
1.   According to Reference Table J, which metal will react 
spontaneously with Ag+ ions, but not with Zn2+ ions?
1) Cu 3) Al
2) Au 4) Mg

2.   Which will oxidize Zn(s) to Zn2+, but will not oxidize 
Pb(s) to Pb2+?
1) Al3+ 3) Co2+

2) Au3+ 4) Mg2+

3.   Based on Reference Table J, which molecule-ion pair 
will react spontaneously at 298 K?
1) Cl2 + F–

2) I2 + Br–

3) F2 + I–

4) Br2 + Cl–

4.   According to Reference Table J, which metal will reduce 
Ni2+ to Ni(s)?
1) Fe(s) 3) Ag(s)
2) Cu(s) 4) Au(s)

5.   According to Reference Table J, which metal will react 
spontaneously with H+?
1) Au 3) Cr
2) Ag 4) Cu

6.   According to Reference Table J, which redox reaction 
occurs spontaneously?
1) Cu(s) + 2H+ → Cu2+ + H2(g)
2) Mg(s) + 2H+ → Mg2+ + H2(g)
3) 2Ag(s) + 2H+ → 2Ag + H2(g)
4) 2Ag(s) + 2H+ → 2Ag2+ + H2(g)

7.   Based on the Activity Series, which ion will react 
spontaneously with Co(s)?
1) Zn2+ 3) Li+

2) Al3+ 4) Ag+

8.   According to Reference Table J, which metal will react 
spontaneously with hydrochloric acid?
1) gold 3) copper
2) silver 4) zinc

9.   According to Reference Table J, which of these ions is 
most easily reduced?
1) Ca2+ 3) Cu+

2) Cr3+ 4) Ag+

10.   According to Reference Table J, which atom-ion pair 
will react spontaneously?
1) Ag  +  Au3+ 3) Ni  +  Al3+

2) Pb  +  Co2+ 4) Zn  +  Ca2+

11.   According to Reference Table J, which species is the 
strongest oxidizing agent?
1) Li(s) 3) F2(g)
2) Li+ 4) F–

12.   Under standard conditions, which metal will react with 
0.1 M HCl to liberate hydrogen gas?
1) Ag 3) Cu
2) Au 4) Mg

13.   Based on Reference Table J, which of the following 
elements will replace Pb from Pb(NO3)2(aq)?
1) Mg(s) 3) Cu(s)
2) Au(s) 4) Ag(s)

14.   Which metal reacts spontaneously with a solution 
containing zinc ions?
1) magnesium 3) copper
2) nickel 4) silver

15.   Based on Reference Table J, which of the following ions 
in aqueous solution is most easily oxidized?
1) I– 3) Cl–

2) Br– 4) F–

16.   According to Reference Table J, which halogen will 
react spontaneously with Au(s) to produce Au3+?
1) Br2
2) F2
3) I2
4) Cl2

17.   According to Reference Table J, which metal will react 
with 1 M PbCl2?
1) Au(s) 3) Co(s)
2) Ag(s) 4) Cu(s)

18.   Referring to Reference Table J, which reaction will not 
occur under standard conditions?
1) Sn(s) + 2HCl(aq) → SnCl2(ag) + H2(g)
2) Cu(s) + 2HCl(aq) → CuCl2(aq) +H2(g)
3) Ba(s) + 2HCl(aq) → BaCl2(aq) H2(g)
4) Mg(s) + 2HCl(aq) → MgCl2(aq) + H2(g)

19.   Due to it having a low activity, which element can be 
found in nature in the free (uncombined) state?
1) Ca 3) Au
2) Ba 4) Al

20.   According to Reference Table J, which ion will oxidize 
Fe?
1) Zn2+ 3) Mg2+

2) Ca2+ 4) Cu2+

21.   Based on Reference Table J, which ion is most easily 
oxidized?
1) Br– 3) F–

2) Cl– 4) I–

22.   According to the Activity Series, which metal will react 
spontaneously with hydrochloric acid?
1) Ag 3) Cu
2) Hg 4) Ni

23.   According to Reference Table J, which of these metals 
will react most readily with 1.0 M HCl to produce H2(g)?
1) Ca 3) Mg
2) K 4) Zn

24.   According to Reference Table J, which pair will react 
spontaneously at 298K?
1) Cu + H2O
2) Ag + H2O
3) Ca + H2O
4) Au + H2O



25.   Based on Reference Table J, which metal will react with 
hydrochloric acid and produce H2(g)?
1) Au 3) Mg
2) Cu 4) Ag

