30

Principles Related to
Practical Chemistry

TOPIC 1 - o,

Detection of Extra Elements
d Functional G N
an unctiona roups R
22U,
0_1 Which one of the following tests used for the In the above reaction 3.9 g of benzene on nitration gives 4.92 g of
identification of functional groups in organic nitrobenzene. The percentage yield of nitrobenzene in the above
reactionis ......... % (Round off to the nearest integer).
compounds does not use copper reagent ? ) i
[2021, 27 Aug Shift-II] (Given, atomicmass C:12.0u, H:1.0u,0:16.0u, N : 14.0 u)
(a) Barfoed's test ' [2021, 17 March Shift-I]
(b) Seliwanoff's test Ans. (80) NO
(c)Benedict's test CeHs @853 CeHNO, (Molar mass = 123)
(d) Biuret test for peptide bond 590 270
Ans. (b Moles of CiHg = [F—=0.05
®) | o= g
Barfoed's test is used to detect monosaccharides. 39
In this test, the aldehyde group of monosaccharides reduces So, moles of CgH.NG, formed should be —.
Cu(ll) acetate to Cu(l) oxide which result in the formation of brick 8
red ppt. Mass of CgH,NO, =Moles x Molar mass
RCHO+2CW** +H,0 0.  RCOOH+Cu,01 + 4H" _39

— x123=6.15¢
(ppt.) 78

Benedict's test is used to test the presence of reducing sugar.

Copper (Il sulphate is used in Barfoed's test. By conserving moles of carbon, mole or CgH.NO,.

Weight actually formed y

Biuret testis used to test the presence of peptide bond. The % yield = 100
biuret reagent contains hydrated copper sulphate, sodium Weight theoretical
hydroxide and Rochelle salt (sodium-potassium tartarate). When _492 100=80%
the aqueous, solution of protein is treated with this reagent, the 6.15
solution turns purple confirming the presence of amide bond. .
O:k Ow\/ 03 In Duma'g method of estimation of nitrogen, 0.1840 g of
. . an organic compound gave 30 mL of nitrogen collected
H’\|“ G /’\\‘H Peptide at 287 Kand 7568 mm of Hg pressure. The percentage
R—C cu?* C—R [ chain composition of nitrogen in the compound is ......... .
o= / \ o (Round off to the nearest integer).
"”|\‘: :’\|‘H [Given: Aqueous tension at 287 K =14 mm of Hg]

[2021, 16 March Shift-I11]
Chelated complex of Ci?* ions formed gives purple colour to the Ans. (19)

solution. ) )

So, correct answer is option (b) Seliwanoff's test which is used to Given, mass of Erganlc compound 0.1840 g

distinguish between ketoses and aldoses. The Seliwanoff's Total pressuré =758 mm of Hg

reagent contains resorcinol and HCI. Aqueous tension =14 mm of Hg



Partial pressure of dryN, =768 —14 =744 mm of Hg

NH,
ForN,, NaNOy
(Iv) o
vV =30mL =003L HCI

T =287K Diazotisation
p="744mm of Hg=ﬁatm reaction
760 .

2. ~e
V_ 744 003 e
So, molesofNQ(n)—L—f _— A
RT 760 0.0821x287
n= Kjeldahl method

=125x10"moles of N,

. Benzene is not applicable
Weight of N, =Moles x Molar mass diazonium ¢ T
2 3 =3 chloride or—N=N
=1.25x1707" %28 =35%x107"¢g N — or azo group
% composition of N,
Mass of N, 35%10° . So, products of reactions(c)and (d)(option-a) fail to give
= - * U= x100 =19% Kjeldahl's method. So, option(a)is correct.
Mass of organic compound 0.1840
04 The Kjeldahl method of nitrogen estimation fails for 05 The correct match between Item | and ltem Il is
which of the following reaction products? ltem|1 Item Il
[2020, 3 Sep Shift-I1]
NO, CN A.  Estertest P, Tyr
SHel LA, B.  Carbylamine test 0. Asp
I ? Il. —_— C.  Phthalein dye test R.  Ser
CH,CN S Lys
) NHo NaNO [2019, 11 Jan Shift-11]
(i) SnCl,+HClI Y, 2,
M. ()T) : Hel (@a)A-0;B-S;C-R
e (b) A~ RB-0;CP
(a)llland IV (b)land IV (c)l, and IV (d)llandlll (c)A-R;B-S;C-0
Ans. (a) (A 0;B-S;Co P
Complete reactions |, Il Ill, 1V are as follows : Ans. (d)
NO, The correct matchis:
Sn/HCI
(1 T A~ (0):(B) - (S)(C) — (P)
Nmobenzene (®O CH,—COOH
As‘.p2 [Aspartic acid] CE2H5OH/HZSAO4/A
’N’ of —NH, canbe @ [ SteéteSt]t( ) I
weet sme
estimated by of ester
Kjeldahl method
B0 ( (Gl Ntz _cHolyao kon
Aniline (gf[ ysine] [Carbylamine test] (B)

