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1)  Which ofthe following statements describes what occurs in the following redoxreaction?

Cu(s) +2Ag"(aq) 31" Cu2*(aq) +2Ag(s)
A) Only charge is conserved. C) Both mass and charge are conserved.
B) Neither mass nor charge is conserved. D) Only mass is conserved.

2) A redoxreaction is a reaction in which

A) reduction occurs first and then oxidation occurs C) only oxidation occurs
B) reduction and oxidation occur at the same time D) only reduction occurs

3)  In the reaction Zn + Cu2t $1" Zn2* + Cu, the CuZt jons
A) gain protons B) lose protons C) gain electrons D) lose electrons

4)  In the reaction Mg + Clp 1" MgClp, the correct half-reaction for the oxidation that occurs is

A) Clp 1t 2CI +2e- C) Mgt Mg2t+2e-
B) Cly+2e-11"2CI D) Mg +2e- 11" Mg2t
5)  Allredoxreactions involve
A) both the gain and the loss of electrons C) the loss ofelectrons, only
B) neither the loss nor the gain of electrons D) the gain of electrons, only

6)  As the elements in Period 3 of the Periodic Table are considered in order of increasing atomic number, the ability of each
successive element to act as a reducing agent

A) remains the same B) increases C) decreases

7)  Which of'the following statements correctly describes a redox reaction?

A) The oxidation half-reaction occurs before the reduction half-reaction.

B) The oxidation half-reaction and the reduction half-reaction occur simultaneously.

C) The oxidation half-reaction occurs spontaneously but the reduction half-reaction does not.
D) The oxidation half-reaction occurs after the reduction half-reaction.

8)  Given the redoxreaction:
Ni+ Sn4t $1" Ni2t + Sn2+

Which species is oxidized?
A) Sn2t B) Ni2t C) Sn4t D) Ni

9)  Given the oxidation-reduction reaction:
Hg2 " +2I- 11" Hg(l) + In(s)

Which situation correctly represents the half-reaction for the reduction that occurs?

A) 2I-+2e- 11" In(s) C) Hg2t 1" Hg(l) + 2¢-

B) Hg2t+2e- 1" Hg(l) D) 2I-1f In(s)+2e"
10) When Fe3™ is reduced to Fe2T, the Fe3* ion

A) loses 1 proton B) gains 1 proton C) loses 1 electron D) gains 1 electron
11) In the reaction 2Fe3t + S2- 11" 2Fe2t + SO, the species oxidized is

A) SO B) Fe3* C) S2- D) Fe2t
12) The reaction CuO + CO 1" COp + Cu is an example of

A) both oxidation and reduction C) oxidation, only
B) neither oxidation nor reduction D) reduction, only



13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

Which change occurs when an Sn2t jon is oxidized?

A) Two electrons are lost. C) Two protons are lost.
B) Two protons are gained. D) Two electrons are gained.

Which half-reaction correctly represents reduction?

3876 -1-Page 2

A) Ca2t+2¢-1t" Ca B) Cat i1 Ca+2e- C) 2F 11 Fp+2e- D) 2F-+2 11" Fp
In the reaction Zn + Cu2t 33~ Zn2t + Cu, the oxidizing agent
A) loses electrons B) gains protons C) is reduced D) is oxidized
Given the reaction:
MnO»(s) + 4H*(aq) + 2Fe2t(aq) £1~ Mn2+t(aq) + 2Fe3t(aq) + 2H,0(1)
Which species is oxidized?
A) H0() B) MnOy(s) 0) Fe2*(ag) D) H'(aq)
Given the equation for the discharge of a lead-acid battery:
Pb +PbOy + 2HpSO4 11" 2PbSO4 + 2H0
Which substance is oxidized?
A) PbOy B) PbSO4 C) Pb D) HpSO4
In the reaction 2Hp(g) + O2(g) 1F" 2H2O(g), the oxidizing agent is
A) 02- B) H* 0 O D) Hp
In the reaction 2K + Cly 11" 2KCl, the species oxidized is
A) Cr B) K C) Ch D) K
In the reaction Zn(s) + Cu2t(aq) 1~ Zn2t(aq) + Cu(s), the reducing agent is
A) ZnZ*(aq) B) Cu(s) O Zn(s) D) Cu?*(aq)
Given the reaction:
Mg + Cu2t 1t Mg2+ +Cu
Which half-reaction represents the oxidation that occurs?
A) CuZt+2e 11 Cu C) Mg2t+2e- 1 Mg
B) Mg 11" Mg2t+2e- D) Cu 1t CuZt+2e-
Which ofthe following is a redox reaction?
A) 2KBr+F 31" 2KF +Brp C) 2NaCl+HpSOy4 $1" NapSO4 + 2HCI
B) Ca(OH) 7 +Pb(NO3), 1™ Ca(NO3); + Pb(OH)p D) 2HCl+Mg(OH), 1" 2HOH + MgCly

