NEET|JEE

Class
X1l

X

Maximize your chance of success, and high rank in NEET, JEE (Main and Advanced) by reading this column.
This specially designed column is updated year after year by a panel of highly qualified teaching experts well-tuned

to the requirements of these Entrance Tests.

Unit

PRINCIPLES RELATED T0

9 PRACTICAL CHEMISTRY

ORGANIC COMPOUNDS
PREPARATION

% Acetanilide : It is an acetyl derivative of aniline.

» It is prepared by acetylation of aniline.

O O

NI 1
@NHQ HCH,— C=0-C —~CH, =308,

Aniline Acetic anhydride

O

||
@N’l'i— C- CH; + CH;COOH

Acetanilide Acetic acid

O

|l Pyridine
NH2+CH3—C—C] l

Aniline Acetyl chloride
O

|

Acetanilide

» It is a nucleophilic acyl substitution reaction in
which aniline acts as a nucleophile and acetic
anhydride acts as an electrophile.

% p-Nitroacetanilide : It is a nitro derivative of

acetanilide.

» It is prepared by nitration of acetanilide with
nitrating mixture.
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I\.IJ‘:II'CCJCH3
conc. HNO;+ cone. H,50,
>
< 10°C
Acetanilide NHCOCH% NHCOCqu
NO,
_I_
a-Nitroacetanilide
NO 2 (Minor)
p-Nitroacetanilide
(Maijor)

» It is an electrophilic substitution reaction in
which acetanilide acts as nucleophile and
nitronium ion acts as an electrophile.

% Aniline yellow : It is an azo dye also known as
p-aminoazobenzene.

» Itis prepared by coupling of benzenediazonium
chloride with aniline in acidic medium.

¥ - Ht
(O)-—si=ncr +{Oy-rm,

Aniline yellow

% Todoform : It is trilodomethane and is an iodine
analogue of chloroform. It is used as a mild
antiseptic and disinfectant.

» Itis prepared by treating an organic compound

OH

containing CH;—CH-— (ethanol,

group




0 Detection ofF FunctionaL Grours

propan-2-ol, butan-2-ol) or CH;—-C-— s Detection of unsaturation :

group (acetaldehyde, acetone, butan-2-one, (Un saturation J
acetophenone) with iodine in presence of " Y
sodium or puta&%}lm h}fdr{:fxlde. o [Brz wetkter test J [ Baeyer’s test
CH,CH,OH c::r_NaGI} CH,CHO (Oxidation) 3 | I ( 1‘ o
KOI . Samble + Br Sample + aqueous (alkaline
CH,CHO or NaOl > CI;CHO (lodination) p 2 colation of KMnO,
CL;CHO+NaOH—> Decolourisation of v
CHI3+ HCOONa (Hydrolysis) brown colour of Disappearance of pink
ledamra bromine water colour of KMnO,
» With acetone no initial oxidation takes place. & \
CH,;COCH; 1 :a[jl }) CI,COCH; Confirms unsaturation Confirms unsaturation
odination - )
M diits ", Detection of alcohol :
CI;COCH4 + NaOH ——2 CHL. +
; (Alcohol)
CH;COONa
. . . v v v
S leenzalacetﬂge : leenza]acet_ﬂne is prep:ared by fX nthate Test J ( CAN TestJ fEster Test J
aldol condensation of acetone with two equivalents v v A7
of benzaldehyde. It is a base catalysed aldol ROH + KOH Sample + Ceric Sample +
condensation. 53\1, ammonium Acetic acid
ROK llit\[l;atE NP
H O 2H,0 NN ngi Fruity smell
2©J'L ; JJ\ i _SK Appearance of et
Acetone _ R—0O—C piﬂl{ or red colour of
Benzaldehyde Dibenzalacetone ‘:::*S Ce(NO=),(ROH
(1,5-Diphenyl-1,4-pentadien-3-one) (Yellow ppt.) e( 3)4 )2
> Detection of phenol :
-
Formation (g ample + (g ample + " Violet Phenolic
of orange -(—(NaNOZ +HC1J<— C H.NH < > FeCl —>| colour |—| group
or red dye} 6=°5""="2 f Phenol J 3 (CcH50)5Fe ) present
(Phthalein testJ (Liehermann’s nitroso test J
C H~DH NaNO, s HO - C H4 N=O = Tautomerises

S
conc. H,50, p-Nitrosophenol

O Phenﬂl T
\ QL]]I'IEITIE‘ munnxrme ]l‘ldDPhL"ﬂﬂ]
/O N (Red)
5 C é J{N aOH
o= —N —< — ONa
@ @ O_Na+

