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Maharashtra Board 11th Chemistry Chapter 6, Class 11 Chemistry Chapter 6 solutions
1. Choose the most correct option
Question A.

Oxidation numbers of Cl atoms marked as CI* and CI” in CaOCl, (bleaching
powder) are

Ca'::Cln
O—ClI®

a. zero in each

b.-1in CI* and +1 in CIP
c. +1in Cl* and -1 in CI°
d. 1in each

Answer:
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b.-1in CI* and +1 in CI°

Question B.

Which of the following is not an example of redox reacton ?
a.CuO+H, —» Cu+H,O

b. Fe,O, + 3CO, — 2Fe + 3CO,

c. 2K+ F, —» 2KF

d. BaCl, + H,SO, — BaSO, + 2HCl

Answer:

d. BaCl, + H,SO, — BaSO, + 2HCl

Question C.

A compound contains atoms of three elements A, B and C. If the oxidation
state of A is +2, B is +5 and that of C is -2, the compound is possibly
represented by

a. A,(BC,),

b. A,(BC,).

c. A,(B,C),

d. ABC,

Answer:

b. A,(BC,),

Question D.

The coefficients p, q, r, s in the reaction

pCr202-7 + q Fe** — r Cr¥° + s Fe” + H,0 respectively are :
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a.1,2,6,6
b.6,1,2,4
c.1,6,2,6
d.1,2,4,6
Answer:
c.1,6,2,6
Question E.
For the following redox reactions, find the correct statement.
Sn* + 2Fe?” — Sn*" + 2Fe*
a. Sn* is undergoing oxidation
b. Fe?” is undergoing oxidation
c. It is not a redox reaction
d. Both Sn** and Fe?" are oxidised
Answer:
a. Sn* is undergoing oxidation
Question F.
Oxidation number of carbon in H,CO, is
a. +1
b. +2

c. +3
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Answer:

d. +4

Question G.

Which is the correct stock notation for magenese dioxide ?
a. Mn(1)O,

b. Mn(1I1)O,

¢. Mn(I11)O,

d. Mn(IV)O,

Answer:

d. Mn(IV)O,

Question 1.

Oxidation number of oxygen in superoxide is
a. -2

b. -1

c.—12

d.o

Answer:

c.—12

Question J.

Which of the following halogens does always show oxidation state -1 ?
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b. Cl

c. Br

d. I

Answer:

a.F

Question K.

The process SO, — S,Cl, is

a. Reduction

b. Oxidation

c. Neither oxidation nor reduction
d. Oxidation and reduction.
Answer:

a. Reduction

2. Write the formula for the following compounds :
A. Mercury(II) chloride

B. Thallium(I) sulphate

C. Tin(IV) oxide

D. Chromium(III) oxide
Answer:

i. HgCl,

ii. TL,SO,
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iii. SnO,
iv. Cr,0O,
3. Answer the following questions
Question A.

In which chemical reaction does carbon exibit variation of oxidation state
from -4 to +4 ? Write balanced chemical reaction.

Answer:

In combustion of methane, carbon exhibits variation from -4 to +4. The reaction is as
follows:

CH, + 20, — CO, + 2H,0

In CH,, the oxidation state of carbon is -4 while in CO,, the oxidation state of carbon is
+4.

Question B.

In which reaction does nitrogen exhibit variation of oxidation state from -3
to+57?

Answer:
-3 - +2
dNHy + 50y — g S8 5 4NOy, + 6HiOg
Ammonia Oxygen Nitric oxide 5
+4 3N02(5J + H;Om—'—) 2H—N03m + NO{g,
NOy + Oy == 2NOyy i Nitrogen  Water Nitric  Nitric
Nitric oxide  Oxygen Nitrogen dioxide dioxide acid oxide

C. Calculate the oxidation number of underlined atoms.
a. H,SO,
b. HNO,

c. H,PO,
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d. K,C,0,
e. H,S,Oq
f. Cr,0.>
g. NaH,PO,
Answer:
i. H,SO,
Oxidation number of H = +1
Oxidation number of O = -2
H,SO, is a neutral molecule.
.. Sum of the oxidation numbers of all atoms of H,SO, = 0

.. 2 x (Oxidation number of H) + (Oxidation number of S) + 4 x (Oxidation number of
0)=o0

. 2 x (+1) + (Oxidation number of S) + 4 x (-2) = 0

.. Oxidation number of S+ 2 -8 =0

.. Oxidation number of S in H,SO, = +6

ii. HNO,

Oxidation number of H = +1

Oxidation number of O = -2

HNO, is a neutral molecule.