When 1 mole of Sn#t ions is reduced to 1 mole of Sn2+ ions, 2 moles of electrons are

A) gained by Sn4* B) gained by Sn2t+ C) lostby Sn2*

In the reaction Zn + Fe2t 11" Zn2t + Fe, the reducing agent is
A) Fe2t B) Fe C) Zn

For a redoxto occur, there must be a transfer of

A) ions B) electrons C) protons

What is the oxidizing agent in the reaction Zn0+2Ag*+ +1" Zn2t +2A0?

A) Zn2t B) Ag0 0 Agt

D) lost by Sn4*

D) Zn2t

D) neutrons

D) Zn0
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27)  Given the redoxreaction:

Co(s) + PbCly(aq) 11~ CoCl(aq) + Pb(s)

Which ofthe following statements correctly describes the oxidation and reduction that occur?

A) Co(s)is reduced and Pb2*(aq) is oxidized. C) Co(s)is oxidized and Pb2+t(aq) is reduced.
B) Co(s)is oxidized and Cl-(aq) is reduced. D) Co(s)is reduced and Cl(aq) is oxidized.

28)  Which species undergoes a loss of electrons?

Mg(s) + 2AgT(aq) 11" Mg2*(aq) +2Ag(s)

A) Mg(s) B) Ag(s) O) Ag*(aq) D) Mg2*(aq)
29)  Which half-reaction correctly represents reduction?

A) Hp(g)+2e 11" 2H*(aq) C) CuZf(aq) +2e” 11" Cu(s)

B) Ip(s) 1t 2I(aq) + 2e- D) Alis)$f AT (aq) + 3e-

30) Which half-cell reaction correctly represents oxidation?
A) Pb+2e" 11" Pb2* B) Pb2t+2e 1t Pb C) Pb2* 11" Pb +2e D) Pb 31" Pb2t +2e-

31) Given the reaction:
Mg(s) + Clx(g) 1" MgClx(s)

Which half-reaction correctly represents the reduction that occurs?

A) Mg2t 1 Mg(s) + 2e- C) Ch(g)+2e- 11" 2CK

B) 2CI 1" Cly(g) + 2e- D) Mg(s)+2e- 1 Mg2t
32) Which of'the following is an oxidation-reduction reaction?

A) Kl Kt+1- C) 4Na+ 0y 11" 2Nap0

B) AgNO3+NaClt" AgCl+NaNO3 D) 302 #1203

33) Given the reaction:

2KCI(l) £17 2K(s) + Clx(g)

In this reaction, the KT ions are

A) oxidized by gaining electrons C) reduced by gaining electrons
B) oxidized by losing electrons D) reduced by losing electrons

34) In the reaction 4NH3 + 507 1" 4NO + 6H5O, the oxidation number of nitrogen changes from
A) 2to-3 B) -3to+2 C) -2to+3 D) -3to-2

35) Given the reaction:
Zn+2AgT 11 Zn2t +2Ag

What is the total number of moles of Ag™ that can be reduced to Ag by 1 mole of Zn?
A) 1 B) 2 C) 05 D) 4



36)

37)

38)

39)

40)

41)

42)

43)

44)

45)

46)

47)

Given the reaction:
Sn#t +2e- 11" Sn2t

This reaction can be classified as

A) an oxidation reaction, because there is an increase in oxidation number
B) areduction reaction, because there is a decrease in oxidation number
C) areduction reaction, because there is an increase in oxidation number
D) an oxidation reaction, because there is a decrease in oxidation number

Which equation represents a redoxreaction?
A) HyCO3 11" 3Hy0 + CO2
B) HCI+KOH 11" KCl+Hp0
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C) NaCl+AgNO3 11" NaNO3 + AgCl

D) 2KCIO3 1" 2KCl+ 302

In the reaction 3Cu0 +2NO3- + 8H' 11" 3Cu2t + 2NO + 4H,0, the substance oxidized is

A) 02 B) H*
Which half-reaction correctly represents a reduction reaction?
A) Li0+e- 1" Lit B) Sn0+2e- 11" Sn2t

Which species is produced when a hydrogen atomis oxidized?

