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CHEMISTRY
[ General ]
PAPER —1
Ful’ Marks : 90
Time : 3 hours
The figures in the right hand margin indicate marks

Candidates are required to give their answers in their
own words as far as practicable

Hlustrate the answers wherever necessary

[NEW SYLLABUS ]

GROUP - A
Answer any three questions : 10x 3
L. (a) Designate E/Z nomenclature of the following
compounds : 3
- DN ~H Br{ -l

mH/c=c\D (ml/c=c\H

{ Turn Over )



(2)

(b) What do you mean by optically active
compound ? Give one example. 2

(¢) Inhow many ways can fission of a covalent
bond take place ? Illustrate these with
examples. 3

(d) All C—~C bonds in benzene are of equal
length. Explain. : 2

2. (@) Whatare meant by electronegativity and
ionization potential ? Compare ionization
potential of Na and K atom. 4+2

(6) What are isobers and isotones ? Give one
example for each. 4

3. (a) Identify (A — C) in the fullowing reaction

‘ i
sequence : 4;

D-Glucose CellsNH NHz-(excess% A HCl/Hzo-}
Hydrolysis

C e [H]
" Zn/CH;COOH
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(3)

r (b) How do you prove that fructose molecule
contains one keto group ? 2%

(¢) What is Markownikoff's rule ? Explain with
an example., 2

(d) Maleic acid is heated at 120 °C. Write the
structure of the product. !

4. (a) Complete the foIlowingreaction sequence: §

g @(OH dilKMnO, , NH/A: o Br/KOH,
CHO '
H,0/A . NaNO,/HCI
) 0-5°C
(b) Arrange the following carbocations in order
of stability with reasoning : 2

E

D

+ + +
CH,CH,CH,, CH,CH = CHCH,, CH, = CHCH,

(¢) Colourless aniline on prolonged exposure to
air becomes brown — Explain. 2

(d) Give the IUPAC name of an organic acid
having reducing property. 1
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(4)

5. (a) Whatare s-block and p-block elements ? Give
their general electronic configurations. 2 + 1

(b) Trifluoro acetic acid behaves like a strong
acid as good as an inorganic acid — Explain. 2

(¢) Which reacts faster with CL/Fe : toluene or
chlorobenzene ? Why Z 2

(d) CH,=CH — Cl does not participate in S,;2

reaction — why ? 2
(e) Which of the following is smaller in size ?
Na*, O*-, I
GROUP - B
Answer any five questions : &x35

6. (a) Give [lUPAC nomenclature of the following
(any four) : ' 1x4

() CH,CH= CH CH,COCI
(i1) HOCH,CH(OH)CH,0H

(iil) HN —@-COOH
Cl
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(5)

() CH; = € — CH = CH — CHO

(v) C,H,CH(C,H,)CH(CH,),
(vi) CH,==CH - C==C — CH,

(b) Write the structural formula of the following
compounds : 2
(i) 2-Phenyl propenoic acid
(i) p-Nitroso N, N-dimethylaniline.

(¢} Write the formula of Grignard reagent and
state its polar character. 2

7. (a) Statethe postulates of Bohr's theory of atom. 3

(b) Derive an expression for the energy of an
electron moving in a circular orbit of a
hydrogen atom. 5

8. Write short notes on (any two) : 4x2
(1) Electron Affinity
(if) Pauli exclusion principle
(i7) Lattice energy
(iv) Hydrogen bond.
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(6)

9. (a) Distinguish the following by chemical tests :
2x2
(i) Acetaldehyde and acetone ‘

({7} Aniline and benzylamine.

(b) Indicate the direction of dipole moment of
the following compounds 3

CH;NH,, CH,NH,, C;H,NO,
(c) What is Lucas reagent ? 1

10. (a) Deduce the relation between half-life period
and decay constant of a radioelement. 6

(b) Complete the following nuclear reaction: 2
() 'Li + 'H —> 'Be +..

0
1€

(if) S —> ...+
11. (a) How is ethy! acetoacetate prepared in the
laboratory ? Why is it called an active
methylene compound ? Synthesise penta-2,
4-dione from ethy] acetoacetate. Z+T+32
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(7)

(b) Identify the products (A — C) in the following
reaction sequence : 3

KZCQO? (I) CH;MgBl"\ CU/300 c.(:\

(CH;),CHOH =3 A e > B > C

12.

13.