.. Sum of the oxidation numbers of all atoms of HNO, = 0

.. (Oxidation number of H) + (Oxidation number of N) + 3 x (Oxidation number of O)
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.. (+1) + (Oxidation number of N) + 3 x (-2) =0
.. Oxidation number of N+1-6=0
.. Oxidation number of N in HNO, = +5
iii. H,PO,
Oxidation number of O = -2
Oxidation number of H = +1
H,PO, is a neutral molecule.
.. Sum of the oxidation numbers of all atoms = 0

.. 3 x (Oxidation number of H) + (Oxidation number of P) + 3 x (Oxidation number of
0O)=o0

.. 3 x (+1) + (Oxidation number of P) + 3 x (-2) = 0
.. Oxidation numberof P+3-6=0

Oxidation number of P is H,PO, = +3

iv. K,C,0,

Oxidation number of K = +1

Oxidation number of O = -2

K,C.0, is a neutral molecule.

.. Sum of the oxidation number of all atoms = 0

.. 2 x (Oxidation number of K) + 2 x (Oxidation number of C) + 4 x (Oxidation number
ofO)=o0

o2 x (+1) + 2 x (Oxidation number of C) + 4 x (-2) = 0

.. 2 x (Oxidation number of C) + 2-8 =0
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.. 2 x (Oxidation number of C) = + 6

.. Oxidation number of C = +62

.. Oxidation number of C in K,C,0O, = +3

v. H,S,04

Oxidation number of H = +1

Oxidation number of O = -2

H.S,O¢ is a neutral molecule.

.. Sum of the oxidation numbers of all atoms = 0

.. 2 x (Oxidation number of H) + 4 x (Oxidation number of S) + 6 x (Oxidation number
ofO)=0

s 2 x (+1) + 4 x (Oxidation number of S) + 6 x (-2) = 0
.. 4 x (Oxidation number of S) + 2 —12 =0
". 4 x (Oxidation number of S) = + 10
". Oxidation number of S = +104
.. Oxidation number of S in H,S,04 = +2.5
vi. Cr,0,*
Oxidation of O = -2
Cr,0.* is an ionic species.
.. Sum of the oxidation numbers of all atoms = — 2
.. 2 x (Oxidation number of Cr) + 7 x (Oxidation number of O) = -2
.. 2 x (Oxidation number of Cr) + 7 x (-2) = — 2

.. 2 x (Oxidation number of Cr) —14 = -2
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.. 2 x (Oxidation number of Cr) = — 2 + 14

.. Oxidation number of Cr = +122

.. Oxidation number of Cr in Cr,0,* = +6

vii. NaH,PO,

Oxidation number of Na = +1

Oxidation number of H = +1

Oxidation number of O = -2

NaH,PO, is a neutral molecule

Sum of the oxidation numbers of all atoms = 0

(Oxidation number of Na) + 2 x (Oxidation number of H) + (Oxidation number of P) + 4
x (Oxidation number of O) = 0

(+1) + 2 x (+1) + (Oxidation number of P) + 4 x (-2) = 0
(Oxidation number of P) + 3-8 =0

Oxidation number of P in NaH,PO, = +5

Question D.

Justify that the following reactions are redox reaction; identify the species
oxidized/reduced, which acts as an oxidant and which act as a reductant.

a. 2Cu,0() + Cu,Si) — 6Cu + SOy
b. HF(aq) + OH_(aq) - HQOO) + F_(aq)

¢ Lag + 2 82052 g — S406% g + 2T ag)
Answer:

1. 2Cu20(5) + CUQS(S) — 6C11(s) + SO2(g)

elllu&—dl =1 —] |
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a. Write oxidation number of all the atoms of reactants and products.

