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Redox Reactions (Oxidation and
Reduction), Oxidation Number
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1. What 1s the change in oxidation number of carbon in the

following reaction? (2020)
CH,(g) +4Cl,(g) - CCI (1) + 4HClI(g)

a. 0to+4 b. 4to+4

c. 0to 4 d. +4to + 4

2. The oxidation number of the underlined atom in the following
specles - (2020-Covid)
a. ClO,~ is +5 b. KCrO, is +6
c. HAuCl, is +3 d. CuEHO__is —1

~ Identify the incorrect option

3. The correct structure of tribromooctaoxide is (2019)
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4. Hot concentrated sulphuric acid is a moderately strong
oxidising agent. Which of the following reactions does not

show oxidising behaviour? (2016 - )
a. C + 2H,SO, — CO, + 280, +2H.0

b. CaF, + H SO, — CaSO, + 2HF

c. Cu+ 2H,SO, — CuSO, + SO, + 2H,0

d. 38 + 2H,SO, — 35S0, + 2H,0

5. In acidic medium, H,O, changes Cr, O;” to CrO, which has

10.

11.

12,

two (—O—O—) bonds. Oxidation state of Cr in‘ CrO;, is:

(2014)

a. +3 b. +6
c. =10 d: 3
The pair of compounds that can exist together_ 1S (2014)
a. FeCl,, SnCl b. HgCL, SnCl,
¢. FeCl, SnCl, d. FeCl,, KI
The oxidation state of Cr in CrO, is (2014)
a. —b6 b. +12
c. +6 d. +4

. A mixture of potassium chlorate, oxalic acid and sulphuric
acid 1s heated. During the reaction, which element undergoes
maximum change in the oxidation number? (2012 Pre)
a. C b. S
c. H d. Cl

. In which of the following compounds, nitrogen exhibits
highest oxidation state? (2012 Pre)
a. NH,OH b. N,H,

c. NH, d. NH

The oxide, which ¢annot act as a reducing agent is:

(2010 Pre, 1995)
a. CO2 |

C. NOE

b. ClO,
d. SO,

Oxidation numbers of P in PO, of S in SO and that of
Cr in Cr,0,%, are respectively: . 2009)
a. +3, +6 and +5
¢c. -3,+ 6 and +6

b. +5, +3 and +6
d. +5, +6 and +6

Which is the best description of the behaviour of bromine in
the reaction given below: (2004)

H,O + Br, — HOBr + HBr
a. Both oxidised and reduced
b. Oxidised only

C. Reduced only

d. Proton acceptor only
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xication state of Fe in Fe,0, is: (1999)  19. Which of the following reactions are d'SPfﬂpom%
g 9 - reaction? (Jﬂ;ﬁ;
o= b. 4 i 2+ 0
2 5 A. 2Cut—— Cu®" +Cu
c. 2 i 8 B. 3MnO2 +4H* —2Mn07, +MnO, +2H,0 |
- 3 C. 2KMnO,—2->K,MnO, +Mn0, +0;
14. In which of the followin |
£ compound iti 5 2 ®
Zero ﬂxidatiﬂn Sta-[e? p S, tf‘anSItlml me?;lgg;j D. 2Mﬂ04 +3M“ + + ZHIO————-}SMHOZ +4H
a. [Fe(CO),] b. NH_-NH Select the correct option from the following
2
c. NOCIO, d. CrO a. (A) and (B) only b. (A), (B) and (C)
4 E
. L d (D d. (A) and (D) onl
1S. Which of the following is redox reaction? (1997) U ( '
a. Evaporation of H,O 20. For the redox reaction
b. Both oxidation and reduction MnO; +C,0;” +H" — Mn™* +CO, +H,0
c. H,SO, with NaOH The correct coefficients of the reactants for the I::alam!l
tion are:
d. In atmosphere O, from O, by lighting Equi;:; - CcO* H* 04
- . . 4 174
16. Wthh. substance is serving as a reducing agent in the a. 16 5 2 5 |
following reaction? (1994) b. 2 3 16
[4H" + Cr,0,> + 3Ni — 7H,0 + 3Ni* +2Cr** c. S 16 2
a. H* b. CI’IO?E = d 2 16 5 .
c. H,0 d Ni 21. Number of moles of MnO; required to oxidize one moleof |
o ferrous oxalate completely in acidi di ill be:(2008 |
17. The oxidation state of [ in H, IO, is: (1994) pletely in acidic medium will be: (200§ § ;
. . a. 0.2 moles b. 0.6 moles
) o c. 0.4 moles d 7.
. 4% i ok 5 moles