OOC\ Foul smell
oul sme
n leH4 L0/ @ SH— ® of isocyanide
3 (0]
General

formula of
@/ amino acid 0O, Conc. HpS0,4/0
® O 4H2@ oH §

Benzylamine Tyr [Tyrosine] @ ——— M —
P) [Phthalein dye test] (C)

CH,CN
(1)) SnCl, + HCI Resultant colourless
(1) U — solution turns pink
(ii)H,0

(Stephen reduction) (A) Estertest confirms the presence of
CH;—CH=0 0 COOHgroup.

(B) Carbylamine test confirms the presence of
O NH, group(1°).

(2-phenyl ethanal) (C) Phthalein dye test confirms the presence of phenolic 0 OH
This compound does not contain group.

‘N'. So, Kjeldahl method is not applicable.



TOP'C 2 Ans. (c¢)

. . . (A) Lassaigne testisusedtodetectN, S, P, X elements.
Ch(ernIStry In.vocl;/ed In Oré;OnIC The elements present in the compound are converted from
anda Inorganic L.ompounds

covalent form into the ionic form by fusing the compound
with sodium metal. Following reactions take place.

Na+C+NO5> NaCN

06 Aninorganic compound 'X' on treatment with

concentrated H,S0, produces brown fumes and gives
dark brown ring with FeSO, in presence of
concentratedH,S0,. Also compound 'X' gives
precipitate Y, when its solution in dilute HCl is treated
with H,S gas. The precipitate V" on treatment with
concentrated HNO; followed by excess of NH,OH
further gives deep blue coloured solution, compound ‘X'

is [2021, 20 July Shift-1]
(a)Co(NO4), (b)P(NO,),

(c)Cu(NOs), (d)Pb(NO4),

Ans. (c)

Compound X'is copper nitrate, i.e. Cu(NOy), is an inorganic
compound. On treatment with concentratedH,S0, produces
brown fumes and gives dark brown ring withFeSO,, in presence
of concentratedH,S0,. Chemical reaction is as follows
NO; +H,S0, & NO,t  +H,0
X (Conc.) (Brown fumes)
(Anion)
FeS0,+H,S0, +NO; & [Fe(H,0),(NO)]
(S0} (conc.) X (Dark brown)

Cttisa group Il cation with group Il reagents

(HCIMH,S), it gives black coloured precipitates. These precipitates
gives blue colour solution on treatment withHNO; followed by
excess of NH,OH.

CUW* + (DilHCI+ H,S) m CuSt

X (GroupHl, reagent) (Black ppt.)
(Cation)
Conc. HNO3
CuS [ Cu(NOy), + NO, + H,S0, +H,0
Y X
(Soluble)
E NH, OH sol.
xcess NH,OH so [CUlNHy), =
(Deepblue
|
D X G CuNOy), eolour
Copper nitrate
07 Match List-I with List-Il.
List-I List-Il

(Test / Reagents/

(Species detected)
Observation(s))

A. Lassaigne's test (i) Carbon
B. Cu(ll)oxide (i) Sulphur
C. Silver nitrate (iii) N, S, P, and halogen
D.  The sodium fusion extract (iv) Halogen specifically

gives black precipitate with
acetic acid and lead acetate

The correct matchis

(a) A-(iii), B(i), C-(ii), D-(iv)
(b) A(i), B-(iv), C(iii), D(ii)
(c) A-(iii), Bi), C~(iv), D(ii)
(d) A(i), B-(ii), C{iv), D-(iii)

[2021, 16 March Shift-II]

2Na+S @ Na,sS

Na+X [ NaX (X=Cl Brorl)
(B) Carbon and hydrogen are detected by heating the
compound with copper (Il) oxide.
C+2Cu0 0, 2Cu+CO0,
2H+Cu0 - Cu+HO0
(C) Halides are detected by silver nitrate.
They form precipitate of AgXexcept fluorine.
Ag*(aq) +X7(ag) O-  AgX(s)
(D) Sodium fusion extract gives black precipitate of PbS with

acetic acid and lead acetate to confirm the presence of
sulphur.

Na,S +(CH,C00),Pb 0.  PbS +2CH,COONa
Black ppt.