2Cu0p + CupSiy—> 6Cuyy  + SOy
U

b. Identify the species that undergoes change in oxidation number.

Gain of ™
i v
2Cu,0 + Cuzl‘sm—r 6Cug, + ?Omg}

Loss ofe”

c. The oxidation number of S increases from -2 to +4 and that of Cu decreases from +1
to 0. Because oxidation number of one species increases and that of the other decreases,
the reaction is a redox reaction.

d. The oxidation number of S increases by loss of electrons and therefore, S is a reducing
agent and it itself is oxidised. On the other hand, the oxidation number of Cu decreases
by gain of electrons and therefore, Cu is an oxidising agent and itself is reduced.

Result:

1. The given reaction is a redox reaction.
2. Oxidant/oxidising agents (Reduced species): Cu,0/ Cu,S
3. Reductant/reducing agent (Oxidised species): Cu,S

[Note: Cu in both Cu,0O and Cu,S undergoes reduction. Hence, both Cu,O and Cu,S can
be termed as oxidising agents in the given reaction.]

ii. HF(aq) + OH_(aq) —d Hzo(]) + F_(aq)

a. Write oxidation number of all the atoms of reactants and products.

HF{aq] + QOH A —— HzOm‘i‘ F-

{ag) (@)

OO t1

1 -2 +] +1 -2 -1

elllu&—dl =1 —] |
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b. Since, the oxidation numbers of all the species remain same, this is NOT a redox
reaction. Result:

The given reaction is NOT a redox reaction.
1ii. I2(aq) + 2 82032_(aq) — S4062_(aq) + 21_(aq)

a. Write oxidation number of all the atoms of reactants and products.

2- ‘@ (- -
I l.'wtl"' ESIDHMJ ? Sﬁva{aq]"' ZI{aqr

T

0 422 +2.5-2 -1

b. Identify the species that undergoes change in oxidation number.

Gain of e”

I v

3- 2= -
I2 (aqy + 25,039 > $406(ag) T 21ag)

Loss of e”

c. The oxidation number of S increases from +2 to +2.5 and that of I decreases from o to
-1. Because oxidation number of one species increases and that of the other decreases,
the reaction is a redox reaction.

d. The oxidation number of S increases by loss of electrons and therefore, S is a reducing
agent and itself is oxidised. On the other hand, the oxidation number of I decreases by
gain of electrons and therefore, I is an oxidising agent and itself is reduced.

Result:

1. The given reaction is a redox reaction.
2. Oxidant/oxidising agent (Reduced species): I,
3. Reductant/reducing agent (Oxidised species): S,0,*

Question E.

What is oxidation? Which one of the following pairs of species is in its
oxidized state ?
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a. Mg / Mg**
b. Cu / Cu**
c.0,/0*
d.CL / CI-
Answer:
a. Mg / Mg>*
Here, Mg loses two electrons to form Mg>* ion.
Mg(s)—Mg2+(aq)+2e—
Hence, Mg / Mg** is an oxidized state.
b. Cu/Cu**
Here, Cu loses two electrons to form Cu?* ion.
Cu(s)—Cu2+(aq)+2e-
Hence, Cu/Cu** is in an oxidized state.
c.0,/ 0>
Here, each O gains two electrons to form O* ion.
02( g)+4e——202-(aq)
Hence, O, / O* is in a reduced state.
d.CL / CI-
Here, each Cl gains one electron to form Cl~ ion.
Cl2( g)+2e——2Cl-(aq)

Hence, Cl, / Cl” is in a reduced state.
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Question F.

Justify the following reaction as redox reaction.

2 Na,) + S) — Na,S(,)

Find out the oxidizing and reducing agents.

Answer:

i. Redox reaction can be described as electron transfer as shown below:
2Nag, + S — 2Na* + §*

ii. Charge development suggests that each sodium atom loses one electron to form Na*
and sulphur atom gains two electrons to form S*. This can be represented as follows:

Loss of e”

2Nam ‘|"S{ﬂ —— 2Na" + SE_

)

(zain of e”

iii. When Na is oxidised to Na,S, the neutral Na atom loses electrons to form Na* in Na,S
while the elemental sulphur gains electrons and forms S* in Na,S.

iv. Each of the above steps represents a half reaction which involves electron transfer
(loss or gain).

v. Sum of these two half reactions or the overall reaction is a redox reaction.

vi. Oxidising agent is an electron acceptor and hence, S is an oxidising agent. Reducing
agent is an electron donor and hence, Na is a reducing agent.