Redox Reactions and Electrdde
Processes

Types of Redox Reactions and
Balancing of Redox Reactions

22. Standard electrode potential of three metals X, Y and Z % 1'.

18. Which of the following reactions is the metal displacement -1.2V,+05Vand 3.0V respectively. The reducing powef |
reaction? Choose the right option. (2021) of these metals will be: (2011 Pre
| e

a. Cr,0, +2Al—2AL0, +2Cr B A>YFZ b. Y>2Z>X

¢. Y>X>7Z - d.Z>X>Y
H, T | SRR KESE i
b. Fe+2HCl——FeCl, +H, 23. C:n e:jctmlism of dilute sulphuric acid using platinu®
. 2 )

. Zpb(N03 )z +2Pb0O + 4Noz + 01 T Clecirodes; the Pmdum Dbtﬂm&d at the anode will bﬂ(}w“’
a. Hydrogen b. Oxygen

d. 2KCIO;—=—2KCl+30;, ¢. Hydrogen sulphide 4. Sulphur dioxide

J
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(b) CH, (g)* 4Cl, (g) — CCI, (1)+ 4HCl(g)
In the given reaction:

Let oxidation number of Carbon be x.

H has + 1 oxidation number,

In CH,:

x+4x1=9(

x=-4

In CCl,:

Cl oxidation state is —1.

x+4x(-1)=0

o

X =43
(d) Cu.O
Let oxidation state of O be x.
C2+1)+x=0
x =2
(a) Tribromooctaoxide is a neutral molecule and does not

Thus, change in oxidation state of carbop is from —4 to +4.

(d) (a) CIO;-

Let oxidation state of Cl be x.
Xx+3(-2)=-1

X=+5

®) K.Cr,0,

Let oxidation state of Cr be x.
2(+1)+2x + 7(-2) =0

X =+6

(c) HAuCl,

Let oxidation state of Au be x.

D) +x+4(-1)=0

contain any charge. This structure contains all oxygen atoms

bonded with double bonds with bromine atoms. It contains three

- Bromine atoms and eight O atoms. Two terminal B; atoms will

make bond with three O atoms and & Br-Br bond.

: . w0 f . ) 16 . .
The oxidation no of bromine is ? in this structure.

The correct structure of Br,Ogis:

R
6
0="Br— Bi"— Bf%=0
| | |
O O O
Tribromooctaoxide

12 -1 4] 46 2 +2 +6 -2 +1 -1
(b) CaF, + H,SO, — CaSO, + 2HF

This reaction is not a oxidation reaction as none nf" the atnr:;:-l

the reaction is showing any change in the ox:dauzr:l :::1;1 ng;'
ere i ion i ‘ are

stoﬂ here in the reaction is not acting as

AN oxidising agent.

S. (b) CrO, has a very famous butterfly structure containing two
peroxo bonds. Oxygen in peroxide has -1 oxidation state. It can
be represented as:

I
I> CI/I
N\

Let oxidation state of Cr be x.
x+4(-D+1(2)=0
X =+6

6. (¢) Compounds having lower oxidation number and those which
cannot be reduced by one another can exist together.

Both FeCl, and SnCl, are reducing agents with low oxidation
numbers.
Fe?*+ Sn** — No reaction

7. (¢) CrO, has butterfly structure having two peroxo bonds.

Peroxo oxygen has —1 oxidation state.

(ﬁ

0 0
| ::Cri |
0 O

Let oxidation state of Cr be “x’.
CrO, : x +4(-1) + 1(=2) = 0 = x = +6

8. (d) The reaction between given species can be written as:
KCIO, + H,C,0, + H, SO, —4, K SO, + KCI + CO,

4

— —— el T e R (e s e I
S + 6 -+ 6
C +3 i S ER
Cl + 4 -1

Change in O.N. of ‘S’ =0 (6 — 6)

Change in O.N. of ‘C’=1 (4 — 3)

Change in O.N. of ‘CI’=5 (4 — (-1))

So, ‘Cl’ is going maximum change in oxidation number.
9. (d) Let oxidation state of N be x.

So, oxidation state of N in N,H=-1/3

NHOH=x+2-1=—-]

NH, =2x +4=-2

NH, =-3

~.In N;H, N is present in its highest oxidation state.