08 Seliwanoff test and xanthoproteic test are used for the

identification of ......... and ......... respectively.
[2021, 26 Feb Shift-11]

(b)proteins, ketoses
(d) ketoses, aldoses

(a)aldoses, ketoses
(c)ketoses, proteins
Ans. (c¢)

Seliwanoff and xanthoproteic tests are used for the
identification of ketoses and proteins respectively.

Seliwanoff test It is a chemical test which distingusihes between
aldose sugars(e.g. glucose and maltose) and ketose sugars (e.q.,
fructose and sucrose). The test is based on the principle that,
when heated with acid, ketoses are more readily dehydrated
than aldoses. The reagents used in the test consist of

conc. HCland resarcinol.

For ketoses, adeep cherry red colour is formed rapidly indicating
a positive test.

Xanthoproteic test It is qualitative test to detect the presence of
protein soluble in a solution usingHNO;.

In this test, solution of protein is first heated with

conc. HNO; and then the mixture is neutralised by 40% NaOH
solution. If the colour changes from yellow to orange, this
confirms presence of a protein.

i . iJConc. HNO-/A . .
Protein solution D]]ﬁlﬂs. s Yellow colouration which
ii) 40%NaOH

finally changes into orange colour.

E Which of the following is a false statement?

(a) Cariustubeisused in the estimation of sulphurinan organic
compound [2021, 26 Feb Shift-I]

(b) Carius method is used for the estimation of nitrogen in an
organic compound

(c) Phosphoric acid produced on oxidation of phosphorus
present inan organic compound is precipitated asMg,F,0,
by adding magnesia mixture

(d) Kjeldahl's method is used for the estimation of nitrogenin an
organic compound



Ans. (b)
Statement(b)is false whereas all other statements are true.

There are two methods for estimation of nitrogen in an organic
compound which are Buma’s method and Kjeldahl's method.

So, the statement in option (b)is false.

ﬁ Which of the following compound is added to the

sodium extract before addition of silver nitrate for

testing of halogens? [2021, 25 Feb Shift-11]

(a)Hydrochloric acid (b) Sodium hydroxide

(c)Nitric acid (d) Ammonia

Ans. ()

Nitric acid is added to sodium extract before addition of silver

nitrate for testing halogens. Because it decomposes NaCN and

Na,S or else they interfere in the test.

The reaction are as follows :
NaCN +HNO; -

Na,S  + HNO,
Sodium extract Nitric acid

NaNQ; + HCN
0. NaNO,+H,St

On heating compound (A) gives a gas (B) which is a
constituent of air. This gas when treated with H; in the
presence of a catalyst gives another gas (C) which is
basic in nature.

(A) should not be [2020, 2 Sep Shift-I1]

(a) NH4 NOZ (b) (NH4)2Cr207
(C) NaNs (d) Pb(N03)2
Ans. (d)

(A)can beNH,NO, or (NH,), Cr,0, or NaN; but not Pb(NO,),
because each option a, b, c on heating liberatesN, gas(B).

NHNO, & N, +2H,0
(NH,),Cr,0, & N, +Cr,08  4H,0

2NaN, & 3N, +2Na
But, Pb(NO5), on heating liberatesNO, and 0,

2PbINO,), & 2P0 +4NO, +0,

N, is a constituent of air (N, =78%,0, =21% by volume). It reacts
withH, in presence of a catalyst to give ammoniaNH,(C) gas
which is basic in nature.

NZ . BHZ Dﬂﬂatm, 773K

2NH;
Fe(catalyst)

E If you spill a chemical toilet cleaning liquid on your hand,

your first aid would be [2020, 2 Sep Shift-I1]

(a)vinegar (b)agueous NaOH
(c)aqueous NaHCO4 (d)aqueous NH;
Ans. (c)

Toilet cleaning liquid contains mainly HCl and surfactants like
classical ATX. HCl is corrosive to our skin. So, it should be
removed immediately.

The first aid for removal of HCI should be basic in nature. But
NaOH is a hard base whereasNH,OHis a very soft base. So, the
best substance to remove the spill (HCI) is NaHCO;.

HCI+NaHCO; 0. NaCl+CO, +H,0

E An organic compound X showing the following solubility

profile is [2019, 8 April Shift-1]

Water
——— > Insoluble

5% HCI
> Insoluble

10% NaQH
Soluble

10% NaHCO3

Insoluble

(b) oleic acid
(d) benzamide

(a) o-toluidine
(c) m-cresol
Ans. (c)
m-cresol is the organic compound that shows the following

solubility profile.

Wat
—2 5 |nsoluble

CHj
4‘% Insoluble
[ 10%NaOH_, Soluble
OH

m-cresol 10% NaHCOs , | soluble
IEAACRACIN

m-cresol on reaction with 10% NaOH forms 3-methyl
sodiumphenoxide ion.

