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0.10 mol of hydrochloric acid is mixed with 0.10mol of calcium carbonate.
2HCl(aq) + CaCO,(s) = CaCl,(aq) + H,O(l) + CO,(9)

Which is correct?

Limiting Maximum yield
reagent of CO, / mol
A HCl(aq) 0.10
B. CaCO,(s) 0.05
C. HCl(aq) 0.05
D. CaCO,(s) 0.10

What is the sum of the coefficients when the equation is balanced with whole numbers?

_ MnO,(s)+__HCl(aq) > __MnCl,(aq)+__ H,O() + __CL,(9)

A. 6
B. 7
C. 8
D. 9

Which is correct?

A.  Mixtures are either homogeneous or heterogeneous and their chemical properties are
an average of the individual component properties.

B.  Mixtures are never heterogeneous and their chemical properties are an average of the
individual component properties.

C. Mixtures are either homogeneous or heterogeneous and the components retain their
individual chemical properties.

D. Mixtures are never homogeneous and the components retain their individual chemical
properties.

Turn over
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Which contains the greatest number of moles of oxygen atoms?
A.  0.05mol Mg(NO,),
B. 0.05mol C;H,(NO,),
C. 0.1mol H,0O

D. 0.1mol NO,

What is represented by A in 5X*?
A.  Number of electrons
B.  Number of neutrons
C.  Number of nucleons

D.  Number of protons

Which represents the shape of an s atomic orbital?
~ O e (e
SR E D

Which property shows a general increase from left to right across period 2, Li to F?
A.  Melting point

B.  Electronegativity

C. lonic radius

D. Electrical conductivity



10.

11.

12.

Which is an f-block element?

A. Sc
B. Sm
C. Sn
D. Sr

Which is correct for all solid ionic compounds?
A.  High volatility

B. Poor electrical conductivity

C. Low melting point

D. Good solubility in water

Which compound has the shortest C to O bond?

A. CH,CHO
B. CO
C. Co,

D. C,H.OC,H,

Which describes a resonance structure?

A.  Double bond can be drawn in alternative positions.

B. Bonds vibrate by absorbing IR radiation.
C. Adouble and a single bond in the molecule

D. A Lewis structure

What is the structure and bonding in SiO, (s)?

Structure Bonding
A. giant covalent
B. giant ionic
C. bent molecule covalent
D. linear molecule covalent

N19/4/CHEMI/SPM/ENG/TZ0/XX
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Questions 13 and 14 are about an experiment to measure the enthalpy of combustion, AH,, of
ethanol, using the apparatus and setup shown.

Thermometer

- : b'_/Water

Spirit burner

Ethanol

13. What is the enthalpy of combustion, AH,, of ethanol in kJmol™'?

Maximum temperature of water: 30.0°C
Initial temperature of water: 20.0°C

Mass of water in beaker: 100.0g

Loss in mass of ethanol: 0.230g

M. (ethanol): 46.08

Specific heat capacity of water: 4.18Jg™' K™

q = mcAT
100.0x4.18x(10.0 +273)
A
023041600
46.08

£ 0.230x4.18x10.0

B
1000 4000
46.08
100.0x4.18x10.0
c. -
0230 1000
46.08

100.0x4.18x10.0
D. 0.230
46.08
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14. Which quantity is likely to be the most inaccurate due to the sources of error in this experiment?

15.

16.

A. Mass of ethanol burnt
B. Molecular mass of ethanol
C. Mass of water

D. Temperature change

What is the enthalpy change of the reaction?

CeHyu (1) > CH,(9) + CH,0(9)

Enthalpy of combustion
/ kJ mol™
CsH,s (1) —4163
C,H,(9) —1411
C,H,,(9) —2878

A, +1411 + 2878 + 4163
B. +1411-2878 —4163
C. +1411 +2878 -4163

D. -1411-2878 + 4163

Which equation represents the N—H bond enthalpy in NH,?

A. NH,(g) = N(g) + 3H(g)
1 1
B. 3 NH;(g) > 3N(9) +H(g)

1 3
C. NH;(g) > 5N;(9) + 5 H,(9)

D. NH,(g) = *NH,(g) + *H(9)

Turn over
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17. The dotted line represents the volume of carbon dioxide evolved when excess calcium
carbonate is added to hydrochloric acid.

Which graph represents the production of carbon dioxide when excess calcium carbonate is
added to the same volume of hydrochloric acid of double concentration?

Volume of CO, (9)

Time

18. The graph shows the Maxwell-Boltzmann energy distribution curve for a given gas at a
certain temperature.

N

Proportion of molecules

\'%4

Kinetic energy

How will the curve change if the temperature of the gas is increased, while other conditions
remain constant?

A.  The maximum is higher and to the left of A.
B.  The maximum is higher and to the right of A.
C. The maximum is lower and to the right of A.

D. The maximum is lower and to the left of A.



19.

20.

21.

22,
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What effect does increasing both pressure and temperature have on the equilibrium constant, K_?

N,(g) + 3H,(g) = 2NH,(9) AH =-45.9kJ
A. Decreases
B. Increases
C. Remains constant

D. Cannot be predicted as effects are opposite

What is the difference between a conjugate Brgnsted—Lowry acid-base pair?
A.  Electron pair

B. Positive charge

C. Proton

D. Hydrogen atom

Which is an example of an amphiprotic species?

A, ALO,
B. COZ
C. P,0,
D. HPO?

In which species does sulfur have the same oxidation state as in SO,*?

A.  S,0°
B. SO
C. H,S

D. SOCL,

Turn over



23.

24,

25.

26.
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The following occurs when metal X is added to Y sulfate solution and Z sulfate solution.
(X, Y and Z represent metal elements but not their symboils.)

X(s)+YSO,(aq) > XSO, (aq) + Y (s)
X(s) + ZSO,(aq): no reaction

What is the order of increasing reactivity?

A X<Y¥<Z
B. Y<X<Z
C. Z<Y<X
D. Z<X<Y

What is formed at the electrodes during the electrolysis of molten sodium bromide?

Positive Negative
electrode electrode
A. Na* Br
B. Na Br,
C. Br Na"
D. Br, Na

Which compound is not in the same homologous series as the others?

A.  C.H,,
B. C.H,
C. CH,g
D. CgH,

What type of reaction occurs when C,H,,Br becomes C,H,,OH?
A.  Nucleophilic substitution

B.  Electrophilic substitution

C. Radical substitution

D. Addition



27.

28.

29.

30.
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Which will react with a halogen by an electrophilic substitution mechanism?

CH,
A. B.

Which compound cannot undergo addition polymerization?

H,C CH,
AN /

A. c=cC B. H,C=CH,
He” “CH,
CH,—CH AN
2 ’ C=CH,
C. D

What is the value of the temperature change?
Initial temperature: 2.0 £ 0.1°C
Final temperature: 15.0 £ 1.0°C
A. 13.0%+0.1°C
B. 13.0+0.9°C
C. 13.0+£1.0°C

D. 13.0+x1.1°C

Which technique is used to detect the isotopes of an element?
A.  Mass spectrometry

B. Infrared spectroscopy

C. Titration

D. Recrystallization
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