Indophenol sodium salt

WhS A C (Blue)
OH OH Phenolphthalein

Phenol (two molecules) (Colourless)

Na™O~ O
(Pink colour solution)

Note : These tests of phenol, can be used to distinguish between alcohols and phenols, as these tests cannot be given
by alcohols.
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( r,s"'""-Df:toﬂm::timl of O\ |
.5 carbonyl gruups__f__)., /

_.--__'_'_.-' - o

For ketones only For both aldehydes/ketones

|
!
----------- ln.-a.n.-a.--n.--a.-a.--n.-an.-a--a-- @ @ B @ W B B R R R R FE B R R RS E R R EE R R R # A
5
]
'

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

- Todoform test (for methyl :: Sodium NaHS(}3 test Brady’s reagent test _
f ketones) ' nitroprusside test f,C =O0+NaHSO; (2, 4-DNP) §
- R—CO—CH; + 31, - Sodium nitroprusside e O NO,
a ENaUt= iNaI - solution + NaOH + RCOR 7 505N’ i Nc=0+ HENNH@NDE
.;,I_IFHI ¥ RCOON1 — Appeardnce 'Df . (White Ppl'] . 2,4-Dinitrophenylhydrazine
ellow t . r ........................... = A
__________________ ‘f’?”.,......_f.‘%fl_?_‘?’f=____________?ffil_f??ir?*?l_F?I?&l_f:_s NG,
— :C=NNH—@N'DE
(Orange or red ppt.)
| For aldehydes only ‘L
| T ' T
i schlﬂf 5 test ............ : Ben i i (Cu ot Fehlmg stest(cu ia st
- Schiff’s reagent + R— CHO :: complexed with citrate mns) ions complexed RCHO + 2[Ag(NH3),]OH
- (Colourless) J, RCHO +2Cu(OH), + NaOH . with tartarate mns) \l,
Deep red or violet colour —} RCOONa + CuqOJf + RCHO +2CuT f : RCOONH,;
complex 7 Redppt. i 30H —>2Cu’l +ii 3NH; + H,0 + 2Agyd
............................................ BHEO Red th ’ Silvés fiers .
""""""""""""""""""""""""""" RCQQ+‘21—_‘I2{‘:)F o o A e . e i A i [ e e il i
%> Detection of amino group :
( Amino group J
|
v AP v
fN itrous acid testJ ( Isocyanide test J (Azn dye testJ
[ Sample + HN02 J { SHmple + J i Samp]e
7 h | CHCI; + KOH

Evolution of N, gas
indicates 1° amine

group

Formation of yellow oily
compound indicates
2° amine group

i Offensive smell of

isocyanide con rms the

OH
lNaNGE + HCI

el
00

Orange azo dye
(1° Aromatic amine group present)

y presence of 1° aliphatic or

Formation of water
soluble nitrite salts
indicates 3° amine group

aromatic amine

> Detection of carboxylic acid group :

Test Experiment Inference
Litmustest  Few drops of sample on blue litmus ' Blue litmus paper turns red.
| NaHCO; test | Sample + NaHCO; solution Brisk eftfervescence of CO, indicates presence of —COOH
group.
: Ester test | Sample + Alcohol + conc. H,SO4 | Fruity smell of ester inferes the presence of —COOH group.
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FeCl; test 3RCOOH + FeCl; — (RCOO);Fe | Wine red ppt. : acetic acid
(Coloured ppt.) ' Red colour changes to brown ppt. : formic acid
+3HCl ' No colour change or light yellow colour : oxalic acid
Violet coloured ppt. : salicylic acid
Buft coloured ppt. : benzoic acid

> Detection of nitro group :

Mulliken Barker test RNO, + 4[H] £t NHLC S pNHOH G H,O

RNHOH + 2[Ag(NH;),]JOH —> RNO + 2H,0 + 4NH,
+  2Agl
Grey black ppt.

Ferrous hydroxide test | RNO, + 6Fe(OH), + 4H,0 —> RNH, + 6Fe(OH)3d Appearance of brown ppt.

.Appearance of greyish black
ppt. indicates the presence of
-NO, group.