OH O Na™
@\ 10% NaOH @\
—_—
CHgs CHg

It does not react withH,0, 5% HCl and 10% NaHCO;.

Oleic acid(CygH5,0,) is soluble in 10% NaOH and 10% NaHCO, due
to the presence of COOH group.
0

]
Benzamide(CBH5 CNH,)is insoluble in 5% HCI, 10% NaOH and

10% NaHCO; due to the presence O CONH, group. o-toluidine is
soluble in5%. HCI due to presence of basic group(0 NH,)
attached toring.

ﬁ The organic compound that gives following qualitative

analysis is [2019, 9 April Shift-1]
Test Inference

(i) Dil. HCI Insoluble

(i) NaOH solution Soluble

(iii) Br, /water Decolourisation

NH, OH
TSt
NH, OH

(c)



Ans. (b)

Phenol (ArOH)is insoluble in dil. HCl and readily soluble in NaOH
solution. It reacts with Br,/water to give 2, 4, 6-tribromophenol.
It readily decolourises the yellow colour of Br, water. Reactions
involved are as follows :

@ Dil. HOl, no reaction

Phenol
(Acidic in nature)

Lo

Phenol Sodium
(Acidic in nature) phenoxide
OH OH
Br Br
Br, Water
—
Phenol
Br
White ppts.

(2, 4, 6-tribromophenol)

G Which one of the following is likely to give a precipitate

with AgNO; solution? [2019, 9 April Shift-11]

(a)CH,=CHO ClI (b)CcCl,
(c)CHCI; (d)(CH5)CCl
Ans. (d)

(CH;)sCClgives a precipitate with AgNO5 solution because it
forms stable carbocation. (i.e. tertiary) that readily combines
with AgNG; to give precipitates of AgCl.

CH,
o +
CH;0CO G AgNOE:  (CH,),C + AgCl
0 (W?ne):
ppts.

CH;
CHO Clforms unstable carbocation.

CHZ ==

Hence, it does not readily react with AgNO.

Ans. (b)
J~Phenolic
OH -OH group
FeCl,
Ferric chloride)
Q) ( emc(;) e Violet colouration
H3C CH3
Cl
Chloroxylenol (Dettol)
OH
HaC 1 _c=cH
o KMnO‘/é CIO8 | Pink colour of
(B) (Baeyrs 1) KMnO, gets
discharged
o Norethindrone
C=C
(Double bond)
|
©  HN SN
[ H N
O
Primary Sulphapyridine
amine (-NH,) CHCI, + KOH (alc.)
Foul smell
(Carbylamine R ”
test) (P) of isocyanide
(0]
DR cu, NHﬁH s/t
CHj
COOH
O N
H
Penicillin
NaHCO4(aq)

Sodium Becomes soluble
hydrogen with effervescence
carbonate) of CO, gas

Q

Thus, the correct matchis :

A-RiB-S;CoP;D>0

17 The correct match between itemI"and item Il is

16 The correct match between Item-I and Item-Il is

Item-1(Drug)
Chloroxylenol
Norethindrone

Sulphapyridine

oo w >

Penicillin

»w Do D

Item- 1l (Test)
Carbylamine test
Sodium hydrogen carbonate test
Ferric chloride test

Bayer's test

[2019, 9 Jan Shift-I]

(a) Ao R;B-P;C-S;D-0
() AR;B-S;C-P;D=-0
(c)A-0;B-P;C-S;D=R
(dJA-0;B-S;C-P;D-R

Item I Item ‘I
(Compound) (Reagent)
(A)  Lysine (P) 1-naphthol
(B) Furfural (0)  Ninhydrin
(C)  Benzylalcohol (R) KMnO,
(D) Styrene (S) Cericammonium
nitrate
[2019, 10 Jan Shift-11]
Codes
A B C D A B C D
(@) 0 R S P (b) R P 0 S
(c)0 P S R (d) 0 p R S
Ans. (c)
(A)~ Qi B = (P); C - (S), D = (R)
(A) Lysine (R==(CH,),~NH,)
R—CH <NH2 Ninhydrin test (B) Violet
COOH 7 colouration

OH
(Ninhydrin),
OH boil

0



OH

(®) @—CHO + @@

(Furfural) CH,SO, ‘ A
ﬁvmet colouration
Molisch Test(P)

(Molisch reagent)

Ceric ammonium
nitrate (s)[CAN]

50% CH3zCOQH CHO

CH,OH

(C) @/

(Benzyl alcohol)

(Benzaldehydel)

o) — dil. KMnO,4/OH /Cold (R)
(Pink) OH

(Styrene)

OH

m

+MnZ*(Colourless)

E The compound formed in the positive test for nitrogen

with the Lassaigne solution of an organic compound is
[AIEEE 2004]

(a) Fe,[Fe(CN)gls (b) Nag [Fe(CN)g]
(c) Fe(CN); (d) Na, [Fe(CN)¢NOS]
Ans. (a)

If nitrogen is present in organic compound, then sodium extract
contains NaCN.

