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2. i)  3Cu+ 8HNO3z — 3Cu(NOs), + 2NO + 4H,0

II) 47n + 10HNOz —» 4ZI’1(NO3)2 + N>O + 5H,0
iii) 8KMnO4 + 3NHz — 3KNO3z + 8MnO; + 5KOH + 2H,0
iv) S+ 6HNOs; —»> H,SO4 + 6NO; + 2H,0

3. i) 3l2+5Cr.0% + 34H* — 10Cr*" + 6103 + 17H.0
II) 3N>04 + BrOsz + 3H,O — 6NO3 + Br + 6H*
i) 3Cu20 + 14H" + 2NO3~ — 6Cu?* + 2NO + 7H,0

iv) 3Mn O} + 4H* — 2Mn O; + MnO; + 2H,0
V) 3KCIOs + 3H2S04 —> 3KHSO, + HCIO, + 2CIO; + H20

4. i)  3C2HsOH + 2MnO4 + OH — 3C,H3O" + 2MnO; + 5H,0
i)  40HNOs + As2Ss — 5H2SO4 + 2H3As04 + 40NO: + 12H,0
i) 4H202 + PbS — PbSO4+ 4H,0
iv) 6Fe304 + 2MnOy4 + H.O — 9Fe203 + 2MnO; + 20H
V) 4S + 60H — 2S* + S,03* + 3H,0
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11.  ~=5Vol
Volume strength of H,0, =5.6xN

N, of 2.8 vol H,0, =g=o.5 N

N2 Of 56 VOI H202 :¥:1N

0.5x100+1x100+4x100 = N, x 600
 50+100+400 550

4 600 600
Volume strength =5.6x0.91=5.09 vol

=091N

12.  (3)

In dilute basic medium, MnQj is reduced to MnO,. (n = 3)

NO, —— NO3 +2e (n=2)
2 mol of MnO; =3 mol of NO,
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1.

(©)
(+3) (+5)
Na,HAsO; ——H3AsO, (oxidation)

Change in O.N. = +2
(+5) (-1 _
NaBrO; —— NaBr (reduction)

Change in O.N. = -6
To balance the change in O.N., we will multiple first half reaction with 3 and add the second half
reaction.

3Na,HASO; + NaBrO, +6H* — 3H3AsO,, + NaBr

On balancing CI~ and Na*

3Na,HAsO; + NaBrO; + 6H" +6CI~ — 3H3AsO, + NaBr +6Na™ +6CI~
3Na,HAsO; + NaBrO; + 6HCI — 3H3AsO, + NaBr + 6NaCl

Hence, X=3,Y=1and Z=6

©)

In SO3~
X+3(-2)=-2;x=+4

In S,07~

2X+4(-2) =-2; x=+3

In S,06~

2X+6(-2)=-2; x=+5
Hence the correct order is :
S,05 <S03 <S,0%"

(A)

If an electronegative element is in its lowest possible oxidation state in a compound. It can function
only as reduction agent, e.g., I".

(€)

The reaction given as
Cr,02” +Fe?" +C,05 ——Cr¥ +Fe®* +CO,

Cr,05" ——2Cr¥*

On balancing

14H* +Cr,05 +6e” ——2Cr¥" +7H,0 (i)

Fe?" > Fe® +e7]x2 (i)
C,05" ——2C0, +2e7]x2 .(iii)

On adding all three equations, we get
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Cr,03™ +2Fe®" +2C,05 +14H" ——2Cr® + 2Fe*" +4C0, + 7H,0
Hence the total no. of electrons involved in the reaction = 6

5. (C)
+6

+4
H,S05(aq) +Sn** (aq) + H,0(l) —>Sn?* (aq) + HSO (aq) + 3H*
Hence H,SOj is the reducing agent because it undergoes oxidation.

6. (D)
CrO,Cl,
Let O. No. of Cr =x
X+2(2)+2(-1)=0
X-4-2=0;x=+6

7. (A)

Applying law of equivalence

Equivalent of acid = Equivalent of base

Equivalent of acid = Normality x volume = 0.1 x V

Another formula of equivalence = n factor x number of moles

*. Equivalent of base = n factor of OH™ x mole of OH"
=1x0.04

= 0.1xV =1x0.04

V =0.4L=0.4x1000=400 mL.

