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In which of the following species would nitrogen be reduced if converted to N2O4?

A.  NHs
B. NO

C. NO3”
D. NO2

How many electrons are needed when the following half-equation is balanced using the
lowest possible whole numbers?
_SOz + _H20 - _8042_ + H* + e

A1
B. 2
C. 3
D. 4

Typically, when a person coughs, he first inhales about 2.0 dm?® of air at 1.0 atm and
25 °C. In the lungs, the air is warmed to 37 °C and compressed to a volume of about
1.7 dm? by the action of the diaphragm and chest muscles. The sudden opening of the
vocal cord then releases the air explosively.

Just prior to this release, what is the approximate pressure (in atm) of the gas inside the

lungs?

A, 1.0x2.0x37
25x1.7

B. 1.0x2.0x310

298%x1.7
C. 25x1.7
1.0%x2.0x37
D. 298x1.7

1.0%x2.0x310



Which of the following statements contains one mole of the stated particle?

[At SATP, one mol of gas occupies 24.0 dm?]

A. Molecules in 19.00 g of fluorine gas.
B.  Electrons in 24.0 dm? of hydrogen gas at SATP.
C. Neutronsin 1.00 g of helium gas.

D. Protonsin 2.018 g of neon gas.

The first eight successive ionization energies for an atom are shown. In which group is

the atom found?
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How many electrons are there in all the d orbitals in xenon atom?

A. 10
B. 18
C. 20
D. 36

Which trend is correct across the period?

A. Atomic radius decreases
B. Electronegativity decreases
C. lonic radius increases

D. Melting point decreases

Which of the following affects the colour of the complex formed by a particular transition

metal?

l. Oxidation state of metal
Il. Type of ligand

lll.  Geometry of the complex

A. landll only
B. landlll only
C. llandlll only

D. I llandll



10.

11.

Which of the following statements best explains why [Fe(H.O)Fs]> appears colourless?

A.  The d orbitals are half-filled
B. The electrons do not undergo d-d transition.
C. The complex is octahedral in shape.

D. The energy gap between the d orbitals does not corresponds to radiation from the
visible light region.

Which of the following correctly show the strongest intermolecular forces of attraction for
the compound?

Strongest Intermolecular forces of

Compound attraction
A. CH3CH2F Hydrogen bonding
B. CH20 Dipole forces
C. CH.Cl; London dispersion force
D. CsHsCONH> Dipole forces

Which species does not have resonance structures?

A. O3
B. NO3~
C. CH3;COCH;

D. C032_
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13.

The structure shows the bonding in salicylic acid.

CO,H
OH

Which statements are correct?

The molecules do not form London dispersion forces between them.
The carbon atom is the carboxyl group is sp? hybridised.

The molecule can form intramolecular hydrogen bonding.

| and Il only
I and Il only
Il and Il only

All of the above

Which of the following compound contains the strongest ionic bond?

©

NaBr
NaCl
Mng

MgCl,



14. A large excess of magnesium ribbon is added to dilute hydrochloric acid and the volume
of hydrogen gas produced is measured as the reaction proceeds. The reaction is

exothermic. The results are shown below.

total
volume

Q
/cm?3

\J

time/s

Which explains the changes in the rate of reaction between points P and Q and between
points Q and R?

between points P and Q between points Q and R
@ the reaction temperature increases the acid concentration decreases
B. magnesium’s surface area decreases the acid concentration decreases
C. the reaction temperature increases the magnesium has been used up
D. magnesium’s surface area decreases the magnesium has been used up

15.  When the temperature of a particular reaction is increased by 10 °C (e.g. from 20 °C to
30 °C) the rate of the reaction approximately doubles. What is the best reason for this

increase?

A. Areduced activation energy for the reaction.
@ More particles colliding at the energy greater than the activation energy.
C. Anincreased collision frequency of the reactant molecules.

D. A different mechanism for the reaction.



16.

17.

18.

A student mixes 2.50 g of excess zinc powder with 25.0 cm? of 0.350 mol dm™ hydrochloric
acid. The temperature increases by 3.5 °C. What is the enthalpy change for the reaction, in
kJ mol™*?