26.   Based on Reference Table J, which of the following 
elements is the actively oxidized?
1) Fe 3) Cu
2) Sr 4) Cr

27.   Based on Reference Table J, which metal will react 
spontaneously with Al3+?
1) Co(s) 3) Cu(s)
2) Cr(s) 4) Ca(s)

28.   According to Reference Table J, which element will react 
spontaneously with Al3+ at 298 K?
1) Cu 3) Li
2) Au 4) Ni

29.   Based on Reference Table J, which oxidation is most 
likely to occur?
1) Cu →Cu2+ + 2e– 3) Ag →Ag1+ + 1e–

2) Mg →Mg2+ + 2e– 4) Au →Au3+ + 3e–

30.   According to Reference Table J, which will reduce Mg2+ 
to Mg(s)?
1) Fe(s) 3) Pb(s)
2) Ba(s) 4) Ag(s)

31.   According to Reference Table J, which species can 
reduce Cr3+ ions?
1) Fe2+ 3) Al
2) Sn2+ 4) Ni

32.   According to Reference Table J, which species is most 
easily reduced?
1) F2(g) 3) Li+

2) F– 4) Li(s)
33.   Which metal can replace Cr in Cr2O3?

1) nickel 3) copper
2) lead 4) aluminum

34.   Based on Reference Table J, which reaction will take 
place spontaneously?
1) Mg(s) + Ca2+(aq) → Mg2+(aq) + Ca(s)
2) Ba(s) + 2Na+(aq) → Ba2+(aq) + 2Na(s)
3) Cl2(g) + 2F–(aq)  → 2Cl–(aq) + F2(g)
4) I2(g) + 2Br–(aq)  → 2I–(aq) + Br2(g)

35.   Based on Reference Table J, which reaction will take 
place spontaneously?
1) Cu + 2H+ →Cu2+ + H2

2) 2Au + 6H+ →2Au3+ + 3H2

3) Pb + 2H+ →Pb2+ + H2

4) 2Ag + 2H+ →2Ag+ + H2

36.   According to Reference Table J, which reaction will take 
place spontaneously?
1) Ni2+ + Pb(s) →Ni(s) + Pb2+

2) Au3+ + Al(s) →Au(s) + Al3+

3) Sr2+ + Sn(s) →Sr(s) + Sn2+

4) Fe2+ + Cu(s) →Fe(s) + Cu2+

37.   Which element below can be used to replace chromium 
from its compound Cr2O3?
1) Cu 3) Sn
2) Pb 4) Al

38.   The half-reaction
          2H+(aq) + 2e– → H2(g) 
will occur when H+(aq) reacts with
1) Pb(s) 3) Hg(…)
2) Cu(s) 4) Ag(s)

39.   According to Reference Table J, which metal will react 
with Zn2+ but will not react with Mg2+?
1) Al(s) 3) Ni(s)
2) Cu(s) 4) Ba(s)

40.   According to Reference Table J, which ion is most easily 
reduced?
1) Au3+ 3) Al3+

2) Ni2+ 4) Mg2+

41.   Based on Reference Table J, which metal will not react 
with 1 M HCl?
1) Au(s) 3) Sn(s)
2) Ni(s) 4) Zn(s)

42.   Based on the Activity Series,, which ion will oxidize Pb 
to Pb2+?
1) Cu2+ 3) Fe2+

2) Ni2+ 4) Zn2+

43.   Lead is a product of the reaction between a solution of 
lead (II) nitrate and
1) Fe 3) Ag
2) Cu 4) Au

44.   According to Reference Table J, which is the strongest 
reducing agent?
1) Li(s)
2) Na(s)
3) F2(g)
4) Br2(…)

45.   According to reference Table J, which reaction will 
occur spontaneously?
1) CO2+ + Cu(s) →Co(s) + Cu2+

2) Ag+ + Cu(s) →Ag(s) + Cu+

3) Fe2+ + Hg(e) →Fe(s) + Hg2+

4) Mg2+ + Sn2+ →Mg(s) + Sn4+
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Answer KeyAnswer Key

1.         1       

2.         3       

3.         3       

4.         1       

5.         3       

6.         2       

7.         4       

8.         4       

9.         4       

10.         1       

11.         3       

12.         4       

13.         1       

14.         1       

15.         1       

16.         2       

17.         3       

18.         2       

19.         3       

20.         4       

21.         4       

22.         4       

23.         2       

24.         3       

25.         3       

26.         2       

27.         4       

28.         3       

29.         2       

30.         2       

31.         3       

32.         1       

33.         4       

34.         2       

35.         3       

36.         2       

37.         4       

38.         1       

39.         1       

40.         1       

41.         1       

42.         1       

43.         1       

44.         1       

45.         2       


