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What is the number of atoms of oxygen in 2.0 mol of hydrated sodium carbonate, Na,CO,+10H,07?
Avogadro’s constant, L or N, : 6.02 x 10*mol™

A. 6

B. 26

C. 3.6x10*
D. 1.6x10%®

What is the volume, in cm?, of the final solution if 100 cm?® of a solution containing 1.42g of
sodium sulfate, Na,SO,, is diluted to the concentration of 0.020 mol dm>?

M. (Na,SO,) = 142

A. 50

B. 400
C. 500
D. 600

What is the percentage yield when 2.0g of ethene, C,H,, is formed from 5.0g of ethanol, C,H,OH?
M_(ethene) = 28; M. (ethanol) = 46

20 5.0

A. I x——x
28 46

100

2.0

B. 28
50 x100

46

28 5.0

X x 100
2.0 46

28

D. %xmo

46

Turn over
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4.  Which electron transition emits energy of the longest wavelength?

n=>5
n=4 TB
A
n:3 A2 4
C
n=2
D
n="1 ¥

5.  The graph shows the first ionization energies of some consecutive elements.

1st ionization energy
/
_<

Atomic number

Which statement is correct?
A.  Yisingroup 3

B. Yisingroup 10

C. Xisingroup 5

D. Xisingroup 18
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6.  Which increase across a period from left to right?

A. ionic radius electronegativity
B. atomic radius ionic radius
C. 1st ionization energy atomic radius
D. 1st ionization energy electronegativity

7.  Which element is in the p-block?

A. Pb
B. Pm
C. Pt
D. Pu

8. Part of the spectrochemical series is shown for transition metal complexes.
I' <Cl' <H,0O <NH,
Which statement can be correctly deduced from the series?
A.  H,O increases the p—d separation more than Cl".
B. H,O increases the d—d separation more than Cl".
C.  Acomplex with Cl" is more likely to be blue than that with NH,.

D. Complexes with water are always blue.

9. Whatis the formula of magnesium nitride?

A.  MgN
B. Mg,N,
C. Mg;N
D. Mg,N,

Turn over
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11.
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Which species has the longest carbon to oxygen bond length?

A. CO
B. CH,OH
C. CH,CO,
D. H,CO

What are the predicted electron domain geometries around the carbon and both nitrogen atoms in

urea, (NH,),CO, applying VSEPR theory?

Carbon atom Nitrogen atoms
A. trigonal planar trigonal pyramidal
B. trigonal planar tetrahedral
C. tetrahedral tetrahedral
D. trigonal pyramidal trigonal planar

Which molecule has an expanded octet?

A. CO
B. CO,
C. SF,

D. SF,
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13. Which overlap of atomic orbitals leads to the formation of only a sigma (o) bond?

l. sS—p
Il. p—p
.  s-s

A. landllonly
B. landlll only
C. Illand Il only

D. I llandlll

14. Which describes the reaction shown in the potential energy profile?

products

Enthalpy

reactants

Reaction coordinate

A. The reaction is endothermic and the products have greater enthalpy than the reactants.
B. The reaction is endothermic and the reactants have greater enthalpy than the products.
C. The reaction is exothermic and the products have greater enthalpy than the reactants.

D. The reaction is exothermic and the reactants have greater enthalpy than the products.

Turn over



15.

-8- M18/4/CHEMI/HPM/ENG/TZ2/XX

Two 100cm?® aqueous solutions, one containing 0.010 mol NaOH and the other 0.010mol HCL,
are at the same temperature.

When the two solutions are mixed the temperature rises by y°C.

Assume the density of the final solution is 1.00g cm™.
Specific heat capacity of water =4.18J g™ K™

What is the enthalpy change of neutralization in kJ mol™'?

A 200x4.18xy
" 1000x0.020

5 200x4.18xy
"~ 1000x0.010

c 100x4.18x y
" 1000x0.010

D. 200x4.18x(y +273)

1000x0.010
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16. Which value represents the lattice enthalpy, in kJ mol™", of strontium chloride, SrCL,?