Na+C+N ¥ NaCN

FeSO, +BNaCN O Na,[Fe(CN)s]1+ Na,SO,
(A)

A changes to Prussian blueFe,[Fe(CN); ] on reaction withFeCl;.
4FeCly +3Na, [Fe(CN)g] O»  Fe,[Fe(CN)g]; +12NaCl

TOPIC 3

Chemistry Involved in Titrimetric Exercise

19 When 10 mL of an aqueous solution of KMnO, was

titrated in acidic medium, equal volume of 0.1M of an
aqueous solution of ferrous sulphate was required for
complete discharge of colour.

The strength of KMnO, in g/L is

v X1072. (Nearest integer)

[Atomic mass of K=39, Mn=55, 0 =16]

[2021, 27 Aug Shift-I]

Ans. (316)
Let molarity of KMnO, = x

KMnO, + FeSQ, -  Fe(SO,)+ Mn?*

n=5 n=1
(Equivalent of KMnO, reacted)=(Equivalent of FeSO, reacted)
O bx x 10 =1x0.1x10

x=0.02M
Molar mass of KMnQ, =158 g/ mol
Strength =x x1568=0.02 x158=3.16g/ L
=316 %1072 g/L
0 x =316.

20 The OH™ concentration in a mixture of 5.0 mL of 0.0504
MNH,Cland 2 mL of 0.0210 MNH; solution is x x107° M.
The value of xis ......... .(Nearest integer)

[Given, K, =1x107 andK, =18 x107°]
[2021, 26 Aug Shift-1]

Ans. (3)
Number of moles of NH, Cl = concentration of NH, Cl x volume of
NH,CI

=0.0504 M x5mL=0.2520 millimoles
Total volume of solution in mixture

=Volume of NH,Cl solution + volume of NH solution

=5+2=7mL.

Concentration of NH,Clin mixture
_ Number of moles of NH,Cl

Total volume
- 0.2520 millimole ~0.036 M
7mL
Number of moles of NH; = concentration of NH; X volume of NH;

=0.0210 x 2= 0.042millimole
Number of moles of NH;

Total volume

Concentration of NH; in mixture =

- 0542 = 0.006 M

According to Handerson’s equation
[Salt]

[Base]

pOH=pK, +log

[Salt]=[NH,CI]
[Base]=[NH;]
0.036
OH=-logK, +log ——
P 9% 7095508

pOH = ~log(1.8 x10™°) +0.7782

pOH = 5.523
. pOH=-log [OH"]
So, [OH]=2.9%x107° =3x107®
0 X=3

21 Given below are two statements.
Statement | In the titration between strong acid and
weak base methyl orange is suitable as an indicator.
Statement Il For titration of acetic acid with NaOH
phenolphthalein is not a suitable indicator.
In the light of the above statements, choose the most
appropriate answer from the options given below.

[2021, 26 Aug Shift-I]

a)Statement | is false but statement Il is true.

b)Statement | is true but statement Il is false.

c)Both statement | and statement Il are true.

d)Both statement | and statement Il are false.



Ans. (b)

In the titration of strong acid with the weak base methyl orange
is an suitable indicator. Initially, pH of weak base is high, as acid
is added pH falls slowly and equivalence point is attained.
(Equivalence point is point when chemical equivalent quantities
of acid and base are mixed). After equivalence point pH falls
sharply. So, methyl orange having pH range 3.2 - 4.4 will work as
suitable indicator. Methyl orange shows red colour in acidic
medium and yellow colour in basic medium.

Hence, statement | is true.

In titration of weak acid and strong base initially pH of weak acid
is below 7. As strong base is added pH increases slowly and
equivalence point is attained. After equivalence point pH
abruptly increases. So, phenolphthalein having pH range
8.2-10.0 will work as suitable indicator. Phenolphthaleinis
colourless in acidic solution whereas pink in basic solution.
Hence, statement Il is false.

Consider titration of NaOH solution versus
1.25 M oxalic acid solution. At the end point following
burette readings were obtained.

