Equivalent Concept & Titration / ﬂ—

Bl Exercise-1
= Marked questions are recommended for Revision.

» ff*ed 999 M A g B
PART -1 : SUBJECTIVE QUESTIONS
I - | ; QYA H® Y99 (SUBJECTIVE QUESTIONS)

Section (A) : Classical Concept of Equivalent weight / Mass, Equivalent weight,
n-factor and Normality for Acid, Base and Precipitate

GUS (A) : JIIP! R / SHAM B YA GRON, 37, &R 9 Ja89 & fog goaia!
HR, n-TUlie SR A

A-1. Determine the equivalent weight of the following ions :

1 oAl &1 gl IR ST ST |

(a) Na* (b) AR (c) NO* (d) CI
(e) COa% (f) SOz (g) POs3
Ans. (a)23;(b)E=9;(c)E=30;()E-= 35—1'5;(e)E:30;(f)E=48;(g)E:31.67
Sol. (@E="-=23 (b)E= - =9 () E===30
_ 355 _ 60 _ _9_
(d)E= ] (e) E > 30 HE > 48
95

E=—=31.67
9 3

A-2. Determine the equivalent weights of the following salts :

=1 vl &1 JeATd! AR A1 DI |

(a) NacCl (b) K2SO4 (c) Cas(POa)2
Ans. (@)E=585 or E=585; (b)) E=87 or E=87; (c)E=51.67 or E=51.67
Sol. @ E= o8 =58.5 ordar E=E, +E, =23+355=585
X
174
(b)E:2X1:87 or J1 E:EK++E503,:39+48:87
310
(c)E= =5167 ord1 E=E_, +E_ ., =20+31.67=51.67
3x2 Ca POy

A-3.a  1.12 litre dry chlorine gas at STP was passed over a heated metal when 5.56 g of chloride of the metal
was formed. What is the equivalent weight of the metal?
STP WR TW o7 & HUR 1.12 Allck Y& TR I/ JaIfed &l SRl 8 Al 87g $I 5.56 U1 FARES A<
BT B | OTg BT Jodid! WR FT BN ?

Ans. 20.1

Sol. Mass of Cl2 = 1.12 x71=3.55¢g
22.4

3.55 g Cl = (5.56 — 3.55) g metal
35.5 g Cl =20.1 g metal (equivalent mass of metal)

Bl Clz ®T SgA = ;'212><71: 3.55 9

3.55 UM Cl = (5.56 — 3.55) 9 91q
35.5 91 Cl = 20.1 UM €1 (4Tg BT JoATd! SeIH)
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Equivalent Concept & Titration / ﬂ—
Section (B) : Equivalent weight, n-factor and Normality for Oxidant and Reductant

U (B) : ARIPRD T Jqardd $ Y gedid! R, -0l 3R e

B-1.= A mixture of CuS (molecular weight = M1) and CuzS (molecular weight = M) is oxidised by KMnO4
(molecular weight = Ms) in acidic medium, where the product obtained are Cu?*, Mn?* and SO2. Find the
equivalent weight of CuS, Cu2S and KMnO4 respectively.
CuS (fa®d AR = M1) TAT CupS (RNMTH AR = M) & UH fA8101 &1 KMnO4 (3M0a® R = Ms) §RT
IRl A1 H Sifeiiegd fan T, @1 9T St Cu?t, Mn?* @ SO2 8 | CuS, CuzS @21 KMnOs &1
BT JoATH! YR =T HITOTT |

Ans. % & %
6 8 5
Sol. v.f.ofCuSis2+6=8 Eqg. wt. of Cu2S :%
: M
v.f. of CuSis 6 Eqg. wt. of CuS = Gl
q M3
v.f. of KMnOzs is 5 Eq. wt. of KMnO4 = =
Bl CuzS &1 FASHHRS (v.f)2+6=8%7| CuzS &1 Jedidh! ¥R = M?
CuS &1 FASIdR® (v.f) 67| CuS &1 TPl AR = %
KMnOs &1 FATS®dRS (v.f) 52 | KMnO4 &1 Jalidl YR = M?

B-2. Determine the equivalent weight of the following oxidising and reducing agents :
(a) KMnOx4 (reacting in acidic medium MnO4~ —— Mn?*¥)
(b) KMnOg4 (reacting in neutral medium MnO4s~—— MnO3)
1 SifRfieRS 9 Uards AfMEGHD & Jodid! IR B TOMET G |
(a) KMnOa (37 #1e9 | foham MnOs~ —— Mn?Y)
(b) KMNnO4 (ISR A1egd # fhar MnOs~—— MnOy)
Ans. (a)31.6 (b) 52.67

Sol. (a) @zsle (b) @zsz 67

Section (C) : Equivalent Concept for Acid Base Titration and Precipitation Reactions

GUs (C) : 37 &R IAGAMYT d &Yy sifAfhamei & fog geaie amon

C-1. 0.98 g of the metal sulphate was dissolved in water and excess of barium chloride was added. The
precipitated barium sulphate weighted 0.95 g. Calculate the equivalent weight of the metal.

0.98 g T |Wehe B Sl § Bl AT JAT IRIA FARTSS BT MR e T | saafia IRTH FaRS S
P YR 0.95 g M1 | €1 & JoATd! AR Bl ITOMET PR |

Ans. 7261
Metal BaSO,
Sol. sulphate (aq) ﬂ» (0.95 g)
(0.98 g)

Now, 233.34 g BaSOs=96 g SO4*-

0.95 g BaSOs = 96 x0.95 or 0.39 g SO4%-
233.34

Mass of metal in metal sulphate = 0.98 —0.39 =0.59 g
Now, eQmetal = gz
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Equivalent Concept & Titration / ﬂ—

0.59 _ 0.39
Enew 96/2
Emeta = 72.61

B eTg Wethe (STef) + BaCl, BaSO,
(0.98g) —> (0.95¢)

37, 233.34 911 BaS04 = 96 g SO42-

0.95 9™ BaS0O4 = _%_ % 0.95 I71 0.39 U™ S04~
233.34

gTd Fehe H gr] BT S = 0.98 — 0.39 = 0.59 U™
39, eQurg = eqsog,

0.59 _ 0.39
Eaq 96/2
Eeng = 72.61

C-2.  Adilute solution of H2SO4 is made by adding 5 mL of 3N H2SO4 to 245 mL of water. Find the normality
and molarity of the diluted solution.
Sl @ 245 mL H 3N H2SO04 & 5 mL &1 iR H2SO04 &1 Vs 7 faerad = S & | o fera &
AT T AR ST BT |

Ans. 0.06 N, 0.03M

Sol. N1Vi = N2V2
3 x5=N2x 250

so N2=0.06 N,
Now, v.f. of H2SO4 = 2
0.06

SO molarity = — =0.03 M

Bl N1V1 = N2V2
3 x5=Nz2x 250
g9fer? N2=0.06 N,
314, H2S04 & HATSIHRD = 2

3Ty, ARl =O'—§6=0.03M

C-3.» What volume at NTP of gaseous ammonia will be required to be passed into 30 cm3 of 1 N H2SO4
solution to bring down the acid strength of the latter to 0.2 N ?
NTP W R srifan &1 fae emadd, 1 N H2SOs faead @ 30 cmd & yarfea fean <y, f5os 9 &
3 AT 0.2 N &1 Y ?

Ans. 537.6 mL

Sol. Final No. of eq. of H2SO4 = 0.2 x 30 x 103
6 x 103
Initial No. of eq. of H2SO4 1x30x10-3
30 x 103
No. of reacted Eq. of H2SO4 24 x 1073
So, No. of equivalent of NHz 24 x 1073

No. of Mole of NH3
Volume at S.T.P

24 x 1073 (v.f. = 1)
24 x 22400 x 1073
24 x 22.4 mL
537.6 mL
0.2 x 30 x 10-3
6 x 103
H2S04 & URMRS i = 1x 30 x 1073

= 30 x 108
H.S0.4 & fharerl g 24 x 10-3

B : H2SO.4 &1 JAfTH i Gl
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Equivalent Concept & Titration / ﬂ—

3 NHs & Joi®d = 24 x 103
NHz & Aral = 24 x 103 (v.f. = 1)
S.T.P R 3maaH = 24 x 22400 x 103
= 24 x 22.4 mL
= 537.6 mL

Section (D) : Equivalent Concept for Redox reactions, KMnO4 / K2Cr207 v/s Reducing

Agents & their Redox Titration

@us (D) : vefad fAfbareii @& folg Jeai® ERON, KMnOs / KoCr207 vis J9aH

AfNHHD T 3D IS AT

D-1.= 1.60 g of a metal A and 0.96 g of a metal B when treated with excess of dilute acid, separately,

Ans.

Sol.

D-2.

Ans.

Sol.

D-3.

AnNs.

produced the same amount of hydrogen. Calculate the equivalent weight of A if the equivalent weight of
Bis 12.
1.60 U™ €1 A T 0.96 UM o1 B &1 a1 Jue—9od w9 W IMMEe O oFd © W HRardl T

SHY FHM AT H BTSgio U< 85 | A didl 4R &I 01 &R A B BT Jodid! IR 122 |
20
€(0metal A = €(metal B = €(H2
1.60 _ 0.96
eq wt, 12
1.6x12 - 20
0.96
€0ergA = €QurgB = €(]H2
1.60 _0.96
qoid UR, 12
1.6x12 -0

or eqwta =

i JATH! HRA =

It requires 40 mL of 1 M Ce** to titrate 20 mL of 1M Sn?* to Sn**. What is the oxidation state of the
Cerium in the product ?

1M Sn2* & 20 mL B Sn** ¥ AT = & fW 1 M Ce* & 40 mL P Jaegdar el 8 | S 4
s @ SifaRfimRoT sraven F1 § ?

+3

Milli equivalent of Ce** = milli equivalent of Sn?*

Ix v.f. x 40 = 1x 2x 20

sovf.=1

Ce**is reduced in Ce®".

Ce* & firell gdi® = Sn2* & el g

1x FATSH RS (v.f.) x 40 = 1x 2x 20

gafeg v.f. =18
Ce*, Ce? ¥ 3ry=fid grar 2 |

25 mL of a solution of Fe?* ions was titrated with a solution of the oxidizing agent Cr.07?-. 50 mL of 0.01
M K2Cr207 solution was required. What is the molarity of the Fe?* solution ?

Fe2 argd & 25 mL faaad &1 difRieRS Cr.0-.2- & e & | srgarua fdan | g9a fog 0.01
M K2Cr207 fa@@9 & 50 mL &1 aegadl gs | Fe?* faead & AreRan & 2 ?

0.12 M.

/\
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Fe? + CI’ZOJZ —_—> cr o+ Fe®”
+3
<ol *+6 vi.=6
vf. =1
No. of m.eqg. of Fe*2 = No. of m.eq. of Cr20772
[Mx 25] x 1 =[0.01 x 50] x 6
M = 0.01 x 50 x6
25
M=0.02%x6=0.12
Fe+2 + Cr207_2 é Cr3+ + Fe+3
+3
oo +6 vf.=6
vf.=1

Fe2 & fAeiigedid 1 I&1 = Cr.072 & eligedid &1 |
[M x 25] x 1 =[0.01 x 50] x 6
0.01x50x 6

25
M=0.02%x6=0.12

M=

D-4.=» How many mL of 0.3M KzCr207 (acidic) is required for complete oxidation of 5 mL of 0.2 M SnC204

solution.
0.2 M SnC204 fde@s & 5 mL & goiaqan Sfiefiaxer & folg 0.3M KeCr07 (3Fid) & fhas mL &
JMITHT B2

Ans. 2.22 mL.

Sol. SnC204—— Sn** + CO2

v.f.of SNnC204=2+2=4

Now  milli equivalent of K2Cr207 = milli equivalent of SnC204
03x6xV=02x4x5
V=222mL

B, SnC204—> Sn** + CO2

SNC204 BT FIASH PRS =2 +2=4

39 K2Cr07 & fAeft QF?JTEB =SnC204 & el WEB
03x6xV=0.2%x4x5
V=222mL

Section (E) : lodometric/lodimetric Titration, Calculation of Available Chlorine from a
sample of Bleaching Powder

HRT (E) : IMASIFARIG, /AN A, fiie® gvf & T& 7 ¥ Suael R &I
gRea

E-1.a 10 g sample of bleaching powder was dissolved into water to make the solution one litre. To this
solution 35 mL of 1.0 M Mohr salt solution was added containing enough H2SOa. After the reaction was
complete, the excess Mohr salt required 30 mL of 0.1 M KMnO4 for oxidation. The % of available Clz
approximately is (mol wt = 71)
10 9 foRSa ot &1 oiad # O aR fIeas &1 U@ oftex 941 foran | 39 fa@@s # 35 mL 1.0 M 8R
AU BT AFAI (H2S04 & TereR) e = | Af¥fshan qoi 81 91 R AR dd91 & 3Mfaad &1 eI
PRI P fU 0.1 M KMnOs & 30 mL &1 @zl gdl a1 fakes 9ol & T Clo &1 % o9 8RN
(SR = 71)

Ans. 7.1%
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Sol.

E-2. %

Ans.
Sol.

