of MnOs~(aq) is given below:

MnO4(aq) + 8H*(aq) + 5e- — Mn2*(aq) + 4H20())
(i)  State the oxidation state of uranium in UO2?*(aq).

...................................................................................... [1]
(ii)  Write the electronic configuration of Mn2*(aq).
...................................................................................... [1]
(iii) Calculate the amount of U**(aq) that reacted with 1 mol of
MnOas-(aq) in the reaction.
Hence, determine the value of x.
[3]

River Valley High School 8873/02

| 2020 Preliminary Examination

PartnerinLearning

More papers at w%estpapersfree.com




BP~584

19

(iv) UO22*(aq) can also be reduced by zinc to form U**(aq).

Construct a balanced equation for the reaction between zinc and
UO22*(aq) in acidic medium.

...................................................................................... ]

(e) The Haber process is the industrial preparation of ammonia involving
nitrogen and hydrogen reacting in a reversible process.

N2(g) + 3Hz(g) < 2NH3(g) AH = -92.4 kJ mol’

(i) Write an expression for the equilibrium constant, Kc, for Haber
process and state its units.

...................................................................................... []

(i) At the start of the reaction, 1.20 mol dm= of Nz(g) and
4.00 mol dm=2 of Hz(g) were introduced into an evacuated tank.
When equilibrium was reached at 500 °C, it was found that 20%
of the N2(g) had reacted to form NHa(g).

Fill in the table below.

N2(g)

3H2(g) | « | 2NHa(g)

Initial { )/ mol dm-3 1.20

Change in [ }/ mol dm~

Equilibrium [ ¥ mol dm-3 2]

(iii) Hence, calculate the K for Haber process at 500 °C.

(1]

{iv) The numerical value of Kc for Haber process at 400 °C is 0.0150.
Explain the difference between this value and the one determined

in (e)(iii).

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

......................................................................................
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(v) State and explain the effect of adding finely divided iron to the
reaction mixture on K.

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

...................................................................................... [1]
[Total: 20]
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8 (a) PCIls undergoes oxidation with KC/Oa to form POC/a.
3PCl + KCIO3 —» 3POCH + KC!

i Draw the dot-and-cross diagrams for PCls and POC/, given that
phosphorus is the central atom in both molecules.

[2]
(i)  The CI"P*CI bond angle in PCls is 100° while that in POCk is
103°.
Using the Valence Shell Electron Pair Repulsion theory, explain
the difference in the bond angles.
...................................................................................... 2]
(lii)  Explain, using structure and bonding, whether the meiting point of
KCIOs is higher or lower than that of POCla.
...................................................................................... [2]
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(iv) The molecule of POCIs contains both o (sigma) and = {pi) bonds.

Draw labelled diagrams to show how orbitals in POC/s overlap to
form

¢ a o (sigma) bond,

» an(pi) bond.

[2]
{b)  The reaction between Zn(s) and CuSOa(aq) is an exothermic reaction.
Zn(s) + CuSOa(aq) — ZnSCas(aq) + Cu(s)

A student conducted a thermochemical experiment using the following
procedure:

1. Add 25.0 cm?® of 1.00 mo! dm CuSOas(aq) in a polystyrene cup.
2. Stir gently with a thermometer and record the temperature of
CuS0a4(aq) every 0.5 min for 2.5 min.
3. At exactly 3.0 min, add a fixed mass of Zn(s) into the polystyrene
cup.
4. Stir the mixture thoroughly and continue recording the
temperature of the mixture every 0.5 min from 3.5 min to 12.0 min.

The student plotted his data points on a grid but did not complete the
graph.
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(i) Complete the graph for the student.

By extrapolation of the graph, estimate the maximum temperature
of the mixture at 3.0 min.

...................................................................................... 2]
(i) Determine the highest temperature rise produced by this reaction.
i1]
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(i)  Using your answer in (b)(ii), calculate the heat evolved for this
reaction.

You may assume that 4.2 J of heat is required to raise the
temperature of 1.0 cm? of the solution by 1.0 °C.

[}
{(iv) Hence, determine the enthalpy change of reaction between Zn(s)
and CuSOs(aq) given that the mass of Zn(s} used was 1.050 g.
21 -
River Valley High School 8873/02 [Turn over

2020 Preliminary Examination

PartnerinLeaming -

More papers at w@%t}estpapersfree.com



BP~591

26
(¢) Compound X has the following structure.
0]
HO
CH(OH)CH,4
HyC
CH=CH,

Draw the structures of the products formed when compound X is
separately reacted with:

()] hot acidified K2Cr207(aq)

1]
(ii) Bradissolved in CCl
1]
(i)  LiAMMa in dry ether
[1]
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(d) Ozonolysis is a reaction where the unsaturated bonds of alkenes are
cleaved with ozone, forming carbonyl compounds.

