
Kedox

1. In t.he followinee Qive Lhe oxidation nurnber for the indicated at.oms.

a. sin' iu, i lo, { t  a, cinf, iu,ct,  4+
6-

b. vtn in knrnd'^ 1+
"1-

L-

,t-

e, N in Nr6, *t
t-

zrtltI*--
, 7 -

q. 3 in H"1rO,
L +  b '
tlr

h, I in Alr?u
2:

i .  Mn in  MnCl ,

6 t

z -

z+G. N ',t2$5i1" €,+ t, s inhs6o' b+

Some of the followinq unbalanced reactions are oxidaf,ion-reducNion reaaf,ione, and some are nof,. ln

each case is f,he reaction redox? lf yea, name xhe elemenL reduced, xhe elemenx oxidized, Lhe

oxidizing agenX, and lhe reducinq agenl.

2 r - + U z ' + - z+ L+2-
NaCl + 9a9Ooa, baCl, + NarSOo t

NOT REDOX

b.
0  7 ' l

+ N e ) N H u

r./ 
"

element reduced

o  t  z -  z t z -
c .  C  +  H r O  ) C O

l ] , N. H-

a7ae67ffi

elemenN oxidized Xhe oxidizinq aqent the reducing agent

t.,l' HrO
elemenx reduced elemenl oxidized Xhe oxidizina aaent lhe reducina aaenL

C

* f , "
c"

t 5 t Z . -  , r -  r  -  3 t S r Z -
d. A6NO, + FeClu )  AqCl + Fe(NOr)u

NOT REDOX

+ l * >  y  Z -  * o z -
H2C0r ) H"0 + CO,

NoT Ke>ol
"7^"T,^td

2+ brz- zr  z-  v
MgSOo + Ca(OH), )
NOT REDOX

2+ z-+
Mq(o1),f. " FR-

+ va3u4
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Z r z -  Z + t * z -  +  z -
q. Hra, + 7be ) 7b5O4 + Hra

o' sz 
- 

Hro- ?bs
elemenX reduced elemenL oxidized f ,he oxidizing aqenf,  the reducing agent

+ -  + l t z -  * l t t z '  + -
h. KCI + Hz9O4 ) KF'9,O4 + HCI

NOT REDOX

f s t z '  +  3 t z -  z r  t -  + 5 +  z -  +  z -
i .  HNO, + HzTOz ) N0 + Hz7O4 + H"O

?'r H Nos rJ=?o=
element reduced elemenX oxidized the oxidizing a7enX the reducing agent

|  5 t  z -  o  ,5 'z -  I t  z -  |  z -
j .  HNO, + l ,  )  Hlq + NO, + HrO

N, ' l o H Not l .
elemenX reduced element oxidized lhe oxidizing agent,  the reducing agent

q  t -  + ' r L -  +  Z -  r 5 r
k, NarS + AgNOu ) Aq"9 + NaNOu

NOT REDOX

+  S t r  z + ^  + z -  z t z -  3 t _
l, H. + NOu- + Fe" ) lrO + NO + Fez*

NOr 
- l -  z f

re
element reduced elemenf,  oxidized the oxidizing aqenX the reducinq agenl

Z r -  o  3 *
m. FeOr, + Br" ) Febru

r j o s - Z +
Dr Ye 6 ru (o Br-

element, reduced element, oxidized Nhe oxidizina aaent the reducina aaent

N t n  F e ' r

2r z- o 8"'
n. grOu' + l, ) SoOr'- + l-

E A, S'" S rOs'-l .
element '  reduced elemenf,  oxidized Lhe oxidizing agenl Xhe reducing aqent
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r -  1 + 2 -
H"O, + MnOo

M ̂ o*
elemenf, reduced

3 t  z -
AorOu + H*

A st* -)