(i) 4.5 mL (i) 4.5 mL (iii) 4.4 mL
(iv) 4.4 mL (V)4.4 mL
If the volume of oxalic acid taken was 10.0 mL, then
the molarity of the NaOH solution is ......... M. (Rounded
off to the nearest integer) [2021, 25 Feb Shift-11]
Ans. (6)

Average burette reading =Volume of NaOH solution (V;)
_45+ 45+ 44 +44 +04

=444mL
Strength of NaOH solution = S;(M (say) = S, (N)
Volume of oxalic acid solution(V,) =10 mL
Strength of oxalic acid solution(S,) =125M 3=125 x2N
So, ViS;=V,S, (-Law of equivalence)
O SW:@:W:S,BBN
v, 4.44
=6M=6M
Note n-factor of NaOH =1
n-factor of H,C,0, = 2(oxalic acid)
N=Mxn

0.4 g mixture of NaOH, Na,CO; and some inert

impurities was first titrated with % HCI using

phenolphthalein as an indicator, 17.5 mL of HCI was
required at the end point. After this methyl orange was
added and titrated. 1.5 mL of same HCl was required for
the next end point. The weight percentage of Na,CO in
the mixture is ............. (Rounded off to the nearest
integer). [2021, 25 Feb Shift-I]
Ans. (4)

As given, NaOH andNa, CO; is titrated with N/10 HCI.

For NaOH,

Equivalents of NaOH = Equivalents of HCI

Equivalents of HCI =Normality x Volume (L)

175
1000

Equivalent of HCI=175x 10°

Equivalents of NaOH =1.76 x 107

Weight of NaOH = Equivalent of NaOH x equivalent weight of
NaOH

=01

=40x175%x107°=007¢
Now, weight % of NaOH

:y x 100 :E =17.5%
04 4
Similarly forNa,COs,

Equivalent of HCI = Equivalent of Na,CO5
Equivalent of Na,C0, =0.1x -2 =015 x10™
1000

Weight of Na,CO5 = Equivalent of Na, CO4
x equivalent weight of Na, CO;
=0.15x107° x106 =159 x10° g
-3
Weight % of Na,C0, =2 9X19™ 109

=0.039x100=39% =4%

Z While titrating dilute HCI solution with aqueous NaOH,

which of the following will not be required?

(a) Pipette and distilled water [2020, 2 Sep Shift-I]
(b) Burette and porcelain tile

(c)Bunsen burner and measuring cylinder

(d) Clamp and phenolphthalein

Ans. (c¢)

Titration (neutralisation) of dil. HCI solution with aqueous NaOH
will require the following steps and apparatus. NaOH solution
made with distilled water and solid NaOH is taken in a burette
and then it is fitted with a clamp.

A given volume of standard HCl solution (dilute)is then pipetted
out and taken in a conical flask for titration. Then, few drops of
phenolphthalein indicator is added in this HCI solution. So, we do
not require measuring cylinder and bunsen burner as the
titration takes place at room temperature.

E The volume strength of 8.9 MH,0, solution calculated

at 273 K and 1atmis........... .(R=0.0821L atmK™

mol ~")(rounded off to the nearest integer).
[2020, 3 Sep Shift-I]

Ans. (100.00)

"xvol'H,0, = % MH,0,

So, X =gg
12
0 x =112 x 89 =9968 =100

So, at NTP volume strength of 8.8 MH,0, solution is 100 vol.

E A 20.0 mL solution containing 0.2g impure H,0,, reacts

completely with 0.316 g of KMnO, in acid solution. The
purity of H,0, (in%)is ............. (molecular weight of

H,0, = 34; molecular weight of KMnO,, = 158).
[2020, 4 Sep Shift-I]



Ans. (85)
Given, volume of solution =20.0 mL
Impure sample of H,0, =0.2¢
Mass of KMnO, =0.316g
Impure H,0, react withKMnO, (acidic)
+7 -1 +2 0
KMnO, + H,0,0- Mn+ O
KMnO, acts as an oxidising agent,
+7 +2
Mn+b5e - Mn
(valency factor =5)
-1 0
02 O +2e”
(valency factor=2)
We have to compare bothKMnO, and H,0,.
(Mass equivalent)HZOZ =(Mass equivalent)gy,g,

Weight x 1000
molecular weight/valence factor
_ weight %1000
molecular weight/valence factor
(weight)
MWEIIMHL02 41900 =0318 w1000
3412 158/5
. 0316 34 _26.86
(weight) = xHx_ =277
9, 05 = 5g 2 158

(vveight)H2 0, =017 g
(Pure)HZ 0,

PUrihs 02 = impurel, o,

x100=2" x100=85%
02

In an acid-base titration, 0.1 M HCI solution was added to
the NaOH solution of unknown strength. Which of the
following correctly shows the change of pH of the

titration mixture in this experiment?
[2019, 9 April Shift-11]

pH pH
V(mL) V(mL)
A) B
pH pH
V(mL) V(mL)
© ()]
(a) (D) (b) (A) (c) (B) (d) (C)
Ans. (b)

The graph that shows the correct change of pH of the titration
mixture in the experiment is

V(mL)

In this case, both the titrants are completely ionised.