Question G.

Provide the stock notation for the following compounds : HAuCl,, TL.O,
FeO, Fe,0,, MnO and CuO.

Answer:

@‘II IVN\dil TCI
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+1+3 -1 122

i HAuCl,—> HAu(IINCl, i, ThLO— Th(D)O
+2-2 +3 -2

iii. FeO—— Fe(IDO iV.  Fe,03—> Fey(II1)O;
422 -2

V. MnO— Mn(I)O V1. CuO—— Cu(IN)O

Question H.

Assign oxidation number to each atom in the following species.
a. Cr(OH),”

b. Na,S,0,

c. H,BO,

Answer:

i. Cr(OH),”

Oxidation number of O = -2

Oxidation number of H = +1

Cr(OH),” is an ionic species.

.. Sum of the oxidation numbers of all atoms = — 1

.. Oxidation number of Cr + 4 x (Oxidation number of O) + 4 x (Oxidation number of
H)=-1

.. Oxidation number of Cr + 4 x (-2) + 4 x (+1) = —1
". Oxidation number of Cr—-8 + 4 = -1

". Oxidation number of Cr —4 = -1 —

". Oxidation number of Cr= -1 + 4

". Oxidation number of Cr in Cr(OH),” = +3
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ii. Na,S,0,
Oxidation number of Na = +1
Oxidation number of O = -2
Na,S,0, is a neutral molecule.
.. Sum of the oxidation numbers of all atoms = 0

.. 2 x (Oxidation number of Na) + 2 x (Oxidation number of S) + 3 x (Oxidation
number of O) =0

. 2 x (+1) + 2 x (Oxidation number of S) + 3 x (-2) =0
.. 2 x (Oxidation number of S) + 2—-6 =0
". 2 x (Oxidation number of S) = + 4
". Oxidation number of S = +42
.. Oxidation number of S in Na,S,0, = +2
iii. H,BO,
Oxidation number of H = +1
Oxidation number of O = -2
H,BO, is a neutral molecule.
.. Sum of the oxidation numbers of all atoms = 0

.. 3 x (Oxidation number of H) + (Oxidation number of B) + 3 x (Oxidation number of
0O)=o0

.. 3 x (+1) + (Oxidation number of B) + 3 x (-2) = 0
.. Oxidation numberof B+ 3 -6 =0

.. Oxidation number of B in H,BO, = +3
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Question 1.

Which of the following redox couple is stronger oxidizing agent ?
a.Cl, (E°=1.36 V) and Br, (E° =1.09 V)

b. MnO®4 (Eo = 1.51 V) and Cr20207 (E° = 1.33 V)

Answer:

a. Cl, has a larger positive value of E° than Br,. Thus, Cl, is a stronger oxidizing agent
than Br,.

b. MnO®4 has larger positive value of E° than Cr20207. Thus, MnO®4 is stronger
oxidizing agent than Cr20207

Question J.

Which of the following redox couple is stronger reducing agent ?
a. Li (E°=-3.05V)and Mg(E°=-2.36V)

b. Zn(E° = — 0.76 V) and Fe(E° = — 0.44 V)

Answer:

a. Li has a larger negative value of E° than Mg. Thus, Li is a stronger reducing agent than
Mg.

b. Zn has a larger negative value of E° than Fe. Thus, Zn is a stronger reducing agent
than Fe.

