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1. What amount of oxygen, , (in moles) contains  molecules?2O 221.8 10×

A. 0.0030

B. 0.030

C. 0.30

D. 3.0

2.   of sulfur dioxide are reacted with  of oxygen according to the equation:33.0 dm 32.0 dm

2 2 32 SO (g) O (g) 2 SO (g)+ →

What volume of sulfur trioxide (in is formed?  (Assume the reaction goes to completion and all3dm )
gases are measured at the same temperature and pressure.)

A. 5.0

B. 4.0

C. 3.0

D. 2.0

3. What volume (in  of 0.30 mol  NaCl solution can be prepared from 0.060 mol of solute?3dm ) 3dm−

A. 0.018

B. 0.20

C. 0.50

D. 5.0
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4. Consider the composition of the species W, X, Y and Z below.  Which species is an anion?

101413Z

121212Y

111211X

10109W

Number of electronsNumber of neutronsNumber of protonsSpecies

A. W

B. X

C. Y

D. Z

5. What is the electron configuration for an atom with Z = 22?

A. 2 2 6 2 6 41s 2s 2p 3s 3p 3d

B. 2 2 6 2 6 2 21s 2s 2p 3s 3p 4s 4p

C. 2 2 6 2 6 2 21s 2s 2p 3s 3p 3d 4p

D. 2 2 6 2 6 2 21s 2s 2p 3s 3p 4s 3d

6. Which is related to the number of electrons in the outer main energy level of the elements from the alkali
metals to the halogens?

I. Group number

II. Period number 

A. I only

B. II only

C. Both I and II

D. Neither I nor II
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7. Which of the following salts form coloured solutions when dissolved in water?

I.  3ScCl

II. 3FeCl

III. 2NiCl

IV. 2ZnCl

A. I and II only

B. II and III only

C. III and IV only

D. I, II, III and IV

8. The compounds respectively are2 2 3 2Na O,  Al O and SO

A. acidic, amphoteric and basic.

B. amphoteric, basic and acidic.

C. basic, acidic and amphoteric.

D. basic, amphoteric and acidic.

9. What is the formula for the compound formed by calcium and nitrogen?

A. CaN

B. 2Ca N

C. 2 3Ca N

D. 3 2Ca N

10. What is the best description of the carbon-oxygen bond lengths in ? 2
3CO −

A. One short and two long bonds

B. One long and two short bonds

C. Three bonds of the same length

D. Three bonds of different lengths
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11. Which of the following is true for ?2CO

non-polarnon-polarD.

polarpolarC.

polarnon-polarB.

non-polarpolarA.

2CO moleculeC==O bond

12. The molar masses of  are very similar.  How do their boiling points compare?2 6 3 3C H ,  CH OH and CH F

A. 2 6 3 3C H CH OH CH F< <

B. 3 3 2 6CH F CH OH C H< <

C. 3 3 2 6CH OH CH F C H< <

D. 2 6 3 3C H CH F CH OH< <

13. What is the distribution of electron pairs and the arrangement of atoms in the triiodide ion, ?3I−

benttrigonal bipyramidD.

lineartrigonal bipyramidC.

linearsquare planarB.

benttetrahedralA.

Atom arrangementElectron pairs

– 6 – M03/420/H(1)+

223-152



14. What is the number of sigma  and pi  bonds and the hybridization of the carbon atom in ( )σ (π)

H C

O

O H

2sp13D.

3sp23C.

3sp14B.

2sp14A.

HybridizationPiSigma

15. Solid, liquid and gaseous water are all present at very low pressure near .  How do the distances0 C°
between the molecules in the three states compare under these conditions?

A. The distances are equal in all three states.

B. Distances are similar in the solid and liquid, which are smaller than that in the gas.

C. Distances are smallest in the solid, and similar in the liquid and gas.

D. Distances are smallest in the liquid, and similar in the solid and the gas.

16. In which gas sample do molecules have the greatest average kinetic energy?

A.  at 100 K2H

B.  at 273 K4CH

C.  at 373 K2H O

D.  at 353 K3CH OH
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17. What energy changes occur when chemical bonds are formed and broken?

A. Energy is absorbed when bonds are formed and when they are broken.

B. Energy is released when bonds are formed and when they are broken.

C. Energy is absorbed when bonds are formed and released when they are broken.

D. Energy is released when bonds are formed and absorbed when they are broken.

18. Which combination of ionic charge and ionic radius give the largest lattice enthalpy for an ionic compound?

largelowD.

smalllowC.

smallhighB.

largehighA.

Ionic radiusIonic charge

19. Under what conditions is a reaction spontaneous at all temperatures?

+−D.

−−C.

−+B.

++A.

S∆ ÖH∆ Ö

20. What is  for the reaction below in kJ?∆H

2 2 2 2CS (g) 3O (g) CO (g) 2SO (g)+ → +

1
f 2 2 2[ / kJ mol : CS (g) 110, CO (g) 390, SO (g) 290]H −∆ − −

A. −570

B. −790

C. −860

D. −1080
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21. Which of the following is (are) important in determining whether a reaction occurs?