10. (a) When an element is present in its maximum oxidation state, it

cannot be oxidized further which means it cannot act as a reducing
agent. Since carbon is in maximum state of + 4, therefore carbon
dioxide (CO,) cannot act as a reducing agent.

11. (d) Let x be the oxidation state of P, S and Cr respectively

in the following cases:

PO > X+[4x(-2)]+(-3)=0
X=35

SO * 2x+14-2=0
X=6




S R e o = =

Crz()?‘“*‘ X+(8~2)=
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X=6

Oxidation state of P043‘ IS S, SOf‘ 1S 6 and Cr.0.2- is 6
277 :

' 0 + -
12. (a) H,0 + Br, —» HOBIr + Hll3r

o : . State, in HOBY, it has +] oxidation
State and in HBr, it hag - oxidation state, Thus, Br, is
~ oxidised as wel] as reduced hence, it is a redox reaction.

13. (d) Let oxidation State of Fe be x.

=_2
InFeSO4:
3X + (-2 x 4) =
3x =+ §
X =+ 8/3

14. (a) CO is a neutra] ligand due to ;:vhich complex as a whole has
O charge. Oxidation state of Fe in Fe(CO), is zero.

15. (b) Redox reactions are those chemical reactions which
Involve transfer of electrons from one chemical species to
another. In this reaction, both reduction and oxidation takes
place simultaneously.

6 0 2 12 +3
16. (d) 14dH* + CrIO$‘ 4+ 3N — ?HEO + 3Nt + 20 B+

On reactant side, Ni has 0 oxidation state and on product

side, it has +2 oxidation state. Nj is getting oxidized from
0 to +2 Oxidation state.

Since the oxidation number of Ni Increases from 0 to 2
therefore, it acts as a reducing agent.

2

17. (¢) Let x = Oxidation state of I. Since oxidation state of
H = +1 and oxidation state of O = -2. Therefore, for

H,IO,",
4x1)+x+(6x-2)==]lorx=+7
18. (a) (a) Cr,0; +2Al—25Al,0, +2Cr

(b) Fe+2HCl— FeCl, +H, T
Both are examples of displacement reactions. But,

reaction in option (a) is an example of metal displacement
reaction (Al displaces Cr from Cr,0,).

(c) 2Pb(NO,), - 2PbO +4NO, +0, 1

This reaction is an example of decomposition reaction.

(d) 2KClO,—2—-2KCl+30,
This reaction is also an example of thermal decomposition

reaction.

19. (a) Disproportionation Reaction: In this .reaclmn, ss;me
element undergoes oxidation and reduction simultaneously.

red
+1 +2 0

A. 2Cut ——>Cu?")+ Cu Disproportionation = |
|

| oxd | o
pu—mtit | o

+6 +7 +4 - : b - 8

B. 3Mn0}7+4H" —> 2MnO;+MnO,

l ~oxd +2H,O Disproportionatiop |

47 +6 +4 0 |

C. 2KMnO2 ——K,MnO,+ MnO,+0; ..
not a disproportionation

+ +2 +4
D. m nTO4+3Mn2++ 2H,0—— 5Mn0O2+4H®

not a disproportionation

20. (b) First balance C atoms:

+7 +3 +2 +4
MnO; + C::Oi- + H* > Mn** + 2C0O, + H,O

Balance Mn atoms as:
2MnO; + 5C,0;” — 2Mn**+ 10CO,

Balance O atoms by adding 8H,O to the products side:

2MnO; + 5C,0;” - 2Mn** + 10CO, + 8H,0

Balance H atoms by adding 16H"* to the reactants side:

2MnOy +5C,05™ +16H* — 2Mn2* + 10CO, +8H,0 {

21. (¢) According to chemical equation:
FeC,0, - Fe” +2C0, + 271 x 5
MnO; +8H" + 5¢~ — Mn?2* + 4H,0} x 2
Comparing equation (1) and (2):

PreC.0,+2MnO, + 16H" — 2Mn** + sFe + 10C0,

+ 12H0

Accordingly, 5 moles of FEC204 requires 2 moles of MnO, - |

So, 1 mole of MnO; will need 2

= moles of FeC,0,

= 0.4 moles of MnO;
22. (d) More negatijve the red

its reducing POWer, so among these, Z being the mo¥

powerful reducing agent, Z>X >y

23. (b) Dissociation of sulturic acid can be represented as:
H,SO, —» 2H* + §O >

2
Dissociation of wat;r IS:

H,O0 — H* + OH-

At anode: 4OH —, 2H,O + Q +4e-
At Cathode: 2H*




