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1.  What is the number of oxygen atoms in one mole of CuSO,*5H,0?

A.

B.

C.

D.

5
9
6.0x10%

54x10*

2. Which sample has the greatest mass?

A.

B.

6.0 x 10 molecules of hydrogen
5.0 mol of neon atoms
1.2x 10** atoms of silver

1.7x10%g of iron

3. What volume of sulfur trioxide, in cm’, can be prepared using 40 cm® sulfur dioxide and 20 cm’
oxygen gas by the following reaction? Assume all volumes are measured at the same temperature
and pressure.

250,(g) +0,(g) = 2S0,(g)

20
40
60

80

4.  Which sample of nitrogen gas, N,, contains the greatest number of nitrogen molecules?

A.

B.

C.

D.
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1.4 gN,

1.4 dm’ of N, at 1.01 x 10° Pa and 273 K
1.4 x 10* N, molecules

1.4 mol N,
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5. What is the atomic number of a neutral atom which has 51 neutrons and 40 electrons?

A.

B.

40

51

91

131

6.  What is the relative atomic mass of an element with the following mass spectrum?

2209-6116

100

80

60

40 -

% abundance

20 H

O T T T T I T 1
22 23 24 25 26 27 28 29 30
mass / charge

24
25
26

27



-5- M09/4/CHEMI/SPM/ENG/TZ2/XX+

7. Which is the correct definition of the mass number of an atom?
A.  The total mass of neutrons and protons in the nucleus of the atom
B.  The total mass of neutrons, protons and electrons in the atom
C.  The number of protons in the nucleus of the atom

D.  The total number of neutrons and protons in the nucleus of the atom

8.  Which statement describes the trends of electronegativity values in the periodic table?
A.  Values increase from left to right across a period and increase down a group.
B.  Values increase from left to right across a period and decrease down a group.
C.  Values decrease from left to right across a period and increase down a group.

D.  Values decrease from left to right across a period and decrease down a group.

9.  Which statement is correct for all elements in the same period?
A.  They have the same number of electrons in the highest occupied energy level.
B.  They have the same chemical reactivity.
C.  They have the same number of occupied energy levels.

D.  They have the same number of neutrons.

10. Which statement best describes the intramolecular bonding in HCN(1)?
A.  Electrostatic attractions between H" and CN™ ions
B.  Only van der Waals’ forces
C.  Van der Waals’ forces and hydrogen bonding

D.  Electrostatic attractions between pairs of electrons and positively charged nuclei
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11.  Which statement best describes metallic bonding?
A.  Electrostatic attractions between oppositely charged ions
B.  Electrostatic attractions between a lattice of positive ions and delocalized electrons
C.  Electrostatic attractions between a lattice of negative ions and delocalized protons

D. Electrostatic attractions between protons and electrons

12. Metal M has only one oxidation number and forms a compound with the formula MCO,.
Which formula is correct?

A.  MNO,
B. MNH,
C. MSO,
D. MPO,

13. Which molecule has the shortest bond between carbon atoms?

A. CH,
B. CH,
C. CH,
D. CH.CIL

14. What is the energy, in kJ, released when 1.00 mol of carbon monoxide is burned according to the
following equation?

2C0(g) + 0,(g) — 2CO, (g) AH® =-564k]
A. 141
B. 282
C. 564
D. 1128
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15. The specific heat of iron is 0.450 J g ' K~'. What is the energy, in J, needed to increase the temperature

of 50.0 g of iron by 20.0 K?
A, 9.00
B. 225
C. 450
D. 450

16. Which of the following reactions are exothermic?

I. CH,+20,—-CO,+2H,0
II.  NaOH + HCl — NaCl + H,0
II.  Br, = 2Br

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

D. L Iand Il

17. Consider the reaction between magnesium and hydrochloric acid. Which factors will affect the
reaction rate?

L. The collision frequency of the reactant particles
II.  The number of reactant particles with £ > E,

[II. The number of reactant particles that collide with the appropriate geometry
A. TandIIonly
B. TandIII only
C. I and Il only

D. L Iand Il
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18.

19.

20.
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What is the function of iron in the Haber process?
A. It shifts the position of equilibrium towards the products.
B. It decreases the rate of the reaction.
C. Itprovides an alternative reaction pathway with a lower activation energy.

D. It reduces the enthalpy change of the reaction.

What effect will an increase in temperature have on the K value and the position of equilibrium in
the following reaction?

N,(g) + 3H,(g) = 2NH,(g) AH =-92KkJ
K, Equilibrium position
A. increases shifts to the right
B. decreases shifts to the left
C. increases shifts to the left
D. decreases shifts to the right

Which statement is always correct for a chemical reaction at equilibrium?

A. The rate of the forward reaction equals the rate of the reverse reaction.
B.  The amounts of reactants and products are equal.

C. The concentration of the reactants and products are constantly changing.

D. The forward reaction occurs to a greater extent than the reverse reaction.
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21.  Which are definitions of an acid according to the Bronsted-Lowry and Lewis theories?

Brﬁn:ltlz((l);Lyowry Lewis theory
A. proton donor electron pair acceptor
B. proton acceptor electron pair acceptor
C. proton acceptor electron pair donor
D. proton donor electron pair donor

22.  Which list contains only strong acids?

A. CH,COOH, H,CO,, H,PO,
B. HCI, HNO,, H,CO,
C. CH,COOH, HNO,, H,SO,

D. HCI, HNO, H,SO,

23. An example of a strong acid solution is perchloric acid, HCIO,, in water. Which statement is correct

for this solution?

A. HCIO, is completely dissociated in the solution.
B. HCIO, exists mainly as molecules in the solution.
C.  The solution reacts only with strong bases.

D. The solution has a pH value greater than 7.
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24.  Which species is oxidized in the following reaction?

2Ag"(aq) + Cu(s) = 2Ag(s) + Cu** (aq)

A, Ag
B. Cu
C. Ag
D. Cu”

25. Which list represents the halogens in increasing order of oxidizing strength (weakest oxidizing
agent first)?

A. Cl, 1, Br,

26. What is the product of the oxidation of butan-2-0l?
A. But-2-ene
B. Butanoic acid
C. Butanal

D. Butanone

27. Which is a tertiary halogenoalkane?
A. CH,CH,CH,Br
B. CH,CH,CH(CH,)CI
C. C(CH,)Br
D. CH,CHCICH,CH,
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28. What is the [UPAC name of the following compound?

A.  2-methylbutane
B.  Ethylpropane
C.  3-methylbutane

D. Pentane

29. Which equations represent the incomplete combustion of methane?

L. CH,(g) +20,(g) » CO,(g) + 2H,0(g)
I CH,(g)+150,(g) > CO(g) + 2H,0(g)
II. CH,(g)+0,(g) » C(s)+2H,0(g)

A. TandIIonly
B. TandIIl only
C. I andIII only

D. L IIand Il
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30. Which would be the best method to decrease the random uncertainty of a measurement in an
acid-base titration?

A.  Repeat the titration
B.  Ensure your eye is at the same height as the meniscus when reading from the burette
C.  Use a different burette

D. Use a different indicator for the titration
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