Excess of Mohr's salt = 30 x 0.1 x 5 meq.
=15 meq
Mohr's salt consumed = [(35 x 1.0 x 1) — 15] meq
=20 meq.
Now  Cl: + 2Fe?* —— 2Fe* + 2CI- (balanced equation)

So moles of Clz = % x moles of Fe?* = %eq. of Fe?* = % x 20 m moles = 10 mmoles

=10x103x71g=071g

0.71

So, required % = 0 x 100 =7.1%

HIER 901 BT AMfdd =30 x 0.1 x 5 fAell geaid
= 15 el g
AIER Faul 1 @d A = [(35 x 1.0 x 1) — 15] Al g
=20 el g
39 Clo + 2Fe?* —— 2Fe3* + 2CI- (J=gfera srffshan )
saferg, Cla® a1 = % x Fe2* & #Id = %Fezw‘) TP = %xzo x10-2 HIdT = 10 X103 /T
Cl® WR=10x103x71=0.719

gaferv, Sustel Cl, &1 gfrerd - e 100 =7.1%

A mixture containing As203 and As:Os required 20 mL of 0.05 N iodine solution for titration. The
resulting solution is then acidified and excess of Kl was added. The liberated iodine required 1.116 g
hypo (Na2S203.5H20) for complete reaction. Calculate the mass of the mixture. The reactions are:

As203 + 2I2 + 2H20 —— As20s5 + 4H* +41-

As20s5 + 4H* + 4IF —— As203 + 2I2 + 2H20 (Atomic weight : As = 75)
TE 5101 § As20s AT As20s & | 18707 & AT & folg 0.05 N IMATSN fae@s & 20 mL &1 nmagdaar
off | RO faera &1 arlidra fhar a1 dem KI & 3Mide & 1y e 11 | Jad smars &1 qui w5y
A Afafpar M & U BEW (NaeS:03.5H20) & 1.116 g 3Madd o | ST & AR @) T &) |

&& o % .

As203 + 22 + 2H20 —— As20s5 + 4H* +41-

As20s5 + 4H* + 4F —— As203 + 2I2 + 2H20 (U¥HTI] 9R @ As = 75)
0.25075 g
Let moles of As203 and As20s are x and y respectively. In first step, only As2Os react with 2.
So, eq. of As203 = eq. of Iz

xx4=20x%0.05x 103

x=0.25 x 1078
wt. of As203 = X x Mol. mass

=0.25x 102 x 198
wt. of As203 = 0.0495 g
In second step, As20s react with I~
So, total eq. of As20s = eq. of I- reacted

= eg. of Iz released
= eq. of hypo used

wt. of Hypoxv.f.

Total moles of As20s5 x v.f. =

Mol. Mass
(Total moles of As20s = moles of As20s formed in 15t stage + moles of As2Os initially present)
(25x 105+ y)4 = 1116 1
248
0.25x 10 +y=1.125x 1073

y = 0.875 x 103

/\
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mass of As20s =y x Mol. mass
=0.875 x 10-3 x 230
=0.20125¢g
Total mass of mixture = 0.20125 + 0.0495 = 0.25075 g Ans.

Sol.  HAMI f& As20s T As:0s B AT HHI: X AT y & | YIH U § % As20s, I & fohar &xam 2|

As203 B QRITEE =L QFCITEE
X x4 =20x0.05x%x 103
x=0.25 x 103

As203 PT YR = X x AR
=0.25x 10 x 198

As203 @1 9R =0.0495 g

?\'ﬁq?{ff As20s, I-9 v &var g |

3T, As205 Bl JoAih = g - & Joid

=qR g L AP
= T BIRUl b JAD
As:05 & g Al x v.f. = IR
IR
(As205 & Gl At = 1t AfATHAT H 99 As205 B Al + Asz0s & RIS ATe)
(25 x 105+ y)a = 2216 g
248
0.25x 103 +y=1.125 x 1073

y=0.875x 103
As205 BT AR =y x ATHN
=0.875 x 103 x 230
=0.20125¢
S0 &1 He YR = 0.20125 + 0.0495 = 0.25075 g Ans.

Section (F) : Volume strength of H202, Hardness of water

GUS (F) : Ho0, D IR |HeAHI, SieT &l HolRdl

F-1. 20 ml of H20:2 after acidification with dil H2SO4 required 30 ml of % KMnO4 for complete oxidation.
Detemine the strength of H20:2 solution.
20 ml H202 &1 TF H2SOs & WA IAFAGIOT & UTAR] Yol SAedixer & fag 30 m, %KMnOA, Edl
ATITIHAT Bl 8 | H20, et &1 ared 2 |

Ans. 2.12g/L
Sol. 30 x i:20xN’
12
N’ = 30 = E
12x20 8

Strength = N’ x equivalent mass = % x17=2.12 g/L.
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F-2.= A 100 mL sample of water was treated to convert any iron present to Fe2*. Addition of 25 mL of 0.002 M
K2Cr207 resulted in the reaction :
6Fe?* + Cr207%~ + 14H* —— 6Fe®* + 2Cr3* + 7H20
The excess Kz2Cr.07 was back-titrated with 7.5 mL of 0.01 M Fe?* solution. Calculate the parts per
million (ppm) of iron in the water sample.
S @ 100 mL T BT IUATRT HR IH SuRYd fhf WY MR &1 Fe?* #§ uRafia fasan < &1 0.002
M K2Cr207 @ 25 mL &1 e w1 aifafsar e @ -
6Fe?* + Cr207%~ + 14H* —— 6Fe®* + 2Cr3* + 7H20
AMMAFT K2Crz07 ®1 0.01 M Fe?* fee & 7.5 mL & W1 U3 fHar Srem g1 o & I #
JMIRA &1 1T ufa fAferas (ppm) aR&ferd BT |
Ans. 126 ppm
Sol. millimoles of K2Cr207 =25 x 0.002 = 0.050
meq or millimoles of Fe?* present in water sample = 25 x 0.002 x 6 — 7.5 x 0.01 = 0.225
. Mass of Fe?* in water sample = 0.225 x 56 x 10-% = 12.6 x 103 grams
assuming 100 mL water = 100 gram water
opm = 12.6x107°
100
8d:  KoCr:07a fiell #ldl =25 x 0.002 = 0.050
S & T | SURT Fe 2t el e a1 fAefimra = 25 x 0.002 x 6 — 7.5 x 0.01 = 0.225
o O @& T H Fe?* &1 R = 0.225 x 56 x 103 = 12.6 x 103714
100 mL STl = 100 I8 STl ATTHR
12.6x107°

m= =522 2 106= 126 ppm.
pp 6 pp

x 105= 126 ppm

F-3. By which reason temporary and permanent hardness occur ?
SR HIRAT TAT RN HORaT b HRON & Bl & ?

Ans. Temporary hardness - due to bicarbonates of Ca & Mg
Permanent hardness - due to chlorides & sulphates of Ca & Mg.

Ans. 3RUMA HSRAT — Ca dAT Mg & SISHMEHE & HRU B 2 |
M HORAl — Ca TAT Mg & FARISS! Tl Hehel & BRI Bl © |

F-4. Define two method by which we can soften the water sample.
T B GBIV DI &l SR FHASY |

Ans. There are some method by which we can soften the water sample.

(a) By boiling : 2HCO3~—> H20 + CO2 + CO3%~

or By Slaked lime : Ca(HCOs3)2 + Ca(OH)2 —— CaCOs + 2H20
Ca?* + CO3* —— CaCOs

(b) By Washing Soda : CaClz + Na2COs —> CaCOs + 2NaCl

(c) By ion exchange resins : NazR + Ca?* — CaR + 2Na*

(d) By adding chelating agents like (POz7)3 etc.
Ans. 31 $B [ & 1% § e ST 9 & g0 § fhar S 2 |

€)) SEIGERS : 2HCO3~—> H20 + CO2 + CO3%~

1 EERSIICGIEINE Ca(HCOs)2 + Ca(OH) — 2CaCOs 4 + 2H20
Ca?* + COs> —> CaCOsl

(b) gTaq TSl g CaClz + Na2COs —> CaCOs | + 2NaCl

(c) A fafya ™= g NazR + Ca?* — CaR + 2Na*

(d) Preciqgd Afe fam w® (POs)s ST |
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PART -1l : ONLY ONE OPTION CORRECT TYPE

AT - 1| : BT U 98) fdhed YBHR (ONLY ONE OPTION CORRECT TYPE)

Section (A) : Classical Concept of Equivalent weight / Mass, Equivalent weight,
n-factor and Normality for Acid, Base and Precipitate

Gus (A) | TTD HR/SIHE D AT RV, 37, &R J (987 & forg Joaid! ¥R,
n-ToTi 3R e
A-1.= X g of the metal gave y g of its oxide. Hence equivalent weight of the metal

TP x AT 91 SAPT y T ARSIl © | 3(a: 8Tg BT JoAid! IR 2|

X*Y « g

w XI=X xg B) ——x8 ©) X x8 (D)
X (y-x) y

A-2. Equivalent wt. of HsPOa4 in each of the reaction will be respectively -
1 H @ oS AWHAT H HaPO4 F1 Jedid WR HHe: 7 81 |
H3PO4 + OH- —» H2PO4~ + H20
HsPOs + 20H- — HPO4? + 2H20
H3POs4 + 30OH- — PO4* + 3H20
(A*) 98,49, 32.67 (B) 49,98, 32,67 (C)98,32.67, 49 (D) 32.67 ,49, 98

A-3. 3 g of an oxide of a metal is converted to chloride completely and it yielded 5 g of chloride. Equivalent
weidht of the metal is :

3 UM g1g eSS Bl Uic: FaRIss W Rakid fhar 9 afe $9%1 5 9M deRIgs U<l 81 &, O o7g
H1 R IR 97 B |

(A*) 33.25 (B) 3.325 (C) 12 (D) 20
Section (B) : Equivalent weight, n-factor and Normality for Oxidant and Reductant
@S (B) : ARNPRP 9 AP & o7 Jidl AR, n-T[oNid AR A
B-1.x= Anion is reduced to the element when it absorbs 6 x 102 electrons. The number of equivalents of the
ion is:
PIS AT 6 x 102 SIS AR PR dcd H JUARIA 81 A 8 | AT D JoAid] DI A& ©
(A)0.1 (B) 0.01 (C*) 0.001 (D) 0.0001
Sol. 6 x 1022 electrons = 1 equivalent
6 x 10% .
6 x 10%° electrons = ————-= 0.001 equivalent
6 x 10
Sol. 6 x 1023 golagi= = 1 JoUi®

~ 6 x 10%®° .
6 x 1020 3@5@7‘[ = —6 T = 0.001 gedat®
X

B-2.= When N2 is converted into NHz, the equivalent weight of nitrogen will be :

19 N2 d1 NHsz# gRafia fdar Smar &, @ Asgioe & Jedidl ¥R 9 81

(A) 1.67 (B) 2.67 (C) 3.67 (D*) 4.67
N, ——NH,
sol. 90 -3 Eq.wt = mol.wt./ n factor = 28 _ 467
| | 6
nN=3x2=6
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Equivalent Concept & Titration / ﬂ—
N, ——>NH,
0 -3 - 28
Bl JATH! HR = 3] YR / n BRb =— = 4.67
| | 6
N=3x2=6

B-3. In the ionic equation 2K*BrOs~ + 12H* + 10e- —— Brz2 + 6H20 + 2K*, the equivalent weight of KBrOs
will be:
AP FABIUT 2K*BrOs~ + 12H* + 10e~ —> Brz + 6H20 + 2K* &, KBrOs &1 Jedie! 9R = 81 :
(A*) M/5 (B) M/2 (C) M/6 (D) M/4
(where M = molecular weight of KBrO3) (S8l M = KBrOz &1 3fYad 4RR)
Sol. BrO,—— Br,
+5 0
o (V.£) BrOs =
. Eqwt =M/5
Bol. BrO,—— Br,
15 0
o (V.f)BrOs =5
o JATd YR = M/5

Section (C) : Equivalent Concept for Acid Base Titration and Precipitation Reactions

GUS (C) : I &R AT g aaquy AfAfpareli & fog gedis amon

C-1.  If one mole of H2SO4 reacts with one mole of NaOH, equivalent weight of H2SO4 will be :
I TP A1 H2S04, U AT NaOH ¥ a1 el & A1 H2S04 31 gelid! WR B
(A*) 98 (B) 49 (C) 96 (D) 48
Sol. In this reaction H2SOa is providing only 1 H* therefore, its n-factor = 1 and equivalent mass = %

Sol. 39 Afufdhal § H.SO04H ®add 1 H* U &R & &, %zmn-W:lawWﬁw:%M|

C-2. How many millilitres of 0.1N H2SOas solution will be required for complete reaction with a solution
containing 0.125 g of pure Na2COs3':

e fIed, Sl & Na:COs & 0.125 g 9 g ©, 599 goia: Affhar & flw 0.1N H2S0s e &
e firefieiiex e 8n ¢

(A*) 23.6 mL (B) 25.6 mL (C) 26.3 mL (D) 32.6 mL
Sol. m. eg. of H2SO4 = m. eq. of Na2CO3
01x Y =012,
1000 106
V =23.6 mL
T, H.SO. @ fAeligedid = Na2COs & fAeligeaia
01 x \ _ 0.125X
1000 106
V =23.6mL

C-3.= One litre of a solution contains 18.9 g of HNOs and one litre of another solution contains 3.2 g of NaOH.
In what volume ratio must these solution be mixed to obtain a neutral solution?

fosfl faed & Td <fiex § 18.9 g HNOs SuRerd € 9 faddl o faed & & <flex # 3.2 g NaOH
IuRerd 2| 39 faeadl &1 {64 maa orura & fAf¥d frar I R {6 SeriA faem o &1 |@a?
(A)3:8 (B)8:3 (C)15: 4 (D*) 4 : 15
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Sol.

€0ino, = €Onaon

18.9 ><1XV1:£><1XV2
40

Section (D) : Equivalent Concept for Redox reactions, KMnO4 / K2Cr207 v/s Reducing

Agents & their Redox Titration

@ us (D) : vefad fAfbareii @& folg Jeai® ERON, KMnOs / KoCrz07 vis JUadH

D-1.

Sol.

D-2.»a

Sol.

D-3.&

Sol.

IRPHS T T S FFAIA

If equal volumes of 0.1 M KMnO4 and 0.1 M K2Cr207 solutions are allowed to oxidise Fe?* to Fe3* in
acidic medium, then Fe?* oxidised will be :

(A) more by KMnOg4 (B*) more by K2Cr207

(C) equal in both cases (D) cannot be determined.

