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Section A

For each question there are four possible answers, A, B, C and D. Choose the one you
consider to be correct.

1 Methane was burned with a faulty Bunsen burner. As a result, a mixture of carbon
dioxide and carbon monoxide was produced in a ratio of 98:2, together with water
vapour.

What was the volume of oxygen gas used when y dm? of methane was burned?
0.01
A @y-—5 ) dm?

B (2y-0.01y) dm?

0.01
C (y-—») dm?

D (y-0.01y) dm3

2 Anion of metal M can be oxidised by potassium manganate(VIl) in acid solution to
form MOs". In an experiment, 1.25 ~ 10~2 mol of the ion of M required 37.5 cm? of
0.0200 mol dm~ potassium manganate(VIl) for complete reaction.

What is the initial oxidation state of the ion of M?
A +1 B +2
CcC +3 D +4
3  Which of the following statements best explains why the boiling point of
CHsCH2CH2NHz is higher than that of (CHs)sN?

There are hydrogen bonds between CHsCH2CH2NHz molecules but no

A hydrogen bonds between (CHzs)sN molecules.

The covalent bonds between atoms in CHzCH2CH2NH:2 are stronger than those
between atoms in (CHs)sN.

C  CHsCH2CH2NH2 molecule has a larger surface area than (CHs)sN molecule.

D CHsCH2CH2NH2 molecule is polar but (CHs)sN molecule is not.
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4 Which of the following electrostatic attraction is not present in a sample of CHzF?
A  permanent dipole-permanent dipole interactions
B instantaneous dipole-induced dipole interactions
C hydrogen bonds
D

covalent bonds

5  Which of the following graph is obtained when density (p) is plotted against
temperature (T) for an ideal gas under constant pressure?

p N p N
A B
0 > T/°C 0 > T/°C
p N p N
C D
0 > T/°C 0 > T/°C

6  Which of the following oxides is unlikely to dissolve in aqueous sodium hydroxide?
A MgO B  AkOs

C SiO2 D SO2
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7  Nitrogen dioxide decomposes on heating according to the following equation.
2NO2(g) = 2NO(g) + O2(9)

When 2 mol of nitrogen dioxide is placed in a 4 dm?® container and heated, the
equilibrium mixture contained 0.8 mol of oxygen.

What is the numerical value of the equilibrium constant, Kc, at the temperature of the
experiment?

A 0.0889 B 0.800

Cc 320 D 128

8  Which statement about the effect of a catalyst on a reversible reaction is correct?
A ltincreases the yield of product in an equilibrium.
B  Itincreases the equilibrium constant for the forward reaction.

It increases the rate of the forward reaction and decreases the rate of the
reverse reaction.

D It increases the rate constant for both the forward and the reverse reaction.

9  Which expression represents the solubility product of iron(l11) hydroxide?

A [Fe3'][OH] B [Fe3*][OHT]?
C [Fe*][80OHT] D [Fe3*][30HT®
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10 H2SO0a4(aqg) was added to Ba(OH)z(aq) until the acid was in excess.
Which graph shows the variation in the total number of ions in solution?

A A No. of ions B A No. of ions
0 > Vacid 0 > Vacid
No. of ions A No. of ions
C * D
» Vacid

0 > Vacid 0

11 The product of the concentrations of X and Y, [X][Y], is plotted against time, t, for the
following second-order reaction.

X+Y®Z
Which graph would be obtained?
A A [X][Y] B 4 [X][Y]
>
0 0
0 p 1 0 > t
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12 Which one of the following elements has the same oxidation state in all of its known

compounds?
A Dberyllium B  bromine
C nitrogen D sulfur

13 X is obtained by reacting aqueous cobalt(lll) chloride with ammonia. The co-
ordination number of cobalt is 6 and when the complex is treated with an excess of
aqueous silver nitrate, only %4 of the total chloride is precipitated as AgCL..

What is the formula of X?
A Co(NH3)sCl3 B  Co(NHz3)sClz

C Co(NH3)4sCl3 D Co(NH3)3:Cl3

14 Using relevant E® values from the Data Booklet, determine which of the following
statements is correct.

A No reaction occurs when V3*(aq) is added to Fe3*(aq).
B  VO?'(aq) can reduce Fe?*(aq) to Fe3*(aq).

C Zn?(aq) can reduce VO?*(aq) to V3*(aq).

D  Zn(s) can reduce V3*(aq) to V?*(aq).

15 A current of 8 A is passed for 100 min through molten aluminium oxide using inert
electrodes.

What will be the approximate volume of gas liberated, measured at s.t.p.?
A  28dm? B 3.0dm?
C 11.2dm? D 12.0dm?
16 Which one of the following products is not obtained commercially by the electrolysis
of concentrated brine?
A  chlorine B  oxygen

C  sodium chlorate(V) D  sodium hydroxide
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17 Use of the Data Booklet is relevant to this question.