A) He B) HiH

C) N2t

C) Bry0+2e- 11 2Br

O HT

Which oxidation number change could occur during an oxidation half-reaction?

A) -2to-3 B) +1to-1
Which ofthe following is a redox reaction?
A) Mg(OH); +2HCl1 11" MgClp + 2H0

B) MgClp + 6Hp0 11" MgClp d 6HyO

Given the equations 4, B, C, and D:

(4) AgNO3z+NaCltt" AgCl+NaNO3
(B) Clp+Hp0 11" HCIO + HCI

(C) CuO+COFf COy+Cu

(D) NaOH + HCI 11" NaCl + HyO

Which two equations represent redox reactions?
A) DandB B) AandB

Which half-reaction correctly represents reduction?

A) Cr(s)+3e- 1" Cr3t

B) Cr3t+3e 11" Cr(s)

In the reaction Cu +2Ag™ 1" Cu2t + 2A g, the oxidizing agent is
A) Cu B) Agt

C) +2to+3

C) Mg +2HCl 1" MgCly + Hy

D) Cuf

D) Na0+e-$f Nat

D) H:™

D) +3to+1

D) Mg2*(aq) + 20H"(aq) 1" Mg(OH)p

C) BandC

C) Cr3t 11" Cr(s) + 3e-
D) Cr(s) 1t Cr3t+3e-

O Ag

What is the oxidizing agent in the reaction 2Fe2 + Cly 1" 2Fe3t + 2CI-?

A) CI B) Fe2t

Given the reaction:
Sn2t(aq) + 2Fe3*(aq) %oS« Sn#t(aq) + 2Fe2*(aq)

The total number of moles of electrons lost by 1 mole of Sn2t is
A) 1 B) 2

C) Fe3t

0 3

D) Cand 4

D) Cu2t

D) Ch

D) 4



48)

49)

50)

51)

52)

53)

54)

55)

56)

57)

58)

59)

60)

61)

62)
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In the reaction Ni+ CuSO4 $1" Cu + NiSOy4, each nickel atom

A) gains one electron, only C) loses two electrons
B) gains two electrons D) loses one electron, only

What occurs in the half-reaction Na(s) 11" Na™+e~?

A) Na'is oxidized. C) Na(s) is oxidized.
B) Na(s) gains electrons. D) Na(s)is reduced.

Given the reaction:
Zn(s) + 2H(aq) + 2Cl-(aq) 31~ Zn2*t(aq) + 2Cl(aq) + Hx(g)

Which species is oxidized?

A) Hf(aq) B) Ha(g) O Zn(s) D) Ci(aq)

Which half-reaction correctly represents reduction?

A) 211 10+ 2e- B) Cr3t+3e- 1t G0 0) Cultt" CuZt +2e- D) ZnO+2e- 11" Zn2+t

Given the reaction:
Ca(s) + CuZf(aq) 1F" CaZT(aq) + Cu(s)

Which represents the correct half-reaction for the reduction that occurs?

A) Cu(s) £t CuZt(aq) + 2e- C) Cu(s)+2e- 11" CuZt(aq)

B) CuZ*(aq)+2e” 11" Cu(s) D) Cu2*(aq) 11" Cu(s) +2e

Based on the Activity Series chemistry reference table, which element is the strongest reducing agent?

A) Fe B) Cr O Sr D) Cu

Which half-reaction correctly represents the oxidation which occurs in the reaction Cly +2Br-(aq) 1" 2Cl-(aq) + Brp?