If& 0.1 M KMnOs @1 0.1 M KoCroO7 faeidd & |HIF STl $I 37l AlegH H Fe2* § Fed* #H

AfRNigd &R & forg &M # od &, o1 Fe?* R -

(A) KMnO4 9 31fda sifarfiaga g (B*) K2Cr207 ¥ 31fd% oifa=figd g
(C) a1 Rerfcral 3 FAM sifeRiteqd 8N (D) fRaiRa =& fvan s Awan

m eq of KMNnO4=0.1x5xV =05V

& meqKaCr207=0.1x6xV=06V

So, K2Cr207 will oxidise more Fe2*

KMnOs & fiiell gedid =0.1x5xV =05V
TAT K2Cr207 % el geaid = 0.1 x 6 x V=0.6 V
I KoCro07 31 Fe2* dI ifasiiqd & |

Which of the following solutions will exactly oxidize 25 mL of an acid solution of 0.1 M iron (II) oxalate:
(A) 25 mL of 0.1 M KMnO4 (B) 25 mL of 0.2 M KMnOa4

(C) 25 mL of 0.6 M KMnO4 (D*) 15 mL of 0.1 M KMnO4

0.1 M 3TIRA (1) Sffielc & TP I fderas @& 25 mL &1 ifeiird & @ fog 799 # 31 3= e
B ¥ forar S AHhar § ¢

(A) 0.1 M KMNO+ @& 25 mL (B) 0.2 M KMNO+ & 25 mL

(C) 0.6 M KMnO4+@& 25 mL (D*) 0.1 M KMnO4® 15 mL

Milli equivalents of FeC204=0.1x3 x25=7.5

From choice (D), milli equivalents of KMnO4 =0.1 x5 x 15=7.5

.. m. eq. of FeC204 = m. eq. of KMnOa4

FeC204 & fAell gaiid =0.1x3x25=7.5

fa®ea (D) ¥, KMnO4 &1 fiefl gedie = 0.1 x5 x 15=7.5

.. FeC204 & fieht @FQ'I—CE = KMnOs & it @F{ﬂ—fﬁ

An element A in a compound ABD has oxidation number —n. It is oxidised by Cr.07?~ in acid medium. In
the experiment, 1.68 x 10-2 moles of K2Cr207 were used for 3.36 x 10-% moles of ABD. The new
oxidation number of A after oxidation is :

s ABD H dcd A &1 STRATHRYT 376 —n & | I8 A=A AIEGH H Cr2072 gRT 3aAIhd BIell & | YA H
ABD & 3.36 x 102 Ald @& foTT KoCr.07 & 1.68 x 10-3 Al SUANT # M B | IifRAAR0T & ygarq A &1

AT 3MTRINBRT 3P B -

(A)3 (B¥)3—n (C)n-3 (D) +n
1.68 x 102 x 6 = 3.36 x 1073 x x

X=3

So, oxidation number of A increases by 3.

New oxidation numberof A=—n+3 =3 -n.

/\
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Sol. 1.68x103x6=3.36 x 1073 x x
X=3
37 A BT ATRITBRIT 3fh 3 9l ¢ |
: A BT TIT RGBT 3fF =—n +3 =3 —n.

D-4.  The number of moles of oxalate ions oxidized by one mole of MnO4~ ion in acidic medium is :
AT W H MnO4~ 3F & T Al gI]1 JifaRiiapd fhdl T 3ifaRiele 1 & Alddl &l 941 © -
(A*) 5/2 (B) 2/5 (C) 3/5 (D) 5/3
Sol. Equivalents of C2042- = equivalents of MnO4~
x(mole) x2 =1x5
5
X = — mole
2

8.  C2042® D = MnOs~ & JATH
X(#A) x2=1x%5

:§'F|§|'?,{
2

Section (E) : lodometric/lodimetric Titration, Calculation of Available Chlorine from a
sample of Bleaching Powder

GUS (E) : ARSI/ ARILIRRI 94, fake® 9o @& Uo 791 ¥ Suasl TR &l
qR&e

E-1. What can be the maximum percentage of available chlorine possible in a given bleaching powder
sample (Take formula of bleaching powder as CaOClz) ?
e fRee gof ureel # Sude FaRE &1 Afdwad wiiea fhaw @1 dear ® ? (fRee Tob @1 g3
CaOCl, foram T g 1)
(A) 52.9% (B*) 55.9 % (C) 58% (D) 60%

Sol. The weight % of available Clz from the given sample of bleaching powder on reaction with dil acids or
CO:s: is called available chlorine.

CaOcCl, +H,S0, —» CaSO, +H,0+Cl,

Max. % of available of Clz = %x 100 = 55.9%.

Sol. T o7 M@l CO. & WY JMfHa W A N fRSd i & T | Suae Ch & R Bl FARA B
I FEd £ |
CaOCl, +H,S0, — CaS0, +H,0+Cl,

SEEES CIzWN@’cﬁMHﬁMﬁ—EXNO 55.9%.

E-2.a A 0.2 g sample containing copper (II) was analysed iodometrically, where copper(Il) is reduced to
copper (I) by iodide ions. 2Cu?" + 4= —— 2 Cul + I2
If 20 mL of 0.1 M Na2S20s3 solution is required for titration of the liberated iodine, then the percentage of
copper in the sample will be :

BIR (1) Jad 0.2 g T H1 IMASIART w | AT fban 71| IR (1), AT 3T §RT BUR (1)

=R BT © - 2Cu?* +4I- —— 2 Cul + 12

IfE 0.1 M NazS:03 faerad & 20 mL, qad M & au" & forg omaegs &, @ 7 § $fuR &
gfcrera fdaem 8 e

(A) 31.75 % (B*) 63.5 % (C) 53 % (D) 37 %
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Sol.

Sol.

2 moles of Cu?* =1 mole of I»
= 2 moles of hypo.
so moles of hypo used =20 x 102 x 0.1 = 2 m moles = moles of copper hence

-3
% of copper = hlﬂ)% x 10% = 63.5%

291 Cuzt =1 /1 2 = 2 Il 8184l
3T 8ISl & Ugad Al =20 x 103 x 0.1 =2 fAell AidT = SR & Arel o
_2x107°x63.5

BIR DI %_Tx 10% = 63.5%

Section (F) : Volume strength of H202, Hardness of water

GUS (F) : H.0. $T I AT, STd 1 HoRdl

F-1.

Sol.

Sol.

F-3.=

F-4.

Sol.

A substance which participates readily in both acid-base and oxidation-reduction reactions is :

T yered, O fb SFI—8TR 9 SfRNBRuI—3rg= 141 Siffshareti § M I 91 ofdl 8, 98 © :

(A) Na2COs3 (B) KOH (C) KMnOg4 (D*) H2C2 04
H2C204 readily participates in oxidation-reduction and acid-base reactions both (due to 2 acidic H and C
in + 3 oxidation state).

H2C204 IFT—8TR T JATRITBRUT—3TTI- ST fAfharei # I & 91T oidl ® |
Qe HT CP + 3 SATRITBRYN A=A H B B HR) |

A fresh H20: solution is labeled as 11.2 V. Calculate its concentration in wt/vol percent.
TP ol H202 s & 11.2 V 3ifdhd B | 9@ Arsdl 9R/SMIad Ufaerd § S1d difoig |

(A*) 3.4 (B) 6.8 (© 1.7 (D) 13.6
v.s.=N x 5.6
or 11.2=Nx5.6
or N = 2eq/L
=2x17g/L
=34 ¢g/L
34g

= ———=— x 100 = 3.4% (wt/vol)
1000 ml

The amount of lime, Ca(OH)2 required to remove the hardness in 60 L of pond water containing 1.62
mg of calcium bicarbonate per 100 ml of water, will be :

gfdr 100 ml S # 1.62 mg BfRIH qIEPIEIe Jad 60 L qTeid STl § FHoRdl g & forg fha- w4
Ca(OH) 1 @ 3Maggdhdl sl |

(A) 4.44 g (B) 0.222 g (C) 2.22¢g (D*) 0.444 g

What will the concentration of [Ca*?] in a sample of 1 litre hard water if after treatment with washing
soda 10 g insoluable CaCOzs is precipitated.

1 fler FoR O & T A [Car2] & dr=al &1 8, AE €N & dis & A1 IuAIRG 1 ) I8 10 g
Ffaerd CaCOz 3@eifia oxar & —

(A)0.2 M (B¥ 0.1 M (C) 0.3 M (D) 0.4 M

nCaCl; = nCaCOs

nCaCl, = 0.1 mole

nCa2* = 0.1 mole

[Ca*?] = OTl =0.1M

/\
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PART - Ill : MATCH THE COLUMN

HIT - 11l : i BT FAferd BT (MATCH THE COLUMN)

Ans.
Sol.

Column1 Column It

(A) 4.1 g H2SOs (p) 200 mL of 0.5 N base is used for complete neutralization

(B) 4.9 g H3PO4 (g) 200 millimoles of oxygen atoms

(C) 4.5 g oxalic acid (H2C204) (r) Central atom is in its highest oxidation number

(D) 5.3 g Na2CO3 (s) May react with an oxidising agent

HT¥H-| -

(A) 4.1 g H2SOs (p) 0.5 N &R & 200 mL &7 YA gof IRl & forg g 2
(B) 4.9 g H3PO4 (q) i WA & 200 frefHra

(C) 4.5 g 3ifaiferd 317 (H,C,0,) (r) BII URATY] 37U Ioa SA[ATHROT 3fawell H & |

(D) 5.3 g Na2COs (s) ATRANPRS AfNBHD B AT fhar HR Fhar 2 |

(A-ps);(B-arn ;(C-pas);(D-r)
(A) Eq. of base =N x VL. =0.5%x0.2=0.1

Eq. of H2SOs3 = 4.1 x2=0.1
82

Millimoles of O-atoms = (Millimoles of H2SO3) x 3 = [:—'zlxloooj x 3 =150

Sis in + 4 oxidation state (Max = + 6)
It may react with an oxidising agent and S may get oxidised from + 4 to + 6.

(B) Eq of HaPO4 = % x 3=0.15

Millimoles of O-atoms = (Millimoles of Hz3PO4) x 4 = (%xmooj x 4 =200

P is in + 5 oxidation state (Max = +5)
It will not react with an oxidising agent as P is already in max O.S.

(C) Eq of H2C204 = % x2=0.1.

Millimoles of O-atoms = (Millimoles of H2C204) % 4 = [%xloooj x 4 =200

Cisin + 3 oxidation state (Max = + 4).
It may react with an oxidising agent and C may get oxidised from + 3 to + 4.
(D) Na2COs is itself basic in nature, so it will not react with a base.

Millimoles of O-atoms = (Millimoles of Na2CO3) x 3 = (%xmoojx 3 =150.

Cis in + 4 oxidation state (Max = + 4).

It will not react with an oxidising agent as C is already in max oxidation state.

(A) &R & g =N x VL =0.5x0.2=0.1

H2SOs & Jodid = g x2=0.1

O-TRAIY B RiefAIe = (H:S0s & frefirer) x 3 = (%xloooj %3 =150

S, + 4 SRITBROT raRer ¥ 2 (3ffRrebed = + 6)

Tg TP IATRNGRS & A1 fhar R AHhd1 8 TS, + 4 9 + 6§ 3ifaiIgd 8 Fahar 2 |

(B) HsPO4 & JdTd = ‘;—g x3=0.15
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O-TRATY] & FefMId = (HsPOs & Aeliiel) x 4 = (%XIOOOJ x 4 =200

P, + 5 3ifaRAI®HRoT 3fawe H 8 (JNfHAA = +5)
IS TP AfRiIpRSG ® G fhar T8 B wifh P ugal &1 ifSdpad Sifarireyor araeen § 2 |

(C) HoC204 & Touiah = % x2=0.1.

O-TRAT] & fHefMId = (H2C204 % fefrat) x 4 = (%uooo) x 4 =200

C, + 3 JARAHRYT awen # g (3MAHad = + 4).
TE UH SFIERS & AT fha1 R FHal g dAC, + 39 + 4 H AfiIqgd 8 FHdT 2 |
(D) Na2COs A1 g & &RIg &Il 3, 3fa: I8 &R 4§ fhar 781 x|

O-TRHAIY] & fHelMIdd = (Na2COs & fAeiiia) x 3 = [ sz xlOOOJ x 3 = 150.

C + 4 SifeRfTepRoT faven H & (AP = + 4).
Ig TP IMRNIPRD B A1 fhar T8l H Rifds C Ugel ol AfABTH IMTRITDHROT 7aveq H 2 |

Bl Exercise-2 |
= Marked questions are recommended for Revision.

» ff*ed e =RM A g B
PART -1: ONLY ONE OPTION CORRECT TYPE
AT - | : Bad Y Hal fdhed FHR (ONLY ONE OPTION CORRECT TYPE)

1lxa The equivalent weight of a metal is double that of oxygen. How many times is the weight of its oxide
greater than weight of the metal?
ol a1g @1 el YR ARG ¥ YA 2 | 81g & IR 9 596 JAadss & 4R fba A1 8rm?
(A% 1.5 (B) 2 (C)0.5 (D) 3
Sol. Given Emetal =2 X 8 = 16
Weightoxide - r)
Weightmetal
€(metal = €(oxide
w w

metal — oxide

16 16+8

A QU AT B :Eqg=2x8=16
R gtreres _o

'HT\’H]@

€Qrg = €Qsitass
W%Wsl, _ Wit
16 16+8
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2.

Sol.

KRV

Sol.

4.5

Sol.

Sol.