In the construction of pacemakers for the heart, a tiny magnesium electrode can be
used to create an electrical cell with the inhaled oxygen. The relevant half-equations
are as shown:

Mg?* + 2e” = Mg
% 02 + 2H" + 2e” = H20

In the body, a potential of 3.20 V is usually obtained. What is the best explanation for
this e.m.f.?

A  The small size of the magnesium electrode

B  The low concentration of Mg?* surrounding the magnesium electrode

C The high resistance of the body fluids surrounding the electrodes

The physiological pH of between 7 and 8 of the body fluid surrounding the

electrodes

18 Use of the Data Booklet is relevant to this question.
The enthalpy changes for three reactions are given below:
Na(s) ® Na(g) DH1 = +107 kJ mol™
H*(aq) + OH (agq) ® H20(]) DH2 = —58 kJ mol™
2Na*(g) + 2H*(aq) + 2e” ® 2Na*(aq) + H2(g) DHsz =-1700 kJ mol™
What is the enthalpy change for the following reaction?
Na(s) + H20(l) ® Na*(aq) + OH™(aq) + “2H2(Q)

A -191 kJ mol™ B -307 kJ mol™
C -685kJ mol™? D -1041kJ mol™
19 The bond dissociation energy of H-C/ is 431 kJ mol™. In which of the following
processes is 431 kJ of energy released?
A HCI(g) ® H(g) + Cl(g)
B H(g) + Ci(g) ® HCI(g)
C  HCI(g) ® Y2H2(g) + %2Cl2(q)

D %Ha(g) + ¥2Cla(g) ® HCI(g)
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22

23

River Valley High School

Vitamin E acts as an antioxidant as well as an enzymatic activity regulator. There are
8 forms of Vitamin E, of which a-tocopherol is the most biologically active form. The
diagram shows the structure of a-tocopherol.

How many chiral carbon centres are there in one molecule of a-tocopherol?

A 2 B 3 C 4 D 5

Which of the following could be best used to distinguish between hex-1-ene and
methylbenzene?

A  acidified K2Cr207

B Br2in CCla

C l2in NaOH(aq)
D

concentrated sulfuric acid

Samples of the gases CH3C/ and C/z are mixed together and irradiated with light.
Which compound is produced by a termination stage in the chain reaction?

A HCI B CH2=CH2

C CHsCHs D CH2Cl2

Which hydrocarbon, on treatment with hot acidified potassium manganate(VII),
would give ethanoic acid as one of the products?

N
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24 Which of the following compounds would undergo electrophilic substitution most
readily?

B CHO

A Cl

25 Areaction sequence is given below.

KCN,
CH,CH,OH HCI(a
CHBICH; — 2227 5 p (aq)
Heat under
reflux

Br

Which of the following structures represents the product Q?

CHCHs CHCHj
A B
COzH CO,H
Br HOOC
CHCH; CHCH,
C | D
CO,H cl
Cl/ Br
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26 Citronellol is a colourless oily liquid with a rose-like smell. It is the active ingredient in
over 30 essential oils and is a major component in perfumes, cosmetics and soaps. It
may be prepared synthetically from compound S using reagent T.

X

OH
Citronellol
Which of the following could S and T most likely be?
S T
A KOH in ethanol
n ethano
N '
Cl
5 NaOH
aqueous Na
/\/\/\/Cl q
c LIAIHsind th
iA/Hs in dry ether
/\v\/v\o
D
~ Y\/V\OH concentrated H2SO4 at 170 °C
OH

27 One mole of compound R reacts with excess sodium metal to give one mole of
hydrogen gas. One mole of ammonia gas is also evolved when one mole of
compound R is heated with aqueous sodium hydroxide.

What is the identity of R?
A HOCH2CH(NH2)CO2H B HOCH2CH(OH)CN

C  HOCH2CH2CONH:2 D HOCH2CH(NO2)CO2H

River Valley High School 9647/01/PRELIM/12 [Turn over
Prelim Examination 2012 Year 6 H2 Chemistry 9647 Paper 1



11

28 The reaction scheme below shows the formation of compound V.

NaOH(aq) _NaOH(aq) _ 1. H* v
_ >
CONHCH, Heat under 2. PCI;5
reflux

What is the structure of V?

A
CONHCH;
cl

B

NC CONHCH3
C

NC

29 Which of the following statements explains why ethylamine has a lower pKp value
than ammonia? (pKb of ethylamine = 3.2; pKy of ammonia = 4.8)

The nitrogen atom in ammonia is bonded to more hydrogen atoms than that in
ethylamine.

