Redox Reactions Al.l.E"
Redox reactions

SOLUTIONS

Exercise-1 (Conceptual Questions) 12. Ans. (2)
1. Ans.(2) C302
In metal carbonyl, O.S. of metal is always zero. 3x+2(-2)=0
2. Ans. (3) 3x=4
NH.OH =3
x+2+(-2)+1=0 3
x=-1 13. Ans. (1)
3. Ans.(2) Na2520s
Fluorine always exhibits -1 0.S. in all *2+2x-6=0
compounds 2x=4
4.  Ans.(3) X=+2
0.S. of Fluorine is always -1 14. Ans. (1)
5. Ans.(3) In CaOClz; 0.S. of Clis -1 & +1.
15. Ans. (2)
CHs=x+4=0=>x=-4 -1
CHiCl=x+3-1=0=x=-2 In N;H, 0.5. of N & —=
CHl,=>x+2-2=0=x=0 3x+1=0
CHClz=x+1-3=0=>x=2 3x=-1
Ch=x-4=0=>x=+4 X:—_l
6. Ans.(1) 3
In Hy02; +2 + 2x=0 16. Ans. (1)
x=-1, Y Ba;Cusz07
0.S.0of 0is -1 +3+2(+2) +3x-14=0
7. Ans. (3) 3x=7
0.S. of sulphur in H2SOs is +6 X = 7
(Max. O.S. of sulphur is +6) 3
8. Ans.(3) 17. Ans. (1)
Os & Ru shows highest O.S. H,10,
9. Ans. (4) +4+x-12=-1
In always, O.S. of metal is always zero. X=+7
10. Ans. (1) 18. Ans. (4)
2 a2 Cr0;Cl, O.S. of Cris +6
H=N=C x+2(=2)+2(-1) =0
0.S.of Cis +2 X=+6
11. Ans.(2) 19. Ans. (3)
Fepos0 = 0.94x - 2 = 0 In [Fe(CO)s], iron has ‘zero’ Oxidation state.
0.94x = 2 20. Ans.(4)
2 200 BaO;=2+2x=0
= 001" o1 x=-1
21. Ans. (1)
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22.

23.

24,

25.

26.

27.

28.

29,

KNO3;=1+x-6=0=x=+5(e)
HNO;=1+x+2(-2)=0
=x=3(d)
NH4Cl=x+4-1=0
x =-3(b)
NaN3;=1+3x=0

x= - @

Ans. (1)
Ks[Fe(CN)g] =+3 +x-6=0
X=+3
E6203=2X—6=0
Xx=+3
Ans. (1)
Br,—— BrOs”
x=0 x-6=-1
X =45
0to +5
Ans. (4)
0 0
Il ]
HO_EI;\_‘&_O_?IF??
0.S. of sulphur in H2S,03g is +6
Ans. (3)
Cr0xCl, =x + 2(-2) + 2(-1)
=0
X=+6
Ans. (4)
[Co(NHs)4 (H20)CI]SO4
x+0-1-2=0
X =43
Ans. (1)
Oxidation no. of C in graphite (free state) is
Zero
Ans. (1)
N3H=3x+1=0
X= ——
3
Ans. (1)
H3PO3=3+x+3(-2)=0
X=+3
H3P0s=3+x+4(-2)=0
X =45

30.

31.

32.

33.

34.

35.

36.

37.

HPO3=1+x+3(-2)=0
X=+5
H4P207=4+2x+7(-2)=0
2x =10
X=+5
Ans. (4)
H3AsOs=+3 +x+4(-2)=0
X =45
Ans. (3)
Mg(HX03)=2+1+x-6=0
x=3
Ans. (4)
PHy ' =x+4=+1=x=-3
PO;°=x-4=-3=>x=+1
PO, =>x+4(-2)=-3=>x=5
PO;3=x+(-6)=-3

x=+3

Ans. (4)

HS=2(+1)+x=0
X=-2

H,S03=2(+1) +x+3(-2)=0
x=4

H2S04=2(+1) +x+4(-2)=0
X=+6

H;S;05=2(+1) + 2x+ 3(-2) =0
X=2

H,S < HzSzOg < HzSO3 < H,S04

Ans. (4)

KI=+1+x=0=>x=-1
Kl3=1+3x=0:x=—§

IFs=x+5(-1)=0

X =+5
KIOs=1+x+4(-2)=0

X=+7
Ans. (1)
CeHsCHO =7x+6(1) + (-2) =0

7x=-4

Sum of oxidation state is -4
Ans. (2)
Reducing Agent :- Which oxidised itself &
during oxidation, e- are released/donate.
Ans. (1)
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H20, oxidises sulphur from -2 to 0 hence it
shows oxidising behaviour of H20,.