Oxalic acid, H2C204, reacts with paramagnet ion according to the balanced equation 5H2C20a4 (aq) +
2MnO4~ (ag) == 2 Mn?* (aq) + 10 CO2 (g) + 8 H20 (/). The volume in mL of 0.0162 M KMnO4 solution
required to react with 25.0 mL of 0.022 M H2C204 solution is :

JifFifeld o HoC204 , TRHTT A & |1 =1 wgfera «1fifshar 5H2C204 (aq) + 2MnO4- (aq) = 2
Mn2+ (aq) + 10 CO2 (g) + 8 H20 (/) & AR fhal &=l & 0.022 M HoC204 fdeF & 25.0 mL & &1
for & @ foIy mawdd 0.0162 M KMnO4 fae@s &1 Jmaas (mL #) ® :

(A*) 13.6 (B) 18.5 (C) 33.8 (D) 84.4
Equivalent of KMnO4 = Eq. of H2C20OH

(KMnO4& JedT®) = H2C.0H & T

0.0162 xV x5=.022 x 2 x 25
V= 0.022x2x 25
.0162

=13.6 ml

x mmol of KMnO4 react completely with y mmol of MnSOa4 in presence of fluoride ions to give MnF4
quantitatively. Then :

FARISS M @ SURAY § KMnOs @& x fAelidid, MnSOs & y fieiier & w1y gofa: «ifiga grax
AATHS w9 § MnFs ST B, 9

(A) x=y (B) 4x =y C)x>y (D) x<y
KMnOas + MNSOs —— MnF4
n=3 n=2

Meg. of KMnO4 = Meq of MnSO4

KMnO. @ fiefl el = MnSO. & fiefl Joaisd
x3=y2

A, X<y

1 mol each of HsPO2, HsPOs and HsPOa4 will neutralise respectively x mol of NaOH, y mol of Ca(OH)2
and z mol of Al(OH)s (assuming all as strong electrolytes). X, y, z are in the ratio of :
H3PO2, HsPOs @1 H3POs Y% & 1 Al HAW: x Al NaOH, y Hid Ca(OH), @I z Ard Al(OH)s §RT

IS 5 ORI, T4 X, y, z & 3Ud a1 & ? (A & 941 yaa fIe[a oueed ©)

(A)3:15:1 B)1:2:3 (©)3:2:1 (D¥1:1:1
H3PO2 HsPOs HsPOa4

V1. 1 2 3
NaOH Ca(OH)2 Al(OH)3

V1. 1 2 3

m.eq. mustbeequalsox:y:z=1:1:1

el gedTe |H B9 @1fed 3 x1y:z=1:1:1

The amount of wet NaOH containing 15% water required to prepare 70 litres of 0.5 N solution is :
0.5 N faei| & 70 efiex 991 & forg o (wet) NaOH, ST 15% STl Jad &, &1 Aaedd A © -
(A*) 1.65 kg (B) 1.4 kg (C) 16.5 kg (D) 140 kg

NxV, _ 0.5x70 _ 35

v.f 1
Mass of pure NaOH required = 35 x 40 = 1400 g = 1.4 kg.

Moles of pure NaOH required =

Mass of wet NaOH required (containing 15% water) = 1.4 x %: 1.65 kg.

NxV, _ 0.5x70 _
v.f 1

3[€ NaOH & 39 AR = 35 x 40 = 1400 g = 1.4 kg.

aet NaOH &1 1maedsd R (T8 15% ST 8 ) = 1.4 x %zl.%kg.

35

3[€ NaOH & 3Maeaad Alel =

/\
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6.= 28 NOs~ + 3As2S3 + 4H20 —— 6As043 + 28NO + 9S04% + 8H*,
What will be the equivalent mass of As2Ss in above reaction : (Molecular mass of As2Sz = M)
28 NO3™ + 3As2S3 + 4H20 —— 6As043 + 28NO + 9S04~ + H*.
IR AABAT H As2S3 BT JeTd! YR FT 8RN : (As2Ss HT AM0TH R = M)

M M M o M
(A) > (B) 7 ©) e (D%) 28

Sol. V.F. of As2S3 is 28.
Reason of this is change in oxidation state of both As and S.
V.F.=2(5-3)+3[6—(-2)] =4 +24 =28,
Eq. wt = M/28
T, AsSs BT SN SRS 28 T |
SAPBT BRI As T S Q1 B 3ffaRfiexor e # gRad g |
TN HRE =2(5-3) +3[6—(-2)] =4 +24=28
JATd IR = M/28

7. If 25 mL of a H2SO4 solution reacts completely with 1.06 g of pure Na2COs, what is the normality of this
acid solution :

H2SOs & & faead & 25 mL @1 Y§ Na:COs® 1.06 g & |1 U &4 & ifiga fFan oian g1 39
I Ao &1 ARTSar a1 BN

(A)IN (B)0.5N (C)1.8N (D*) 0.8 N
Sol. Eq. of Na2COs = Eq. of H2SO4
1.06>< 5 25 <N
106 1000
N=0.8N
8.  NaxCO3 & Jauid = HxS04d Jiih
1.06X 5 25 <N
106 1000
N=0.8N
8. 125 mL of 63% (w/v) H2C204.2H20 solution is made to react with 125 mL of a 40%(w/v) NaOH solution.
The resulting solution is: (ignoring hydrolysis of ions)
(A*) neutral (B) acidic (C) strongly acidic (D) alkaline

63% (MR/SMATA) H2C204.2H20 faeiid @ 125 mL & 40%(WR/3MaaH) NaOH fadeas @& 125 mL & a|r
frar wrl Sl 2 | e faees 89 (Rl & S Ees &1 T Wed gY )

(A*) IeIE (B) 3r%ild (C) 9da =iy (D) &R
Sol. H2C204 NaOH
M = 63x 1000 M = 40x 1000
126 x 100 40x 100
M=5 M = 10
N =10 N =10
V =125 mL V =125 mL

N1V1 = 1250 milli equivalent N2V2 = 1250 milli equivalent
S0, resulting solution will be neutral.

gol. H2C204 NaOH
M = 63x 1000 M = 40x 1000
126 x 100 40x 100
M=5 M =10
N =10 N =10
V=125 mL V =125 mL

NiVi = 1250 fell geaie N2z = 1250 fAell gedisd
saferg, aRom) faeras Sard= 8 |
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9=

Sol.

10.

Sol.

11.»=

25 mL of a 0.1 M solution of a stable cation of transition metal Z reacts exactly with 25 mL of
0.04 M acidified KMnOa4 solution. Which of the following is most likely to represent the change in
oxidation state of Z correctly :
0.04 M arfigzd KMnO4 faead & 25 mL & |1 A0l o1 Z & il e9199 & 0.1 M faes &1 25
mL foFar &Rar B 79 4 B Z B SifRAIeRT 3 # uRade @1 9E avE ¥ ySRid aRar § ¢
(A) 2t > Z2* (B) Z2* — Z3* (C) z3* —» z#* (D*) 2% — 74+
Let Z undergoes change in oxidation number from ni to nz (nz2 > n1) as a result of reaction with KMnOa.
meq of Z = meq of KMnOa4
0.1 x25x(n2—n1) =0.04 x25 x5
S nz2—ni=2
Hence, the oxidation number of Z increases by 2.
change = (Z?* — Z*).
AT 6 KMNO4 ¥ 1fAfHaT & SR Z &1 RGO 37% N1 A n2 (n2 > ne) H alRafidd &1 e 21
Z 3 HlIgedis = KMnOs & fHefigedis
0.1x25x (n2—n1) =0.04 x25 x5
o nz—ni=2
A Z H1 AFRABRN i 2 9 T 2 |
e = (22 — Z4).

How many litres of Cl2 at STP will be liberated by the oxidation of NaCl with 10 g KMnOa in acidic
medium: (Atomic weight : Mn = 55 and K = 39)

(A*) 3.54 (B) 7.08 (C) 1.77 (D) None of these
IR #1eE H 10 UM KMnO4@ 121 NaCl & SfieiaRvl §RT STP WR Jad Clz &1 fbael eflex 3
BT : (GRATY] ¥R : Mn = 55 @1 K = 39)

(A*) 3.54 (B) 7.08 (C) 1.77 (D) 37 & B & |
Cl-+ MnOs —— Mn*2 + Cl>

Eq of Clz = Eq of KMnOa4

2 [mole of Clz] = 5{ 10 }

158
50

X

volume of Clz at STP =0.15823 x 22.4 =3.54 L
Cl-+ MnOs —— Mn*2 + Cl2
Cl. & J&di® = KMNOs & ™1

2 [Cl> & #iel] = s[ﬂ}

=0.15823 mole

mole of Clz =
2

158

Clo® I = 5058 =0.15823 Al

2x1

STP R Cl2 @1 3MId+ = 0.15823 x 22.4 = 3.54 L.

One gram of NasAsOs is boiled with excess of solid Kl in presence of strong HCI. The iodine evolved is
absorbed in Kl solution and titrated against 0.2 N hypo solution. Assuming the reaction to be

AsO4% + 2H* + 21— AsOs3 + H20 + L2
calculate the volume of hypo consumed. [Atomic weight of As = 75]

g9 HCl @1 SURAf & S KI & S & A1 NasAsOs & 1 U9 &1 3d1el ofral 2| Kl faeras &
TR SRS @1 0.2 N 8134l faeam & g1 AT fhan Siren € | sfdfshan 71 g 1 A1

AsO43 + 2H* + 2T ——> AsOz3- + H2O + I2
BISUT &1 JMAGHA AITH IRBeTd BITY | [As BT UIRATERT 9R = 75]
(A*¥) 48.1 mL (B) 38.4 mL (C) 24.7 mL (D) 30.3 mL

/\
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Sol.

12.

Sol.

13.

Sol.

Mole of I2 = Mole of NazAsOas = i

208
Now, mole of Na2S203 = 2 x Mole of |2
2 x v :i So, V =48.1 mL
1000 208
lo @ A = NasAsOs & It = 1
208
319 NazS20: P Ald =2 x |, & Al
2 x vV -2 g9afery, V =48.1 mL.

1000 208

If 10 g of V20s is dissolved in acid and is reduced to V?* by zinc metal, how many mole of I could be
reduced by the resulting solution, if it is further oxidised to VO?2* ions :
[Assume no change in state of Zn?*ions] (Atomic masses : V =51, O =16, [ = 127)
If 10 g V205 &I A § |rell S & a2 fSid a1g gR1 V2 § smafa fan oimar 8, @ 59 gRomd
e gR1 L@ e Al =i 811, afe I8 M VO?* i H sifaRiiqgd Bidl & -
[ {5 Zn2* =l @ 3raReT H BIs uRad+ =&l g1 (WRHfay WR : V =51, O = 16, 1 = 127)
(A%) 0.11 (B) 0.22 (C) 0.055 (D) 0.44

6e- + 10H" + V205 — 2V?* + 5 H20

(Zn—> Zn?* + 2e7) x 3

V20s +3Zn+ 10 H* ——> 3 Zn?* + 2V2* +5H,0 .. (1)
Now, H20 + V2 ——> VO2* + 2H* + 2e-
2e-+IL—— 2I-

V2 + I + Ho.O — 21~ + VO?* + 2H*
so, we have overall 1 mole of V20s reducing 2 moles of iodine

S0, L moles of V20s will be reduce = ﬂ>< 2 =0.11 moles of I>
102 +80 182

6e” + 10H* + V205 —> 2V?* + 5 H20
(Zn —— Zn?* +2e) x 3

V205 + 3 7Zn + 10 H* —— 3 Zn?* + 2V2* +5H,0 ... 1)
374, H20 + V& —— VO2* + 2H* + 2e-
2e+IL—— 2I-

V2* + o + HoO ——> 21~ + VO2+ + 2H*
39 PN TR U V205 BT 1 8 B, Sl b SRS & 2 Al Bl 0= & |

STt Vo205 B (Lj et aar B = 20 x 2 =011 (I, B el
102+ 80 182

During the disproportionation of lodine to iodide and iodate ions, the ratio of iodate and iodide ions
formed in alkaline medium is :

IS HI IASISS A AT I # [AvHrgurdiiaRer & IRME, &R 919 § 99 maise ao
JTATSISS JATIF BT U & :

(A% 1:5 B)5:1 (©)3:1 (D)1:3

3l2 + OH- —— 103~ + 5l (balance reaction)

So, ratiois 1: 5.

3l2 + OH- —— 103 + 5I- (\=gfera Ak
gafery o U 1:5% |

/\
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14. =

Sol.

If 1 mL of a KMnOs solution react with 0.140 g Fe?* and if 1 mL of KHC204. H2C204 solution react with
0.1mL of previous KMnOg4 solution, how many millilitres of 0.20 M NaOH will react with 1 mL of previous
KHC204. H2C204 solution in which all the protons (H*) are ionisable ?

(A*)15/16 mL (B) 13/16 (C)11/14 (D) None of these

If§ 1 mL KMnO4 fer@d, 0.140 g Fe?* & 1 fham &xar 8 dm afe KHC204.H2C204 e @d & 1 mL &1

0.1 mL & KMnO4 fdeiie & w1 fhan &l et 8, @ 0.20 M NaOH & fdhas fiefielier (mL) @t
KHC204. H2C204 fae@s & 1 mL & w1 fran axig o, fes aft diers (H) emaeiiga & 2
(A*)15/16 mL (B) 13/16 (C) 11/14 (D) 79 | PI3 T2l
KMnO4 + Fe*2—— Fe*3 + Mn*?
milli equivalent of KMnO4 = milli equivalent of Fe?*
KMnOs & fiell gedis = Fe2* & fAeligedisd
1x5xM=1x @
56
M= 140x1 _
56 x5
KHC204.H2C204 = 2 C204%~ + KMNO4 —> Mn?* + CO2
milli eq. of KMnOa4 = milli eq. of KH2 C204 . H2C204
KMnO4 & fieft @?ﬂ'ﬁﬁ = KHC204 . H2C204 % i W
100 x5%x05=1%x2x2xM
M = 0.0625
KHC204.H2C204 + 3NaOH —— 3H20 + Na2C204 + KNaC204
meq of KHC204.KHC204 = meq of NaOH
(KHC204.H2C204 & fAell gedis = NaOH & fiyell gouaiop)
3x1x0.0625 =0.20 x V
_ 3x0.0625
0.20

0.5

=0.9375mL a1 mL.