A
B  The conjugate acid of ethylamine is less stable than that of ammonia.
C Ethyl group in ethylamine increases the electron density of the nitrogen atom.

The lone pair on the nitrogen atom of ammonia is less delocalised than that on
ethylamine.
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30 Denaturation of proteins occurs due to the destruction of the tertiary structure where
various R group interactions are disrupted by external factors such as extreme pH

and heavy metal ions.

Which of the following incorrectly shows the R group interactions that will be

affected by such external factors?

R group interactions
hydrogen bonds
disulfide bridges
disulfide bridges

o O W >

ionic interactions
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Section B

For each of the questions in this section, one or more of the three numbered statements 1 to
3 may be correct.

Decide whether each of the statements is or is not correct. (You may find it helpful to put a
tick against the statements that you consider to be correct).

The responses A to D should be selected on the basis of

A B C D
1,2 and 3 are 1 and 2 only are 2 and 3 only are lonlyis
correct correct correct correct

31 Which statements about the electronegativity of elements in the Periodic Table are
correct?

1 In Period 3, it decreases from sodium to chlorine.
2 In Group Il, it decreases from beryllium to barium.

3 In Group VII, it decreases from fluorine to iodine.

32 When light is shown for a fixed period into a solution of CH2ICHz2l and Iz in
tetrachloromethane at 100 °C, the following reaction occurs.

CH2ICH2l ® CH2=CH2 + |2

Relative
, concentrations Relative light Relative initial rate of
Experiment . , . .
intensity formation of iodine
CHzICH:l I2
1 4 1 4 2
2 4 1 1 1
3 2 1 4 1
4 2 2 4 1

From the data above, the rate of formation of iodine is
1 independent of the initial concentration of |2
2 proportional to the initial concentration of CH21CHal

3  proportional to the square root of light intensity
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A B C D
1,2 and 3 are 1 and 2 only are 2 and 3 only are lonlyis
correct correct correct correct

33 Why is the addition of concentrated sulfuric acid to solid potassium iodide
unsuitable for the preparation of hydrogen iodide?

1 Hydrogen iodide is not displaced by sulfuric acid
2 lodide ions are oxidised to iodine

3 The product is contaminated by sulfur-containing compounds

34 When a paramagnetic object is placed in a strong magnetic field, it is attracted to the
field. Paramagnetism is associated with unpaired electrons, and many transition
elements are often paramagnetic because they contain unpaired d-electrons.

Which of the following transition metal atoms or ions would you expect to be
paramagnetic?

1 Cr
2 Mn
3 Cu”*

35 The enthalpy changes of formation of carbon monoxide and carbon dioxide are given
below.

DH¢(CO) = =110 kJ mol™
DHs (CO2) = =393 kJ mol™
Which of the following statements are correct?

1  The enthalpy change of combustion of carbon monoxide is exothermic.
2  Carbon dioxide is energetically more stable than carbon monoxide.

3  The enthalpy change of combustion of carbon is =110 kJ mol™.
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A B C D
1,2 and 3 are 1 and 2 only are 2 and 3 only are lonlyis
correct correct correct correct

36 What are the conditions usually quoted for the standard electrode potential of
hydrogen to be 0.00 V?

1 temperature is 25 °C
2  pH of the acid solution is 1.0

3 atmospheric pressure is exactly 1 atm

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

When nitric acid is added to iron filings, a brown gas that turns moist blue litmus red
is observed.

Which statements are correct?
1 Iron acts as a reducing agent.

2 The standard cell potential of the reaction between iron filings and nitric acid is
+0.04 V.

Addition of potassium cyanide to the reaction vessel of nitric acid and iron filings
will result in a decrease in the standard cell potential.

38 By varying the conditions of the reaction between 1,2-dibromoethane and sodium
hydroxide, which of the following compounds can be obtained?

H M
3 f—
ST
H Br
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A B C D
1,2 and 3 are 1 and 2 only are 2 and 3 only are lonlyis
correct correct correct correct

39

Ethanal can react with HCN in a nucleophilic addition reaction catalysed by NaCN.

Which of the following statements about the reaction mechanism are true?
1  The shape of the intermediate is planar.
2 Inthe intermediate, the oxygen carries a negative charge.

3 A new carbon-carbon bond is formed.

40 In which of the following reactions is the inorganic reagent acting as a nucleophile?
1  CH3CH2C/ + KCN ® CH3CH2CN + KCI
2 CHsCOC! + NHs ® CH3CONH: + HCI/

3 CHsCH2NH2 + HC/ ® CHsCHz2NHs*Cl-

- End of Paper 1 -
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