HCI + NaOH==— NaCl + H,0

As EI is added to a basic solution, [OH®]decreases and [H" ]
increases. Therefore, pH goes on decreasing. As the equivalence
point is reached, [OH®]is rapidly reduced. After this point [OH®]
decreases rapidly and pH of the solution remains fairly constant.
Thus, there is an inflexion point at the equivalence point.

The difference in the volume of NaOH solution between the end
point and the equivalence point is not significant for most of the
commonly used indicators as there is a large change in the pH
value around the equivalence point. Most of them change their
colour across this pH change.

E 25 mL of the given HCI solution requires 30 mL of 0.1M

sodium carbonate solution. What is the volume of this
HCI solution required to titrate 30 mL of 0.2 M aqueous
NaOH solution? [2019, 11 Jan Shift-1I]

(a) 75 mL (b) 25 mL
(c) 12.5mL (d) 50 mL
Ans. (b)

The reaction of HCI withNa,CO5 is as follows:
2HCI+ Na,C0; 3;  2NaCl+ H,0+ CQ,
We know that, M., of HCI =M., 0f Na,CO;
25 30

X 1% My = x0.1 x2
1000 1000
30x0.2_ 6
M, = =°M
e TR T

The reaction of HCl with NaOH is as follows:
NaOH+ HCIG  NaG H,0
Also, M, of HCI=M,, of NaOH
Ex]x vV _ 30

25 1000 1000
vV =26mL

x(0.2 x1

E 50 mL of 0.5 M oxalic acid is needed to neutralise 25 mL

of sodium hydroxide solution. The amount of NaOH in 50

mL of the given sodium hydroxide solution is

[2019, 12 Jan Shift-I]
(a)40g (d)10g
Ans. (%)
The reaction takes place as follows,

H,C,0, +2NaOH O- Na,C,0, +2H,0

Now, 560 mL of 0.5 MH,C,0, is needed to neutralize 25 mL of
NaOH.

(b)80 g (c)20g



0 MeqofH,C,0, =Meq of NaOH
50 x 0.5 x2 =25 x M,y X1
Maon =2M

L Number of moles
Now, molarity =
Volume of solution(in L)

_ Weight/molecular mass

Volume of solution(in L)

_ Wyoi1 , 1000

2
40 50
_2x40 x50 _
WNaoH 000 =4

Thus, (*)none option is correct.

5 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.TMHCI
solution. The excess of the acid required 15 ML of 0.1M
NaOH solution for complete neutralization. The
percentage of nitrogen in the compound is  [AIEEE 2010]
(a) 59.0 (b) 47.4 (c) 23.7 (d) 29.5
Ans. (¢)

Mass of organic compound =29.5 mg

mmoles of HCI =20 x0.1=2mmoles

mmoles of NaOH =15 x(0.1=1.5 mmole

Involved reactions are

NH,+  HCl O NH,CI

(2 mmoles
initially taken)

HCI +  NaOH > NaCl+H,0

(Lewisacid) (1.5mmoles
initially taken)

From the above equation, it is clear that

mmoles of HCl reacted with NaOH=2 - 15 = 0.5mmol

m moles of NH; reacted in first equation with HCI=0.5 X 17mg
Mass of NH; = 0.5 x17mg = 8.5mg

32 Which one of the following set of elements can be

detected using sodium fusion extract ?
[2021, 27 July Shift-I1]

(a) Sulphur, nitrogen, phosphorus, halogens

(b) Phosphorus, oxygen, nitrogen, halogens

(c) Nitrogen, phosphorus, carbon, sulphur

(d) Halogens, nitrogen, oxygen, sulphur

Ans. (a)

By sodium fusion extract we can detect sulphur, nitrogen,
phosphorus and halogens. The elements presentin the
compound are converted from covalent into ionic form by fusing
the compound with sodium metal. Following reactions take
place :

Na+C+N 2% NaCN
8

2Na+S Na,S

Na+ X% NaX (X=Cl,Brorl)
3Na+P0OY 3 Nafo,

33 In Tollen’s test for aldehyde, the overall number of
electron(s) transferred to the Tollen’s reagent formula
[Ag(NH;),]1" per aldehyde group to form silver mirror is