A) Clp 11" 2CI +2e- B) 2Br 1f" Brp + 2e- C) Chh+2e 11 2CI D) 2Br +2e 11" Brp
In the reaction 2Na + 2H»O 11" 2Na™ + 20H- + Hp, the substance oxidized is

A) Nat B) Hp C) Na D) HT

An oxide ion is oxidized to an oxygen atom by

A) gaining protons B) gaining electrons C) losing electrons D) losing protons

In the chemical cell reaction, 2A1+ 3Ni2+ 1" 2A13* + 3Ni, which species is reduced?

A) Ni2t B) Al C) Ni D) AT
Which equation represents an oxidation-reduction reaction?

A) HpO+Hp0 11" H30™ + OH- C) Zn(OH)p + 2HCI 11" ZnClp +2H,0

B) Hy0+NH3 11 NH4" +OH- D) Zn+2HCl 1t ZnCly + Hp

A redoxreaction always involves

A) the formation of'ions C) achange in oxidation number

B) the transfer of protons D) achange of phase

In the reaction 2ZnS + 307 11" 2Zn0O + 2S0», the oxidation number of sulfur changes from

A) Oto-2 B) +2to +4 C) 2tot4 D) -2to+6

In the reaction 3Zn0 + 2Fe3% 11" 3Zn2t + 2Fe0, the oxidizing agent is

A) Fe0 B) Zn2t C) Fe3t D) Zn?

In the reaction 2KMnOg4 + 5SO7 + 2H20 11" K2SO4 + 2MnSO4 + 2HpSO4, the oxidation number of manganese changes from
A) +5to+2 B) +4to+3 C) +7to+2 D) +6to+3



63)

64)

65)

66)

67)

68)

69)

70)

71)

72)

73)

74)
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The reaction BaCO3 31" BaO + COj involves

A) reduction, only C) neither oxidation nor reduction
B) oxidation, only D) both oxidation and reduction

In the reaction 2A1+ 3Ni(NO3)p £1" 2ALNO3)3 + 3N, the aluminum s

A) oxidized and its oxidation number decreases C) reduced and its oxidation number increases
B) reduced and its oxidation number decreases D) oxidized and its oxidation number increases

Given the reaction:
3Cu + 8HNO3 11" 3Cu(NO3)> + 2NO + 4Hy0

The reducing agent is
A) N5 B) Cu0 C) Nf2 D) Cut2

Given the reaction:
Zn(s)+2HCl(aq) 1" ZnClp(aq) + Hp(g)

Which equation represents the correct oxidation half-reaction?

A) 2CF $1 Ch(g) + 2e- C) 2H'+2e 11 Hy(g)

B) Zn2t+2e 11" Zn(s) D) Zn(s) 1t Zn2t+2e-

Which of the following is true when an Sn2+ jon is reduced?

A) Itacts as areducing agent. C) Its oxidation number increases.
B) Its mass decreases. D) It gains electrons.

In the reaction 4Zn + 10HNO3 11" 4Zn(NO3)y + NH4NO3 + 3HO, the zinc is

A) oxidized and the oxidation number changes from+2to 0
B) reduced and the oxidation number changes from 0 to +2
C) oxidized and the oxidation number changes from 0 to +2
D) reduced and the oxidation number changes from+2to 0

In the reaction Pb + 2A gt $1" Pb2t + 2Ag, the Agtis

A) reduced, and the oxidation number changes from+2 to 0
B) oxidized, and the oxidation number changes from+1 to 0
C) reduced, and the oxidation number changes from+1 to 0
D) oxidized, and the oxidation number changes from 0 to +1

Which half-reaction shows both the conservation of mass and the conservation of charge?

A) Br 11 Brp+2e- B) 2Br +2e- 11" Brp O Chit Cl+2e D) Clp+2e-%%"2CI-
Which half-reaction correctly represents reduction?

A) Mn7t 1t Mn4 + 3e- C) Mn7t+3e- 11" Mn4t

B) S2-11" S0+ 2e- D) S2-+2¢-1t" S0

In the reaction, MnOy + 4HCl 11" MnClp + 2HpO + Clp, the oxidation number of the manganese

A) remains the same B) decreases C) increases

Which equation represents a redox reaction?

A) NH3+H"+Cl 1" NHg" +CI- C) Cu+2Agt+2NO3 11" 2Ag + Cu2t +2NO3-
B) 2Nat+S2- 11" NasS D) H™+ CoH300" 11" HCoH307

Which half-reaction correctly represents reduction?

