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A.

B.

1.20x10*

3.01x10%

6.02x10%

1.20x10*
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How many atoms of hydrogen are in 0.500 mol of CH,OH molecules?

1 mol of a hydrocarbon with general formula C H, ,, reacts completely with oxygen to produce 4 mol

of H,0. What is the amount of oxygen molecules, in mol, that reacts?

A.

B.

2212-6110

4

Under which combination of conditions is 1 mol of an ideal gas present?

Volume Pressure Temperature
22.4 dm’ 101 Pa 273 K
22.4m’ 101 Pa 298 K
22.4 dm’ 101 kPa 273 K
224 m’ 101 kPa 298 K

Turn over
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4. A fixed mass of an ideal gas at 27.0°C and 1.01x10°Pa has a volume of 100 cm’. Which change
doubles the volume of the gas?

A. Heating the gas at constant pressure to 54.0°C.
B.  Heating the gas at constant pressure to 327°C.
C. Increasing the pressure on the gas to 2.02x10° Pa at constant temperature.

D. Heating the gas to 54.0°C and increasing the pressure to 2.02x10’ Pa.

5. 10 cm’ of asolution of 1.0 mol dm~ NaOH (aq) is diluted with water until the final volume is 100 cm’.
What is the concentration, in mol dm°, of the new solution?

A.  0.10
B. 1.0

C. 100
D. 0.01

6.  Which isotope has an atomic number of 9 and a mass number of 19?

A. °F

B. "K
Cc. "F
D #Si
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7. An '°O atom, an '°O" ion and an '*O" ion, all travelling at the same velocity, enter into the magnetic
field of a mass spectrometer. Which is the path of each of the particles?

X

7 Y
160 160" 1B+
A X Y Z
B Y Z X
C X Z Y
D V4 X Y

8.  Which sequence of elements is in order of increasing electronegativity?
A. Li<Na<Rb
B. O<N<C
C. F<CI<Br

D. Si<P<S

9.  Which combination of descriptions is correct for the oxides of period 3 elements?

Chlorine Magnesium Silicon Sodium
A. basic acidic basic acidic
B. acidic basic basic basic
C. basic acidic acidic acidic
D. acidic basic acidic basic
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10. Which substance has the greatest bond length between the carbon atoms?

A.

B.

CZHZ
C,H,
C2H6

C,Cl,

11.  Which substance has a high melting point and conducts electric current in the solid state?

A.

B.

C.

D.

Potassium
Potassium chloride
Graphite

Silicon dioxide

12. Which statement about intermolecular forces is correct?

A.

2212-6110

The intermolecular force between H, molecules is hydrogen bonding, because H, has
temporary dipoles.

The intermolecular forces between PH; molecules are greater than the intermolecular forces
between NH, molecules, because they have a greater mass.

The intermolecular force between H, molecules is hydrogen bonding, because H, has permanent
dipoles.

The intermolecular forces between Br, molecules are van der Waals’, because Br, has
temporary dipoles.



13.  Which substances are soluble in hexane, C.H,,?

_7-

. CH,
II. CH,
. H,0

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

I, I and 111

14. What are the units for specific heat capacity?

A.

B.

2212-6110

kl kg K
kJ kg K
klkg' K

kI kg' K
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15. In each of two different experiments, A and B, a solution of sodium hydroxide is added to a solution
of hydrochloric acid. The initial temperature of each solution is 25°C.

50 cm’ 50 cm’
1.0 mol dm™ NaOH (aq) 1.0 mol dm™ NaOH (aq)
50 cm’ 100 cm’
1.0 mol dm HCl(aq) 1.0 mol dm* HCl(aq)
Experiment A Experiment B

Which statement is correct?

A.  Thehighestrecorded temperature of experiment A is lower than the highest recorded temperature
of experiment B.

B.  The highest recorded temperature of both experiments is equal.
C.  The heat produced in experiment A is lower than the heat produced in experiment B.

D.  The heat produced in both experiments is equal.

16. The enthalpy changes, in kJ, for the following two reactions are x and y.
2N,H,(1)+ N,O, (1) = 3N, (g) + 4H,0(g) AH® =x
N,H,()+0,(g) = N,(g)+2H,0(g) AH® =y
What is the enthalpy change, in kJ, for the reaction?

N,H, (D) +30,(g) = N,O, (1) +2H,0(g)

A, x-y
B. y—x
C. 3x-y
D. 3y—x

2212-6110
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17. Identical pieces of calcium carbonate are added to two separate flasks containing excess 0.1 mol dm™
hydrochloric acid at different temperatures. The masses of the contents of the flasks are monitored.
Which graph represents the reaction at the higher temperature?