4. Balance the reactions/equations :
Question A.

Balance the following reactions by oxidation number method

@‘II IVN\dil TCI
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a. Cr,0.%(aq) + SO, (aq) — Cr*® (aq)
+50,* (aq) (acidic)
b. MnO,°(aq) + Br°(aq) —— MnO, (s)
+ BrO,°(aq) (basic)
c. H,SO, (aq) + C (s) —— CO, (g) +
SO, (g) + H,0 (1) (acidic)
d. Bi (OH), (g) + Sn(OH),° (aq) — Bi (s)
+ Sn (OH),*® (aq) (basic)

Answer:

i. Cr202-7(aq)+S02-3(aq)—Cr3+(aq)+S0O2-4(aq)( acidic )

Step 1: Write skeletal equation and balance the elements other than O and H.
Cr202-7(aq)+S0O2-3(a)—2Cr3+(aq)+S0O2-4(aq)

Step 2: Assign oxidation number to Cr and S. Calculate the increase and decrease in the
oxidation number and make them equal.

'C:h D'} fﬂ‘i}+503{wl — ZCf(aq} + 304(3':”

RN + 1
+6 -2 -2 +3 +6
Increase in nxl-:latinn number: 503 %::.2'

(Increase per atom = 2) +4

Decrease in oxidation number: Cr,03"— 2Crl),
_ +6 +3
(Decrease per atom = 3)

To make the net increase and decrease equal, we must take 3 atoms of S and 2 atoms of
Cr. (There are already 2 Cr atoms.)

Step 3: Balance ‘O’ atoms by adding 4H,0O to the right-hand side.

edox reactlons/

€IindCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-chemistry-chapter-6-redox-reactions/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-chemistry-chapter-6-redox-reactions/

e'l 1idadl ©Cl
Cr202-7(aq)+3S02-3(aq)—2Cr3+(aq)+3S02-4(aq)+4H20(1)

Step 4: The medium is acidic. To make the charges and hydrogen atoms on the two sides
equal, add 8H on the left-hand side.

Cr202-7(aq)+3S02-3(aq)+8H+(aq)—2Cr3+(aq)+3S02-4(aq)+4H20(1)
Step 5: Check two sides for balance of atoms and charges.

Hence, balanced equation:

Cr,05., +3503,, + 8H(,, —> 2Cr), + 3805, + 4H,0

Tiag)
ii. MnO-4(aq)+Br-(aq)—MnO2( s)+BrO-3(aq) (basic)
Step 1: Write skeletal equation and balance the elements other than O and H.
MnO-4(aq)+Br-(aq)—MnO2( s)+BrO-3(aq)

Step 2: Assign oxidation number to Mn and Br. Calculate the increase and decrease in
the oxidation number and make them equal.

MnOy ;o) + Brigg ? MnO,, + BrO; {8q)

T 1 ) T
+7 -2 -1 +4 +5
Increase in oxidation number: pr——
T T
(Increase per atom = 6) -1 +3

Decrease in oxidation number: %{m{}; — *mgz

(Decrease per atom = 3) a +4

To make the net increase and decrease equal, we must take 2 atoms of Mn.
2MnO-4(aq)+Br-(aq)—2MnO2( s)+BrO-3(aq)

Step 3: Balance ‘O’ atoms by adding H,O to the right-hand side.
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2MnO-4(aq)+Br-(2q)—2MnOz2( s)+BrO-3 (aq) +H20(1)

Step 4: The medium is basic. To make the charges and hydrogen atoms on the two sides
equal, add 2H"* on the left-hand side.

EMI‘IQ;[“]+ Brf;q:|+ ZH{:‘“] ——> 2MnO,, + Br();{aq]+ H;0y
Add OH™ ions equal to the number of H ions on both sides of the equation.

2MnO; o + Brgg+ 2H{ + 20Hi, —> 2MnO,,+ BrO; o+ H20( +20H,,

The H and OH" ions appearing on the same side of the reaction are combined to give H,O molecules.
2Mﬂ0;;m§ + B]'[;q) + 2H20m—> 2MnO,,, + Bﬂ)a—{aq] + Hzom + ZDH{_M}

2MNO; (g + B+ HaOpp—> 2MnO,,,+ BrOj ,» + 20H,
Step 5: Check two sides for balance of atoms and charges. -
Hence, balanced equation: 2MnQ;_ + Br, + H;0ph— 2MnO,, + BrO,  + 20H

1ii. HQSO4(aq) + C(s) — CO2(g) + SO2(g) + HQO(D (aCidiC)
Step 1: Write skeletal equation and balance the elements other than O and H.
HQSO4(aq) + C(S) — Coz(g) + SOz(g) + H2O(1)

Step 2: Assign oxidation number to S and C. Calculate the increase and decrease in the
oxidation number and make them equal.

