¥

directly above the symbols in each formula, as in the samples.

Samples ' 3~ A SN A
Hzo NI—L' Nazsoc
(water) (ammonium ion) (sodium sulfate)
A. 7. K 8. RbCl 9. Na,0 10. H,0,
12. CaS 13. chrzov 14, H3P04 15. (NH4)JP04
17. FeCl, 18. FeCl, 19. FeO 20. N,
: B. 22. NO 23. N,;O, 24. NO, 25. N,O,
’J :
B
&
: 27. Ag 29. CaCO, 30. CO,
32. Na;S,0, 33. & 34. Na,SO, -35. MnSO,
C. 37. O 38. CO,* 39. NO,- 40. CrO*
42, 10y 43, 10, 44. -S3ER 45. HSO,"
47. HCO;5- 48. Hgd* 49. CIO 50. ClOy”
270

11.

16.

21.

31.

36.

4]1.

51.

Assign the correct oxidation number to each atom in each of the following. Write the numbers

MgBr,

(NH.),S

N.O

. N;O;

co

KMnO,

Cr,O0,*

PO

S:0,*




T —

10.

e o

'D{-\—@«‘VV\IVLL W‘L b OXtd y2p ol %M‘JC&J
Ton L Table T %c) Aelermine fﬁ%te R xin .

15 S talous 0r Ao N 1101142@()5

-—

I+ & — B 4 Ia
Z_n'+'Cu.C\z.-_'*_ Cu + #&nl\.

Cue + AC&”\(% — CulNos). + Ac&,

"AS + Av (r(Os)z — Ag,\(os. + Ao

al o+ Nic, —  {L o+ alch

Cl + Ne—F — Foot Noc)

_Fz. y NoBr — Be, + Nao¥F
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- Regents Chemistry: Half-Reactions
Name: . : Date: -

e A

-

Half-reactions must conserve atoms and charge. That- means the total number of atorns of
. each element must be the same ori both sides of the half-reaction and the total charge
.must be the same on both sides.

For example, we cannot write 02 —» O,. Neither atoms nor charge is conserved.
First balance the atoms: 202 -5 O,.. . - -
Second balance the charge, There is a tota] of 2(-2) or —4 on the left so there must be

. [ L v g -
neganve40nthenght. 20 - 02 -+ 42. ﬂargl' é%ﬁ%@@a—‘?&éﬁ B, @gﬁ” A

lement 5 Zizo {9)

. o e
1) Add electrons to complete the following halfireactions, Identify each half-reaction as

,. ...:0) Whatis omdlzed’? - _
*. - ¢) ‘Whatisreduced? - X
- - @) Write's half reaotion o represent oxidation

¢) Pb*? & pp™ +

oxidation or reduction,

) Cl, + o acrt

b) So** + - Sa*?.

d) As™ 4+ - As*

&) Pa — 4P% 4

For the equation:
Mg + 8 — MgS

2) Assign oxidation numbers for every element in the reactants and products,
b) What is oxidized?
c) What is reduced?
d) Writea hélf-reacﬁon to represent oxidation: -

€) Write 2 halfreaction to represent reduction:

Zn(s) + 2H+1(aq) > zﬁ*‘?@;b + 'Hz(.g)'

a) Assign oxidation mumbers for every element in the reactants and produits.

©

pure



5)

€)

7)

Cl(z) + ZBr'(aq) — 2CI'(aq) + Br(l)

a) Assign oxidation numbers for svery element in the reactants and products
"o) What is om&zec.i'-? )
¢) What is reduced?

d) Write a half-reaction to represent oxidation:

'¢) Write a half-reaction to represent reduction:-

Ca(s) + 2 H Yaq) — Ca"'z(aq) + Hy(g)

a) Assign oxiaation numbers for every element in the reactants and products.
b) What is oxidized?

¢) Whatisreduced? .
d) Write a half-reaction to represent oxidation:

¢) -Write a half-reaction to represent reduction:

2AlS) + 3Cu'aq) — 2A17 + 3Cu(y)

2) Assign oxidation numbers for every elem_eﬁt in the reactants é.nd products,
b) What is oxidized?
¢) What is reduced?
d) Write a half-reaction to represent oxidation:

~ 6) Write a half-reaction o represent reduction: .




