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1.  Analytical chemists can detect amounts of amino acids as small as 2.0 x 10" mol of molecules.
How many molecules does this represent?

A, 20x10™
B. 12x10°

C. 6.0x10%
D. 3.0x10"

2. What amount of solute ions, in moles, is present in 50 cm’ of 0.10 moldm > sodium hydroxide solution?

A, 25x10°
B. 50x10°
C. 1.0x10°
D. 50x107

3. A blast furnace contains 1600kg of iron(Ill) oxide (M=160) and 144kg of carbon (4=12).
Assuming that they react according to the following equation:

Fe,0,(s) +3C(s) = 2Fe(s) + 3CO(g)

what is the limiting reagent and the maximum theoretical yield of iron?

Limiting reagent Ma)fimum.theoretical
yield of iron / kg
A. iron(III) oxide 560
B. iron(III) oxide 1120
C. carbon 224
D. carbon 448
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4.  The first ionization energies of successive elements in the periodic table are shown below.

o}
S
S
(=)

1500

1000

500

First ionization energy / k] mol '

Atomic number

Which statements are correct?

L. Elements E and M are in Group 0 of the periodic table.
II.  Atoms of elements G and O have the outer electron configuration ns’.

III. Atoms of elements B and J contain half-filled p orbitals.
A. TandIIonly
B. TandIII only
C. I andIII only

D. L IIandIlI
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5.  Arepresentation of a mass spectrometer is shown below.

to vacuum

_pump

amplifier

chart
recorder

Which is the best description of the processes occurring at Q, R and S when element X(g)
is analyzed?

Q R S
A. electric field applied X(g)+e > X(g) +2e magnetic field applied
B. magnetic field applied electric field applied X(g)+e = X'(g)+2¢
C. X(g)+e > X (g)+2e electric field applied magnetic field applied
D. X(g)+e — X'(g)+2e magnetic field applied electric field applied
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6.  The mass spectrum of a sample of an element is shown below.

40

20

% abundance

T
64 65 66 67 68

mass / charge

Which value is closest to the relative atomic mass of the element?

A, 645
B. 65.0
C. 655
D. 66.0

7.  In what order are the elements listed in the periodic table?
A. In order of relative atomic mass
B. In order of reactivity
C.  In order of nuclear charge

D. In order of electronegativity
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8.  The graph shows the trend in a physical property down group 7 in the periodic table.

Physical
property

What is the physical property?

A.

B.

9.  Which species can act as ligands with transition metal ions?

8808-6101

Atomic radius
Electronegativity
Density

Melting point

. NH,
. CI
IlI. CH,

I and IT only
I and IIT only
IT and I1I only

I, IT and I1I
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10. Equal amounts of four substances are added to separate samples of 100 cm’ of water. Which solution

has the highest pH?
A. NaCl

B. AIC]L

C. PClL

D. Cl,

11.  The table shows the boiling points of the hydrogen halides.

Compound Boiling point / °C
HF 20
HCI -85
HBr —67
HI -35

Which statement explains the higher boiling point of hydrogen fluoride?

A.  The covalent bond in hydrogen fluoride is stronger than those in the other hydrogen halides.
B.  There is strong hydrogen bonding between the hydrogen fluoride molecules.

C.  Fluorine is the most reactive element in group 7.

D.  Fluorine has the highest first ionization energy in group 7.

12.  Which substance has the lowest electrical conductivity?

A, Al(s)
B. ALO,(l)
C. KCl(aq)
D. HCl(g)

8808-6101



13.  Which bond has the lowest polarity?

A.

B.

C—H in methane, CH,
C=O0 in carbon dioxide, CO,
C—C in ethane, C,H,

C—C in ethanol, C,H,OH

N08/4/CHEMI/HPM/ENG/TZ0/XX

14. What is the correct description of hybridization present in buta-1,3-diene, H,C=CH—CH=CH,?

A.

B.

C.

D.

Sp
sp
sp and sp’

sp’, sp” and sp

15.  Which molecules contain a bond angle of 90°?

8808-6101

. PF,
L SiCl,
III. SF,

I and IT only
I and III only
IT and III only

I, I and 111
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17.

