. Given the reaction for the corrosion of aluminum:

4 Al+3 0,2 ALO,

Which half-reaction correctly represents the oxidation
that occurs?

1) Al+3e — AP
2) Al AP +3e
3) O,+4e 20"
4) 0,520 +4e

. Given the reaction:

Cu(s) + 4HNOs(aq) —»
Cu(NO;),(aq) + 2NO,(g) + 2H,0(

)

As the reaction occurs, what happens to copper?

1) It undergoes reduction and its oxidation number
decreases.

2) It undergoes reduction and its oxidation number
increases.

3) Itundergoes oxidation and its oxidation number
decreases.

4) It undergoes oxidation and its oxidation, number
increases.

. Given the reaction:

2NaCl + 2H,0 — 2NaOH + H, + Cl,
Which electronic equation correctly represents the
oxidation that occurs in this reaction?

1) 2Na’_52Na"+2e
2) 2CI - CL+2¢
3) 2H +2¢ - H,’
4) 0,)+2¢ 207

. Given the reaction:

Mg + CuSO, —» MgSO, + Cu
Which equation represents the oxidation that takes place?

1) Mg* +2e — Mg 3) Cu* +2¢ — Cu
2) Mg Mg™ +2e 4) Cu— Cu’"+2e

. Given the reaction:

2Na(s) + 2H,0(¢) —» 2NaOH(aq) + H,(g)
What substance undergoes oxidation?
1) Na
2) NaOH
3) H
4) H,0

10.

11.

. Given the reaction:

Ca(s) + Cu,,(aq) — Ca,,(aq) + Cu(s)
What is the correct reduction half-reaction?
1) Cu® (aq) +2e —» Cu(s)

2) Cu’ (aq) — Cu(s) +2e
3) Cu(s)+2e — Cu*'(aq)
4) Cu(s)—> Cu*'(aq) +2¢
Given the reaction:

Mg(s) + Cly(g) — MgCly(s)

Which half-reaction correctly represents the reduction
that occurs?
1) Mg(s) +2¢ — Mg™
2) Cly(g) +2¢ — 2CI
3) Mg®" - Mg(s)+ 2¢
4) 2CI' » Cl, +2¢

. Which half-reaction correctly represents reduction?

1) Ag 5>Ag +e
2) F,—2F +2¢
3) Au +3e - Au
4) Fe*'+e  Fe'

. Given the reaction:

Zn(s) + 2HCl(aq) — ZnCl,(aq) + H,(g)
Which equation represents the correct oxidation
half-reaction?

1) Zn(s) — Zn*" +2¢
2) 2H+2e¢ — Hy(g)
3) Zn*"+2e - Zn(s)
4) 2CI 5 Cly(g) +2¢
Given the reaction:

3Sn*" (aq) + 2Cr(s) —» 3Sn2+(aq) + 2Cr3+(aq)
Which half-reaction correctly represents the reduction
that occurs?
1) Sn*'(aq) +2¢ — Sn*'(aq)
2) Sn*‘(aq) - Sn*"(aq) +2¢
3) Cr(s) — Cr''(aq) + 3¢
4) Cr'(aq) +3e — Cr(s)
In the reaction

Mg + Cl, —» MgCl,

the correct half-reaction for the oxidation that occurs is
1) Mg + 2¢ — Mg*
2) Cl, + 2¢ —» 2CI'
3) Mg > Mg2+ + 2¢
4) Cl, - 2CI + 2¢




12.

Given the nickel-cadmium battery reaction:

During the discharge of the battery, Ni** ions are
1) reduced, and cadmium metal is reduced
2) reduced, and cadmium metal is oxidized

discharge
2NiOOH + Cd + 2H,0 -—= 2Ni(OH), + Cd(OH)Z

charge

3) oxidized, and cadmium metal is reduced
4) oxidized, and cadmium metal is oxidized

Base your answers to questions 13 and 14 on the reaction
below

13.

14.

15.

16.

17.