As.O. -)

r  5 H r O

elemenl oxidized

0

) 0 2 +

2+

Mn2*

element reduced elemenX oxidized xhe oxidizinq ao,ent. Lhe reducina aaent

3. balance the fol lowinq equat iono uoing half  reacl ione. ldent i fy lhe oxidat ion half  reacXions and

r e du cf,i o n h alf r e a cf,io n a,
5: iK- t -  i  -  3t  o I

a. Cr"Or' + H* + l- ) Cr5" + 12 + HrO

A, o-
Nhe reducinq agenf ,

+ z -
+ HrO

e  4 r r  3 - r  z +
?. Zn + MnO, + NH4CI ) ZnCl, +

M ro* 2 o
Z-n

2 l -  +  l z  ,  Z e -

{ , 3

6 l -  ,  C n - % ' -

M.O. Zn

,rd 'r"J C-rb' + 3c- -+ C, B*

Qr rO- f '  *  be '  )  2C r7 *

(-r r0 l -  *  bc ' ,1H* + / .  ( -Yt+ "  1 Hro

r l + L l + - >  3 1 ,  +  {  +  Z C r ' +  , 1 i l o O

3 +  z -  3 - +
MnrOu + NHu

z+ 2 '
N O

4

0 ,

07.. v4

AsrO.

5 t z '  + z '  + 5 J z -
+ NOu- + HrO ) HuAoOo +

Aru* + Ze'
2 tlsAsO.t + *e-

- ?  2  H s A s O t  + 4 e - * 4 [ 1 "

{ 3

red v- \ Nt*
N or'

Nos- '

+ 3e- ->

" 3 e -  )

3e'+ No

x 4

N t t

N 6
*  Z H ? O

\H* *

1

3 Asrou+L1Aro , l r . , r  * ' tNQ-+ 1$- -+ 6H3Aso,  r f i -  r  ) f r  '  4 tJo +pEO

Xhe oxidizina aaent

,7 /

I  t , -  +  ( r . O l ' *  l 4 H *  )  3 1 ,  +  Z L , ' t *  + 1 U . - C

+ Hu . { Nos- -> L+\rA=o* + * NO
3 As.O3 * 'l A"O +
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I

+  6 ' z '  o
HuAeOo + Zn

Zn + Zntr

/ +

t

f

3 - +
AoHu

z e

e t
+ Znz*

4 Ln . 8H* * ll.AsQ * t' -,

":d "J

5 H t  r  H .  A s o +

42n'* '?"f * AtI l .

ge' -> A s=-
+ 8 e -  )  A = H =

r g e -  >

.' +H-o

/ � t " *  r

H B A s O ' {
* *H-o

bt z-
d. MnOoz +

l .  I  I
f ) 4  t - t  t \ i l  6 +

-  l - ln

Mn0.1'-

O x Y r l

S0z

7l z-
H* ) MnOo- +

+ M^'* " r-

4 L

l , lnb*
l '1n2a

,u M r,t

Yln0n-

8H' ,  M nD*- '

r b -  >
t '  , 7 r -  +  M n O .

t  /e-  2  Mn) ,  "  ZLI>O

4+ z-
MnO,

((u
*H' n M nZf-

5

T \ n o q ' -  + { H +  , l L p o ( - r 7 / - > Z M n O , l " 7 /  * M n o -  t  Z L + , O

+ |zf nOz + 2- *rO

1+ a-  lPz-  2+ t+z-  +
M n O o ' +  e O ,  t  M n z ' +  e O o *  +  H *

S# +  Sbr  ,7c -

SO, ++ So+t- r Ze'

,  Z I I .O + SO. t ' -  +Ze-  ,  +H*

x I

l e+ > e

+  5c -

5 c -

n Z

Mn"* ' 4lloO

. l z n  r  A i l *  , H " A s O *  - > 4 7 n ' +  * A = \ l =  * + [ + z C

5S, - .  bArO + W + Z lAnO+-,  M -> 5SO+'- ,  W,hr l r  r  2 Mn"o *  M

O + ZtAnO*' >5 5 0 .  t  2 l l

Kedox-  Anewere-Yaga4
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.4J

tc l -  +

7r z-
t. MnOo

s4*
t+2so3

Z + Z '  9 t z -  Z + - ^
l q 1 + C f + N O u - t H g C l o .