18.
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75 cm’ of an unknown gas has a mass of 0.18 g at a temperature of 25°C and a pressure

of 1atm. Which is the correct expression for the molar mass, M, in g mol' of the gas?
(R=83JK "' mol™", 1atm=1.01x10" Pa)

M=O.18><8.3><25

A.
1x75
-6
B M:75><10 ><58.3><25
1.01x10° x 298
c _0.18x8.3%x298
' 1.01x10°x75x107°
5 —6
D, _1.01x10°x75x10

0.18x&8.3x298

The average bond enthalpy for the C—H bond is 412 kJ mol”'. Which process has an enthalpy change
closest to this value?

A. CH,(g) > C(s)+2H,(g)
B.  CH,(g) » C(g)+2H,(g)
C.  CH,(g)—>C(g)+4H(g)

D. CH,(g) > CH;(g)+H(g)

A reaction has a positive AH® and a negative AS® value. Which statement about this reaction
is correct?

A. Itis not spontaneous at any temperature.
B.  Itis spontaneous at all temperatures.
C.  Itis spontaneous only at low temperatures.

D. Itis spontaneous only at high temperatures.
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19. When 50 cm’ of 1.0 moldm™ nitric acid solution, HNO,(aq), is added to 50 cm’ of 1.0 moldm™
potassium hydroxide solution, KOH (aq), the temperature of the mixture increases by 6.4°C.
What will be the temperature change when 25 cm’ of each of these solutions are mixed together?

A. 1.6°C
B. 32°C
C. o64°C
D. 12.8°C

20. Which features of a positive ion lead to a higher lattice enthalpy in its compounds?

L. A higher charge on the ion
II. A smaller ionic radius

II. A lower first ionization energy of the metal to form the ion
A. TandIIonly
B. TandIII only
C. I and I only

D. L Iand I
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21. This reaction was used in flash photography:

3Mg(s) + KCIO,(s) = 3MgO(s) + KCl(s)

Relevant enthalpy changes of formation values are shown below.

Compound AH,° / kJmol ™
KCIO,(s) ~391
MgO(s) —602
KCl(s) —437

What is the enthalpy change, in kJ, of this reaction?

A.

B.

8808-6101
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22. The graph below shows how the concentration of X changes with time during the following reaction:
X—=Y
£
<
S
g
<
I I I
0 50 100 150
Time /s

Which graph shows the change in concentration of Y during the same time period?

A. B.

[Y]/mol dm™
[Y]/mol dm™

0 50 100 150 0 50 100 150
Time /s Time /s

[Y]/mol dm™
[Y]/mol dm™

I I I I T T
0 50 100 150 0 50 100 150
Time / s Time /s
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23. The activation energy for a reaction can be determined graphically using the Arrhenius equation:

_Ea
k= Ae®"
Which plot gives a straight line graph?
Vertical axis Horizontal axis
1
A. k —
T
e
B. k no
I
C. Ink n
D. Ink 1
T

24. Nitrogen dioxide can react with carbon monoxide in the exhaust gases of car engines:

NO,(g) +CO(g) = NO(g) + CO,(g)
The following mechanism has been proposed:

NO,(g) + NO,(g) = N,0,(g) slow
N,0,(g) + CO(g) = NO,(g) + CO,(g) + NO(g) fast

What is the rate equation for this mechanism?
A. Rate=k [NO,(g)] [CO(g)]

B. Rate=k [NO,(g)

C. Rate=k [N,0,(g)] [CO(g)]

D. Rate=k [NO,(g)]’ [CO(g)]
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-15- N08/4/CHEMI/HPM/ENG/TZ0/XX

25. The graph below shows how the concentrations of the reactant and product in a reversible reaction
change with time.

0.7

0.6

0.5

roduct

[reactant] or (0.4
[product] / rams
moldm™ 0.3

/ reactqnt

0.2 /

0.0
0 10 20 30 40 50 60
Time /s

When is the reaction at equilibrium?