HzSDq{aq} + Cfs}_} CDHE" + SDHFJ + Hjﬂ{ﬂ
T T T T

+14+6-2 0 +4 +4

Increase in oxidation number: ¢ —  CO,
T
0

(Increase per atom = 4) +4

Decrease in oxidation number: H.SO, —— SO,

0 0

(Decrease per atom = 2) +6 +4

To make the net increase and decrease equal, we must take 2 atoms of S.

2HQSO4(aq) + C(s) — CO2(g) + 2SOz(g) + H2O(1)
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Step 3: Balance ‘O’ atoms by adding H20 to the right-hand side.
2H2804(aq) + C(S) — COz(g) + 2SO2(g) + HZO(D + HZO(D

Step 4: The medium is acidic. There is no charge on either side. Hydrogen atoms are
equal on both side.

2H,S0,¢,y + C — CO, + 250, + H,O,

Step 5: Check two sides for balance of atoms and charges.

Hence, balanced equation: 2H,SO (,q) + C) = CO. + 250, + H,O,

iv. Bi(OH)3( s)+Sn(OH)-3(aq)—Bi(s)+Sn(OH)2-6(aq) (basic)

Step 1: Write skeletal equation and balance the elements other than O and H.
Bi(OH)3( s)+Sn(OH)-3(aq)—Bi(s)+Sn(OH)2-6(aq)

Step 2: Assign oxidation numbers to Bi and Sn. Calculate the increase and decrease in
the oxidation number and make them equal.

BI{OH}S{SJ + S"[DH}E{EH-_} BI-{S} + Sn(DH]EE}[_aql
™t T 1 0 1)

43 -2+1  42-2+] 0 4

Increase in oxidation number: %“(DHE —— st:;nH)ﬁ‘

(Increase per atom = 2) 12 +4

Decrease in oxidation number: Bi(OH); — Bi

(Decrease per atom = 3) +3 0

To make the net increase and decrease equal, we must take 3 atoms of Sn and 2 atoms of
Bi.
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2Bi(OH)yq) + 3Sn(OH)30qy—> 2Big) + 3Sn(OH),,

Step 3: Balance ‘O’ atoms by adding 3H-O to the left-hand side.
2Bi(OH)s) + 3Sn(OH)jy + 3H20( —> 2Bi(, + 3Sn(OH),,,

Step 4: The medium is basic. To make hydrogen atoms on the two sides equal, add 3W
on the right-hand side.

2Bi(OH)y,, + 3Sn(OH), + 3H20( — 2Big) + 3Sn(OH);,,, + 3Hf,

Add OH™ ions equal to the number of H' ions on both sides of the equation.

2Bi(OH)y, + 3Sn(OH)3 + 3H 0+ 30H, — 2Biy + 3Sn{OH)§[aq] + 3H,,+ 30H,,

The H" and OH" ions appearing on the same side of the reaction are combined to give H,O molecules.
2Bi(OH), + 3Sn(OH)5,q) + 3H0y + 30H,——> 4Bi, + 38n{01—l}§(‘m] + 3H,0y,

2Bi(OH)y, + 3Sn(OH)jy + 30HG, —> 2Big + 3Sn(OH),
Step 5: Check two sides for balance of atoms and charges.
Hence, balanced equation: 2Bi(OH)yy + 3Sn(OH);,, + 30H,, —> 2Big, + 3Sn(0OH)g,,

Question B.

Balance the following redox equation by half reaction method

a. H,CO, (ag + MnOS° (ag) —
CO,(g) + Mn*® (aq) (acidic)

b. Bi (OH), (s) +Sn0O,* (aq) — Sn0O,” (aq)
+ Bi (s) (basic)
Answer:
1. H,C,0,,q + MNO-4(aq) — CO,) + Mn2+(aq)

Step 1: Write unbalanced equation for the redox reaction. Assign oxidation number to
all the atoms in reactants and products. Divide the equation into two half equations.
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HECQU.;{”} + MnQO, E— CU:@ + Mﬂ1+

I T‘I f Tm:ﬂ TT T (aq}

+1 +3 -2 +7 =2 +4 -2 +2

L 3
| Gain of &~ I

Loss of &

Oxidation half reaction: H;C;O435gy — COy
Reduction half reaction: MnOj,,, —> Mn(y,

Step 2: Balance the atoms except O and H in each half equation. Balance half equation
for O atoms by adding 4H,0 to the right side of reduction half equation.