8. (D)
Oxidation

| l

A +1 -1 -1
™) HOCl + H,0, - H,0% + CI- +02

| |

Reduction

Oxidation

| l

Q -1 -1
®) I, +H,0, + 20H" —>21‘+2H20+Dz

| |

Reduction

Oxidation

| l

-1 +4 0
C) 2M11D4 + 3H,0, — 2Mn0, + 30, + 2H,0 + 20H™

|

Reduction
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10.

11.

12.

13.

14.

Reduction

-2 -1 +6 -2

Oxidation

Notice that the oxidation of oxygen goes from -1 in the H,0, to -2 in the H,O means H,0, is

being reduced. On the other hand the oxidation state of sulphur is going from —2 in the PbS to +6 in
the PbSO, . i.e. Sulphur is being oxidised.

(A) _
In the reaction
Oxidation

|
+4 +1 +6 0
|

Reduction

(A)

Reaction involved:

+3 +4

C, 05 ——2C0O,+2e”

The number of electrons involved in producing one mole of CO, is 1.
(D)

(+1) © (2
CuBr—— Cu+CuBr,

It is an example of disproportionation reaction, as Cu undergoes both oxidation and reduction.

(B)

Potassium shows +1 state in all its oxides, superoxides and peroxide.

©)
NH,CONH, +2NaOH —— Na,CO; + 2NH,

1 mol of urea = 2 mol of NH3
60 g of urea = 2 mol of NH3

0.6 g of urea = 6—20><0.6 mol =0.02 mol of NHj,

For neutralisation: mol of NHz = mol of HCI in option (C), no. of moles of HCl = 0.1 x 0.2 = 0.02

(A)
In H3PO, oxidation state of P is +5, which cannot be oxidised further to a higher oxidation state.
Hence, it cannot act as reducing agent.

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

PAC E Volumetric Analysis Chem. XI

15.

16.

17.

18.

19.

(A)
In BrO,, Bris in highest oxidation state (+7). So it cannot oxidise further and hence, it cannot show
disproportionation reaction.

(A)
In disproportionation reaction one oxidation state is simultaneously oxidised and reduced.
Reduction

y Iz + +7 !-I
3MnO, +4H — 2 MnO, + MnO, + 2H,0
l |

Oxidation

(©)
In a disproportionation reaction, an element in one oxidation state is simultaneously oxidised and
reduced.

2H,0, —— 2H,0+ O, (Disproportionation reaction)

-1 -2 0

e 2NO,+H,0——>HNO3;+HNO, (Disproportionation reaction)
+4 +5 +3

e MnO;+4H" +3e” —— MnO,+2H,0 (Reduction reaction)
+7 +4

e MnO3F +4H"——2MnO; +MnO,+ 2H,0 (Disproportionation reaction)
+6 +7 +4

(50)

M. eq. of K,Cr,0; = M.eq. of FeC,0,

(+2) (+3) (+6) . 34 (+4) 3
Fe C,04+Cr, 07 ——Fe™" +CO,+Cr
n-factor of K,Cr,0,=2(6-3)=6

n-factor of FeC,0, =1(3-2)+2(4-3)=3
By law of equivalence,

n-factor of K,Cr,0; x no. of moles

= n-factor of FeC204 x no. of moles

\Y 0.288

= x0.02x6=—"—"—"—x3 = V =50mL
00 144

(19)

Compound Oxidation state of transition element
(i) KMnOg4 y=+7
(iii) K2FeOq Z=+6

So,(x+y+2z)=6+7+6=109.
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20.  (19)
2Fe?" + H,0, —>2Fe®" +20H"

2MnO;7 +6H" +5H,0, — 2Mn?" +8H,0+50,
wX=2,y=2,X'=2,y'=8,2'=5
LX+Y+X+Yy'+2z'=19

21.  (18)
Milli-equivalent of Fe?* = milli-equivalent of K,Cr,0;=> millimoles xn-factor of Fe?'=
millimoles x n-factor of K,Cr,O.
Xx10x1=0.02x15%x6

Xx=0.18=18x107° M

22. (16)
Writing the half reaction,
Oxidation half reaction,

MnO; —> Mn?"