I. Energy of the molecules

II. Orientation of the molecules

A. I only

B. II only

C. Both I and II

D. Neither I nor II

22. The reaction between and  gives the following rate data at a certain temperature.  What is the2NO 2F
order of reaction with respect to and ?2NO 2F

0.20.40.1

0.40.20.2

0.10.20.1

− −3 1Rate / mol dm min/ mol 2[F ] −3dm/ mol 2[NO ] −3dm

secondsecondD.

firstsecondC.

secondfirstB.

firstfirstA.

order2Forder2NO

23. Which step in a multi-step reaction is the rate determining step?

A. The first step

B. The last step

C. The step with the lowest activation energy

D. The step with the highest activation energy
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24. 2 2 3I (g) 3Cl (g) 2ICl (g)+

What is the equilibrium constant expression for the reaction above?

A. 3
c

2 2

[ICl ]
[I ][Cl ]

=K

B. 3
c

2 2

2[ICl ]
3[I ][Cl ]

=K

C. 3
c

2 2

2[ICl ]
[I ] 3[Cl ]

=
+

K

D.
2

3
c 3

2 2

[ICl ]
[I ][Cl ]

=K

25. Which of the factors below affect the equilibrium vapour pressure of a liquid in a container?

I. Temperature

II. Surface of the liquid

III. Volume of the container

A. I only

B. I and II only

C. II and III only

D. I, II and III

26. How does the  in an aqueous solution with pH = 4 compare with the  in a solution with pH = 2?[H ]+ [H ]+

The  is[H ]+

A. twice as great.

B. half as much.

C.  of the value.1
10

D.  of the value.1
100
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27. Which is a buffer solution?

I. 3 30.01 mol dm  HCl, 0.01 mol dm  NaCl− −

II. 3 3
3 30.01 mol dm  CH COOH , 0.01 mol dm  CH COONa− −

A. I only

B. II only

C. Both I and II

D. Neither I nor II

28. Which one of the following species can act as both a Brønsted-Lowry acid and base in aqueous solution? 

A. 3CH COOH

B. 3NO−

C. 2 4H PO−

D. OH−

29. The value for an acid is .  What is the value for its conjugate base?aK
21.0 10−× bK

A. 21.0 10−×

B. 61.0 10−×

C. 101.0 10−×

D. 121.0 10−×
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30. Separate 20.0  solutions of a weak acid and a strong acid of the same concentration are titrated with3cm
NaOH solution.  Which will be the same for these two titrations?

I. Initial pH

II. pH at equivalence point

III. Volume of NaOH required to reach the equivalence point

A. I only

B. III only

C. I and II only

D. II and III only

31. Which is the strongest reducing agent according to the spontaneous reactions below?
2 32Cr (s) 3Fe (aq) 2Cr (aq) 3Fe(s)+ ++ → +

2 2Fe (s) Pb (aq) Fe (aq) Pb(s)+ ++ → +

A. Cr (s)

B. 3Cr (aq)+

C. 2Pb (aq)+

D. Pb(s)

32. What occurs during the operation of a voltaic cell based on the reaction:
2 2Ni (s) Pb (aq) Ni (aq) Pb(s)+ ++ → +

 move toward Ni(s)2Ni (aq)+electrons move from Pb to NiD.

 move away from Ni(s)2Ni (aq)+electrons move from Pb to NiC.

 move toward Pb(s)2Pb (aq)+electrons move from Ni to PbB.

 move away from Pb(s)2Pb (aq)+electrons move from Ni to PbA.

Ion movement in solutionExternal circuit
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33. 3 2Ag (s) NO (aq) H (aq) Ag (aq) NO(g) H O (l)− + ++ + → + +

When the oxidation-reduction equation above is balanced, what is the coefficient for ?H (aq)+

A. 1

B. 2

C. 3

D. 4

34. Aqueous solutions of  are electrolyzed using the same quantity of electricity.3 3 2 3 3AgNO , Cu (NO )  and Cr (NO )
How do the number of moles of metal formed compare?

A. Ag = Cu = Cr

B. Ag > Cu > Cr

C. Ag < Cu < Cr

D. Cu > Ag > Cr

35. Which of the substances below is least soluble in water?

A. 2 2CH OHCHOHCH OH

B. CH3CCH3

O

C. CH3CH2COH
O

D. CH3COCH3

O
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36. What product results from the reaction of ?2 2 2CH CH  with Br=

A. CHBrCHBr

B. 2CH CHBr

C. 3 2CH CH Br

D. 2 2CH BrCH Br

37. How many different tripeptides can be prepared from three amino acids?
(Each amino acid is used only once in a given tripeptide.)

A. 1

B. 3

C. 6

D. 9

38. The reaction of  in the presence of a halogen carrier is expected to produce6 6 2C H  with Br

A. 6 6C H Br

B. 6 6 2C H Br

C. 6 4 2 2C H Br H+

D. 6 5C H Br HBr+

39. Which compound reacts fastest with water?

A. 3 3(CH ) CBr

B. 3 3(CH ) CCl

C. 3 2 2 2CH CH CH CH Br

D. 3 2 2 2CH CH CH CH Cl
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40. Which of the following compounds exhibits three lines in the  spectrum?1H NMR

I. 3 2 3CH CH OCH

II. 3 3(CH ) CCl

III. 3 2CH CH COOH

A. I only

B. II only

C. I and III only

D. I, II and III
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