Oxidation: HECEDMW} — ZCD;;{H] .

Reduction: MnOj,,, —> Mngy, +4H0y,

Step 3: Balance H atoms by adding H* ions to the side with less H. Hence, add 2H"* ions
to the right side of oxidation half equation and 8H" ions to the left side of reduction half
equation.

Oxidation: HyCyO4gaq —> 2COy + 2H(,,

Reduction: MnOj,,, + 8H{,;, —> Mn(y, +4H,0y

Step 4: Now add 2 electrons to the right side of oxidation half equation and 5 electrons
to the left side of reduction half equation to balance the charges.

Oxidﬂtiﬂﬂ: H;C;G.‘{aqj—} ZCDZ{gj 4+ EH;“'} + 2e

Reduction: MnOy,,, + 8Hj, + 5¢”—> Mnfaﬁ;. + 4H,0

Step 5: Multiply oxidation half equation by 5 and reduction half equation by 2 to
equalize number of electrons in two half equations. Then add two half equation.
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Oxidation: SHECZDq.[aq}——} IGCD:;(E} + IOHE&Q'.I + 10e”

Reduction: 2MnOy,,, + 16H

gy T 106" —> 2Mnis, + 8H,0y,

Add two half equations:

SHyCy0uaq +  2MnOg,, + 6H{,, — 10CO; +2Mniy, + 8H,0,

The equation is balanced in terms of number of atoms and the charges.

Hence, balanced equation: SH;CyO4aq + 2MnOj,, + 6Hj, —> 10CO, +2Mn,, +8H,0,

ii. Bi(OH)3( s)+Sn0O2-2(aq)—Sn02-3(aq)+Bi(s)

Step 1: Write unbalanced equation for the redox reaction. Assign oxidation number to
all the atoms in reactants and products. Divide the equation into two half equations.

Bi(OH),,, + SnO3,,—> SnOj;

T A

+3 _2+4] +2 -2 +4 =2 0

| Gain of e” T ‘

Oxidation half reaction: SnO3,,,— SnOi,,
Reduction half reaction: Bi(OH),,,——> Bi,

Loss ofe”

Step 2: Balance half equations for O atoms by adding H,O to the side with less O atoms.
Add 1H,,0 to left side of oxidation half equation and 3H,O to the right side of reduction
half equation.

Oxidation: SnDi{‘m} + H. 04— SnD‘;;q]

Reduction: Bi(OH),.,,— Biy,+ 3H;0
Step 3: Balance H atoms by adding H* ions to the side with less H. Hence, add 2H" ions
to the right side of oxidation half equation and 3H* ions to the left side of reduction half
equation.

Oxidation: Sn03;,,, + H,0y — Sn0O3,, + 2H{,,

Reduction: Bi(OH)y,, + BH;;!I:]} — By + 3H20m
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Step 4: Now add 2 electrons to the right side of oxidation half equation and 3 electrons
to the left side of reduction half equation to balance the charges.

Oxidation: Sn{}if;qﬁ H,Op — SnD_%{aq, + 2H; ., + 2e”

(2q)
Reduction: Bi(OH),,, + 3Hg,+ 3e- — Bi + 3H:0y,

Step 5: Multiply oxidation half equation by 3 reduction half equation by 2 to equalize
number of electrons in two half equations. Then add two half equation.

Oxidation: BSnDﬁBqﬁ 3H;0¢) —> 38n0;3,,, + 6Hjy + 6

Reduction: 2Bi(OH)y,, + 6Hj,+ 6e” — 2Big + 6H:0,
Add two half equations:
2Bi(OH)y,, +3Sn031,,, —> 35003,y + 2Big + 3H:0(

Reaction occurs in basic medium. However, H* ions cancel out and the reaction is
balanced. Hence, no need to add OH™ ions. The equation is balanced in terms of number
of atoms and the charges.