Balancing oxygen,

MnO; — Mn?" +4H,0

Balancing hydrogen,

MnOj +8H* ——Mn?" +4H,0

Balancing charge,

MnO; +8H" +5¢” ——>Mn?*" +4H,0

Reducing half reaction,

C,0; —CO,

Balancing carbon and charge,

C,05" ——2C0, +2e~

Balancing charge in both oxidation and reduction reaction,
MnOj +8H" +5e” ——>Mn?" + 4H,0]x 2

C,05" ——2C0, +2e7]x5

2MnO; +5C,05 +16H" —2Mn?" +10CO, +8H,0

So, we get
b=5;c=16;x=2;y=10;z=8

23. (12
16" +Sg—>85%"
240H +S3—>4S,05” +12H,0+16e"
2Sg +240H ——>85% +4S,05 +12H,0
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24,

= Sg+120H" ——4S% + 25,03 +6H,0

®)

Acid (A) + Base —— Salt + H,0
0.1M (M(OH)2)

10 mi 0.05 M

30 ml
At equivalence point, equivalent of acid = equivalent of base
0.1x10xNn=30x0.05x2 = n=3.

B st o

(B)
4:%' %m-f% - ’\1‘._'@1”&5 ‘»k(fd Wi <)

) Y. :
= Ay WSoL b _ o
[ = zu.J
)] {W q-&m_& - 1o e
NNHST o "4 17 < &'17 c(,m
7'-. G{ﬂ H‘rg - Q'l,l? _

s - 7 . v
GL,; &lhid E)__L_f = "‘3{-’/!
®
}
- ‘eq '3% T“Ql(%, - Qq Q’% Hggﬁ\f
IO PR sedaadoy N facdov  of NG, (o, = ]
Lx N NG, o = ?x—pﬂiﬁ, 2610 3 (¢
M
= 2 ’ :
N, Lo, AT ?“QML@;- LxieD ¢ 166
- Q-':\l}m
e | . .
NﬂLCg% - ”’(?rh
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3. (A)
MH[‘_‘ - FG?‘} I__.;_

NG, (o 4 2l — 2N0C(L Mo L (o
2

) - / - 1
loog
g g
500 < reowf
MITH X Toexiv® = o Rk
ey
W 'Il?]-h[q 3
—_— A0 hc
Gap 1"
LT,
4. (B)
EAh kOt A (qoomy e shoc,y
H
L D -
S 6 t 4 ; X2 = ol
"-'_E_ } Lﬁl___”‘ = o]
= '_-3'_?
Ykon= Y47 e
42
= AZ5%
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5. (B)
Vol of, Q, ,hj){-mt“f - n¥lon -

Py Gy e
.
E{J4{L-OW 7 Cag

n (_{]D . ‘11Q T"[‘H-ﬁ{.ﬂ.ln{j ':.'IL = )1‘-\ é‘r:. — —r--
LI TS

Can+ -

ac+h e, - Cato, Lo

T‘\-”)% = Mg - ;”14-1

P i
Flim, = e W R L 2 1

6. (B
Gﬂ\\»ﬁ NQ e waag Yoee (o,

NOH (o,
) Ny NG Co,

fat
T‘f"“'r':th" w ﬁNhkita'?_ 5

= n o,
a-- — _-]IIQ.’CJ = % ._{-_,_ p‘-l

, Lwcmlz@* Y

_l'ka_:; G

roles o Co A Yo o2

= oo Long

T 4o
n - ‘5 /{@D %P\
AF ekt of A = 35

G, Hl":‘

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

PAC E Volumetric Analysis Chem. XI

\_,/—") CF\& = C‘l@j}jbﬁ

= (£ 0645 £

9.  (C)

1< 254 M = 261\
&-30‘1‘ ”TD

m' fe SC{_" - 2{15

et of Feiaan L bre =2 4279
Mo 25
- 2202k
% o feto, g« g1 t
v e —J—Rlﬁh
T
= Q9L
10.  (B)
fe o, — feo 4 fe, o
" ¥
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11.  (B)
Nix28 + NN = 1oy |
NN % mjgzb,x!b'}’“- ‘3*_""35'
(43.4"
- |3

N - KRR TECT S
2 - "?/‘l_b = Dj)f)

12. (A) '
@Hga'gau Y ZNGOH  —s i ror © 4N so,
9 of NaoH Yeacked Wtk HSo

Ao an 2xomt 2q oy NGO w5 Ef“ 1ox(63

ol eq o Nl > 01 |x g s 0oL = 20K

Lo muwhsch Nook = o Naty - JOXITS Ly 2
tach e

kel aﬁb@&hﬁ} 8¢, Veoghah =

1077

2
w “- fb_/ X |27 - é‘%m
7 h“u‘J ‘:’E’L Ko = QGA
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13. (A
kol + Na, (o,
% U
| W,
f v B
-?JE *) A _[i_-f £y - ,é_mﬁ 15 Yo 3 - OB X (o3
‘ D
" - o125 A6 3
WL Wy 3 = Lo Rl = 125 > 7 G
56” t ok 20 &
ShatE W o 5 A6
e
ritl Y . -3
ey 028A(0o
56
- 1
Wy = (4%1o = O 0lYy %ﬂ
14. (D)

(A) The purple colour of KMnO, is decolourised due to the reduction of MnO, to Mn?" and
Czoﬁ‘ is oxidised to CO, in acidic medium.