Light green Red brown ppt. indicates the presence of -NO,
group.
CHARACTERISTICS TESTS OF CARBOHYDRATES, FaTs > Test for proteins :
anD PROTEINS # IMreLlsst; e maoehesasi
ety Biuret solution Purple or B pepates
% Tests for carbohydrates : (Blue) + Samp]e_}pink solution chain length of fat
( J least 3-amino acids
Tests for carbohydrates
’ PHYSICAL CHEMISTRY
v v
Simple carbohydrates Complex sugar TITRIMETRIC EXERCISES
M{:}nﬂsac::li'l&rides oF Sivoh i, }l; soltion % Strength of a solution : It is the amount of solute in
disaccharides + (Lugol's reagent) grams present per litre of the solution.
Benedict’s solution (Yellowish-brown) » Strength (g/L) = Normality x Eq. wt.
(Blue coloured) \: » Strength (g/L) = Molarity x Mol. mass
Ch ¢ v d Changes to dark %> Normality equation: N,V;, = N,V,
al nliiin el - s purple/black (Solution 1) (Solution 2)
or brick red
o > Molarity equation: M,Vn, = M,V,n,
% Tests for lipids : (Solution 1) (Solution 2)
» Grease spot test : Lipid leaves translucent spot [~ N =M x n, where n = valency factor]
on unglazed brown paper bags. % Percentage purity of a given salt
» Sudan red test : Sudan red is a fat soluble dye ~ Strength of pure sample AR
that stains lipids red. Strength of given sample
_---_rTitl‘ﬂtiﬂl'l of oxalic acid vs KMnO, ] bt
e [ Titration of Mohr’s salt vs KMnO, J ................... : & 2KMH04 + 3H2504 n S(EOOH -ZHEO
‘e 2KMnO, + 8H,S0, + 10FeSO,-(NH,),80,-6H,0 —> K,80, +: : I Eichdt
f 2MnSO, + 5Fey(SO,); + 10(NH,),80, + 68H,0: i  K,80,+2MnSO, + 18H,0 + 10CO,
i Calculation : .+ e Calculation :
Mygyno, X Vkmno, 1 Mymno, X Vkmno, 2
Mpfohr's salt X VMohrs salt 2 Moxalic acid X YOxalicacid

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
------------------------------------------------------------

{,_ f Redox titrations ) )

b -

[ Proceed with transfer of electrons W
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THERMOCHEMISTRY

=

Enthalpy of dissolution of copper sulphate : It is

the heat change involved during the dissolution of

one mole of a solute in such a large excess of solvent

so that no further heat change occurs on dilution.
CuSOy(s) + HyO > CuSOy )

» Dissolution of CuSO, in water is exothermic.
The enthalpy of solution of CuSO ) is calculated
from the highest temperature attained during
its dissolution.

» Calculation : 1f dissolution of w g of CuSO, in
200 g solvent (water) causes At°C change in
temperature, then
Heat evolved (g) = Mass x Specific heat x

Change in temperature
g =(200+ W) x 4.2 x At]
where, W is water equivalent of calorimeter
(given).
Enthalpy of dissolution of CuSO, in water

-3

X s :

_ gx159.5x107 |
W

[ " Molar mass of CuSO4 = 159.5 g]

Enthalpy of neutralisation of strong acid and
strong base: Itis the enthalpy change accompanying
the neutralisation of one gram equivalent of abase by
an acid in dilute solution at a given temperature.
NaOH,,, + HCl,, = NaCl,,, + H,O
It is an exothermic reaction.

» 'The heat of neutralisation of a strong acid by a
strong base in their dilute solutions is generally
57.3 kJ. The reaction may be represented as :
H{Hq) + OH 4y = H,0; AH = -57.3 kJ

» Calculation : Heat evolved during neutrali-
sation of 100 mL of 0.5 N HC],

g = (200 + W) x At x 4.2 ] where, W is water
equivalent of calorimeter (given).
Thus, enthalpy of neutralisation of 1000 mL of

I N HCl and NaOH = —1— KJ
0.5x100

mPPcLAss xI IWTHTIGE

1.
6.

11.
16.
21.
26.

@

(b) 2. (o 3. (o 4. d 5 (d)
(c) 7. (b) 8. (a) 9, b) 10. (a)
(a) 12. (b) 13. (b) 14. (b) 15. (b)

(
(
(
b 17. © 18 (b 19. (b) 20. (acd)
@c) 22 (@b) 23. (@bd) 24. @ 25 (2
4 27. @ 28 (@ 29. (b) 30. (d
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%<« Overall reaction(Clock reaction) 3

I: T T—
Fast 7

| ‘ 25203faq} + Izmq} > 5,0 6(aq) T Zlfaq} |
\ 3

a

%> Kinetic study of reaction of iodide ion with

hydrogen peroxide at room temperature :

_ - : =,
—_— Main reaction
L Slow
Hy050g) + 2L (ag) + ZHJEHQJ > Lyag) +
2H,0(y
. B

= . ™
Monitor reaction

Indicator reaction |
I5(aq) t+ starch,,) —> Blue colour

% As the concentration of thiosulphate ion is

kept constant, the different time taken (t.) for
the appearance of blue colour with change in
concentration of either reactant indicates the

relative rate of reaction.