2Cr(s) + 3Cu*"(aq) —» 2Cr’"(aq) + 3Cu(s)

The electronic equation that represents the oxidation

reaction that occurs is
1) 2C° — 66 — 2Cr'" 3) 20 - 6e — 2Cr°

2) 2Cr°+ 6e — 2Cr"  4) 20" + 66 — 2Cr°

If 3 moles of Cu react according to the equation above,
the total number of moles of electrons transferred will be

1 1 3) 3
2) 2 4) 6

Given the equation:
C(s) + H,0(g) - CO(g) + Hy(g)

Which species undergoes reduction?
1 C(s)

2) H'

3) C2+

4) Hy(g)

Given the reaction:

Fe(s) + Cu®’ (aq) —» Fe*'(aq) + Cu(s)
Which half-reaction correctly shows the oxidation that
occurs?

1) Fe(s) — Fe*'(aq) + 2¢
2) Fe(s) +2¢ —s Fe*'(aq)
3) Cu’' (aq) — Cu(s) +2¢
4) Cu*'(aq) +2¢ — Cu(s)
Given the reaction:

Zn(s) + Cu'(aq) — Zn*'(aq) + Cu(s)
Which half-cell reaction represents the reduction that
occurs?

1) Zn(s) — Zn2+(aq) +2e
2) Zn*'(aq) +2e —» Zn(s)
3) Cu’'(aq)+2¢ — Cu(s)
4) Cu(s) - Cu’'(aq)+2e

18.

19.

20.

21.

22.

23.

24.

Given the equation:
2A1+3Cu” 5 2AP +3Cu

The reduction half-reaction is
1) Al AP +3¢ 3) Al+3e — A"
2) Cu®'+2¢ —Cu 4) Cu* 5Cu+2e
Given the reaction:
2A1(s) + 3Ni*" (aq) — 2AI " (aq) + 3Ni’(s)

What is the total number of moles of electrons
lost by 2 moles of Al’(s)?
1) 6
2) 2
Given the cell reaction:

Sn(s) + Pb*"(aq) — Sn*'(aq) + Pb(s)
The reduction half-reaction for this cell is
1) Pb*(aq)+2¢ — Pb(s) 3) Sn*'(aq) +2¢ — Sn(s)
2) Pb(s) - Pb*'(aq) +2¢” 4) Sn(s) — Sn*’(aq) + 2e"
Given the equation:
3Cu + 8HNO; —3Cu(NO;), + 2NO + 4H,0
What is the total number of moles of electrons
lost by the copper as it completely reacts with
8 moles of nitric acid?
1 1
2) 6
When the equation

Pb¥+ Au 5 PbY+ Au
is correctly balanced using the smallest whole number
coefficients, the coefficient of the Pb*" will be
1 1 3) 3
2) 2 4) 4
Given the unbalanced equation which represents
aluminum metal reacting with an acid:
Al + H 5 AP +H,

What is the total number of moles of electrons
lost by 1 mole of aluminum?
1) 6
2) 2
The net ionic equation

Fe(s) + Pb*'(aq) — Fe’'(aq) + Pb(s)
illustrates conservation of

3) 3
4) 8

3) 8
4) 4

3) 3
4y 13

1) mass and charge 3) mass but not charge

2) charge but not mass 4) neither mass nor charge




25.

26.

27.

28.

29.

30.

31.

32.

33.

Given the reaction:

2Cr(s)+ _Sn*" (aq) — 2Cr’" (aq) + Sn(s)
When the reaction is correctly balanced using the
smallest whole numbers, the coefficient of Sn*"(aq) is
1) 1 3) 3
2) 2 4) 4
Given the balanced equation:

3Fe’'(aq) + Al(s) — 3Fe’'(aq) + Al *'(aq)

What is the total number of moles of electrons lost by 2
moles of Al(s)?
1) 1 mole 3) 3 moles