0 -3
N, —)NHX

n¢ = no. of atoms | change in 0.S. |

38. Ans.(1
S Ans() . | n,, =1x]-3-0/=3
[t an element is in its lowest oxidation state it -
can Act as only reducing agent because it will E, = M, = 17
undergo oxidation itself & reduces others. n. 3
39. Ans. (2) 49. Ans. (1)
C is oxidised to CO. Hence H-O0 is the oxidising 282057 + Iz—> $406™* + 2I°
agent. $20372=2x+3(-2)=-2
40. Ans.(2) x=2
H>0, :- Oxygen is in -1 oxidation state. So it S4067 = 4x + 6(-2) = -2
can work both as an oxidising as well as X=2.5
reducing agent. n¢ of S;037 = no. of atoms | change in 0.S.
41. Ans.(2) =2x[2-25]=1
In H;S, sulphur is in its lowest 0.S. (-2). Hence Ew 0f ;0572 = M, = % =M,
HNO; can act only as an oxidant with H>S. 0
42. Ans.(2) 50. Ans. (3)
2 +5
In the reaction Clz + H20;—— 2HCI + O2 VO+Fe,0,——FeO +V, O,
Oxidation state of Cl changes from 0 to -1. nrof Vo0s=2x|2-5|=6
Hence H;0; act as reducing agent. E M, M
43. Ans. (1) " n, 6
0 0 +1 -1
H:+Na——>2NaH 51. Ans. (3)
+5 -1
Oxidation of Na takes place which means H; BrO, ——Br"
actas 0.A. n__ =no.ofatoms | change in O.N.|
44. Ans. (2) 3 (1
Oxidant mean oxidation of other & reduction : 6 * 5=
of self. During reduction of itself it gains e". - M
45. Ans.(1) 6
0 +4
C+4HNO,——CO, +2H,0 +4NO, 52. Ans. (3)
A™ T——A™
Oxidation of C from 0 to +4 is carried with e '
HNO3z Hence HNO3 will act as oxidising agent. x = change in O.N.
46. Ans.(3) = —Ne=(-n)
=Ni—-N2
A3(BC41)2 =3(+2)+2[5+4(-2)]=6+(-6)=0 53. Ans. (1)
47. Ans.
7 e (1) ) [Fe(CN)¢]3 + H20; + 20H" ——> 2[Fe(CN)e]* +
N.——NH, 2H20 + 0
n¢ = no. of atoms x | change in 0.S. | Here O.S. of Fe changes from +3 to +2
=2 x[0-(-3)[= 6 Hence H;0; is reducing agent.
LM, 28 Euw of H20; is 17 {-.-EW=%=%=17}
Yo, 6
54. Ans. (1)
48. Ans.(4)
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55.

56.

57.

58.

59.

60.

+2 43

+4
FeC,0,—>Fe” +CO,

+3
C,0;;——CO,
n¢ = no. of atoms x | change in O.N.
=1|2-3|+2|3-4|=3

Fe+2—— Fe+3

M
Ew = W :M
n, 3
Ans. (3)

(no.of g eq)CZOZZ = (no.of geq)Mnoz

(nf X mole) 5 =(nf xmole)

C,07 MnOj

2xmole=5x1
Mole of oxalate ion = %

Ans. (2)
5 1 +1
HNO, —>-N,0
n=1x|5-1|=4
4 mole of e- are transferred when 1 mole
HNO3 changes to N0
Ans. (2)

+2 +4
MnSO,——MnO, (- nf=2)

n, 2
Ans. (2)

0 8/3
3Fe+4H,0——Fe, O, +4H,
nrof Fe = 1x 0—§ _8

31 3
E =AW 50 5 3 9
;s
3
Ans. (2)

+6
H" +Cr,07 +I' —>Cr” +1,+H,0

Here I” is reductant

nrof T =1]-1-0| =1

B = 127y
1 1
Ans. (4)

61.

62.

63.

64.

65.

66.

67.

68.

In Acidic medium
MnO, ——>Mn"

FeC;04—— Fe*3 + 2C0O>
(nf X mole)MnO; = (nf X mole)

(nf=5)
(nf=3)

FeC,0,
5xn=3x1
3
n=2
5
Ans. (1)
Option (2), (3), (4) are ion exchange reaction,
In option (1), O.N. changes
HOZ+ Bor2 —>2i]IBlr
H: is oxidised & Br is reduced.
Ans. (3)
In option (3)
0.N. does not change. Hence it is not a redox
reaction

+2 -1 +1

BaO, +H, SO, ——BaSO, +H, O,

Ans. (3)

C012+ OH" —>C11’+ CYO;

0.N. of Cl; is decreased as well as increased.
Hence Cl; is oxidised as well as reduced.