S z -  +  S o *  Z e -

H S S  4  S  t 2 e -

H S S  - 7  S  + Z c ' t  H 5 C l *

t 3

2 r  , b ' r -  r  z -
)  Mnz'  + l5O4- + l rO

"cd 'L l

4 H +  +

lo ,c- + l-

l r ' 7 e -  +  Z l

* 5 ;
' t 5 L -

, 5 c - 4

* z

3e- >

r 3 t  >

, 3f -> No * z+)Lo

t 'L

Z NO + Hfr.O

u Mntd

Plnu - + FJoo

, vz-
+ H29Oz +

+  S t *  , 2e '

+
I  t +n

or "4

l{rst l, , ltrro

. Hscrt * Zo-
)  1 { ;On-  rZ t -  +5F1"

x 5

5 H,SO, r S\{ r .iry

o  + * t z -  +  z -  '  + l + z '
q. lz + H25Oz + HrO ) l- + H9O4'

oa '4 S** + S'* . Z.-
l l "So> + HSOI 'ze '

tlzSo3 -r HrO; \\SO.k- tZe- ' 3{l+

3
4 * flH.O

+
+ H -

H,SO"  +  i l rO  '  l z  +  7e

o  2 t  2 -
+ 9 + N O

"rd! N5* {

N Os-

N o"-
z -

l zc l  -  +  JFI5S I  8H*,2N01-  ,b{*  3S "  V ,s  H3Cl{ ' - *

) 33 t 3bC lf- '  LPo r Ltlr1

M"t*
M.D*

8Ar  rMn01-

-) 5 HSl+- * 16"- * rt*, Z Pln, ZMnO+- ,14-

5 H . S O ' *  H ' * 2 A r t O * - )  5 l + S O . r -  r Z Y I r t "  * $ l l z C

"n!'4

Hr&,  *  b \ ro  + \ r  t 3 t t *  ,  Z l -

l LC l -  . r  3qS  *  8H"  zN%
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+ r L -  ? - +  3 l r :  5 +  z -
i .  NO2 + OH- )  NOr- + NOu

S-e N u* -, Nt*'"-
N O r  +  ! , . l O a -  + e -

fVO, + ZoW- -> tJO:-  + e +Ar0

N4*  *e l  +  N t *
N 0 ,  r e  >

7rd " , l

OX Vz

3 s

2N0z r zotl- * fi, ,/ -> Nos- .,/ * i lrO + NO, 
-

0  +  5 l z -  + r Z -  Z i L -  +  L -
j .  3 + H* + NOu ) 9O, + NO + lrO

S" -t 3+' * *z-

S

S + z l4zo >

' 3 
'{t'x)l- '/ 

t' +

rI)6*1l i l '  *) t->3Soz * )# v )kf + {NO .&A.C

7alance the fol lowing equat iono af ler putt inqthem in ionic form.
0  + S t L '  t i  S r z -  z t r -  r  z '

a.  Cu(e) + HNO",(aq) )  Cu(NOo) "(uq) * l to(g) + HrO(l)

C,^  +  A {  .NOr -  t  Cu t t  '  NOr -  +  NO +  HrO

0* + t*"o nze- "ed ,) N... 3c- ) N'+

N0*-  +  je -  ->  N0

4 H '  *  N 0 s -  + 3 c -  >

^3  , (  Z

or)3

+Hr +

N u *  r 3 e -  >

N O s -  , 3 c -  Q  N O

rVO"- + ie. 4 AIO + 7IJLO

+ /YI'O

4,

sx 
ttzl

3soz + *NO + L*LO

f f i zNo . -  -  3c t ^z+  +zx )o -q l | z ,o
Redu Anewers Yaqe6

3 C u
- + FLrt



o*A

z + 5 * z -  ' r ' r z '  S t 5 + z -  Z l z -  t z -
b, Fe(NO)r(a{ + HNOu("q) ) Fe(NO)uQfl + NO(6) + HrO(l)

F e z ' + N O a -  + t { J  * N o : -  +  F " 3 *  * N O r -  + N O

F""* + Ftt* * e- ctd Yrl Ns* ,,_)

Nb" -

'l*t * N o;
x j

+ i lrO

3e- >

t 3e-

t 3e- -)

o*  t r J

d .

4& ' /L l
-

{ L

3 Fe" * *t tn n Not *7f -> 3(etr ,  f f  r  IJO + zi lL.O

0 +stz- z+ StZ- *rZ- t  z-
c. Zn(o) + HNOu@q) ) Zn(NOu)r@q) * NO"(q) + HrO(l)

z n  +  H t  t t J O s -

Zn )  Thzr  '7c-

)  Znt t  "  NOr-  +

red 'y '

z r t '