Ry R, Ry Ry
>—< % F :<
— —_— o + 0
H Rs H RB
(i) Suggest the structures of the products formed from the ozonolysis

of 3-methylpent-2-ene.
Give the IUPAC names of the products.

[2]
(i) Suggest the structure of an alkene (CsH14) that undergoes
ozonolysis to form the following compound.
0
(1]
[Total: 20]
8873/02 [Turn over

River Valley High School
2020 Praliminary Examination

PartnerinLeaming

More papers at wvevvgv%estpapersfree.com



28

BP-~593

T N R I T I R R N R
R R R I R R R I O e T P S R mavErmmnnan an
..... D N T
seltestEBAN IR IR AR RS IR AR N Abbhbendvadr s s n N T RIRE T AR TR R TR RN R R AR NsEEeESsNdENEsannaEnsRnna FEkstisnmnsneenen
................................................. R N L L I T T
eEEEsaErEELeESEANesCETEEEEPOEEERRRRRRFRERE T I Lm Tietracsnmnn nre
........... B e kT T RN N RN BN KN NN wE R TR e NN e RN AE NS EE S AR NN A NSNS U ERES AN EE NN A EEEEEEREEASkEr AT EAEEEEAEEEEAMTRETARRaRA R
P R L R R RN N IT A e KRR R R AmENNERYEEEsEEsLER LAt ERsLaANE banaR PHAN s a T e Enana nesassensanaumnnn Pherinana
........ R R T T T
.......................................... B R R R E A E AP e R R RN YA NN E NI N E RN AN ANENSEEEEERAREREERNARSPNA rEmAR AR Ry
ML LRbAdssaLastnstananLana M Rd e AETMMLERNrEEEEESEEEEEssuNTaNstaarEamsann cnenmn T TR T I LI T sumcamenms .
............. H e EEEEEEAEE SRS RN ESE SN IR EEEEEEEEEEPEEE EETAEEEEEE RV EARTEEh bE . TEmsEasERRsRTSEEEEAER LN kN A
R T I N T BaessdsvssssvsamEEEEEE R R nnnE L T T arincsumsnzan T ITT LT
.......... I e R N L I T I I I O T I I T T T T T T
.................................................................. N T F R SN R A RN AN SEeNSARRATEESTEIEEEAESEEEiNarEnreEmEnaEn,
LeBsEReREEEEETYEEE R EAACINCETRRRR ERBR AR ann AFterlEeraiassanaEnnNEn" srsrarasaEnn L
........... R e L L L R R R O T O T O T T T T T T T
Nrennw R L R R T SeveterrwraEmsRsannan I T ) erussNsEmaEEsERsEzERERLnas Erramanes sssesnnus
........................ L R I
NEAReNERE SRR s EAN e Rt s R TR T T T R MR N ErEssEsEEReRsaRECNS s TEE BT EER AR e Ry nasevne
........................... L T
PEMEmEssEsEssEEEEEEEELan L T RrsrssasmssmEsnEnnanna Prtikdrrnraanmnn TrssssarzEnaEnans TR TR T teaumnnans .
hhvusnwEn Frrvererrerrrrnsnrean saNmasEmwsmans Rrahsdbmaksananannnn tresasasnanan AR s AR AL Ut EEnanancas nssucEmnnnLL EETTTT T e
..... R R I L T L T T T r T T TSP
CusssrsEEEnun PEET RS TrsaEAREsauEa R sEssEenEEEEEEEn FEAvTEEteYannann nerEresEnEnn L R T T
............ LR R E L E  h T L L

River Valley High School 8873/02

| 2020 Preliminary Examination

PartnerinLeamning

693
More papers at www.testpapersfree.com




BP-~594

PartnerinLearning

More papers at wvsvvgvﬂ'estpapersfree.com



BP~595

695

Qn Ans Gn Ans an Ans
1 D 11 A 21 C
2 D 12 C 22 B
3 C 13 A 23 C
4 D 14 C 24 8
5 c 15 B 25 D
6 B 16 A 26 8
7 D 17 A 27 A
8 A 18 -] 28 C
9 B 19 C 29 3]
10 A 20 ] 30 D
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4 (a

1]

® 0

Energy/ kJ mol-!

Li*(g) + e~ + Ci(g)
Lit(g) + e~ + %CL{g) _Il -364
(.
Li{g) + &L
+161 laitice energy
0 Li(s) + V2CL(g} of LiC/
LiCHs)
i
)

01

{c)
2]

[Total: 8]
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[4]
{e)
[3]
[Tetal: 12]
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