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

Reduction (oxidising agent)

l -

(B) Brz +2I7 = 2Br™ +1,

- |

Oxident (reducing agent)
(C) 28,02 — 5,03
4x-12=-4 4x-12=-2

4x =8 4x =10
A 10-8=2 A

Change in oxidation number of each S = % =0.5

(D) CH;:x+4=0,x=-4
CO,:x-4=0,x=4
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15.

16.

17.

(A)

(A) An element in the lowest oxidation state can only attain higher oxidation state. So it is a
reductant and undergoes oxidation.

(B) An element in the highest oxidation state can only attain lower oxidation state. So it is an
oxidant and undergoes reduction.

(C) The oxidation state of Rb and K is +1 (first group element)
+1x4 +1

Rb, K[HV;00]™
HV,qOs =1+10x—2x28=-5 = x=5

Oxidation state of V=5

+1x2 ~1x2
(D) Calomel is Hg, Cl,

The oxidation number of Hg is +1 and valency is 2.

(A)

(A) Wrong: The algebraic sum of the oxidation numbers of all the atoms in an ion equals the
charge present on the ion.

(B) True statement

(C) True (2CI" ——Cl, +2e™) (oxidation)

(D) True

©

(A) Disproportionation reaction:
0 -1

Br,——2Br~  (Oxidation state of Br, decreases from 0 to —1)
0

Br, —— BrO;
X—6=-1
Xx=5

(Oxidation state of Br, increases from 0 to +5)
(B) Disproportionation reaction:
+1 0
Cuy0 — Cu (Oxidation state of Cu
decreases from + 1 to 0)

Cu2+ (Oxidation state of Cu
increases from + 1 to + 2)
(C) Oxidation:

+2 +4
CN — CO; + 2e"
Xx=3=-1 X—6=-2
X=2 X=4
CN — NO; + 8e~
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(Oxidation state of N=-3) x -6 =-1
X=95
Both are oxidation.
(D) Disproportionation reaction:

(CN)2 gets simultaneously oxidised to CNO™ and reduced to CN™.

B s e

MULTIPLE ANSWER(S) CORRECT TYPE:

1.

(C, D)
+6
(A) CrO; (Maximum oxidation state, cannot be oxidised further)

+3
(B) Al,O5 (Maximum oxidation state, cannot be oxidised further)

+4 +6
(C) SO,——>S0O3; (Can be oxidised further)

+6 +7
(D) MnO3——> MnO, (Can be oxidised further)

(A, B,C,D)
All are correct.

(A, B,C

(A) Oxidation state of K is +1 in both reactant and product.

In (B), oxidation state of Cr (+6) does not change.

In (C), oxidation states of Ca, C and O do not change.

In (D), the H,0, which disproportionates is both oxidising and reducing agent.

(A, C,D)
+1x3 -3 2
4H,0+Cuz P ——»3Cu?" +H;PO, +11e” +5H*]x6

6e” +14H" +Cr,05 ——2Cr* +7H,0]x11

6CU5P +124H" +11Cr,03" —»18Cu?* + 6H,PO, +22Cr** +53H,0

(A, B, C)
(A) Cu,0 is reduced.

Cu,S is oxidised.

(B, C)
(A) Fe*(Cr,0,)* : Oxidation state of Cr = +3

(B) K'[CrO4CI]™ : Oxidation state of Cr = +6
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10.

11.

12.

13.

© | \lclr/ | Oxidation state of Cr = +6. (Two peroxo linkage)

(D) [Cr(OH),] : Oxidation sate of Cr = +3

(A,B,C,D)

(A) CH,0:x+2-2=0= x=0

(B) CH,CIl,:x+2-2=0=x=0.

(C) CgHyp04:6x+12-12=0 = x=0
(D) CipH»04q1:12x+22-22=0 = x=0

(B, C, D)
A is not a disproportionation reactions.

(A,B,C,D)
The element in a molecule having its oxidation state in the middle (i.e., greater than minimum and
less than maximum) can be used as an oxidising agent and a reducing agent both.