A) Sn2t 1" Sn0+ 2¢- C) Sn2t+2e 11" Sn0

B) Sn2t 1" Sn4t + 2e- D) Sn2t+2e-1t" Sn4t
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75) Given the reaction:

Sn2*(aq) + 2Fe3*(aq) 11~ Sn4t(aq) + 2Fe2*(aq)

The oxidizing agent in this reaction is
A) Fe3t B) Fe2t C) Sn2t D) Sn4t
76) When a substance is oxidized, it

A) acts as an oxidizing agent C) acts as areducing agent
B) loses protons D) gains protons

77)  Which half-reaction correctly represents reduction?
A) Sn2t 11" Sn4t + 2e- C) Sn#t+2e 11" Sn2t
B) Sn+2e 11" Sn2t D) Sn it Sn2t+2e

78)  In the redoxreaction
Fe(s) + CuSO4(aq) £F" FeSOg4(aq) + Cu(s),

there is conservation of

A) mass, only C) neither mass nor charge
B) both mass and charge D) charge, only

79)  Given the reaction:
Zn +2HC1 11" ZnClp + Hy

Which ofthe following statements best describes what happens to the zinc?

A) The oxidation number changes from+2 to 0, and the zinc is reduced.
B) The oxidation number changes from+2 to 0, and the zinc is oxidized.
C) The oxidation number changes from 0 to +2, and the zinc is oxidized.
D) The oxidation number changes from 0 to +2, and the zinc is reduced.

80) Given the redoxreaction:
2I(aq) + Bra() 11" 2Br-(aq) + Ia(s)

What occurs during this reaction?

A) The I ion is reduced, and its oxidation number decreases.
B) The I-ion is reduced, and its oxidation number increases.
C) The I"ion is oxidized, and its oxidation number decreases.

D) The I-ion is oxidized, and its oxidation number increases.
81) What is the reducing agent in the reaction Pb + 2AgNO3 11" Pb(NO3)y +2A g?

A) Pb B) Ag C) NO3- D) Agt
82) In the reaction 2Al(s) + 3CuZt(aq) 33" 2A13*(aq) + 3Cu(s), the Al(s)

A) gains electrons B) loses protons C) loses electrons D) gains protons
83) In the reaction 4HCl+ MnOj 11" MnCly + 2H7O + Clp, the manganese is

A) oxidized and the oxidation number changes from+4 to +2
B) oxidized and the oxidation number changes from+2 to +4
C) reduced and the oxidation number changes from+4 to +2
D) reduced and the oxidation number changes from+2 to +4
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84) In any oxidation-reduction reaction, the total number of electrons gained is

A) unrelated to the total number of electrons lost C) greater than the total number of electrons lost
B) less than the total number of electrons lost D) equalto the total number of electrons lost

85) Given the reaction:
3Ag + Audt 11" 3Agt+ Au

Which equation correctly represents the oxidation half-reaction?

A) AudT 11" Au+3e- C) 3Ag it 3Agt+3e-
B) 3Ag+3e 1t 3Agt D) Au3t+3e-1t"Au
86) According to the Activity Series chemistry reference table, which ion is the strongest oxidizing agent?
A) ABT B) Mg2t 0 Audt D) Ni2t

87) Given the reaction:
Zn(s) + Cu2*(aq) 11" Zn2*(aq) + Cus)

What particles must be transferred from one reactant to the other reactant?

A) electrons B) protons C) neutrons D) ions

88) In the reaction Cly + HpO 3" HCIO + HCI, the hydrogen is

A) both oxidized and reduced C) neither oxidized nor reduced
B) oxidized, only D) reduced, only
89)  In the reaction 3Clp + 6NaOH 11" 5NaCl + NaClO3 + 3HpO, Clp undergoes
A) both oxidation and reduction C) oxidation, only
B) neither oxidation nor reduction D) reduction, only

90) In the reaction Zn0+ Cu2t 1" Zn2+ + Cul, which species is oxidized?

A) Cul B) Cu2t C) Zn0 D) Zn2t
91) In the reaction Pb + Cu2t 31" Pb2+t + Cu, the Cu2t ions

A) loses protons B) loses electrons C) gains electrons D) gains protons
92)  As an S2-ion is oxidized to an SO atom, the number of protons in its nucleus

A) increases B) decreases C) remains the same

93) Which ofthe following is not an oxidation and reduction reaction?