PART -1l : SINGLE AND DOUBLE VALUE INTEGER TYPE

HIT - Il . YboT Ud %—Tﬁ?ﬁ H YHR (SINGLE AND DOUBLE VALUE INTEGER TYPE)
1. How many equivalents of Mg would have to react in order to liberate 4 Na electrons? (Mg—2e- — Mg?*)
4 Na SOTag I B & foIg Mg & fhae Jodie &1 sagasar 8rm? (Mg—2e- —— Mg?Y)
Ans. 4
Sol. Mg - 2 e-—— Mg?*
equivalents = moles x n-factor
=2x%x2=14
Sol. Mg-2e —— Mg*
JPH = Al x n-old
=2x2=4
2. A certain weight of pure CaCOz is made to react completely with 20 mL of a HCI solution to give 224
mL of CO2 gas at STP. The normality of the HCI solution is:
Y& CaCO: & Ue fM¥ed 4R &1 HCI e & 20 mL & A1y YUiRey 9§ 31f¥dd fdhan Siar 8, S STP.
TR CO3 ™ & 224 mL a1 2 | HCl faea= &t aeran 2 -
Ans. 1
Sol. 22400 mL volume contains = 1 mole gas

.. 224 mL volume contains = Lx 224 = i mole CO:
22400 100

Eq of CO2 = Eq of HCI
1 20

— x2=

100 1000

N=1N

x N

/\
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el

Ans.
Sol.

Ans.
Sol.

5»n

Ans.
Sol.

22400 mL 3mga+ ¥E@dr & =1 81 9

. 224 mL 3ga- ¥@dl § = L x224:iﬁracoz
22400 100

CO2 & i = HCl & Joid

ixZ: 20 x N

100 1000

N=1N

The volume of 3 M Ba(OH)2 solution required to neutralize completly 120 mL of 1.5M HzPOa4 solution is:
1.5M H3PO4 fde@s @ 120 mL &1 gUid: STRIF &-1 & foly 3 M Ba(OH). fae@s & favat smaas @t
TaTgHar s |

90

milli equivalent of H3PO4 = milli equivalent of Ba(OH):

120x1.5x3=Vx3x2

So, V=90 mL

HsPO. & fiell geid = Ba(OH). & fHell goaid

120x1.5x3=Vx3x2

9oy, V = 90 mL

In an experiment, 50 mL of 0.1 M solution of a salt reacted with 25 mL of 0.1 M solution of sodium
sulphite. The half equation for the oxidation of sulphite ion is :
S032% (aq) + H2O —— S04% (aq) + 2H* + 2e-
If the oxidation number of metal in the salt was 3, what would be the new oxidation number of metal :
U% U H, 0.1 M AIfSTq Fewise @ 25 mL & A1 &b odul & 0.1 M faerms @& 50 mL &1 fhan ax1g
SIRH 8 | AehIge 3 & iy & foy srg—wHiiaxo 1941 ® ¢
S0s2% (aq) + H2O —— S04% (aq) + 2H* + 2e-
Ife g H €1 b1 SeRMNBROT 3feb 3 AT, Tl GTg BT 7T HATRIABROT b T B
2
meq of Na2SOs = meq of salt
25%x0.1x2=50x%0.1xx = x=1
So, oxidation number of metal decreases by 1.
: New oxidation number of metal =3 -1 = 2.
NazSOs & Al gedid = davl & el Jodi®
25x0.1x2=50x%0.1x%x = x=1
3 OTg B SATRASRYT 3id 1Y Hedl B |
- grq DI =TT JATRIDRY 3b =3 — 1 = 2.

When tetracarbonylnickel(0) is heated, it dissociates into its components. If 5 moles of this compound is
heated and the resulting gaseous component is absorbed by sufficient amount of 120s, liberating I2.

What volume of 4M Hypo solution will be required to react with this I :  Ni(CO)a —2— Ni + 4CO
19 CgTRE i er-idd (0) @1 9 fdhan S 8, @ I8 oo "ed! | a8 ofmar 21 afe 59 9ife @

5HIe 1 W fhar S den aRem IR wed, 1205 @ Fed w3 gR1, L 9o Rd 8Y, @eifid ax
foran SR, @1 39 L& |1 5 &1 & oy 4 M eRl fIeas & o amaas @) sawasdar e ¢
Ni(CO)s —*— Ni +4CO

2

Ni(CO)s —*— Ni + 4CO

5CO + 1205 — 12 + 5CO2

252032 + 12— 21~ + S406%

so moles of 12 produced = 4 moles

so moles of hypo used = 8 moles = (4 M) (2 litres).
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Sol.

Ans.
Sol.

Sol.

7.5

Ans.
Sol.

Ans.
Sol.

AnNs.
Sol.

10.=

Ans.

Ni(CO)s —2—> Ni+4CO

5CO + 205 — 1> + 5CO2

252032 + [ —— 2[~ + S4062

T [ ® SdIfed Al = 4 A

3 BISUI @ UGS Al = 8 /I = (4 M) (2 7ileR)

1 mole of OH- ions is obtained from 85 g of hydroxide of a metal. What is the equivalent weight of the
metal?

85 g 9T BIsgiadss ¥ 1 Ald OH- 3I¥IF WIS 8U | €1 & Jedid! WR &I T ] |

68

85 = Emetal + EoH™

or 85 = Emetal + 17

Of Emetal = 68

85 = Eerg + Eor™
Bl 85 = Earg + 17
ar Eerg = 68

An oxide of a metal contains 40% oxygen, by weight. What is the equivalent weight of the metal?
BT G BT AFAES R D JTAR 40% RIS &l © | G T Jedid! IR a1 BTT?
12

40 g, O =60 g metal &r1q

89, O =12 g metal &1q (E)

In the following reaction, 3Fe + 4H.0 —— Fes04 + 4H3, if the atomic weight of iron is 56, then its
equivalent weight will be :
o1 arffshan 9 3Fe + 4H20 —— FesOa + 4H, AR IRRA &I URHATY YR 56 8, Al $ADI oAbl AR &1

BN
21
0 +8/3
3Fe +4H0 —— Fe,0, + 4H2
3Fe + 4H.0 —— Fe304 + 8H* + 8e-

V.F. of Fe = §
3

_ Atomic mass wHYdIm 4R _ 56 _

E =
Fe VE. @t axs | 8/3

What volume of 0.05 M Ca(OH)2 solution is needed for complete conversion of 10 mL of 0.1 M H3PO4
into Ca(H2P04)2?

10 mL 0.1 M HsPO4 &1 Ca(H2POs). % ol uRRadd & foft 0.05 M Ca(OH). faead & faw smaas @
JMaTIHT BN ?

10 mL

MeQcaon), = meqH3P04

0.05xVx2=10x0.1x1

V=10 mL

Potassium acid oxalate K2C204.3H2C204.4H20 can be oxidized by MnO4~ in acid medium. Calculate the
volume of (in mL) 1 M KMnOu4 reacting in acid solution with 5.08 gram of the acid oxalate.

el A1 § UM 3l 3ffRIeie K2C204.3H2C204.4H20 &1 MnO4~ ERT eﬁa@ﬁt@a fpar <iram B
1 M KMnO4 (ML #) & 39 A= &I 01 BTG, ST el fderas # 5.08 I &1l sifdicic & 1Y

rfAfepar & 2 |
16
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Sol. Valency factor of K2C204. 3H2C204. 4H20is 2 + 3(2) = 8
(as we now that KMnOa oxidises only C204%-to COz)
Now  equivalent of K2C204. 3H2C204 . 4H20 = equivalent of MnO4~
5.08 x8=1x5xV x 1
508 1000
SO V =16 mL Ans.
8. KoC204. 3H2C204. 4H20 BT IS HRP 2 + 3(2) = 8 BNl B |
(o4 5 & 91d € % KMnOs &9d C2042 1 CO2 # Sifadiarad &=al 2 1)
KIE] K2C204. 3H2C204 . 4H0 & QFCITEB =MnOs & QWEB

5.08 x8=1x5xV x 1
508 1000

?RTI?N V =16 mL Ans.

11. In the following reaction, SO: acts as a reducing agent :
SO> + Cl2 + 2H20 —— H2S04 + 2HCI
Find the equivalent weight of SOx.
o aifforan § SO, U SMUdarId &) R IR HRT B
SO2 + Cl2 + 2H20 —— H2S04 + 2HCI
SO, &1 JeATd! WR FT BT ?
Ans. 32
Sol. v.f.ofSO2=1(6-4)=2
Eq. wt. = M_8_3
2 2
8. SO, F GANHIRS =1 (6 —4) =2

g?eﬂ'a%m?:%:%:&

2

PART - 1ll : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE
HAT - 11l : Uh Gl Uh J It 9 fAdcy ypR (ONE OR MORE THAN ONE OPTION CORRECT

TYPE)
1. In the titration of K2Cr207 and ferrous sulphate, following data is obtained :
V1 mL of K2Cr207 solution of molarity Mz requires V2 mL of FeSO4 solution of molarity Mo.
Which of the following relations is/are true for the above titration :
K2Crz07 T B Fewe & a9+ # 4 sifews ura 2id & -

K2Cr207 & My HIeRdl Tt fde@d & Vi mL & folv FeSO4 & M. HIeRdl diel faaas & Ve mL 3mass

B 2|

SR FFAT & g 7751 3§ I HIFA1/PITH FH Fel ©

(A*) 6 M1V1 = M2V2 (B) M1V1 = 6 M2V2 (C*) N1V1 = N2V2 (D) M1V1 = M2V2
Sol. (A) 6 M1V1 = M2V2 [+ For KoCr207, Eq . wt. :MTWt]

(C) N1V1 = N2V2

(B) and (D) are not possible.
9 (A)6MiVi=MaVs [+ KoCr07 @ forg, gl wR =S8 % |

6
(C) N1V1 = N2V2
(B) @11 (D) §9d &1 B |
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2.n Choose the correct statement(s) :

(A*) 1 mole of MnO4~ ion can oxidise 5 moles of Fe?* ion in acidic medium.

(B*) 1 mole of Cr2 O7%- ion can oxidise 6 moles of Fe?* ion in acidic medium.

(C*) 1 mole of CuzS can be oxidised by 1.6 moles of MnOg4- ion in acidic medium.

(D*) 1 mole of CuzS can be oxidised by 1.33 moles of Cr.07?- ion in acidic medium.

HE BAT/ DA BT Y

(A¥) 3T ATETH § MNnO4~ BT 1 A1, Fe2* 39 & 5 Aldll &l Jifaiidhd HR Adhdl o |

(B*) 3T A1 H Crz 072~ &1 1 AT, Fe2* 319 & 6 Al &l 3ifadiad - dadl ¢ |

(C*) 3=l W1edd 3§ MnOy4~ 3 & 1.6 AT §RT Cu:S & 1 Al &l eI far S |l © |

(D*) 3T A1 H Cro07% 39 & 1.33 Al §RT Cu2S & 1 At &1 Jifadidza fovan <1 dapelt 2 |
Sol. equivalent of oxidising agent = equivalents of reducing agent.

(SiTRITPRD BT el = JTAID DI JodTD)

Eano:, :EquZ*

nMno:, x5 = nFez* x1

Equzo% = Equz*
n

X = X
Cr,02" 6 nFez* 1

Eano:, = EqCUZS
n X6=nNg,s *x8

MnOy
Edc,0: = Elcys

X = X
e o 6 Ney,s 8

3. Which of the following samples of reducing agents is /are chemically equivalent to 25 mL of 0.2 N
KMnO4 to be reduced to Mn?* and water :
(A*) 25 mL of 0.2 M FeSOas to be oxidized to Fe3*
(B) 50 mL of 0.1 M H3AsOs to be oxidized to HzAsO4
(C*) 25 mL of 0.1 M H20: to be oxidized to H* and Oz
(D*) 25 mL of 0.1 M SnClz to be oxidized to Sn**
0.2 N KMnO4 &1 25 mL, Sif Mn?* @ Sidl | 30daRd il o, 9 3 A 59 Juads & T &
RIS i §
(A*) 0.2 M FeSO4 &1 25 mL, Fe3* H aifaiiad 81 & forg |
(B) 0.1 M HzAsOz &1 50 mL , HsAsO4 ¥ 3ifaiiard 81 & fog |
(C*) 0.1 M H202 &1 25 mL , H* G211 O # 3ifaiiqd 81 & fog |
(D*) 0.1 M SnCl, &T 25 mL , Sn* ¥ 3ifeiiard 81 & g |
Sol. milli equivalent of KMnO4 = 25 x 0.2 = 5 meqg.
(A) Fe2* —>Fed*
milli equivalent of FeSO4 =25 x 0.2 x 1 =0.2 x 25 =5 (same)
(B) H3AsOz—— HsAsOa4
milli equivalent of H3zAsOsz=2 x 50 x 0.1 = 10 (not same)
(C) H202 — 2H* + O2
milli equivalent of H202 =25 x 0.1 x 2 =5 (same)
(D) Sn%* —— Sn**
milli equivalent of SnCl2 =25 x 0.2 =25 x 0.1 =5 (same)
g :  KMnOs& el godid = 25 x 0.2 = 5 meq.
(A) Fe?* —Fe?*
FeSOs4 & fAell g = 25 x 0.2 x 1 = 0.2 x 25 = 5 (|A)
(B) H3sAsO3z ——>H3AsO4
HsAsO: & fiell gedids = 2 x 50 x 0.1 = 10 (3THT-)
(C) H2O2—— 2H" + O2
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H20. & el eaid =25 x 0.1 x 2 = 5 (1)

(D) SnZ* —— Sn**
SnCl, & firell e = 25 x 0.2 = 25 x 0.1 = 5 (|AM)

4x To a 25 ml H20: solution excess acidified solution of KI was added. The iodine liberated 20 ml of 0.3 N
sodium thiosulphate solution. Use these data to choose the correct statements from the following :
(A*) The weight of H202 present in 25 ml solution is 0.102 g
(B*) The molarity of H202 solution is 0.12 M
(C) The weight of H202 present in 1 L of the solution is 0.816 g
(D*) The volume strength of H202 is 1.344 L
KI & srciidya Nfad & fdes § 25ml H20, &1 feman Siren 2 | & 83 e & ford 20 m L, 0.3 N

AT gigere fAeas &1 arqegadl gl 8 37 3PS Bl S ax)d 8¢ 9 § 4 @8l Hd @

g ?