(specific heat capacity of water is 4.18 J gt K™)

27.5 x 4.18 x (3.5 + 273) x 65.38

A 2.50 x 1000

B 25.0 x4.18 x 3.5
' 25.0 x0.35

c 25.0 x 4.18 x 3.5 x 65.38
' 2.50 x 1000

b 27.5x4.18 x (3.5 + 273)
' 25.0 x 0.35

Which equation represents the average bond energy of the C—H bond in methane?

A.  YiCHs(g) > ¥ C (g)+H(g)
B. Y4 C(s) + H(g) > ¥4 CH4 ()
C. CHa(g) > C(g) + 4H (9)

D. CHa(g) > CHs(9) + H(g)

The equation on an enthalpy change is shown.

2C (s) + 3H; (g) + 2 O2 (g) —> 2CO (g) + 3H:0 ()
Given the following equations,
C(s)+02(g) > CO2(9) AH®=x kJ
Ho (@) +%202(g) > HO(l) AH°=ykJ
What is correct expression for the enthalpy change of the reaction above?
A, x+y+ AHS(Oy)

B. 2x+3y+2AHS0y)
C. 2y-3x

D. 3y+2x



19.

20.

21.
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Which is correct for a reaction with a negative change in Gibbs free energy, AG®?

A.  The reaction has a negative AH® and AS® at 298 K.
B. The reaction becomes spontaneous at higher temperature.
C. The reaction has maximum entropy.

D. The formation of product is favoured.
In which reaction does entropy increase?

A.  NacCl (aqg) + AgNOs (ag) — AgClL (s) + NaNOs (aq)
B.  Hz(g) +12(9) = 2HI (9)
C. CaCO;(s) — CaO (s) + CO2 ()

D. HO0 (1) > H0 (s)
Propanone reacts with iodine in the presence of an acid.
H+
CH3COCH; + |,—» CH3COCH.I + HI

The mechanism involves the following steps:

H+
CH3COCH; —» CH3C(OH)CH; (slow)
CH3C(OH)CH: + | - CH3CI(OH)CH:l (fast)
CHsCI(OH)CH2l — CHsCOCHal + HI (fast)

Which conclusion cannot be drawn from this information?

A. lodine is not involved in the rate-determining step.
B. The acid acts as a catalyst.
C. The overall order of the reaction is 3.

D. The rate of reaction is not affected by a change in the iodine concentration.
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Ethyne can form benzene when heated.
3HC=CH (g) — CsHs ()
This reaction is found to be exothermic. Which conclusion can you draw from this

information?

A.  This reaction is spontaneous at all temperatures.
B.  This reaction is not spontaneous at all temperatures.
C. This reaction is spontaneous at high temperatures.

D. This reaction is spontaneous at low temperatures.

The reaction 2X (g) + Y (g) — 3Z (g) has the rate expression
rate = k [X]? [Y]°
The concentration of X is increased by a factor of three and the concentration of Y is

increased by a factor of two. By what factor will the reaction rate increase?

The Haber Process combines nitrogen from the air with hydrogen derived mainly from
natural gas (methane) into ammonia.
N2 (9) + 3H2 (9) = 2NHs (9) Ke =y

Determine the K. of the following equilibrium: Y2 NHs (g) = %2 N2 (g) + % H2 (9)

A ()0

B. 4
y

C. (
D. (

0.25

)
)

0.5

LSk LR
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An aqueous solution of dichromate ions (Cr.0-%) is orange, whilst an aqueous solution
of chromate ions (CrO4?) is yellow. These two ions can be converted by the following
reversible reaction.

2Cr0O4%* (aqg) + 2H* (aq) = Cr.07% (aq) + H20 (1)
Which of the following chemicals when added will change a yellow solution of CrO?" into

orange Cr,0;%?

A.  Add water
B. Add aqueous Ba(OH),
C. Addaqueous HNOs

D. Add aqgueous NH3

Which of the following equilibrium composition is not affected when the total pressure is

increased at a constant temperature?

A.  N2(g) + 3H2(g) = 2NHs ()
B. 2NO: (g) = N204 (9)

C. Hx(9)+12(9) =2HI(9)

D. CaCOs(s) = CaO (s) + CO2 (g)

10.0 cm? of an aqueous solution of hydrochloric acid of pH = 3 is mixed with 990.0 cm? of
distilled water. What is the pH of the resulting solution?

A1
B. 2
C. 4
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What is the order of increasing pH for the following solutions of the same concentration?