Ans. (1)

+2 -1 +# -1 0

2Cul, —CulI+1, is aredox

Reaction because both oxidation & reduction
occurs in the same reaction.
Ans. (1)

_ +2 0

1\;I4n02 +4HCII—>MnC12 +CL+2H,0
This is a redox reaction because MnO; is
reduced & HCl is oxidised.
Ans. (2)

45 2 -1 0
KClO,——KCI+ O,
This is an example of Intramolecular redox
reaction because in this, different elements
same compound are being oxidised &
reduced.

Ans. (4)
All reaction are examples of
disproportionation reaction, because,

disproportionation reaction same elements in
same compound undergoes oxidation &
reduction both.

Ans. (3)
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-1/2

+2
X,H,— X

NOE

n =2

0 +2
Zn+H,S0, ——7ZnS0O, +H,

Here O.N. of Zn is increased. So Zn undergoes

oxidation.
3 mole of e- will be liberated in the following | 78. Ans. (1)
conversion. CrO;> ——CrO; + OH"
69. Ans.(1) “6 3
2 w4 2 2 2 4 2 3e” +Cr ng ——Cr O;
CaCO,——Ca0O+CQO, ' v !
This is not a redox reaction, because there is Balance oxygen atom by adding H:0 to the
no change in O.N. deficient side
70. Ans. (3) CrO;* + 3¢ ——CrO; +2H,0
+7 +4 +6 +2
H" +MnO, +SO; ——S0,’+Mn"+H,0 Now add H* to balance Hydrogen atom.
Here MnO; is reduced to Mn*2 & SO; is 4H' +Cr0;’ +3e ——CrO; +2H,0
. 5
oxidised to SO;". Add 4 OH™ to both sides.
71. Ans.(3) 4H,0+CrO; +3e” — CrO; + 2H,0 + 40H"
0 -1 -1/3
L+KI—>KI, net reaction
Here Iz is reduced to KI3 & Kl is oxidised to Kls. 2H,0+CrO;* +3e- ——CrO; + 40H"
-1 0
2HI+H,SO,—1.+S0, +2H,0 O .
224 2OV 2 Cr,07 ——2Cr”
Here HI is oxidised to I» by H,SO4. Hence ' 21636 '
H>S0. act as oxidising agent. Balance oxygen atom
73. Ans. 53) ; 5 6e” +Cr,0> ——2Cr” +7H,0
4H, PO, —PH, +3H, PO, Balance Hydrogen atom
Here O.N. of phosphorous is decreased as well 6e” +14H" +Cr,0> ——2Cr” +7H,0
?s increased in th(.a same ColmpOL.md. Hen?e it 80. Ans. (1)
is an example of disproportionation reaction. .
74. Ans. (4) MnO, ——Mn"
0 0 +1 -1 : ng=17-21=5 :
H>+Br,——2HBr
Gain of 5e-
Here H; is oxidised to HBr & Br; is reduced. R
. I . MnO; +5¢" —— Mn"
Hence it involves oxidation & reduction.
75. Ans. (1) n=>5
0 +6 +7 -1 81. Ans. (3]
CL+2K,MnO, —2KMnO, +2KCl . »
Here Cl; is reduced & K2MnO is oxidised. So it Mn 0, +2H,0——Mn Ozl +40H
is an example of redox reaction. e
76. Ans. (1) Gain of 3e-; 3e- must be added to LHS to
6 o balance charge
CrO, ——Cr, O]
3e” + MnO, +2H,0——>MnO, +40H"
Here O.N. of Cr does not change.
77. Ans. (2) 82. Ans. (1)
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83.

84.

85.

86.

87.

2KMnO, + 5H,S + 6H*—2Mn**+2K*+55+8H,0

Here reductant is H,S

-2 0

H,S——>S
n=1|-2-0|=2
Ans. (1)
+7
MnO; +8H" + ne"——>Mn"” +4H,0

np=17-21=5

n=>5
Ans. (3)

ng =I5-(-3)I=8
T 1

+5 -3
47n+NO; —47Zn” + NH’

np =10—21=2x4

47Zn +NO, ——4Zn™ + NH;

Balance oxygen atom by adding H,O0 to
deficient side.

47n +NO, ——>4Zn"” + NH] +3H,0

Add H* & then OH™ to neutralise it
47n+NO3 + 10H"+ 10 OH"—— 4Zn**+ 4NH,"
+ 3H20 + 100H"

net balance

47n + NO3™ + 7H20 — 4Zn**+ NH," + 10(0OH")
Ans. (4)

ng =I5-(-3)I=8
T 1

+5 -3
4Zn+NO, ——4Zn"” +NH

ng=10-21=2x4
6H" + 4Zn + NOs”—> 4Zn*? + NH4* + 3H,0
Coefficient of NH, =1

4
4

Ans. (4)
+7 . .
MnO,” + C.047% > Mln” +2C0;
ne=|7-2| | |
52 np=2|3-4|=2x5

2MnO; +5C,0;> —>2Mn" +10CO,

Balance oxygen atom by adding H,O0 to
deficient side.

