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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. Which compound has the empirical formula with the greatest mass?

A. 2 6C H

B. 4 10C H

C. 5 10C H

D. 6 6C H

3. 2 2 2 2 2__ C H (g) __ O (g) __ CO (g) __ H O(g)+ → +

When the equation above is balanced, what is the coefficient for oxygen?

A. 2

B. 3

C. 4

D. 5
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4.  of sulfur dioxide is reacted with  of oxygen according to the equation below.33.0 dm 32.0 dm

2 2 32SO (g) O (g) 2SO (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

5. 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

6. Energy levels for an electron in a hydrogen atom are

A. evenly spaced.

B. farther apart near the nucleus.

C. closer together near the nucleus.

D. arranged randomly.
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7. 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

8. Which pair of elements reacts most readily?

A. 2Li Br+

B. 2Li Cl+

C. 2K Br+

D. 2K Cl+

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
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10. How do bond length and bond strength change as the number of bonds between two atoms increases?

decreasesdecreasesD.

increasesdecreasesC.

decreasesincreasesB.

increasesincreasesA.

Bond strengthBond length

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. 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 similiar in the solid and the gas.
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14. What will happen to the volume of a fixed mass of gas when its pressure and temperature (in Kelvin) are
both doubled?

A. It will not change.

B. It will increase.

C. It will decrease.

D. The change cannot be predicted.

15. 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.

16. The temperature of a 2.0 g sample of aluminum increases from .  How many joules of heat25 C to 30 C° °
energy were added?  (Specific heat of )1 1Al 0.90 J g K−−=

A. 0.36

B. 2.3

C. 9.0

D. 11
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17. Using the equations below:

2 2C(s) O (g) CO (g) 390 kJ+ → ∆ = −H
2 2Mn (s) O (g) MnO (s) 520 kJ+ → ∆ = −H

what is  (in kJ) for the following reaction?∆H

2 2MnO (s) C(s) Mn (s) CO (g)+ → +

A. 910

B. 130

C. −130

D. −910

18. Under what circumstances is a reaction spontaneous at all temperatures?

+−D.

−−C.

−+B.

++A.

S∆ ÖH∆ Ö

19. 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
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20. Consider the reaction between solid  and aqueous HCl.  The reaction will be speeded up by an3CaCO
increase in which of the following conditions?

I. Concentration of the HCl

II. Size of the  particles3CaCO

III. Temperature

A. I only

B. I and III only

C. II and III only

D. I, II and III

21. 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

22. 2 2 32SO (g) O (g) 2SO (g) 200 kJH+ ∆ = −Ö

According to the above information, what temperature and pressure conditions produce the greatest
amount of ? 3SO

lowhighD.

highhighC.

highlowB.

lowlowA.

PressureTemperature

– 9 – M03/420/S(1)+

223-161 Turn over



23. An aqueous solution of which of the following reacts with magnesium metal?

A. Ammonia

B. Hydrogen chloride 

C. Potassium hydroxide

D. Sodium hydrogencarbonate

24. 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

25. Which statement is correct?

A. Oxidation involves loss of electrons and a decrease in oxidation state.

B. Oxidation involves gain of electrons and an increase in oxidation state.

C. Reduction involves loss of electrons and an increase in oxidation state.

D. Reduction involves gain of electrons and a decrease in oxidation state.
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26. What occurs during the operation of a voltaic cell based on the following 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

27. Which is a member of the same homologous series as ?3 2 2 3CH CH CH CH

A. 3 2 3CH CH CH

B.  3 3CH CHCHCH

C. 3 3 2CH CH(CH )

D. 3 2 2 2CH CH CH CH OH

28. Which of the structures below is an aldehyde?

A. CH3CH2CH

O

B. CH3CCH3

O

C. CH3CH2COH
O

D. CH3COCH3

O
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29. 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

30. What is the final product formed when  is refluxed with acidified potassium dichromate(VI)?3 2CH CH OH

A. 3CH CHO

B. 2 2CH CH==

C. 3CH COOH

D. 3HCOOCH
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