A. HCl (aq) < H2SO. (ag) < KNOs3 (aq) < CH3COONa
B. KNOs (aq) < CH3COONa < H,S0O4 (aq) < HCL (aq)
C. HyS04 (ag) < HClL (ag) < KNO3 (ag) < CH3COONa

D. H:SO. (aq) < HCl (ag) < CH3COONa < KNOs (aq)

Methyl orange is a weak acid and has a pKa of 3.7. The dissociation of methyl orange
(HIn) can be represented by the following equation.

Hin (aq) = H* (ag) + In™ (aq)
Red yellow

Which statement is correct?

A. Methyl orange can be used as an indicator for the titration between sodium
hydroxide and ethanoic acid.

B. AtpH 7, red will be observed.

C. At pH 4, orange will be observed.

D. At pH 1, the major species will be In™ (aq).
Which has the strongest conjugate acid?

A.  NHs (pKs = 4.75)
B.  CHsNH: (pKs = 3.34)
C. CsHsNHz (pr = 913)

D. (CH3)3N (pr = 420)
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What is the E® value, in V, for the reaction Zn (s) + Ni** (aq) — Zn?* (aq) + Ni (s) deduced

from the following equations?
Zn (s) + 2Ag* (ag) —» Zn?" (ag) + 2Ag (s) E® =156V

Ni (s) + Cu?* (aq) — Ni** (agq) + Cu (s) E®=0.60V

Cu (s) + 2Ag* (aq) —» Cu?* (aq) + 2Ag(s) E®=0.46V

A. 050
B. 0.96
C. 1.10
D. 216

What is the order of increasing mass deposited by this electrolytic cell when the molten

salts are electrolysed?

|
I —
| |
+ - + - + - _Platinum
eee--fT electrodes
e N ) ~ e N
CoS04 AgNOs FeCls
Cell 1 Cell 2 Cell 3

A. Ag<Co<Fe
B. Fe<Co<Ag
C. Co<Ag<Fe

D. Co<Fe<Ag
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33. The following shows a reaction:

Steam,

conc H3PO,,

300 °C, 70 atm

CH,CO, R products
What could be the final products?
A.
HO
CH,CO.H
OH

B.

CH,CO,H

C.
HO OH
CH,CO,H
OH
CH,CH,0H HOZCO

0 Q

Q
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Testosterone is the primary sex hormone and anabolic steroid in males. How many

enantiomers can Testosterone produce?

Testosterone
A. 25
B 26
C. 27
D 28

Which pair of reaction types is illustrated by the reaction sequence below?

HI in CH,CO,H NaOH(aq)
CH,CH=CHCH, » CH,CH,CHICH,—————— CH,CH,CH(OH)CH,

A. electrophilic addition and electrophilic substitution
B. electrophilic addition and nucleophilic substitution
C. nucleophilic addition and electrophilic substitution

D. nucleophilic addition and nucleophilic substitution

Ethene reacts with bromine to form dibromoethane. Which of the following best describes

the intermediate in this reaction?

A. ltcan act as a nucleophile.
B. Itis electron deficient.
C. Each carbon in the intermediate is sp? hybridised.

D. It contains delocalised electrons.
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What is the IHD, index of hydrogen deficiency, of penguinone?

O

A 2
B. 3
C. 4
D. 9

What is the ratio of the areas of the signals in the *H NMR spectrum of pentan-3-ol?

A. 6:4:1:1
B. 3:1:1:1
C. 5:5:1:1

D. 3:3:2:2:1:1
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The volume and mass of different pieces of aluminium metal are measured

independently. A graph of mass against volume is plotted as shown.

200

150 /
/
/ il

'_\
o
o

a
o

mass (x0.001) / g

=

-50

volume (£0.001) / cm?
10 20 30 40 50 60

Which can be deduced from the results?

density significant error
3.000 random
3.000 systematic
3.200 random
3.200 systematic

A student prepared a standard solution of agueous sodium carbonate, by dissolving
(0.200 £ 0.002) g of anhydrous Na>COs solid in 10 cm? of deionised water in a (50 + 5)

cm? beaker. The resulting solution is transferred into a (100.0 + 0.10) cm? volumetric flask

and top up with deionised water to the 100 cm? mark.

What is the percentage uncertainty of the prepared concentration?

A.

1.1%
2.0%
6.0 %

111 %

END OF PAPER