A. o 50 B. o 50 7

~ 45' ~ 45'

g 0> — % 401

= 35 = 351

; 30 A g 30

5 251 5 251

§ 20 - § 20 -

o 154 o 154

S 10- 2 10

g g

= S

0 2 4 6 0 2 4 6
Time / min Time / min

C 50 D. 50 7

2045 2451

~ i

2 401 2 40

= 351 = 351

2 301 S 30

E, 25 - § 25 4

§ 20 § 20

151 151

2 104 2 101

< 5 1 < 51

> 0 > 0

0 2 4 6 0 2 4 6
Time / min Time / min
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18. The Maxwell-Boltzmann curve below shows the distribution of kinetic energies for the particles in a
sample of gas.

Number of
particles

Kinetic Energy

Which is the shape of the curve for the same sample of gas at a higher temperature? All graphs are
drawn to the same scale.

A. Number of B. Number of
particles particles
Kinetic Energy Kinetic Energy
C. Number of D. Number of
particles particles
Kinetic Energy Kinetic Energy

2212-6110
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19. The graph represents the rates of the forward and backward reactions of a reversible reaction.

Rate of reaction
X

Time
Which statement is correct?
A.  XWZ represents the rate of the forward reaction.
B. AtY, the rate of the forward and backward reactions is zero.
C. Between W and Z, the concentrations of products and reactants are equal.

D. Between Y and W, the concentration of the reactants increases.

20. The production of sulfuric acid by the Contact process involves the following equilibrium.
280,(g)+0,(g) =2S0,(g)  AH® =-196 kJ mol™
Which statement about the process is correct?
A.  Anincrease in temperature would shift the equilibrium to the right.
B.  Anincrease in temperature would increase the rate of reaction.
C.  The presence of a catalyst would shift the equilibrium to the right.

D. Anincrease in pressure would shift the equilibrium to the left.

2212-6110 Turn over



- 12— M12/4/CHEMI/SPM/ENG/TZ1/XX
21.  Which are conjugate acid/base pairs according to the Bronsted—Lowry theory?

I.  NH,/NH,
II.  HCOOH/HCOO
III. H,80,/S0,”

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

D. L Iand Il

22. 10 cm’ of NaOH solution is diluted with an equal volume of water. Which shows correctly the
changes in the concentration of hydroxide ions and the pH?

[OH] pH
A. increases increases
B. increases decreases
C. decreases increases
D. decreases decreases

23. What are the oxidation numbers of sulfur in the species below?

SO,* NaHSO, H,S
A. +2 +6 +2
B. +6 +4 +2
C. +4 +6 )
D. +6 +2 -2

2212-6110
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25.

26.
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The equation for the redox reaction between acidified dichromate and iodide ions is shown below.
Cr,0,% (aq) + 61 (aq) +14H" (aq) — 2Cr’* (aq) + 31, (aq) + 7H,O (1)
Which is the reduction half-equation?
A. 6l (aq)+6e —3l,(aq)
B. 6l (aq) = 3L,(aq) +6e"
C. Cr,0,> (aq)+14H"(aq)+6e” — 2Cr**(aq)+7H,0(1)

D. Cr,0,” (aq)+14H"(aq) — 2Cr** (aq) + 7H,O (1) + 6&"

The equation for the overall reaction in a voltaic cell is:
Cu’*(aq)+ Zn (s) = Cu(s) + Zn**(aq)
Which statements are correct for this cell?

L. Cu is the positive electrode.
II.  Negative ions flow from the zinc solution to the copper solution.

III. Chemical energy is converted into electrical energy during this reaction.
A. TandIIonly
B. TandIII only
C. Il andIII only

D. L IIandII

How many isomers have the molecular formula C.H,,?

A 2
B. 3
C. 4
D. 5

2212-6110 Turn over
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27.  Which functional groups are present in this molecule?

COOCH;

CH3

A.  Ester and methyl
B. Ketone and methyl
C. Benzene ring and ester

D. Benzene ring and ketone

28. Which reaction of but-2-ene produces 2-chlorobutane?
A.  Addition reaction with chlorine
B.  Substitution reaction with hydrogen chloride
C.  Substitution reaction with chlorine

D. Addition reaction with hydrogen chloride

29. What are the correct names of the reaction types shown?

CH,CH,CH, —cIcH,cH,cH, —1' > HOCH,CH,CH,

I 11
A. nucleophilic substitution oxidation
B. free-radical substitution oxidation
C. nucleophilic substitution nucleophilic substitution
D. free-radical substitution nucleophilic substitution

2212-6110
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30. A student measured the mass of a solid on an analytical balance during an internally assessed IB
practical experiment and recorded the mass in his raw data. The accuracy of the balance, as stated
by the manufacturers, was £ 0.01 g. Which of the following choices would be the best record of

his mass?

A. 102¢g
B. 10g

C. 1020¢g
D. 10.200¢g
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