2) 6 moles 4) 9 moles
Which redox equation is correctly balanced?
1) Cr(s) + 3Fe* (ag) — 2Cr*" (aq) + Fe(s)
2) Pb(s) + 2H'(ag) — Pb*" (aq) + Hy(g)
3) Pb(s) + Ag'(ag) — Pb*'(ag) + Ag(s)
4)  Zn(s) + Bry(aq) —» Zn*'(aq) + Br (aq)
Given the reaction:

Mg+ Cr' Mg+ Cr
When the equation is correctly balanced using smallest
whole numbers, the sum of the coefficients will be
1) 10 3) 5
2) 7 4) 4
When the redox reaction below is completely balanced
using the smallest whole numbers what is the coefficient
of NO?
_Ag + HNO; —» AgNO, + NO + 2H,0
1) 1 3) 3
2) 2 4) 4
Given the reaction:

_Hg”'+ Ag —» Hg+ Ag'

When the equation is completely balanced using the

smallest whole number coefficients, the coefficient of Hg
will be
1) 1 3) 3
2) 2 4) 4
Given the unbalanced equation:

_Br,+_ Sn—_ Br + _ Sn*
When the equation is correctly balanced using the
smallest whole-number coefficients, the coefficient of Br-
is
1) 1 3) 3
2) 2 4) 4
Given the unbalanced equation:
_ Ag,S+8HNO; —»

_ AgNO;+2NO+___ S+_ H,0

What is the coefficient of Ag,S when the equation is
completely balanced using the smallest whole numbers?
1) 6 3) 3
2) 2 4) 4
When the redox equation
_Cr’'(aq) + 3Mn(s) —» Mn*"(aq)+ _Cr(s)
is completely balanced, the coefficient of Cr’*(aq) will be
1) 1 3) 3
2) 2 4) 4

34.

35.

36.

37.

38.

39.

40.

41.

42.

Given the reaction:
_ Cl(e)+ _Fe’'(aq) > Fe¥'(aq)+_ Cl(aq)

When the equation is correctly balanced using smallest
whole numbers, the coefficient of Cl (aq) will be
1 3) 6
2) 2 4) 7
What is the coefficient of H" when the redox equation
below is correctly balanced with whole number
coefficients?

Cr,0,, + 6I + H Cr’" + H,0 + 31,
1) 14 3) 7
2) 2 4 12
Given the equation:

_KMnO,+ HCI —»

_KCI+_MnClL +_CL + H,0
What is the coefficient of H,O when the equation is
correctly balanced?
1) 8
2) 2
When the equation
_Al+3NO, + H" > Al +3H,0+3NO,
is completely balanced, the coefficient of Al will be
1 1 3) 3
2) 2 4) 4
Given the reaction:
_Cr’"+100H + ClO, —» CrO,” + CI +5H,0
When the reaction is completely balanced using the
smallest whole numbers, the coefficient of Cr’* will be
1 1 3) 3
2) 2 4) 4
Given the unbalanced equation:
H,S + HNO; —» S+ NO + H,0

What is the coefficient of the H,S when the equation is
correctly balanced using whole numbers?
1) 5 3) 3
2) 2 4) 4
Given the reaction:

_HNO;+ H,PO; » NO+ H,PO,+ H,0O
When the reaction is completely balanced using the
smallest whole numbers, the coefficient of H,PO, will be
1 3) 3
2) 2 4) 4
Given the unbalanced equation:
'NO, +4H"+ Pb— Pb*"+ NO,+2H,0
What is the coefficient of NO, when the equation is
correctly balanced?
1 3) 3
2) 2 4) 4
What is the coefficient of Fe** when the redox equation
below is correctly balanced?
_Fe*"+ NO, + H 5 Fe’'+ NO+2H,0
1 3) 3
2) 2 4) 4

3) 16
4) 4




43.

44,

45.

46.

47.

48.

49.

50.