A

srf(g+2Cl(@

w Sr*(g) +2Cl ()
A

Srt(g) + 2Cl(g)

A
+550

Enthalpy

Sr(g) +2CL(g)
A i
243 Lattice enthalpy

Sr(g) + ClL,(9)
Sr(s)+Cl,(g) ‘+164

SrClL,(s) 4

— (-829) + 164 + 243 + 550 + 1064 — (—698)

A.
B. —829+ 164 + 243 + 550 + 1064 — 698
C. —(-829)+ 164 + 243 + 550 + 1064 — 698
D. —829+ 164 + 243 + 550 + 1064 — (—698)

Turn over
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17. Which system has the most negative entropy change, AS, for the forward reaction?
A. N, (g)+3H, (g) = 2NH,(g9)
B. CaCO, (s) = CaO (s)+ CO, (9)
C. 2S,0.% (aq) + 1, (aq) —» S,0,> (aq) + 2I” (aq)

D. H,O(l)—>H,0(9)

18. The potential energy profile for the reversible reaction, X + Y = Z is shown.

X+Y

Enthalpy

Reaction coordinate

Which arrow represents the activation energy for the reverse reaction, Z — X +Y, with a catalyst?

19. Which factors can affect the rate of reaction?
l. Particle size of solid reactant
Il. Concentration of reacting solution
lll.  Pressure of reacting gas
A. landllonly
B. landlll only
C. Illand lll only

D. I llandlll
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21.

22,
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When X reacts with Y to give Z, the following graph is plotted. What can be deduced from the
graph?

[X]

Time

A.  The concentration of X is directly proportional to time.
B. The reaction is first order overall.
C. The reaction is zero order with respect to X.

D. The reaction is first order with respect to X.

Which statement is correct?

A.  The value of the rate constant, k, is independent of temperature and is deduced from the
equilibrium constant, K...

B. The value of the rate constant, k, is independent of temperature and the overall reaction
order determines its units.

C. The value of the rate constant, k, is temperature dependent and is deduced from the
equilibrium constant, K...

D. The value of the rate constant, k, is temperature dependent and the overall reaction order
determines its units.
Which factor does not affect the position of equilibrium in this reaction?
2NO, (g9) = N,0O, (9) AH = —-58kJ mol™
A.  Change in volume of the container
B.  Change in temperature
C. Addition of a catalyst

D. Change in pressure

Turn over
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What occurs when the pressure on the given equilibrium is increased at constant temperature?
N, (g) + O, (g) = 2NO (g) AH = +180kJ
A. K, increases and the position of equilibrium moves to the right.
B. K, stays the same and the position of equilibrium is unchanged.
C. K, stays the same and the position of equilibrium moves to the left.

D. K, decreases and the position of equilibrium moves to the left.

Activity series of selected elements:

K, Ca, Al, Fe, H, Cu, Ag, Au
greatest activity 4 least activity

Which react with dilute sulfuric acid?
l. Cu
Il. CuO
. CuCO,

A. landll only

B. landlll only

C. lland Il only

D. I llandlll

Which statement is correct?

A. Astrong acid is a good proton donor and has a strong conjugate base.
B. Aweak acid is a poor proton acceptor and has a strong conjugate base.
C. Astrong acid is a good proton donor and has a weak conjugate base.

D. Astrong base is a good proton donor and has a weak conjugate acid.
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27.

28.

29.
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Which is an example of a Lewis base?
A. an electrophile
B. BF,
C. CH,

D. anucleophile

What is the order of increasing acidity?

M18/4/CHEMI/HPM/ENG/TZ2/XX

Acid pK, Acid K,
HCLO 7.4 HF 56x 10
HIO, 0.8 CH,CH,COOH | 1.3x10°

A.  HCLO < CH,CH,COOH < HF < HIO,
B. HCIO < HF < CH,CH,COOH < HIO,
C. HIO, < HF < CH,CH,COOH < HCIO

D.  HIO, < CH,CH,COOH < HF < HCLO

Which can describe oxidation?