(A*) 25 ml faer@s % H,0, &1 R 0.102g & | (B*) H20, faeras @ Hierar 0.12 M B |

(C) fae@ & 1<fier § H202 ®1 9R 0.816 g 2| (D*) H202 1 3 HMeAal 1.344 L B |
Sol. No. of equivalents of S203?~ =20 x 0.3 x 102 =6 x 102 eq.

No. of equivalents of I produced = 6 x 10-3 eq.

No. of equivalents of H202 = 6 x 102 eq.

Wt of H202 present in 25 ml of solution =6 x 103 x 17 =0.102 g (- Eg. wt H202 = 17)

Statement (A) is correct.

Wt of H202 in 1L of the solution :w =4.08¢

Statement (C) is wrong.

4.08

.. molarity of H202 solution = 7 =0.12 M

Statement (B) is correct.
2H202 — 2H20 + O2
2 mol 1 mol
0.2 mol 0.06 mol
Volume of Oz at NTP = 0.06 x 22.4 lit
= 1.344 lit
Statement (D) is correct.
Sol.  S203% ! Jedld bl H&T = 20 x 0.3 x 103 = 6 x 1073 JoATH
l2® S dTel godlid &) G = 6 x 10-3 Jodidh
H20: Jedi &1 §=T = 6 x 1073 oI,
25 ml faeras #§ SuRed Ho02 &1 9R =6 x 102 x 17 = 0.102 I (H202 &1 JIid! ¥R = 17)
U (A) T B |
1L foea # H20, &1 ¥R = w = 4.08 U™
%Y+ (C) ToId ®

. H20; faeraa &) dreRar = 45_?:3= 0.12 M

$U+ (B) 9 & |

2H02 —— 2H20 + O2

2 mol 1 mol

0.2 mol 0.06 mol

NTP TR O2 &l JJ1™Id9 = 0.06 x 22.4 lit = 1.344 lit

% (D) I 2 |
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5. There are two sample of HCI having molarity 1N and 0.25 N. Find volume of these sample taken in
order to prepare 0.75 N HCI solution. (Assume no water is used) :
AN T 0.25 N HieRaT drel HCl & &1 99 &g g €1 0.75 N HCl fdee 7991 & foq 57 T &1
AT HH § AT BN (T8 AR 6 St dM § 781 forn e 8) -
(A*) 20 mL, 10 mL (B*) 100 mL, 50 mL (C*) 40 mL, 20 mL (D*) 50 mL, 25 mL
Sol. ForHCI, N=M
HCI® g, N=M
_V,x1+V,x0.25 _

Final molarity 3ffcm #HieRen) = 2———2—"—""-=0.75
(Vi+V,)

0.75 (V1 +V2) = Vi + V2 x 0.25
0.75 Vi +0.75 V2 = V1 + V2 x 0.25
0.5V2=0.25 V1

%: 2 (All options are possible) (W41 fdwea Tw@ g |)

2

6. If mass of KHC204 (potassium acid oxalate) required to reduce 100 mL of 0.02 M KMnO4 in acidic
medium is x g and to neutralise 100 mL of 0.05 M Ca(OH)z is y g, then which of the following options
may be INCORRECT :

(A) 2x=y (B*) x =2y
(CHx=y (D*) absolute values of x & y cannot be determined.

I HIETH W 0.02 M KMnO4 & 100 mL &1 afid &= & folg KHC204 (WICRim il sifaicie) &
X T4 SAE G201 0.05 M Ca(OH)2 @ 100 mL &1 SERIF &R @ foI0 KHC204 & Y UM S ATaTIH
g, 99 x AAT y & AL I Ty |
(A) 2x =y
(B¥) x =2y
(C)x=y
(D*) x Ty &1 FRUeT (absolute) A S1d &l fhan &1 HHd |
Sol. m.eq. of KMnO4 = m.eq. of KHC204

0.02x100x5:%x2x1000 b

m eq. of Ca(OH)z = m. eq of KHC204

0.05 x 100 x 2 = % x 1 x 1000 (M = Mol. wt. of KHC204) (2)

Divide (1) and (2)

0.02x100x5 _ 2x 2x

hihialilotet Seia? = = == = 2x =y
0.05x100x2 y y

8 :  KMnOs & fiiell i = KHC204 & el gedie
0.02 x 100 x 5 = ﬁ x 2 x 1000 (D)
Ca(OH). & el goai®d = KHC204 & fAell gaid
0.05 x 100 x 2 = % x 1 x 1000 (M = KHC204 T 31UHR) ...(2)

THHR (1) BT (2) F 9N o9 W -
0.02x100x5 _ 2x
0.05x100x2 y

2X

1=— = 2x =y
y
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PART - IV : COMPREHENSION
HIT - IV : & (COMPREHENSION)

Read the following passage carefully and answer the questions.

1 g B wFYdS ufed dl uvEl B SR Qv

Comprehension # 1
Equivalent Mass :
The equivalent mass of a substance is defined as the number of parts by mass of it which combine with
or displace 1.0078 parts by mass of hydrogen, 8 parts by mass of oxygen and 35.5 parts by mass of
chlorine.
The equivalent mass of a substance expressed in grams is called gram equivalent mass.
The equivalent mass of a substance is not constant. It depends upon the reaction in which the
substance is participating. A compound may have different equivalent mass in different chemical
reactions and under different experimental conditions.
(A) Equivalent mass of an acid : It is the mass of an acid in grams which contains 1.0078 g of
replaceable H* ions or it is the mass of acid which contains one mole of replaceable H* ions. It may be
calculated as :

Molecular mass of acid

Basicity of acid

Basicity of acid = number of replaceable hydrogen atoms present in one molecule of acid
(B) Equivalent mass of a base : It is the mass of the base which contains one mole of replaceable
OH-ions in molecule.

Equivalent mass of acid =

Molecular mass of base
Acidity of base
Acidity of base = Number of replaceable OH- ions present in one molecule of the base

Equivalent mass of base =

Equivalent mass of an oxidising agent :

Molecular mass of oxidising agent
Number of electrons gained by one molecule
Molecular mass of oxidising agent

Total change in oxidation number
per molecule of oxidising agent

(a) Electron concept : Equivalent mass of oxidising agent =

(b) Oxidation number concept : Equivalent mass of oxidising agent =

ITWE #1
TS SIHqM
JAT® SIHM U BT 98 GIHM ©, ol Blggiod @& SgAM 9 1.0078 9T, e & SFH | 8 |1
TNl FARE & S A 35.5 WM & Wi FAMNIG Bl 2| VP s & Joid Sgd= bl I H aad
PR R M i SAH el il © |
TP a1 P AP SHM A el Bl 8 | I8 I AMihAr R R PRar 8, f ugred 9rT o 2
v e &1 B e affre qen = uranfie aRRuftel § A gouis somm &iar 2|
(A) T& IR BT oI S : I8 b 7 Bl U § I8 wogd 2, forad favenfid H* a9 & 1.0078
M B & IUAT T8 A HT 98 g 2 Rread fawenfad H omaa & e A B0 €1 39 A ueR 9@
aRafera fasan <mam & -

37T B JodTd TgH =

3T BT JMMVIH FIA
I BT HRb
3T B ARGAT = 3l B T 377] H IURT fRenfia erggror wAMRH @ |
(B) T® &R & Jodid S&AE : I &R BT 98 A & oll A9 H fIwenfid OH- & Y& Al & & |
&R P AM0IH S
&R P A

&R BT oI TIHA =
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&R B Al = &R $ TS I77] § IURed faRenfia OH- st &1 &
T HAHIPRD I Fodid SH

JAfRITERS B M0aH T
TP 3] §RT UTKl Soidg 14 BI FAT
(b) SATRAEROT TEAT FHA : ARNBRD B JAD G =

SfRNIPRS &1 MVTH T
JffieR® @ forg ufar &) ffefiavor G 1 § Gt aRad=

() SR WHed : JfRNBGRS H D ST =

1. Equivalent mass of Ba(MnQa4)2 in acidic medium is : (where M stands for molar mass)
AT W 3 Ba(MnOa). T TS SIAM (S8l M = Al SqH ) © -
(A) M/5 (B) M/6 (C* M/10 (D) M/2
Sol. 10 e~ + 2MnO4s~—— 2Mn?*; v.f. = 10
Eqg. mass of Ba(MnO4)2 (Ba(MnO4)2 BT T SeIHI) = %
2. Equivalent mass of Feo.9O in reaction with acidic K2Cr207 is : (M = Molar mass)
AT KoCr207 & |1 Affhal § Feo.sO &1 godid @ H © © (M = Aok S&H)
(A) 7 M/10 (B*) 10 M/7 (C) 7 M/9 (D) 9 M/7
Sol. Feoo O + K2Cr207 —> Fet3 + Cr*3
n factor of Feos O = 0.9 [3 - %j =0.7
M 10M
Eqmass= — = —
7 7
gol. FeosO + K2Cr207 —— Fe*3 + Cr*s
Feo.9O &1 n Jore = 0.9 (3 —%) =0.7
. M 10M
gl IR = — =——
0.7 7
3. Equivalent weight of oxalic acid salt in following reaction is : (Atomic masses : O =16, C = 12, K = 39)

H2C204 + Ca(OH)2 —— CaC20a4 + H20
1 s 4 sifamiferd o dauT &1 godid! 9R & (A9 ¥R : O = 16, C = 12, K = 39)
H2C204 + Ca(OH)2 —— CaC20a4 + H20

(A) 90 (B) 45 (C*) 64 (D) 128
Sol.  nfactoris 2 neN® 23 |
. M . M
Eq. weight = 2 Jedlh MR = 2
= %: 064.
2

Comprehension # 2
Some amount of “20V” H20:2 is mixed with excess of acidified solution of KIl. The iodine so liberated
required 200 mL of 0.1 N Na2S20s3 for titration.

ITWE #2
“20V” H20; &1 | AT &I g Kl 9o & anfdaa & arer i f&an o 2 | 9o g8 e &

3T & T 0.1 N NazS20s & 200 mL 377aeda ¢ |
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4., The volume of H20: solution is :
H20, faeas &1 maaq ®© -

(A) 11.2 mL (B) 37.2 mL (C*) 5.6 mL (D) 22.4 mL

Sol. Let V mL of H20: is taken
Normality = 20
5.6

meq of H202 = meq of 12 liberated = meq of Na2S203
VX%ZZOOXO.l = V=56mL
g A fF H02 &1 V mL foran S 2
20
5.6
H20: % el ol = g [ & el o = NaxS203 & el g

VX%ZZOOXO.l = V=56mL

5. The mass of K2Cr207 needed to oxidise the above volume of H20> solution is :

H20 s & SURIG 3 1 ffaiigd &R & oY KoCr.07 &1 JATaedd SIHM o
(A)3.64¢ (B)0.8¢g (C)4.2¢9 (D*) 0.98 g

Sol. meq of H202 = meq of K2Cr207

5ex 22 = X 4 6x1000
56 294

_ 20x294
~ 6x1000
Mass of K2Cr207 needed
x=0.98g
Bdl. H.0, & el QFZITEE = K2Cr207 & foref) g@iﬂ?ﬁ
56x 20 = Xy 6x1000
5.6 294
« B 20 x 294
6 x1000
K2Cr207 &1 JMaeTH GIH T
x=098g

=0.98

=0.98

6. The volume of Oz at STP that would be liberated by above H20:2 solution on disproportionation is :
STP &R O &1 98 I, Sl b SWRI H202 [aeda &1 [AvArgURieRl §RT Jad 8, 7 2
(A) 56 mL (B*) 112 mL (C) 168 mL (D) 224 mL

Sol. 1000 mL H202 — liberates 20 L O2 at STP
X 1000 mL O2

1 mLHO0,—— 20
1000

- 5.6——> 20 x 5.6 mL of Oz = 112 mL of Oz
& 1000 mL—> H.0, e 20 L O2 (STP W)

1 mLHO02—

200 X 1000 mL O2

56— 0P 20x56mL=02® 112 mL
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Comprehension # 3

Answer Q.7, Q.8 and Q.9 by appropriately matching the information given in the three columns

of the following table.

Molecular weight / Atomic weight
n — factor

Equivalent weight = n-factor is very important in redox as well as non-

redox reactions.

In general n-factor of acid/base is number of moles of H*/OH- furnished per mole of acid/base. n-factor
of reactions is number of moles of electrons lost or gained per mole of reactant columns 1, 2, 3 contain
reactions, n-factor & equivalent weight respectively.