Hence, balanced equation:

2Bi(OH),,, + 3Sn0},, —> 3Sn05, +2Biy+ 3H,0y

5. Complete the following table :

Assign oxidation number to the underlined species and write Stock
notation of compound

Oxidation Stock
Compoun  pymber notation
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Compoun
d

AuCl,
SnCl,

V——204-
7

Pt——-Cl2
-6

H,AsO,

.................
.................

-----------------

.................

Oxidation
number

+3

+2

+5

+4

+3

€IndCareer

.................
.................

-----------------
.................

Stock
notation

Au(IIN)C,
Sn(IT)Cl,

V2(V)O4_7
Pt(IV)Cl2-6

H,As(II1)O,

Can you tell? (Textbook Page No. 81)

Question i.

Why does cut apple turn brown when exposed to air?

Answer:
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Cut apple turns brown when exposed to air because polyphenols are released. These
polyphenols undergo oxidation in the presence of air and impart brown colour.

Question ii.
Why does old car bumper change colour?
Answer:

Car bumper is made of iron which undergoes rusting over a period of time. Hence, old
car bumper changes colour.

Question iii.
Why do new batteries become useless after some days?
Answer:

Batteries generate electricity by redox reactions. Once the chemicals taking part in redox
reaction are used up, the battery cannot generate power. Hence, new batteries become
useless after some days.

Can you recall? (Textbook Page No. 81)

Question i.

What is combustion reaction?

Answer:

Combustion is a process in which a substance combines with oxygen.
Question ii.

Write an equation for combustion of methane.

Answer:

Combustion of methane: CH, + 20, — CO, + 2H,O + Heat + Light

Question iii.
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What is the driving force behind reactions of elements?

Answer:

The ability of element to combine with other element or the ability of element to replace
other element in compound is the driving force behind the reactions. This may involve

formation of precipitates, formation of water, release of gas, etc.
Try this. (Textbook Page No. 82)

Question 1.

Complete the following table of displacement reactions. Identify oxidising

and reducing agents involved.

Products
Reactants
Ing+ ————@y  —— @ + Clg)
Cuy +2A8%9  —————— +——
_ Co2+(aq) + Ni,
Answer:
Reactants Products Oxidising agent | Reducing agent
Zng + Cugy Zng;, + Cug, Cu®* Zn |
Cugy + 2Ag, Cug, + 2Ag Ag' Cu |
Cos + Nii, Cojyy + Nigs) Ni** Co f

Try this (Textbook Page No. 88)

Question 1.

Classify the following unbalanced half equations as oxidation and

reduction.
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Example Type
Cl,, = Clyy Oxidation
ocl, —> Cly, | e
Fe(OH), —— Fe(OH), B
Vﬂ;] ¥ V{i;
Answer:
Cly— Clyg Oxidation
OCl,, — CI, Reduction
Fe(OH), — Fe(OH), Oxidation
V0L, — Vi) Reduction
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Maharashtra Board Solutions
Class 11 Chemistry

e Chapter 1- Some Basic Concepts of Chemistry
e Chapter 2- Introduction to Analytical Chemistry

e Chapter 3- Basic Analytical Techniques
e Chapter 4- Structure of Atom

e Chapter 5- Chemical Bonding

e Chapter 6- Redox Reactions

e Chapter 7- Modern Periodic Table

e Chapter 8- Elements of Group 1 and 2

e Chapter 9- Elements of Group 13, 14 and 15
e Chapter 10- States of Matter

e Chapter 11- Adsorption and Colloids

e Chapter 12- Chemical Equilibrium

e Chapter 13- Nuclear Chemistry and Radioactivity
e Chapter 14- Basic Principles of Organic Chemistry

e Chapter 15- Hydrocarbons

e Chapter 16- Chemistry in Everyvday Life
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: AgRISE I ATEI (A 10T 3Ta
ATET A RANET0T ASSD), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti
official website, i.e. cart.ebalbharati.in or from this article.

Add image
How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"
Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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