A) KOH +HCl 11" KCl+HpO C) 2KCIO3 $f" 2KCl+ 302
B) 2K +2Hp0 1§ 2KOH + Hjp D) 2K +Clp 1§ 2KCl
94)  Which equation represents a redox reaction?
A) Op+2Hp 1§ 2Hp0 C) OH-+H' 11" Hy0
B) SO+ H)0 11" HpSO3 D) SO32-+2HT 11 HySO3

95) In the reaction Al+ Cr3T $1~ A3t + Cr, the reducing agent is
A) Cr B) Cr3t 0 AT D) Al
96) In the reaction Zn + Cu2t $1" Zn2* + Cu, the reducing agent

A) loses electrons B) gains electrons C) gains protons D) loses protons



97)

98)

99)

100)

101)

102)

103)

104)

105)

106)

107)

108)

109)

Given the oxidation-reduction reaction:
Hp +2Fe3T + 11" 2H + 2Fe2t

Which species undergoes reduction?

A) Fe3t B) Hp

Which ion can be both an oxidizing agent and a reducing agent?

A) Sn2t B) Fe3*
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In the reaction MnO» + 4HCI 11" MnCly + 2H»O + Clp, which species is reduced?

A) HT B) CI-
Given the reaction:
Mg +2H' £1" Mg2t + Hp
The reducing agent is
A) Hp B) Mg

Which occurs in the half-reaction Cu2t + 2e- 11~ Cu?
A) Culoses electrons.

B) Cu gains electrons.

Which half-reaction correctly represents reduction?
A) Ni%t+3e- " Nit

B) S2-+2e-11 S0

Which element is the poorest reducing agent?

A) Zn B) Ba

What happens to reducing agents in chemical reactions?

A) Reducing agents are oxidized.
B) Reducing agents gain electrons.

What occurs when an atom is oxidized in a chemical reaction?

A) aloss ofelectrons and a decrease in oxidation number
B) again in electrons and an increase in oxidation number
C) aloss ofelectrons and an increase in oxidation number
D) again in electrons and a decrease in oxidation number

C) Fe2t D) H*

0 AT D) Cu2t
C) Mn4t D) 02-

C) Mg2t D) H*
C) CuZtis reduced.

D) Cu?tis oxidized.

C) Mn7t 11" Mn4t +3e-

D) S2-+1" S0+ 2e-

C) Al D) Hp
C) Reducing agents are reduced.

D) Reducing agents gain protons.

In the equation Cu(s) + 2Ag™(aq) £t~ CuZt(aq) + 2Ag(s), the oxidizing agent is

A) Agl

Given the reaction:

B) Ag"®

2Na +2H70 1" 2Na*t + 20H- + Hy

Which substance is oxidized?

A) Nat B) HT

In the reaction 2HpS + 307 11" 2SO, + 2H7O0, the oxidizing agent is
B) hydrogen sulfide

A) water

O

O

O

Cu2+ D) Cuf

Na D) H

oxygen D) sulfur dioxide

Compared to the amount of mass and total charge at the beginning of a redoxreaction, the amount of mass and total charge

upon completion of the reaction is

A) greater B) less

C) the same
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110)  Which ofthe following is a redoxreaction?
A) 2NH4Cl+ Ca(OH)p 11" 2NH3 + 2Hp0 + CaClp C) 2HpO 11" 2Hp +0Op
B) CaCO33$f" CaO+COp D) NaOH + HCl 1" NaCl + HyO
111)  Oxidation-reduction reactions occur because of the competition between particles for
A) protons B) positrons C) electrons D) neutrons
112)  In the reaction Cu +2H»SO4 11" CuSO4 + 2H70 + SO», copper is

A) oxidized and is the reducing agent C) reduced and is the oxidizing agent
B) oxidized and is the oxidizing agent D) reduced and is the reducing agent

113)  Which quantities are conserved in all oxidation-reduction reactions?
A) both charge and mass C) neither charge nor mass
B) charge, only D) mass, only

114)  In the reaction Mg + 2HCl 11" MgCly + Hp, the magnesium

A) loses electrons and is reduced C) loses electrons and is oxidized
B) gains electrons and is oxidized D) gains electrons and is reduced