(B, C, D)
0 _ -3 +1
(B) 3H,0+P4+30H——> P H;+3H, PO,
0 _ 9 +2 )
(C) Ss+120H——4S" +2S,05 +6H,0
0 _ +1 -1
(D) Br,+20H——BrO™ +Br +H,0

(B, C,D)
(B), (C) and (D) are redox reactions.
In (A), there is no change in the oxidation state (+6) of Cr.

(B, D)
Since, Cr,03 is reduced to Cr®*, so H,0, must be oxidised to O,.

Oxidation number of Cr in CrZO$‘ is +6 and +3 in Cr*.
So, change in oxidation number = 3. Hence statements (B) and (D) are wrong.

(A, B, C)
(A) MnOj +8H" +5¢” —>Mn? +4H,0
(0.1 mol)
mEq of MnO, =0.1x5=0.5
Fe?" —>Fe*" +e~
(0.5 mol)
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14.

15.

16.

— mEq of Fe?* =0.5
(B) FeC,0,—>Fe*" +2C0, +3e”
(0.166 mol)
= mEq of FeC,0l4=0.166x3=0.5
(C) C,05 ——2C0O,+2e”
(0.25 mol)
= mEqof C,05 =0.25x2=05

(D) Cr,0% cannot be oxidised.

(A, B,C,D)
(A) 1.7% =1N
6.8%=4N
B) M= % _oMm
©) 1.7%=5.6V’
6.8% =224V’
(D) Volume strength =5.6xN =5.6x2xM =11.2xM

(B, C, D)
pOH = 1, strong basic medium

= MnO, —>MnOL2f (n-factor = 1)
26H + H202 —)02 + 2H20+ 2e”
mEq of H,O, =mEq of MnO,

X x1000=1oox(1x1j
2 5
x=0.34¢
(A,B,D)
i. mEq H,0, =mEq of Cr,0%"
(n=2) (n=16)
(A) mEq of Cr,05~ =mEq of C,05

(n=2)
2.0xN, =5.0x1.0x2
N, (Cr,03)=5 (i)
Therefore, substituting the N, in Eq. (i)
20mLxN; =40 mL x5
N; (H,0,) =10
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M;(H207) =%=5 M

(B) 1N H02=5.6V
~10NH,0, =56 V
(D) NpV; +NoVy = NaVy (V3 =10+40=50mL)

10><10+40><gx2: N3 x50

N3 (f'nal) H202 :3 N
The volume strength of H,0, =5.6x3=16.8V

COMPREHENSION TYPE :

1.

(D)
G?\-y THY Teplace o
™ fﬂdb?-‘j_
E= 3% -q9
©)

27w 4 9_16_{1[_,5\@_ CONY > Ky In, (Fecc Nm;. CK_

bemete 2 K & veplaceg gy ﬂfwm*ra

E= Mk

(D)

Coaly —
2fes, 120, = fe,0 HiSo

Gy

“fes, £ 110, —s afeo 4 LSO,
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4. (D)
J— N=240 -2
l&@ ;"(f EH“‘-} {3 ‘
1o B )
< 7
L\Lt\rr B ‘_'___’_Zif,{g = 265
N feckor =2
nk"uﬁ'f Jﬁt""'ﬁ\i‘fﬁe‘ 22 .
A
5 (A)
t +4
S —> <O
AN
n>= A4
C= s
6 (D)
2. G-
Fepge0 = 095 feg,
Q =
+ o b5HlD Ll H
f 7
N ‘}Q‘(PM' - f?/ - 0 ﬁg
B> Mogg
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7. (D)

kLp(FE CU\U{] ~> (_i[{‘"f‘ FoPefd CE%__’Z, + QN(}f)

TR 7t + gle®
n ] _
—Fh:h)v ][‘DY I"‘}.l:q(l‘ﬂrm::a{tﬁ)‘L = o U550
{q(}%f“\rﬂn%: R ob Bq(Mng )
qZ_
6“(; = [oX ¥
b LQL
8. (B
C—qt"qq 1*“\1,1-1-;' W_'tl L,\jﬁ Lulf_i_
(_L'!:l}"—""[:l.; | e -
> 2T ——J:»f: {2e
n ]LG‘Q"DT_—I "\._____F
SD_%F_L _— c:abl‘:ﬂl
+ 2 g
\\.__ =
- n fochwy = 2