Column-1 Column-2 Column-3
() MnO4~ + 2H20 —— MnO2+40H- | (i) 1 (P) 158
. 10
(1) | MNnO4~ —— MnQO42 (i) s (Q) 96
(1 | Bra + OH-—— BrOs™ + Br- (iii) 3 (R) 34
(IV) | H2O2 — O2 + H20 (iv) 2 (S) 52.6

ITBT # 3

o @ T g @ N il § SUAE FI BT SUGHR T @ GAA IR TH Q.7, Q.83IR Q9P T

Sised

AR qR = /R R h-ore, Refam afifra & wo—a 96 R e @

n- ®R®
forg W AE@yel T | AM: IR (R @ folU n-$R®) HA: HY/OH- ARl & Aldl &l [d1 ufirHra
/AR B | il UEdd Affhal & fau n-aR®, Ui haeRe ¥ gaa a1 UEU R g
<IBS[ & Al DI T © | Dlad 1, 2, 3H HA: AMHAT N-HRS T JTd! 9 © |

PieH-1 PicH-2 Pie¥-3

() | MnO4~ + 2H20 —> MnO2+40H- | (i) 1 (P) 158
(1) | MNO4s —— MNnO42 (ii) % Q) 96
(1) | Brza + OH-— BrOs~ + Br- (iii) 3 (R) 34
(IV) | H202 —— 02 + H20 (iv) 2 (S) 52.6
7._ For KMnOQas in strong basic medium correct combination is -

U9el NI A1eFH H KMnOs & folg |81 |ared 82—

(A) (1) (i) (R) (8% (1) () (P) (C) (1) (iii) (S) (D) () (iv) (Q)
Sol. KMnOQOz in basic medium reaction is

MnOs~ —— MnO4—2
Oxidation Number
+7 +6 E= Mo

n - factor
158

Change in O.N. =7 -6 =1, n-factor = 1 = - =158

Sol. & "iegg ¥ KMnO. & aifdifshan g

MnOs~ ——> MnO42
SffRITBIOT =T

+7 +6 E = &
n — factor

gRRafida sffrRieRT §=1 =7-6=1,n-gch =1 =$=158
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8. For KMnOzs in neutral medium correct combination is -

C SN WEm § KMnO, @ T w8 waiier 2
(A) (1) (iii) (Q) (B) () () (R) (C*) () (i) (S) (D) () (ii)) (R)
Sol. KMnOQOza in neutral medium, reaction is
MnOs~ —— MnO:2
O.N. +7 +4
Change in ON = 7 — 4 = 3, n-factor = 3
E= % =52.6

Sol. SerIF HIEgH § KMnO4 &1 1fifshar gy
MnOs~ —— MnO2

STRITHROT e +7 +4

gRafiia sifaiia<o §&1 = 7 -4 = 3, n-9¢d = 3

E=1% -5

3

9._ For a disproportionation reaction the only correct combination is -

T fayarguiieaxr sfffhar & forg |8 waor a—

(A) (1) (i) (R) (B) (1) (i) (Q) (©) (V) (i) (S) (D) (1) (if) (Q)
Sol. For disproportionation reaction

Brz + 2e-—— 2Br=(n = 2) reduction
Br2 + 20H-—— 2BrOs~ + 6H20 + 10e~ (n = 10) oxidation Br2 undergoes distoroportionation reaction in
basic medium to give Br-ion & BrOs~ ion in reduction & oxidation reactions respectively.

Sol. Us fawArguRiteRor siffhar & forg
Brz + 2e-—— 2Br=(n = 2) 3U<IT

Br2 + 20H-—— 2BrOs~ + 6H20 + 10e- (n = 10) oxidation Br2 undergoes distoroportionation reaction in
basic medium to give Br-ion & BrOs~ ion in reduction & oxidation reactions respectively.

-
-
J

PART - | : JEE (ADVANCED) / lIT-JEE PROBLEMS (PREVIOUS YEARS)

AT - | : JEE (ADVANCED) / IIT-JEE (5at auf) & g

* Marked Questions may have more than one correct option.

* fafead uvq o 9§ e 98 A I ueH & -

1. In basic medium, I~ is oxidised by MnO4. In this process, I~ changes to : [JEE 2004, 3/144]
NI AEgH | - B MnO4~ §IRT JATaiIehd b SITem 2 | 39 ushd 3 - 91§ uRafia g & -
[JEE 2004, 3/144]
(A*) 103~ (B) I (C) 104~ (D) 1O~
Sol. 2MnO4 + I- + H20 —— 2MnO2 + 10z~ + 20H-.

2. Consider a titration of potassium dichromate solution with acidified Mohr's salt solution using
diphenylamine as indicator. The number of moles of Mohr's salt required per mole of dichromate is :
[JEE 2007, 3/162]

UCRRM SR I SR Feligqd AlRR—adul [Aaed @ SEWAld T ad & ARl TgAIT W

fraR HIRTT | SPHT & Ui Ald & fog AeR—<@u & §of Ardl & §=1 8 © [JEE 2007, 3/162]

(A)3 (B) 4 (©)5 (D*) 6
Sol. Cr07% + Fe?* ——2Cr¥* + Fe3 + 7H20
n==6 n=1

1 mole of Cr207%- will require six moles of Fe?* ions.
191 Cr.07> & fog 6 A1 Fe?* @ saedadl gl |
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11. The reagent (s) used for softening the temporary hardness of water is (are) : [JEE 2010, 3/163]
T B IRARN HORAT BT JGHIUT B aTeAl/ATd NGRS 2/2
(A) Ca,(PO,), (B*) Ca (OH), (C) Na,CO, (D) NaOCI

Sol. (B) Ca(HCO,), + Ca(OH), (calculated amount) ——> 2CaCO, \’ (white) + 2H,0
Mg(HCO,), + 2Ca(OH), (calculated amount) —— 2CaCO, ¥ (white) + Mg(OH), ¥ (white) + 2H,0
It is called Clark's method.
& : (B) Ca(HCO,), + Ca(OH), (IR |=m) ——> 2CaCO, | (33d) + 2H,0
Mg(HCO,), + 2Ca(OH), (Re@ferd H3m) ——> 2CaCO, ¥ (33d) + Mg(OH), ¥ (@) + 2H,0
IE Tl fAf peeral 2|

Paragraph for Questions Nos. 3to 4
Bleaching powder and bleach solution are produced on a large scale and used in several house hold
products. The effectiveness of bleach solution is often measured by iodometry.

U 39 4% foQ sy
fa¥si® 9ol (bleaching powder) 3R fiRSie fae@e &1 991 AE1 # I@IG B Sa1 8 | §9761 T &%
TN STl W BT B | faRoid 9o @1 driesan sfaeR sl (iodometry) § AT ST 2 |

3. 25 mL of household bleach solution was mixed with 30 mL of 0.50 M KI and 10 mL of 4N acetic acid.
In the titration of the liberated iodine, 48 mL of 0.25 N Naz2S:03 was used to reach the end point. The
molarity of the household bleach solution is [IT-JEE 2012, 3/136]

e fIRSi® (bleach) fde™@= & 25 mL &1 0.50 M KI @ 30 mL 3R 4N VHifesd 3 (acetic acid) & 10

mL®& & |1 e | MR iodine % 3R IFATI (end point titration) @ o1 0.25 N Na2S203

% 48 mL o1 | '] fORS® faeras &1 AreRar @ 287 [IT-JEE 2012, 3/136]
(A) 0.48 M (B) 0.96 M (C*) 0.24 M (D) 0.024 M
Sol. milli mole of Hypo =0.25 x 48
= 2 x milli mole of Clz

0.25%x 48

milli mole of Clz> = = 6 milli mole

= milli mole of Cl> = milli mole of CaOCl2
So, molarity = %M =0.24 M

| grsul @ el 9l = 0.25 x 48

=2 x Cla® e 91
Cl & fiel #rel = 0-25;48 = 6 feht el

=Cl, & fiehl A1 = CaOCl. & fiel A
39feTT, AToRdT = %M =0.24 M

4, Bleaching powder contains a salt of an oxoacid as one of its components. The anhydride of that
oxoacid is
faist® Toi (bleaching powder) # 3= ITIGT & 37Tl U ITaAIRTA (oxoacid) &7 waur Hi SURT 2 |
I AT BT TTelgsgs (anhydride) 1 2 |
(A*) CI20 (B) Clz07 (C) ClO2 (D) Cl20es
Sol.  CaOCl: = Ca(OCI)CI
OCI- — Hypochlorite ion (ET$Ul FARTSE 3 )
which is anion of HOCI (S f& HOCI &1 R 2 1)
Anhydride of HOCI (HOCI &1 TaEissIss) = Cl.O
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5.* For the reaction : I + ClO3~ + H2SO4——> CI" + HSO4™ + I2
The correct statement(s) in the balanced equation is/are : [JEE (Advanced) 2014, 3/120]

(A*) Stoichiometric coefficient of HSO, is 6. (B*) lodide is oxidized.

(C) Sulphur is reduced. (D*) H20 is one of the products.
BT & fIY I + ClOs~ + HaSO0s —— CI™ + HSO4 + I

Fgferd T & foy 9 @M ' @) [JEE (Advanced) 2014, 3/120]
(A*) HSO;, &1 Sfad deargureh ol (Stoichiometric coefficient) 6 |
(B*) IS STaRiId BT B |
(C) X 3roafdd Brem B |
(D*) U I oI 2 |
Sol.  6I'+ClO; + 6H,S0, — CI” +6HSO; +3lI, +3H,0
Hence, I is oxidised to I2
Coefficient of HSO, = 6
and Hz0 is one of the product.
Hence (A), (B), (D)
8. 61 +ClO; + 6H,S0, — CI"+6HSO;] +3I, +3H,0
I, I, ¥ SRAGHA BT & |
HSO, &1 Ulid =6
qel Yo STg ot (H20) &
F@(A), (B), (D)

6. To measure the quantity of MnClz dissolved in an aqueous solution, it was completely converted to

KMnO4 using the reaction.
MnClz + K2S20s + H2O — KMnO4 + H2SO4 + HCI (equation not balanced).

Few drops of concentrated HCI were added to this solution and gently warmed. Further, oxalic acid
(225 mg) was added in portions till the colour of the permanganate ion disappeared. The quantity of
MnClz (in mg) present in the initial solutionis .
(Atomic weights in g mol~% : Mn = 55, Cl = 35.5) [JEE (Advanced) 2018, 3/120]
TP Seid fdedd § gferd MnCle @1 |13 & A199 & oy, 39 i

MnClz + K2S208 + H20 — KMnO4 + H2S04 + HCI (F1@R0T Sigferd -Tel ).
P AR YOITAT KMnO4 ¥ aRafia far a1 | |rs HCl &1 §® 4= 9 faaas 3 Srell ™ ok 39 g
I TRA BT TG | 3, TRATHE SMIF BT I TS B dh AadIferd 3 (225 mg) BI 30 H STl 47 |
URM™E fdeas § MnClz @1 /131 (mg #) _ ® |

(YY) ¥R g mol-L # : Mn = 55, Cl = 35.5) [JEE (Advanced) 2018, 3/120]
Ans. 126 mg
Sol. 2MnClz + 5K2S208 + 8H20 —— 2KMnO4 + 4K2SO4 + 6H2SO4 + 4HCI ... 1)

2KMnOs + 5H2C204 + 3H2SO4 —— K2SO4 + 2MnSO4 + 8H20 + 10CO2 ... 2)

Mass of oxalic acid added = 225 mg

Milimoles of oxalic acid added = % =25
From equation (2)
Milimoles of KMnOa4 used to react with oxalic acid = 1
and milimoles of MnCl. required initially = 1
.. Mass of MnClz required initially = 1 x 126 = 126 mg
Sol. 2MnClz + 5K2S20s + 8H20 —— 2KMnO4 + 4K2SO4 + 6H2SO4 + 4HCI L. (8]
2KMnOs4 + 5H2C204 + 3H2S04 —— K2S0O4 + 2MNnSO4 + 8H20 + 10CO2 ... (2)
e W Sifaoifard oFe & Se9H I = 225 mg

ﬁaﬁnﬁaﬁaﬁﬁ?ﬁw%ﬁ%ﬂﬁaz%:z.s
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THHRT (2) A
JfFaiferd o & A1 a1 7 & oIy ugad KMnO4 & faferiral = 1
AT YR™ A 3MIIH MnCl & faferdrar = 1

UR™ H 3MaIH MnCl & A = 1 x 126 = 126 mg

PART - 1l : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)

AT - 1l : JEE (MAIN) / AIEEE (frsel auf) & yed

OFFLINE JEE-MAIN

Sol.

Sol.

Sol.

The oxidation state of chromium in the final product formed by the reaction between Kl and acidified

potassium dichromate solution is : [AIEEE 2005, 3/225]
KI T ereia dieRrM Srseie fdaad @& #e sififsan g1 fAiffa sifw Saae § Cr @ sffafiaso
Jra=er o ® [AIEEE 2005, 3/225]
Q) +4 (2)+6 (3)+2 (4% +3

+6 +3)
Cr,0,> +14H'+6I —> Cr’'+7H,0 + 3],
| |

Amount of oxalic acid present in a solution can be determined by its titration with KMnO4 solution in the
presence of H2SOs. The titration gives unsatisfactory result when carried out in the presence of HCI,
because HCI : [AIEEE 2008, 3/105]
(1) furnishes H* ions in addition to those from oxalic acid.

(2*) reduces permanganate to Mn2*,

(3) oxidises oxalic acid to carbon dioxide and water.

(4) gets oxidised by oxalic acid to chlorine.

e faead H SuRer sifauifered 3 @1 A3 B H2SO4 ®1 IuRAfT # KMnOs & e & |rer e
RS G AT S FHar 2| e Ig AFAUA HCl @1 SuReify 3 fbar Sram &, @1 aRomd |amus 78
BT 8, Fifd HCl : [AIEEE 2008, 3/105]
(1) 3ifaoiferd e | UK H* 3l & refrar 3R H* 31 <al = |

(2*) WRHTEE BT Mn2* ¥ 3Tafdd HRar 2 |

(3) Sffaaiferd ot &1 Hrd= STiaaEs R ol # Sffafigd &R < 2|

(4) Sffaaifard ard gRT FARE # Sffedigd 8 S 2 |

HCI reduces MnQO4~ to Mn?* and itself oxidises to Cl..