]

. Regents Chemistry: Balancing Redox Reactions

- Name: - " Date:

In all correctly balanced redox equations, the number of electrons lost by one speciesis

equal to the number of electrons gained by another species. . Redox equations are
balanced b){ writing out the oxidation half-reaction and the reduction half-reaction and
then balancing the number of electrons lost and gained, After balancing the redox
portion of the equation, the remainder can be balanced by inspection.

Balance the following redox equations. SHOW ALL WORK!!!

sn® + - AgT o __sn? .+ A

—_— e e
—

o+ PP s o+ Py

T Ty

Zn® + H o Zn*? + 'H,

A + _ cu? 5> AP 4+ __Cuo

7’ + ot o Zn*? + ¢




Regents Chemistry: Analyzing Skeleton Equations '

Name: ' Date:

. 1. For the skeleton equation:
! Cr + Cl; » CrCl;

a)  Assign oxidation numbers to all the elements.

b) What is oxidized?

c) What is reduced?

d)  What s the reducing agent?

e) What is the exidizing agent?

f) Write a half-reaction to represent oxidation:
a) Write a half-reaction to represent reduction:

h) Balance the electrons in the half-reactions and then balance the équation:

2. For the skeleton equation: _ .
’ HS + FeClz; —» FeCh, + S + HCI

a)  Assign oxidation numbers to all the elements,

b)  What is oxidized?

c)  What is reduced?

d) What is the reducing agent?

. e) What is the oxidizing agent?

f) Write a half-reaction to represent oxidation:

g) Write a hal_f—reaction to represent reduction:”

N h) Balance the electrons in the half-reactions and then balance the equation;

3



10.

11.

In the reaction Mg + C1, = MgCl,, the correct half-reaction for the

oxidation that occurs is
(1) Mg+2e - Mg*
(3) Mg > Mg~ + 2¢”

Based on Reference Table ¥, which of the following ions is most
easily oxidized? (DF~ (2) C1- (3)Br~ (4) I-

Based on Reference Table N, which half-cell has a greater
reduction potential than the standard hydrogen half-cell?

(1) Na* + e = Na(s) (2) Ni* + 2 = Ni(zi)
(3) P+ 2¢” — Pb(s) (4) Sn* + 2¢° — Sn

According to Reference Table§, which will reduce Mg?* to Mg(s)?

(2) Cl+2e =201
(4) Cl,— 2CI" +2e”

()Fe(s) (2)Ba(s) (3)Pb(s) (4) Ag(s)

Which ion will oxidize Fe? .

() Zn*  (Ca*  ()Mg" (@) Cu

Which ion can be both an oxidizing agent and a reducing agent?
(ySn* (2) Cu*  (3) AI*  (4) Fe*

Which reaction will take place spontaneously?

(1) Cu+2H*>Cu™ + H, (2) 2Au+6H' > 2 Au™ + 3H,
(3) Pb+2H* > Pb™ + H, (4) 2Ag+2H" > 2Ag" +H,
Which overall reaction in a chemical cell has the highest net

potential (E%)? T4 , N
(1) Zn(s) + 2H' - Zn™ + Hy(g) (2) Nifs) + 2H" > Ni™* + H(g)
(3) Mg(s) + 2H* — Mg* + Hy(g) (4) Sn(s) + 2H* — Sn™ + Hy(g)

Given the reaction: TaYle N
2Al(s) + 3Pb** (aq) = 2A1* (aq) + 3Pb(s)

The potential for (E®% for the overall reaction is (1) 1.53 V
(2) .79V (3) 293V (43N1V

Base your answers to questions 11 and 12 on the following
reaction: )
Mg(s) + 2Agh(aq) — Mg*(aq) + 2Ag(s)

Which species undergoes a loss of electrons?
(hMg(s) (2 Aghlag)  (3)Mg™aq)  (4) Agls)

What is the cell voltage (E°) for the overall reaction? Tas N
() +157V (2)+237V  (H+3.17V (Hr+397V

Given the redox reaction: Ni + Sn** — Ni**+ Sn**
Which species has been oxidized? (1) Ni (2) Sn* (3) Ni**

(4) Sn*
In which substance is the oxidation number of nitrogen zero?
()N, (2)NH; (3)NO, (4)N,0