Which redox equation is correctly balanced?
1) Al+2H AP +H,
2) Zn+2H Zn* +H,
3) Cr+Ag —Cr''+Ag
4) Cu+Ag Cu® +Ag
When the equation
_Cu+_HNO; » Cu(NO;), +2NO + _H,0
is completely balanced using whole numbers, the
coefficient of the HNO; will be
1) 8 3) 6
2) 2 4) 4
Which redox reaction is balanced?
1) Fe* +2Ni— Fe’” +2Ni*’
2) 2Fe’ +Ni — 2Fe’” + Ni*"
3) Fe¥ +Ni— Fe’" + Ni**
4) 3Fe* +2Ni — 3Fe*" + 2Ni*'
Given the reaction:
Cu(s) + 2Ag'(aq) — Cu*'(aq) + 2Ag(s)
Which statement correctly indicates the electron change
that occurs?
1) One mole of Cu(s) loses a total of 2 moles of
electrons.
2) One mole of Cu(s) gains a total of 1 mole of
electrons.
3) Two moles of Ag'(aq) loses a total of 2 moles of
electrons.
4) Two moles of Ag'(aq) gains a total of 1 mole of
electrons.
Given the unbalanced equation:
_ Mg(s)+ _ Fe'' 5 Mg + Fe(s)
When the equation is completely balanced using smallest
whole numbers, the coefficient of Mg(s) will be
1 3) 3
2) 2 4) 4
Given the unbalanced equation:
_Fe+ Ag' —» Ag+ Fe'
When the equation is correctly balanced using smallest
whole numbers, the coefficient of Ag" is
1) 5 3) 3
2) 2 4) 4
Given the above unbalanced equation:
2MnO, + 16H"+ CI' — 2Mn*" + 8H,0 + Cl,
What is the coefficient in front of the CI” when the
equation is completely balanced using whole numbers?
1 3) 5
2) 2 4) 10
Given the balanced reaction:
2Al1(s) + 6H'(aq) — 2AI* (aq) + 3H,(g)
What is the total number of electrons gained by H'(aq)
when 2 moles of Al(s) is completely reacted?
1) 6 3) 3
2) 2 4) 12

51.

52.

53.

54.

55.

56.

57.

58.

Given the balanced equation:
2Al(s) + 6H'(aq) — 2AI " (aq) + 3H,(g)
When 2 moles of Al(s) completely reacts, what is the
total number of moles of electrons transferred from Al(s)
to H'(aq)?
1) 5 3) 3
2) 6 4) 4
Given the unbalanced equation:
ca’ + AI® - Ca” + Al
When the equation is completely balanced with the
smallest whole number coefficients, what is the
coefficient of Ca’?
1 1
2) 2
Given the equation:
2Al(s) + 3Cu*(aq) — 2A1* (aq) + 3Cu(s)
The total number of moles of electrons transferred from
2Al(s) to Cu*'(aq) is
1) 9
2) 2
Given the reaction:
_Cr+ Fe" 5 Cr'+ Fe
When the reaction is completely balanced using the
smallest whole number coefficients, the sum of the
coefficients is
1) 10 3) 3
2) 6 4) 4
Given the unbalanced equation:
cr’ + sn?’ N cr’ +sn’
What is the coefficient in front of the Cr’* when the
equation is balanced using smallest whole number
coefficients?
1 1
2) 2
Given the equation:
_ Ca¥(aq)+ _PO,*(aq) — _ Cay(PO,)(s)
When the equation is correctly balanced, the sum of the
total charge of the reactants is
1) 0 3) -3
2) +2 4) +6
Given the unbalanced equation:
_MnO, + HCl—» MnClL+ H,O+ Cl,
When the equation is correctly balanced using smallest
whole number coefficients, the coefficient of HCI is
1) 1 3) 3
2) 2 4) 4
Which equation shows conservation of both mass and
charge?
1) CL+Br — CI +Br,
2) Cu+2Ag —Cu” +Ag
3) Zn+Cr't 5 Zn* +Cr
4) Ni+Pb” — Ni*" +Pb

3) 3
4) 4

3) 3
4) 6

3) 3
4 6




59. Given the unbalanced equation:
_ 10, +4H,0+ SO, L+ SO/ +8H"
What is the coefficient of SO, when the equation is
correctly balanced?
1 1 3) 5
2) 2 4) 8
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