.{iﬂ' Y

T }‘{’['?B-“ eq ol ) - <qef Culo,
X 506 ] = Phmaled of (G0,
ol o (—ul{}u - oL
ot of, (_u%\r ~ £341 %ﬂ‘r
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9. (D)
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+(pt
m - 2]y

bt - q & é“a--fﬂ—m
203 = QLAY
V= % Lhc = 750wy

10. (D)
e +5 Eﬂf :h"“"-f; L[
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P o ﬂ . . - .
- 36 kICt 21y - J—- / n_t? f)?ﬁﬂj_!{_g_d - 3

. -
kp > 66 00|
I
N . vl - BB
ROy = 9—-,: s Nag - {3_755 -
S5 ~ el
Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

PAC E Volumetric Analysis Chem. XI

11. (D)
Qb-f»gl“ﬁ _._}f[l 1 0, +
tou t

€qpf T, - Qo %}m = XD 2%0

= 6oL

Ll;)_t:.

Wﬁi‘ _,'1:.] = & oL
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rustas of Q= o 0]

- & ol

Valioe of O * Ol K224~ 0224 fju.
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13. (D)
Ba (Mr0yD, —m ANt
. _,,#
k—-—“":i‘i":h.e,
[ X mgtes of %Q(MI\DH; = 2K 01X BC
(12
maoles of, Balteu,y - oL
L
moksef, = oK 375 378
A mt.i:g = B (o r CRIB
S5
14. (©
i
:3
Lﬁmf’b"“? %
g 64 Ho, = ('Sf»f&{) fL e EEFMEI} t\ll/jb@
Lhoryp = BROS XL
m= | Ao\ ,rih*:rg]f.kh =112
15. (D)
<q R 1o, - <ol T
2x 0\ xm 2 24 250\
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- ':j‘ pl
M= 1 RSURTY
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16. (D)
224wl

>1 Hﬁ*l Can Libewede 2274 o,

o v 2240 el O We mead 00 g
17.  (C)

vy

R4 of ko = eq e Af (mni}”}

lﬂﬁ%l‘l A )___/_- - X ML kf/;(“:;:i
v
™M~ b
18. (D)
x> 2A 20k M = E x oKD
M = T/L{bl;/‘g
A Ll
S 4 VT -
{D'\"tj < Loy tmM= bt b
oo 2

et frenen = L g = 5

19. (D)

118% oleum means 100 g of oleum requires 18 g of H,O to form 118 g of H,SO,.
SO3+H,0——>H,S0O,

1mol 1mol

(809) (189)

. % of free SO3 = % %100 = 80%
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20. (B)
% of free SO; =20%
i.e., 20 g SO; is present in 100 g oleum.
"+ 80 g SO5 required 18 g H20.
. 20 g SO; required 4.5 g H20.
.. % of labelling of oleum = 100 + 4.5 = 104.5%

21. (D)
147% oleum sample implies 100 g oleum sample on addition of 47 g H,O will form 147 g H,SO,.

Equivalent of H,SO, = % =3

. mEq of H,SO, = mEq of NaOH
3x10° =500mL x xx1
~ 3000

X=""=6M
500

MATRIX MATCH :
1. A-2:B-1;C-4:D-3

® 2T, —> (11}23;}' 1 610:3

31 o b St cont
e 4 e
ﬁ{“&}m E BH'/ ~27

P!
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D A 3
() L}bPﬁl"—-? PH3-1~HEF)§ n - qu

- -2y
K n- EL______,.- nj-; o l+h { 4
C=3ny
T, d]'
3. A-4:;B-1,C-2;D-3
Br, — Br® 4 E‘;‘r"%’*"
{?.c"‘"r— By, —R o) 14
By, 2 By CRY, 11281 — 16 Ry® 42Ry P
teun I L e ® HEHD
—_— A
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BN 2 rX‘RCiSE-2(C]

3. 2.5 ml

eq f kmeo, = g ob felo

- - " — YN L] - i e -
Tf\ﬁL"L;—-r M - 5102 AN [ £ Do X GO
N, X
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4, 1.28%
M o Hel wid =[x 08— 8,4 (0
lot C,j‘w B (o), & prefent

" .
oA © 53

(A

W= 2*:-:%"') ’(“;-5 ?&T\
or 2565 X o3 .
’é} - — KH_'}“ = F?%/"‘
2.0
5. 0.267 M

o J:&‘Ur‘m 0d O Qerg] = 2

- 2 '\l' | o
N ‘*é_ /3) » C ‘?’?ﬁ . 0267 ™)
6. 0.063 M

k1o, + k1 — 7

- h:_rll“

- M""9'=L=.__H -
Fb_g f = _;];_TL +}5_

- g: & PN
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8. FeC;0,=102M, FeSO,=3x 102 M
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11. N = 2.94, Volume strength = 16.464, Wy, =9.299
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13. @ 34.4ml  (b)55.8ml (c)21.3ml
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16. E, 2
6
(a) Itisaredox reaction:

6e” +Cr,05” ——2Cr*" (n=6)
(Fe* — >Fe* +e
2(HC,07) ——4C0,  +4¢™ |y )

2+4x-16=-2 4x-16=10
a4x =12 4x =16

. 1 mol of Fe(HC,0,), =% mol of Cr,03"
(b) Itisaacid base reaction
NaOH (n =1, one OH ion), (HC,03), (n=2, 2H" ions)

Fe?" does not react with base (NaOH).
2 mol of NaOH = 1 mol of Fe(HC,0,),
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17. 1:5
In strong basic medium, MnOj is reduced to MnO3 .

[e"+MnO; — MnOf{(n =1)]

[C,0% —52CO, +2¢™(n = 2)]

In acidic medium, MnOj is reduced to Mn?®",
5e” +MnO; —>Mn?*(n =5)

Mole of MnO, in acidic medium :%

Mole of MnQyj in strong basic medium =1

18.  (10)
Strength N=Ew (Mw = Ew of HCI =36.5 g)
Strength  3.65

NHC| = = = 01 N
Ew 36.5
mEq of HCl = NxV(mL) =0.1x 2000 mL
=200 mEq
HCI = Al(OH);
mEq = mEq
200 mEq = VeI g0 gy MW _ 78
Ew 3 3
: 3
200 — Weight x10
78/3
. 200x78
Weight of AI(OH); = =5.29=5200m
J (OH)s = To00x3 J J
Number of tables of Al(OH); = % =10

Only One Option Correct:
1. (A)

The change involved is MnO, +e- ——>MnO3~

i.e. it involves only one electron
Mol. wt M
Eq. wt = o _Mwm [ Mol.wt.= M ]
No.of e” involved 1

2. ©)
The sum of oxidation states of all atoms in compound is zero.
Calculation of O.S. of C in CH,0.

X+2+(-2)=0 = x=0
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3.

(B)
For equivalent weight of MnSO4 to be half of its molecular weight, change in oxidation state must be
equal to 2. It is possible only when oxidation state of Mn in product is +4. Since oxidation state of
Mn in MnSOg is +2. So, MnOz is correct answer.
In MnO2, O.S. of Mn = +4

Change in O.S. of Mn = +4 — (+2) = +2

(©€)
2+2(2+x-4)=0[" Ba(H2PO2)2 is neutral molecule]
Or 2x-2=0 = x=+1

(B)
BaO, + H,S0, —» BaSO, + H,0,

Oxygen is the most electronegative element in the reaction and has the oxidation states of —1 (in
H,0,) and -2 (in BaSO,).

(A)
Balance the reaction by ion electron method.

Oxidation reaction : C,05~ —2CO, +2e"]x5
Reduction reaction : MnOj, +8H" +5e~ — Mn*? +4H,0]x2

Net reaction : 2MnOj +16H" +5C,03~ — 2Mn?* +10CO, +8H,0

(D)
(i) H3PO; is dibasic acid as it contains two —OH groups.
I
P\
o\ TH
OH

(i) Normality = Molarity x basicity of acid.
(ii1) Basicity of H3PO; =2
Normality =0.3x2=0.6
(A)
O.N.of Sin §§=0;
O.N. of Sin S;F, =+1;
O.N.of Sin H,S=-2.

©)
+1 +5 -1

(i) 3CIO™(ag)——>ClO3+2CI-

It is disproportionation reaction because Cl is both oxidised (+1 to +5) and reduced (+1 to —1) during
reaction.
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10.

11.

(A)
Equivalents of H,C,0, -2H,0 = Equivalence of NaOH (At equivalence point)
. 6.3
Strength of H,C,0,-2H,0 (ing/lL) = ————=25.2¢g/L
g 2C504-2H,0 (ing/L) = = o 9/
Normality of H,C,0, -2H,0 = S0endth _ 252 4 4
Egq.Wt. 63
{Eq. wt. of oxalic acid = Mol. wt = % = 63}

Using normality equation :

NVi = N,V7
(H,C,0,-2H,0) (NaOH)
0.4x10=0.1xV, or V, = 2210 _4q i
(B)
(i) Find change in oxidation number of Cr atom.
(i) Eq.wt. = Molecu_lar wit.

change in O.N.