What is the oxidation number of Pt in K,PtCL? (1) -2 (2) +2
3)4 (4)+4

In the reaction 2H,S + 30, — 280, + 2H,0, the oxidizing agent
is (1) oxygen (2) water (3)sulfur dioxide (4)hydrogen sulfide
In the reaction 2Na + 2H,0 — 2Na’ + 20H" + H,, the substance
oxidized is (1)H, (2) H* (3)Na' (4) Na*

Given the reaction: 3Cu + 8HNO, = 3Cu(NO,), + 2NO + 4H,0
The reducing agentis (1) Cu® (2) N** (3) Cu*? (4) N®

Given the reaction: Sn** (aq) + 2Fe**(aq) — Sn*(aq) + 2Fe**(aq)
The oxidizing agent in this reaction is (1) Sn** (2) Fe** (3) Sn*
(4) Fe

In 1-19, refer to Reference Table N on page 110.

1. Given the reaction; Talhe N
2Cr(s) + 3Cu®¥(ag) — 2Cr*¥aq) +~ 3Cu(s)

The potential difference (E°) of the cell is
(2)1.08v (3)1.25v (4)250v
2. Given the reaction: Ta\leN

2Na(s) + Cly(g) — 2Na%* + 2CI-

What is the potential (E°) for the overall reaction? (1)
—133v (2) +135v (3) —4.07v (4) +4.07v
3. Given the reaction: Ta\yy N

(1)0.40 v

2Au* (aq) + 3Ni®— 2Au° + 3Ni%*(aq)

The cell potential (E°®) for the overall reaction is (1)
3.75v (2)225v (3)1.76v (4)1.25v
4. What is the potential (E°) for the reaction a4\, N

Mg(s) + Bra(€) — Mg?aq) + 2Br~(aq)

(1)1.06 v (2)1.31v (3)237v (4)346v

5.) Which species can act either as an oxidizing agent
or a reducing agent? (1) Na® (2) Fe®* (3) Sn® (4)
Zn2+

6. ) Given the reaction:

Zn(s)+ 2H™ (aq) + 2Cl~(aq) —
Zn**(aq) + 2Cl-(ag) + Ha(g)

Which species is oxidized?

(1) Zn(s) (2) H™ (aq) (3) Cl™ (aq) (4) Ha(g)
7.) Which pair will react spontaneously at 298 K? (1)
Cls + F~ (2)1o+ Br~ (3)F, + 1 (4) Bry + Cl-
8.") Which pair will react spontaneously at 298 K? (1)
Cu + H:O (2)Ag + HoO (3)Ca + H,O (4) Au +
H;0
9. What is the standard reduction potential for the
Cu®*(ag)/Cu half-cell? (1) +0.52v (2) +0.34v (3)
-052v (4) —0.34 v
10./ Which species can oxidize Sn®# to Sn*? (1)
Ag¥ (2) Fe° (3) AP¥ (4) H,0
11; Which of the following Group 17 elements is the
strongest oxidizing agent? (1) I, (2) Br, (3)
Cl; (4)F,
12,/ Which of the following alkaline earth elements is
the strongest reducing agent? (1) Mg (2) Sr (3)
Ca (4) Ba
13.) Which species can be reduced by Zn?® (1)
Nat (2) H* (3) Ca¥F (4) Mg
14. What is the E° for the chemical cell whose net
reaction is

Sn(s) + 2Ag*{aq) — Sn2%(aq) + 2Ag(s)

(1) 0.66 volt (2)0.79 volt (3)0.94 volt
15. ) Given the reaction:

(41 1.09 volt
> ~ Ni*tagi- 2% + Nj

If this reaction is spontaneous. the missing reactant
could be (11 Zn® 12: Pb® 31 Cu® (4 Sp®

10.) In the decomposition reaction 2LiH — 21j -+
H: (1) Li%is oxidized. 2) Li® is oxidized. (3) H,°
is_reduced. (4) H* is oxidized.

11} In the double replacement reaction

AgNO; + NaCl — AgClis: ~ NaNOQ;

110 AgNO;3 is reduced.
NaCl is reduced.
oxidized.

(20 AgNQ; is oxidized. 3¢
4 AgNO; i neither reduced nor