No' + llrO

N ' *  * f  >

N0.-.  +c + N0,

* Fl0o-t  4-  + NOz I  A'0

) ( L

ofA

Stl* , H SO*

Z S b r g H *  * s l l S 0 * - , F +  Z s b " r  * ) d -  +  3 S o z  +  u i r O

2 Sb '  q [ | '  t  3HSO,+ 
-  

+  Z \U 'a  t  3SOe - t  UHIO

Nr*
-> No

NO * zHzI>

* . l${ ,  NOr- + 3Fe"'  + t$O * Z*zp

Zn + +l++ * Z Nq 
- r * -> Zn"n + ?Z+ lQo, + /- ilrO

o
1b(o) +

S b +

5la

+ l t z -  3 +  b + ?  l + Z -  + z -
Hr7Oo@q) ) 3b2(9o)u@q) + )Or(fi + HrO(l)

H+ + gSO.*-  >

S , '  F

Hsol -

g)z t AuO

Ze- >

+7e '  >
- r 2e- -> SOz n ZATO

x 3

Z n " ' / ; ' b t t 2 * t O

Redu- Answere ?aqe7



t  L -  + t f  Z - o  + 2 -
e. Hr1(q) + HrsOu@q) > eG) + HrO(l)

S ' - +  E ' r  7 L '

l l r s  +  S  p  2 e -  r 4 H *

Z *rS r  +r f [*  |  H,SO, + .*c-

S O

+ S  + s llro

4 . -  +  f  H + t S r 3l/.O

"r&J
+/tt +

S 4 r  *  * e -  +

H"50,  n  t te-

f. Hct(aq) + HNOr(ad ) HCIO(aq) + NO(s)

H+ ? c t -  r  H+ .  i j t i ,  >

cr-
c flH"o ,

r c d Y .  l  N 5 *  + 3 c -  - >  N J = *

t z

%A Ag - lA3*  +e

\ >
,43 * Ct- -> ,Af,Cl + e.

t $

'2

"5  A5

t

9 -H i6  r  3e  t -  *  , 8 'H+  .Z l Jq -  r

Aq(e) + HCtOu@q) + Hct(aq) ) Aqct(o) + H,O(l)

A; * rrrl,b", ' {{ ' cr- >

,nd3)

5f)' ̂  A5 r

+ z -
+ A.o

C l t t  +

HCto ,
H c r { : =

r  5 C l ^ r  5 { ' �  + v Hclo, r b/ -> s
*  5H"  '  HC{Or  ->

C l  +

z HrS r HzSo. -> g s + 3 H.o

C t '  +  z e -

t lc lo ,  Zz-

be- + 3 Hcl() + be- . 7{" z NO "-tHr!

3 e t -  r 5 H r  u z N o s  >

be- -> Ct 
-

t b e -  >
'  be- -> AgCl , c t SIJZO

Kedox Answere-Paqeb
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h. Kt(aq) _+ O"(q) ). Ktu@q) + HrO(l)

K n  +  l -  t u o .  >

0. "^ l -
3 l - t H +  !

Oo * 7e-

O, '  4e-
+ o"--
+  z * z D

4 Hg'
2 r.l5

CO(s) + t"Ou(4) ) CO"(q) * t,fu)

4
HrO

, 5 e  >
r IOe' -> lz

r  t ) e ' - ) l z

5)4  t  sCO' !u f  * t zos r t \ -  >

* 1 ,  t

,rr) ",

b t -  * . t H t  + ( ) z  r r t { i -  >

i .  HNOB(uq) * rr1Oo@q) + Hq(t) ) Hs")Oo(o) + NO(A) + HrO(l)
s t z '  +  ' '  - + k z -  

c  ! ' i t ? -
H' '  NOs- n H+ + HSoy* *  t - l |  >

,&

W d ,  z { g + l S , w r , a

3l+S0r- rbl{5 t r Z IJO "- ,Ja{ -> 1H5rSO+ r Ja{ rh#t ' 2 NO r '[ H'0

3 tlg+- ? b i  5 H "  Z N O v - , E o 1  * 2 N O
2 l t  5 t  y

c"r -> g*
. co ) c0,

x 3

gt{.

, z e

t  7 e -  ,  Z H I

"rcl l- I

/0 tJ '  ,

I *
lroo
l r o s

z r 7 - + z -
? A), i lJr-u

N t *  ' 3 e -  >

N0, 
-  r  3e-  -> NO

t < Z

. 5Hz0

A6t +c

HSrSOr t Ze'

x 5
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