2MnO; +5C,0;> ——>2Mn" +10CO, +8H,0
Now balance Hydrogen atom by adding H* to
deficient side.

2Mn04 +5C2042—>2Mn**+10C0,+8H,0+16H*
Ans. (3)

88.

+4 +6
H,0+S0;?——>SO; +2H" +x

n =14-61=2

Sox =2e”

Ans. (2)

+5 +2

NO, +4H"——NO+2H,0
np=15-21=3

3e” on LHS

Exercise-II (Previous Year Questions)

Ans. (2)

Reduction

MnO, ——>Mn" (in Acidic medium)
-1 0

H,0,—O0, (Oxidation)

Ans. (3)

Least amount of KMnO, will be required for
which nris least.

aneC204 =3 aneSO4 =1
ane(No2 ) =5 aneso3 =3
So, Ans will be FeSO,.

Ans. (2)

In option (2), there is no change on O.N. so this
does not show oxidising behaviour.
Ans. (2)

ni=2|3-4|=2x5
+7 [ |

Mln04.' + (20475 Mln+2 +2C0,

nr=5x2

2MnO; +5C,0;” ——>2Mn" +10CO,

Add H:0 to balance oxygen atoms

2MnO; +5C,0;” ——>2Mn" +10CO, +8H,0

Add H" to balance Hydrogen atoms.

16H" +2MnO; +5C,0, —2Mn" +10CO, + 8H,0

Coefficient of MnO, =2

C,0 =5

H*=16

Ans. (1)

2Cu* - Cu” +Cu’
(Disproportionation reaction)

+6 +7 +4

MnO;” - MnO; +MnO,
(Disproportionation reaction)
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6. Ans. (4) Exercise-III (Analytical Questions)
CH4 —> CCl4 Ans. (1)
\) Addition of more EN elements and oxygen is
x+4(1)=0 x+4(-1)=0 oxidation while addition of hydrogen and
X = -4 x=4 electropositive element is known as
4t reduction. Oxidation and reduction occures
~to+d imultaneously.
simu .
7. Ans. (4) Ans. (1)
KHC;04.H2C204.4H20; when it act as reducing Zn —> Zn*? + 2e~ (oxidation)
agent C,0;” will convert to COx. Cu*2 + 2e” — Cu (reduction)
3 4 Here Zn is oxidisied and Cu*? is oxidising
2C,0; >4CO,
agent.
= 4[3-4[=4 Ans. (2)
E M, H.S :- S is in -2 oxidation state (lowest)
V4 Hence it will act as Reducing agent.
8. Ans. (2) KMnO; :- Mn is in +7 oxidation state
Cr;03 + 2Al—— Al,O3 + 2Cr (maximum)
Al, more reactive metal displace less reactive Hence it will act as oxidising agent.
metal from its compound. H:0; :- Oxygen is in -1 oxidation state
9. Ans. (1) (Intermediate)
2Pb(NOs)2 > 2Pb0 + 4NO2 + Oz Hence it can act as 0.A. as well as R.A.
is a decomposition redox reaction. Ans. (1)
10. Ans. (_4) ) o ] Fractional oxidation number is average of
Reaction has to be balanced in acidic medium dati tat
n :
'0' atoms are balanced by adding H,0 and oxidation state
then H-atom is balanced by adding H* ions Ans. (2) . _
and charge is balanced by e'. In metal hydride, O.S. of hydrogen is -1.
Oxidation: SO? +H,0 — SO> +2H" +2e°]x3 Ans. (1)
) X o s Structure of Na;S406 :- Average oxidation
Reduction: Cr,0; +14H" +6e” — 2Cr™* +7H,0 )
number of sulphur is 2.5.
Cr,02 +3S05 +8H® — 2Cr* +3S0% +4H,0 0 0
a=1 I |
b=3 NaO0—S—S—S—S—O0ONa
- Il [
c=8 0 0
11. Ans. (4) Ans. (4)
*2-1  +1+6-2 +2+6-2 *1-1 In disproportionation reaction, same element
BaClz + Na2S04 — BaS04 + 2NaCl in same compound is oxidised and reduced.
As there is no change in oxidation state of any Ans. (4)
element therefore this is not a redox reaction. Br;0s=3x+8(-2)=0
12. Ans. (4) 16
X= —
3MnO? +4H" —2MnO, +MnO, +2H,0 3
\ \ \ C30;=3x+2(-2)=0
(+6) (+7)  (+4) e d
incorrect oxidation state is +2 & +3 4
X= —
3
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S,0F =4x +6(-2) = -2

4x =10

x=2.5
oxidation state of hydrogen in metal hydride
is-1.
P,=4x=0;

x=0

Oxidation state of P is P4 is zero.
(Homoatomic molecule)
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