1
Initial rate e —
tC

The rate of reaction decreases with decrease in the
concentration of KI.
The graph of 1/¢, versus volume of KI solution is a

straight line.

0.10

0.09 7
A 0.08
0.07 1
0.06
0.05
(.04 —
0.03 4
0.02 4
0.01 -

lft[:l[s‘] )

DIIIII
4 8 12 16 20

Volume of KI solution (mL)

Rate of reaction o< Concentration of KI

Similarly, by keeping I ion concentration constant
and taking different concentrations of H,0O,, the
rate w.r.t. H,0O, can be found out.

ELECTROCHEMISTRY

L, Variation of cell potential in Zn|Zn**||Cu®*|Cu

with change in concentration of electrolytes
(CuSO,4 and ZnSO,) at room temperature :




Theory

F

Nernst equation :
2.303RT . [Zn*"] )
nF [Cu?']

R=8314]K ' mol™}, T=298 K and F = 96500 C
At anode:
Zng —> Znﬁq] +2e

=

cell —

E

log

cell

At cathode:
2 -
Cu{gq} + 2 — Cum
Thus, n = 2,
E(::ell = EEuz'*ICu = E%nEWZn =+0.34 - (-0.76)
=1.10V
Substituting EZ.y, #, R, T and F in eq. (i)
0.059. [Zn**
‘EEEH :1.10— lﬂg[ 5 ]
2 [Cu™"]

Procedure :

»~

Clean the electrodes of copper and zinc using
a sand paper.

Put the solution of copper sulphate in beaker
and the solution of zinc sulphate in a porous
pot.

Connect the voltmeter with electrodes, close
the circuit and note down the cell potentials.

Repeat the experiment by taking the solutions of
CuSO, and ZnSO, at different concentrations.

s Observation :

Concentration | Concentration Theoretical
of Zn**] | of [Cu™] E..n1
1M 1M 110V
0.1 M 1M 11.1295V
0.01 M 1M 1.1591V

INF;
SH

S cientists have developed a new diagnostic test for cystic fibrosis. The new device provides a cheaper, easier way

o

%

0.001 M 1M 11886 V
1M 0.1M 11.0705 V
1 M 0.01 M - 1.0409 V
1 M 0.001 M 1.0114V
L Result

» E_. decreases with increase in concentration of

Zn>" in ZnSO,.
E_. increases with increase in concentration of

Cu”* in CuSO,.

INORGANIC COMPOUNDS
PREPARATION

%> Mohr’s salt (Ferrous ammonium sulphate) :

”~

It is a double salt containing ferrous sulphate
and ammonium sulphate in equimolar
amounts.

Itis prepared by dissolvingan equimolar mixture
of hydrated ferrous sulphate and ammonium
sulphate in water containing a little amount of
sulphuric acid to prevent the hydrolysis.
FeSO,-7H,0 + (NH,),SO, —>
FeSO,-(NH,),50,-6H,0 + H,O
(Mohr's salt)

‘> Potash alum (Phitkari) :

It is a double salt containing potassium sulphate
and aluminium sulphate in equimolar amounts.

Itis prepared by dissolvingan equimolar mixture
of hydrated aluminium sulphate and potassium
sulphate in water containing a little amount of
sulphuric acid to prevent the hydrolysis.
K,S0, + Al,(SO,);:18H,0 + 6H,O —>
K,504-A1,(504)5-24H,0
(Potash alum)

Z'TS

Fluorescent sensor provides low-cost diagnosis of cystic fibrosis!

to detect levels of chloride in sweat, which are elevated in cystic fibrosis patients. Cystic fibrosis is caused by

two faulty copies of a gene that affects the flow of chloride in and out of cells, leading to damage to the lungs
and digestive system. Testing chloride levels in sweat is done by manual titration-a labour-intensive technique that
is subject to human error and can miss cases. But a new system is based on a fluorescent dye that decreases in the
presence of chloride, allowing the test to be automated. To create the sensor, the researchers first developed a citrate-
based dye that emits fluorescent light. In the presence of chloride, however, the amount of light given off by the
molecule diminishes: the more chloride, the less fluorescence. The new test can detect chloride over a wider range of
concentrations and, because it's automated, it avoids the problem of human error. Besides detecting chloride, the new
fluorescence-based system can also tell the difference between three ions: chloride, bromide, and iodide.

P
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