I. Time =10 s
II. Time=20s
III. Time=155s

A. TandIIonly
B. TandIII only
C. I and Il only

D. L IandIl
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26. Liquid bromine and its vapour are at equilibrium inside a sealed container:

Br, () = Br,(g)
Which change increases the equilibrium concentration of bromine vapour?
A.  Adding more liquid bromine
B. Removing some liquid bromine
C. Decreasing the volume of the container

D. Increasing the temperature

27. The equation for a reversible process can be represented in two ways:
H,(g) +1,(g) = 2HI(g) Ko

HI(g) = ;H,(g)+,L(g) K,

What is the relationship between the equilibrium constants K, and K ,?

A' Kcl = K02
B Kcl = 1
2K,
1
C K., = 5
2K,
1
D K., = ik

28. Which combinations form buffer solutions?

I.  50cm’of 0.1 moldm™ CH,COOH (aq) + 25 cm’ of 0.1 moldm > NaOH (aq)
I. 50 cm’of 0.1 moldm™ CH,COOH (aq) + 50 ¢cm’ of 0.1 moldm > NaOH (aq)
III. 50 cm’ of 0.1 moldm™ CH,COOH (aq) + 50 cm’ of 0.1 moldm > CH,COONa (aq)

A. TandIIonly
B. TandII only
C. I and I only

D. L IandIl

8808-6101
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29. What is the definition of a Brensted-Lowry acid?
A. A substance which accepts protons
B. A substance which reacts with OH™ ions
C. A substance which has a pH below 7

D. A substance which donates H' ions

30. Which species can act as an acid according to the Lewis theory but not according to the
Bronsted-Lowry theory?

A. N,
B. HCI
C. H0
D. BF,

31. Which salt produces the most acidic aqueous solution?
A.  KCI
B. FeCl,
C. CH,COONa

D. NaNO,

32. In which compound does manganese have the highest oxidation number?

A.  MnCl],
B. MnO,
C. MnO,
D. MnSO,

8808-6101 Turn over



- 18— NO08/4/CHEMI/HPM/ENG/TZ0/XX
33.  Which statement about the electrolysis of molten sodium bromide is correct?
A. Bromide ions lose electrons at the negative electrode.
B. Bromide ions gain electrons at the positive electrode.
C. Bromide ions gain electrons at the negative electrode.

D. Bromide ions move even if there is no current.

34. What is the coefficient for H" in the following equation?

3Cu(s)+_ NO;(aq)+ H'(ag)—> Cu*"(aq)+ NO(g)+ _ H,0(l)

A 4
B. 8
C 12
D. 16

35. Which conditions apply to the standard hydrogen electrode?

L. Hydrogen at a pressure of 1.01 x 10° Pa (1 atm)
II.  Hydrogen at a temperature of 298 K
III.  1.00 moldm™ H,SO,(aq)

A. TandII only
B. TandII only
C. IIand III only

D. L Iand Il
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36. Which of the following can form an addition polymer?
A.  Alanine (2-aminopropanoic acid)
B. DButane
C. But-2-ene

D. 1,2-dichlorobutane

37. Which compound, when hydrogenated, gives a product with a chiral centre?
A. CH,=CH,
B. CH,CBr=CH,
C. CH,CH,CBr=CH,

D. CH,CH,C(CH,)=CH,

38. Which statement about the reactions between halogenoalkanes and aqueous sodium hydroxide
is correct?

A.  The reactions involve the homolytic fission of the carbon-halogen bond.
B.  Chloroalkanes react faster than iodoalkanes.
C.  The reactions of primary halogenoalkanes generally involve a two-step mechanism.

D.  Tertiary halogenoalkanes generally react by a S 1 mechanism.
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39. An unknown organic compound gives the 'H low resolution nuclear magnetic spectrum below.
The peak at 0 ppm is due to the TMS reference.

Intensity

Chemical shift / ppm
Identify the organic compound.
A. CH,CH,CH,
B. CH,OHCH,OH
C. CH,CH,0H

D. CH,CH,CI

40. Which products are formed by the dehydration of butan-2-ol?

I butane
II.  but-1-ene
III. but-2-ene

A. TandIIonly
B. TandIII only
C. I and Il only

D. L Iand Il
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