......... (Round off to the nearest integer).
[2021, 18 March Shift-II]

Ans. (2)
When an aldehyde is heated with freshly prepared Tollen's
reagenti.e.[Ag(NH;), 1%, a bright silver mirror of Ag is formed.
AgNO; + NaOH -  AgOH  NaNO;
2AgOH - Ag,® H,0

Ag,0 + 4NH; + H,0 - 2Ag(NH;), + 20H"
Tollen’s reagent

Reaction of aldehyde with Tollen’s reagent take place as follows

. 0°/~e
Mass of N contained inNH; =8.5mg xE:7mg )K e )%\/\&,
17 R H g
) 7 Ag® Ag°R H
Thus, % of N present in 0C = —— x100=23.7% .
29.5 HO~_ 0 OH
—
R™H .
TOPIC 4 i
o . J(GOH
Qualitative Salt Analysis i
0 0
o )
— Lo L |
31 To an aqueous solution containing ions such as £ he K OH A0 A R OH

AI** Zn®* Ca® Fe® Ni*" Ba”" and Cu®* conc. HCI,
was added followed by H,S. The total number of cations

precipitated during this reaction is/are
[2021, 27 July Shift-II]

(a) (b)3 (b)4 (d)2
Ans. (a)
Only Cu?* get precipitated when HCI followed by H,S was added.

AI** andFe®* sulphides hydrolyse in water.Ni#* and Zr®* require
basic medium withH,Sto form ppt. Ca’* andBa’* sulphides are
soluble.

Hence, we will recieve ppt. of only CuS.

Total2e™ transfer to Tollen’s reagent.

34. If Fe® and Cr®" both are present in group Il of
qualitative analysis, then distinction can be made by
[AIEEE 2002]

(a) addition of NH,OHin the presence of NH,Clwhen only
Fe(OH)s is precipitated

(b) addition of NH,OHin presence of NH,Clwhen Cr{OH); and
Fe(OH); both are precipitated and on adding Br, water and
NaOH, Cr{OH); dissolves



(c) precipitate of C{OH); and Fe(OH); as obtained in(b)are

treated with conc. HCI when only Fe(OH); dissolves
(d) both(b)and(c)
Ans. (b)

If Fe>* and Cr® both are present, then very first solid ammonium

chloride and ammonium hydroxide is added slowly till the
solution smells of ammonia. Fe>" and Cr** precipitatesin the
hydroxide form.

Foridentification, precipitate is treated with NaOH and Br,
water, yellow colouration confirms Cr3" ion.

2NaOH+Br, >  NaBrO+NaBr+H,0
NaBrO . NaBr+[0]
2Cf{0OH)5 +4NaOH +3[0] - 2Na,Cr0, +5H,0
Solution is acidified and treated with lead acetate solution.

Na,Cr0, +Pb(CH,C00), O PbCr0, +2CH;COONa
(Yellow ppt)

TOPIC 5

Experiments
Involving Enthalpy

35 When silver nitrate solution is added to potassium
iodide solution then the sol produced is

[2021, 22 July Shift-II]

(a)Agl/I” (b)Agl/ Ag*
(c)KI/NOj (d)AgNO, / NO;
Ans. (a)

Since, AgNQ; solution was passed to Kl solution, the Agl/I™ sol

was produced. (Here, the Kl solution through which AgNO,
passed, was considered to be in excess).

As we know that, colloids can be prepared from precipitate by
using suitable electrolytes. Colloids may be positively or
negatively charged depend on electrolyte we adding.

If we add AgNO 5 and K, it gives Agl andKNO.
AgNO; + KI - Agl + KNOy

and thus Agl adsorb I ™ ion as Kl is in excess.

IfKNO; added, then AgNO; will be in excess, so

Agl adsorb Ag™ ion.

Hence, Agl produce thel ion.

36 The reaction of cyanamide, NH,CN(s) with oxygen was

run in a bomb calorimeter and AU was found to be
-742.24 kJmol ™. The magnitude of AH,q, for the
reaction

NHZCN(s)+gOZ(g) 3 N,g)+0,(g)+H,0()

[ kJ (Rounded off to the nearest integer).

[Assume ideal gases and R=8.314 Jmol "' K]
[2021, 25 Feb Shift-1]

Ans. (741)

AU = =74224kJ mol ™!
Ang =[Number of gaseous molecules of products —Number of
gaseous molecules of reactants]

NHZCN(S)J%OZ(Q) 0. N,(g)+0,(g)+ 0l

Ang :2—§ :l
2 2
AH =AU + AngRT

= 74024 + 1 x 831 4998 = _741KJ/mol
2 1000

Hence, answer is 741.