A.  Loss of hydrogen

B. Decrease in oxidation number
C. Gain of electrons

D. Loss of oxygen

What are the products of the electrolysis of molten zinc bromide?

Negative electrode (cathode) Positive electrode (anode)
A. zinc bromine
B. hydrogen bromine
C. bromine zinc
D. bromine hydrogen

Turn over
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Two cells undergoing electrolysis are connected in series.

O~ sy O

1.0 mol dm™®
AgNO, (aq) Pt Pt

Cell 1

1.0 mol dm™®
Pt Pt H,SO, (aq)

Cell 2

If x g of silver are deposited in cell 1, what volume of oxygen, in dm® at STP, is given off in cell 2?

A, (Ag) = 108; Molar volume of an ideal gas at STP = 22.7dm?® mol™

A X 1yo07

108 4

B. x4x22.7
X 1

C — x—x22.7
108 2

What are the major products of electrolysing concentrated aqueous potassium iodide, KI (aq)?

Negative electrode (cathode) Positive electrode (anode)
A. potassium iodine
B. hydrogen iodine
C. hydrogen oxygen
D. potassium oxygen
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33.

34.
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Which compounds belong to the same homologous series?

A.  CHCCH,CH,, CHCCH,CH,CH,

B. CH,CH,CH,CH,0OH, CH,CH,OCH,CH,

C. CH,CHCH,, CH,CH,CH,CH,

D. CH,COCH,, CH,CH,OCH,

What is the name of this compound, using IUPAC rules?

A. 1,1-dimethylpropanoic acid
B. 3,3-dimethylpropanoic acid
C. 2-methylbutanoic acid

D. 3-methylbutanoic acid

Which are structural isomers?
l. CH,CH,OH and CH,OCH,
Il. HOCH,CH, and CH,CH,OH
l.  CH,COOH and HCOOCH,

A. landll only

B. landlll only

C. lland lll only

D. I llandlll

M18/4/CHEMI/HPM/ENG/TZ2/XX
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Which is the correct combination of substitution reaction mechanisms?

Cl CHj, CH,Cl
R — -
reaction mechanism reaction mechanism
A. electrophilic free radical
B. nucleophilic nucleophilic
C. free radical electrophilic
D. free radical nucleophilic

Propene is reacted first with hydrogen chloride to produce X which is then reacted with aqueous
sodium hydroxide to give Y. Finally, Y is reacted with excess acidified potassium dichromate
solution.

HCl NaOH (a H*/Cr,0.% (a
CH,CHCH, > X @),y O @9)

What is the major product, Z?
A. CH,CH(OH)CH,

B. CH,COCH,

C. CH,CH,CHO

D.  CH,(CH,),COOH

Which isomers exist as non-superimposable mirror images?
A. cis-trans isomers

B. diastereomers

C. enantiomers

D. structural isomers
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How are the uncertainties of two quantities combined when the quantities are multiplied together?

A. Uncertainties are added.
B. % uncertainties are multiplied.
C. Uncertainties are multiplied.

D. % uncertainties are added.

The rate of a reaction is studied at different temperatures.

Which is the best way to plot the data?

Xx-axis Type of variable on x-axis
A rate dependent
B. rate independent
C. temperature independent
D. temperature dependent

Turn over
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40. The IR spectra of low density polyethene (LDPE), high density polyethene (HDPE), polypropene
(PP) and polytetrafluoroethylene (PTFE) are shown (not necessarily in that order).

H H] H H H  CHs F F
L R W N B B |
LRI L A A N A |
LDPE HDPE PP PTFE

Which spectrum is PTFE?

A

Removed for copyright reasons

Removed for copyright reasons

(This question continues on the following page)



(Question 40 continued)

C.
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