In iodometry, K,Cr,O, liberates 1, from iodides (Nal or KI).

Thus, it is titrated with Na,S,05 solution.

2Na,S,0; + I, — 2Nal + Na,S,04

O.N. of Cr changes from +6 (in K,Cr,0O-) to + 3. i.e. 3 change for each Cr atom
Cr,07~ +14H" +6e~ — 2Cr¥* +7H,0

Thus, one mole of K,Cr,O; accepts 6 mole of electrons.

Molecular weight
6

Equivalents weight =

One or More than One Option Correct:

1.

(A, B,D)
Balancing the chemical equation by half-reaction method.

I” +CIlO3 +H,S0, ——CI” +HSO,; + 1,
2T ——1,+2e7]x3

ClO; +6H" +6e” ——CI™ +3H,0
ClO3 +61~ +6H" ——3l, +CI™ +3H,0

Adding 6HSO, to both sides.
CIO3 +61™ +6H,S0, ——3l, + CI” + 6HSO, +3H,0
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Matrix-Match Type :

1. (A-P, S); (B-R); (C-P, Q); (D-P)
(A) The reaction is redox reaction because the O.N. of O in O, is 0.5 and that in O, is zero. In

(B)

(©)

(D)

05 is—1.0. It involves reduction oxidation reaction. Since, here a part of molecules is oxidised
and a part is reduced, so it is disproportionation.
The structure of Cr,02" is given below

- Q‘. T 2-

[In any solution dichromate ions and chromate ions exist in equilibrium. In alkali solution,
dichromate ions are converted into chromate ions and on acidification chromate ions are
converted back into dichromate ion.]

The reaction is

2MnO; +6H" +5NO; — 2Mn?* +3H,0+5N03

In involves change in O.N of Mn from +7 (in MnQOy) to +2 (in Mn2+). So Mn is reduced and
NO; is oxidised to NO3; it is a redox reaction.

The structure of NO3 (one of the products) is trigonal planar.

3Fe?" + NO3 +2H,S0, — 3Fe®" + NO+2S0%™ +2H,0
It is a redox reaction.

Numerical / Integer Answer Type :

=

(1.875)
(18.75)

5Fe?" + MnOy +8H" —5Fe>" + Mn?" +4H,0
For 25 mL

meq of Fe?* = meq of MnO,

=12.5x0.03x5
For 250 mL
m.moles of Fe?" = 12.5x0.03x5x 250

| 25
Moles of Fe2* =872 ol
1000
=18.75><10_3 =1.875><10‘2
x=1.875

1.05

% Purity of Fe®" = ﬁ><1OO =18.75%

y=18.75
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(5)

0 0
I |
S

Na | O—8—

vai

+5

Difference in oxidation number=5-0=5

Fill In the Blanks:

1.

7
+ —
(+3)
Sum of oxidation states of all atoms (elements) in a neutral compound is zero.
As YBa,Cu305 is neutral.

(+3) +2(+2) +3(x) + 7(-2) =0

or 3+4+3x-14=0; x:+§

Subjective Problems:

1.

Balance the reactions by ion electron method.
(i) Cu,0+2H" —2Cu®" +H,0+2e7]x3 (1)
NO3 +4H" +3e™ — NO +2H,0]x2 .(2)

3CU,0+14H" +2NO3 — 6Cu?" +2NO+7H,0
(i) K,[Fe(CN)gl+6H,S0, +6H,0 — 2K,S0, + FeSO, +3(NH,),SO, +6CO

HI <1, <ICI<HIO,; O.N.of lin I, =0, HI =-1, ICl = +1, HIO, = +7 .
Balance the atoms as well as charges by ion electron / oxidation number method.
(i) 6Ag" +AsHg +3H,0 — 6Ag+HyAsO, +6H™

(i) CIO3 +61" +6H,S0, — CI” +6HSO,4 +3l, +3H,0

(ili) 4S+60H™ —25% +S,035 +3H,0

(iv) 2Mn?" +5PbO, +4H" — 2MnOj +2H,0+5Ph*"

(v) Cl,+20H™ -»CI" +CIO” +H,0

(vi) 2Ce* +5,05" — 2503 +2Ce**

(vii) 2HNO; +6HCI — 2NO +3Cl, +4H,0

(viii) Cr,0%™ +3C,H,0+8H" —3C,H,0, +2Cr*" +4H,0

(ix) 4Zn+NOj3 +10H" —4Zn%" + NH} +3H,0
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