HCI, MnO4~ &I Mn2* % 3aafid al § dei ¥4 Cl# 3ifafiayd 8 Sl 2 |

29.5 mg of an organic compound containing nitrogen was digested according to Kjeldahl's method and
the evolved ammonia was absorbed in 20 mL of 0.1 M HCI solution. The excess of the acid required 15
mL of 0.1 M NaOH solution for complete neutralization. The percentage of nitrogen in the compound is :
[AIEEE 2010, 4/144]
29.5 mg FEFS AE F AEEIH b B U Sicela fafd & JgAR figd fFar 71 iR gaa

SMIFRT BT 20 mL 0.1 M HCI faetas # sa=ifya fear wan| srat & oo &1 qui SaRiF &_1 & oy

15 mL 0.1 M NaOH faera &1 smawaaar gs | AIffie H A1sglio &1 gfawadr @ © [AIEEE 2010, 4/144]
(1) 59.0 (2)47.4 (3*) 23.7 (4) 29.5
Weight of organic compound = 29.5 mg
NH3 + HCl ——>NH4ClI
HCI (remaining) + NaOH —— NacCl + H20
(2.5 m mole)
Total milimole of HCI =2
mili mole of HCl used by NHz =2 -1.5=0.5
mili mole of NHz = 0.5
weight of NHs =0.5x17 mg =8.5mg

/\
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weight of nitrogen = % x 8.5mg=7mg

x 100 = 23.7 %.

.. % of Nitrogen in compound = !
29.5

Bdl. FEfTE S H AR = 29.5 mg

NH3z + HCl —— NHa4Cl
HCI (31%) + NaOH —> NaCl + H20

(1.5 et Hrer)
HCl & ga firefl /et = 2
NHs gRT Ugad fbd - HCl & Al =2-1.5=0.5
NHs & fiell Wi = 0.5
NH3 @1 ¥R =0.5%x17mg=8.5mg

H@WWWz%xS.Smg:?mg

- e § AEgeE & ufderdar = 74100 =23.7 %

29.5
6. Consider the following reaction : xXMnO4~ + yC204%~ + zZH* —— xMn?* + 2yCO» + % H20
The values of x, y and z in the reaction are, respectively : [JEE(Main) 2013, 4/120]
(1) 5,2 and 16 (2)2,5and 8 (3*) 2,5and 16 (4)5,2and 8

f=feRea s R TR Hifsg -

XMnO4~ + yC204%~ + zZH* —— xMn?* + 2yCO2 + H20

39 IfAfohar § x, y AT z & AT HAL: § ¢ [JEE(Main) 2013, 4/120]
(1) 5, 2 @1 16 (2) 2, 5T 8 (3*) 2, 5 T 16 (4) 5,2 T 8

Sol.  MnOs +  C204* +H*—— Mn2+CO2 + gHZO

vf = 1(7 -2) vf = 2(3-2)
=5 =2
Balanced Equation :
2MnO4~ + 5C204* + 16 H*—— 2Mn?* + 10 CO2 + 8H20
So,x=2,y=5&z=16.
Sol. MnO4~ + C204% + H*——> Mn2 + CO2 + H20
vf =1(7 -2) vf = 2(3-2)
=5 =2
3rat: Agfera i =1 2
2MnO4~ + 5C204> + 16 H*—— 2Mn?* + 10 CO2 + 8H20
3, x =2,y =54 z = 16.
7. For the estimation of nitrogen, 1.4 g of an organic compound was digested by Kjeldahl method and the

evolved ammonia was absorbed in 60 mL of %sulphuric acid. The unreacted acid required 20 mL

of% sodium hydroxide for complete neutralization. The percentage of nitrogen in the compound is :

[JEE(Main) 2014, 4/120]
ASEISH @ AMhed & ol 1.4 T¥ SRS AE I Sieeid A & FAR ufd fhan = den qaa

B M B 60 el ForR& e ¥ srawfyd fdhar | sifsparfia srd & goi SeiFiaxe & fog
20 feh %?ﬁﬁ'ﬁm BISSIaIss &I AMaeTHAl g8 | Afe # A1ggio @ yfeadr @ -

[JEE(Main) 2014, 4/120]
(1) 6% (2%) 10% (3) 3% (4) 5%
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Sol. Mass of organic compound = 1.4 g
let it contain x mmole of N atom.
organic compound — NHs

X m mole
2NHs + H2SO4 —— (NH4)2 SOa. (1st)
6 mmole
initially taken.
H2S04 + 2NaOH —— Na2S04 + 2H20 (2nd)
2 mmole
reacted

Hence m moles of H2SO4 reacted in 2nd equation = 1

= m moles of H2SO4 reacted from 1st equation =6 —1 =5 m moles
= m moles of NHz in 1st equation =2 x 5 =10 m moles

= m moles of N atom in the organic compound = 10 m moles

= massof N=10x 102%x 14=0.14¢g

=% of N= 0'144x100 =10 %

Sol. aﬂﬁfﬁ’cﬁﬁﬂﬁl’cﬁ%ﬁlaﬁaﬁmzlAg
AT fb I8 N WA & X m mole & 2 |
FEd ARH — NH3

X m mole

2NHs + H2SO4 ——> (NH4)2 SOa4. (1st)

6 m mole

IR H fod T

H2S04 + 2NaOH —— Na2SO4 + 2H20 (2nd)

2 mmole

I B B |
9 UHR fgdig FHBR0 H S1ffgd H2S0s4 @ m mole = 1
— FHAIBRYT (1) § A Hd H2SOs® mmole =6 -1=5
= 1st FHIHROT § NHz & m mole == 2 x 5 = 10 m moles
= HTa® AIH H N TRATSIH & m mole = 10 m moles
=S N® I =10x10°3x14=0.14¢

0'];14 x100=10 %

=N % =

ONLINE JEE-MAIN

1. Hydorgen peroxide acts both as an oxidising and as a reducing agent depending upon the nature of the
reacting species. In which of the following cases H20: acts as a reducing agent in acid medium ?
[JEE(Main) 2014 Online (12-04-14), 4/120]

gISSIoT RIS TS dAql SUAdd aFl YHR W FdeR HRdl & 3R I8 iR wxar 2 srfafhan

B dTel WS & W )| 9 d 9 59a a1t H20, il 71589 § IUaid & wd | {hal &al

g7 [JEE(Main) 2014 Online (12-04-14), 4/120]
(1*) MnO4~ (2) Cr207%- (3) SOz* 4) Kl
2. Permanent hardness in water cannot be cured by : [JEE(Main) 2015 Online (10-04-15), 4/120]
(1) Treatment with washing soda (2*) Boiling
(3) lon exchange method (4) Calgon's method
T # @l HERar 7 & gRT gR A8 & |t 27 [JEE(Main) 2015 Online (10-04-15), 4/120]
(1) &9 AL B A SUAMRT HRA A (2*) SaTe™ A
(3) 3= @ fafawg fafdy & (4) B fafdr |
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Sol.
Sol.

3.

Sol.

Sol.

Sol.

Sol.

Boiling can remove only temporary hardness caused by bicarbonates of Ca?*, Mg?*.

IqIeM | Ca?t, Mg & d18 FIEIC] & HRY Sad IR HoRdl B g a1 A1 Faar 2 |

1.4 g of an organic compound was digested according to Kjeldahl's method and the ammonia evolved
was absorbed in 60 mL of M/10 H2SO4 solution. The excess sulphuric acid required 20 mL of M/10
NaOH solution for neutralization. The percentage of nitrogen in the compound is :

[JEE(Main) 2015 Online (10-04-15), 4/120]
1.4 IM FES RS B Siesrd A gR1 sifga faan w1 don e arefl sMifsar i M/10 H2SO.

% 60 mL §RT @I g8 | AOIRD F & AMUFI Pl IS PRA & ol M/10 NaOH & 20 mL &1

JMaTIH B | AfH § ARSI B yfreradn Iagdy | [JEE(Main) 2015 Online (10-04-15), 4/120]
(1) 24 (2)5 (3%) 10 4)3
Organic compound — NHs

(1.49)

2NH3 + H2SO4 —— (NH4)2SO4
H2S04 + 2NaOH — Na2SO4 + 2H20
NnH +20><i X 1 :60><i><2><i
s 10 1000 10 1000

12 2 10

71000 1000 100

NyH,

N=ny, =001 = mn=001x14=014g = % of N = 2% 100 = 10%.
NHs 1.4

The volume of 0.1 N dibasic acid sufficient to neutralize 1 g of a base that furnishes 0.04 mole of OH- in

aqueous solution is : [JEE(Main) 2016 Online (10-04-16), 4/120]
0.1 N fgeTia 3 &1 3 918y, 1 UM &R, S Seild faeas § 0.04 A1 OH- a0l 8, Bl S| &+
% fore ugia 8 © [JEE(Main) 2016 Online (10-04-16), 4/120]
(1*) 400 mL (2) 600 mL (3) 200 mL (4) 80 mL

For standardizing NaOH solution, which of the following is used as a primary standard ?
[JEE(Main) 2018 Online (16-04-18), 4/120]
(1) Sodium tetraborate (2) Ferrous Ammonium Sulfate
(3*) Oxalic acid (4) dil. HCI
NaOH & fdee & AF@IaRe & forg f § 9 5 v wiifie AMe & ©U #§ YA § ar Sirdn 27
[JEE(Main) 2018 Online (16-04-18), 4/120]
(1) AIfsTq SgERe (2) B HITH Ao
CYEIEHISECIS] (4) T3 HCI
Oxalic acid is used as a primary standard for NaOH standardizing.

Jifeiferd 3t NaOH & AM®HIHRY & oy wearfie A9e & ©U # Ugad aial 2 |

The temporary hardness of water is due to : [JEE(Main) 2019 Online (09-01-19), 4/120]
Y P SRR HoRAT B BRI 2 [JEE(Main) 2019 Online (09-01-19), 4/120]
(1) CaClz (2*) Ca(HCO:3)2 (3) NaCl (4) Naz2SO4

Bicarbonates of Ca and Mg cause temporary hardness to water.

Cadal Mg @ dIS®IEi-el & HRU o Pl SRARY HoRal &l 2 |

In the reaction of oxalate with permanganate in acidic medium, the number of electrons involved in

producing one molecule of COzis : [JEE(Main) 2019 Online (10-01-19), 4/120]
AT AT | IR @ WRHTE & A1 IMWAHAT #, CO.d TH 7] & 91 3 Afzd seragqi &
&1 & [JEE(Main) 2019 Online (10-01-19), 4/120]
1) 5 291 (3)2 (4) 10

2 MnNO4~ + 5C2042~— 10 CO2 + 2 Mn?*
Total 10e- transfer for 10 molecules of CO2

/\
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Hence for 1 molecule of COz, only one e~ is transferred.
Sol. 2 MnO4~ + 5C204> — 10 CO2 + 2 Mn?*
CO2% 10 3173l & fold {10 e~ WIFFIRG B & |

Al CO & 197 & ol dad 1 e~ RIMING Il 2

8. 25 ml of the given HCI solution requires 30 mL of 0.1 M sodium carbonate solution. What is the volume
of this HCI solution required to titrate 30 mL of 0.2 M aqqueous NaOH solution?
25 mL HCI fdes & o 0.1 M Hifea™ Fraieie fa@e &1 30 mL 3aeds 8Idl 8, 0.2 M Selid NaOH &
et 1 SrgaIfia #) & ford 39 HCI e & faam smaa &1 smaggsar 8 2
[JEE(Main) 2019 Online (11-01-19), 4/120]
(1) 12.5 mL (2) 75 mL (3) 50 mL (4*) 25 mL
Sol. eg. of HCI = eq. of Na2CO3
25xN=2x0.1x30
HCI=0.24 N ; eq. of HCI = eq. of NaOH
024xV=30x0.2 ; V=25mL
Sol.  HCI®& Jaai® = Na:COs® qadiidh
25 xN=2x0.1x30
HCI=0.24 N
HCl & Jedid = NaOH & Joiid
0.24xV=30x0.2 ; V=25mL

9. The hardness of water sample (in terms of equivalents of CaCOs) containing 103 M CaSOas is :
(molar mass of CaSO4 = 136 g mol?) [JEE(Main) 2019 Online (12-01-19), 4/120]
T & 9 Uit @ HoRdl (CaCOs & WAged & amver) T 103 M CaS04 8, 81l
(CaSO4 &1 AleR THM = 136 g mol-?) [JEE(Main) 2019 Online (12-01-19), 4/120]
(1) 10 ppm (2) 50 ppm (3) 90 ppm (4*) 100 ppm

Sol.  As 1L solution have 102 mol CaSOa4
Eq. of CaSOa4 = eq. of CaCOs
in 1L solution
nCa504 X Vf = nCaC03 X Vf

107 % 2 =Ngaco, X2
Ncaco, =107°molin 1L
“. Weaco, =100x107°g in 1L solution

Weaco, ;46 _100x107°g
Wrotal 10009
Sol.  Ff® 1L faedd # CaSO4 = 10 mol
CaS0: & Jedid = CaCOs® JoAIH

- hardness in terms of CaCO; = =100ppm

1L foera= &
Ncaso, ¥ V. =Ncaco, VI ;107 x2=ncaeo, x2
Ncaco, =107°molin L . Wgaco, =100x107gin 1L solution

. w -3
.. CaCO,® Ual § BaRal = — =22 »10° _ 1001079 146 _100ppm
Wrotal 1000g

10. The volume strength of 1M H20: is: (Molar mass of H202 = 34 g mol?)
1M H20, &1 3 |amed 8 (H20, &1 Aok SIA™ = 34 U1, A1)
[JEE(Main) 2019 Online (12-01-19), 4/120]
(1*) 11.35 (2) 224 (3) 16. 8 (4)5.6
Sol.  Volume strength 3mad= | = 11.35 x M = 11.35 (STP)

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
/\ Qesonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN: UB0302RJ2007PLC024029 ADVEQT- 38



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