14,

H,S0, (iiy H'/H,0

(@) Explain the geometry of H,O and NH, in

the light of VSEPR theory. 5
(6) Indicate with diagrams the shapes of "p"

orbitals. 3
Write short notes on (any rwo) : 4x2

(/) Resonance
(if) Sy2 reaction
(iii) Wiirtz reaction

(iv) Saﬁdmeyer_reaction.

Outline the steps in the followmg conversion
(any four) : 2x4

(@) Phenol —» Salicylaldehyde
(b) Acetylene —> Acetone

() Methylamine —s Ethylamine
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(8)

(d) Benzene — n-Propyl benzene

(e) Diethylmalonate — > Barbutyric acid

(f) Benzotrichloride —> Benzamide

Y
tr

. What happens when (any four) - Zox 4

(a) Glycerol is heated with potassium bisulphate.

(b) CO,is passed over heated sodium phenoxide

under pressure and the reaction mixture is
acidified.

(c) Acetamide is treated with bromine and
NaOH solution.

(d) Pinacol is heated with Conc. H,SO,.

(e) Aniline is reacted with CHCI, in presence
of NaOH.

(/} Ag.NaNO, solution is added to aniline in dil.
HCI at 0°C and to it NaOH solution of
phenol is added.
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GROUP - C

16. Answer any fen questions : 2x10

(a) Calculate the number of o and B-particles
emitted for the following nuclear change

238 206
52U —> 5 Pb
() Complete the following reaction sequence :

Br NaNH
CH,=CH 2.5 A L B
? * CH,CO0R™ " iig, NH,

(¢) In what ways does an atomic orbital differ
from Bohr orbit ?

(d) Write down the ground state electronic
configuration of element with atomic ‘
number 24,

(e) Boiling point of ethanol is higher than that
of dimethyl ether — Explain.

(/) What is meant by one ‘curie' ?

(g) Write down the resonating structures of
benzene diazonium chloride.
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( 10 )

(k) Why melting point of NaCl is greater than
that of AICI; ?

+ +
(1) What are the shapes of CH; and NH4<
ions ?

(7) Write down the hyperconjugati\}e structures
of propene.

(k) Na* and Cl are more stable than their
atoms. Give reason.

(/) Nitration of nitrobenzene requires drastic
-condition — Explain.

(m) Acetamide is a weaker bhase than urea
— why 7

(n) BF; is non-polar while NF; is polar
~ Explain.

(0) Why is D(+) glucose called dextrose ?

(p) SnCl,is a covalent compound but SnCl, is
an ionic compound. Give reason.
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(if) HOCH,CH(OH)CH,OH

(i) BN~ O)-COOH
Cl

(iv) CH, — ﬁ — CH==CH - CHO

(v) CH,CH(C,H,)CH(CH,),
(vi) CH,=CH - C=C — CH,
(7) [wr Aerelm s s @9 3 3
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NEW
Part-III 3-Tier
2019
CHEMISTRY

(Honours)
PAPER—VIII
{PRACTICAL)

; Full Marks : 150
|

The _ﬁgures in the right-hand margin indicate full marks.
Ca‘hdidates are required to give their answers in their
own words as far as practicable.

Time : 6 Hours a day (3 Days)

|
I Result must be recorded in tabular form
as far as possible.

|
|
|
; Inorganic Chemistry (6 Hours)

|
1. (a] Estimate the total amount of Fe(lll) and Cr(VI}

l\l quantitatively in the supplied solution marked V"
30

[b) Prepare the following compound as per instruction
. given below. Report the yield of the dry prod(mf and

submit the dry product. 10
{Turn Qver)



{Procedure]

1. (a) Estimation of Fe(ldl) and Cr(Vl} in the supplied
solutions marked V' :

(i) Preparation of stock solution :

Carefully open the cap of the sample bottle and
guantitatively transfer the supplied solution into
a 250 ml volumetric flask and make the volume
up to the mark using distilled water.

i} Preparation of 250 mi stendard (N/10} K,CraOy
sofution :
Weigh oul accurately 0.6125 g K,CrpO; (AR,

grade) and dissolve it by distilled water in a 250 ml
volumetric flask.

(iii) Standardization of given Mohr's solution :

Pipette out an aliquot of 25 ml of supplied Mohr’s
salt solution into a 500 ml conical {lask and dilute
to 156 ml with distilled water. Add 5 ml
concentrate H,80, and 5 ml concentrate H3PO,
to the sotution. Cool the solution and add 4-5 drops
BDS indicatcr and titrate the resniting solution
with standard {N/20) K,Cr,0, solution until the
reddish-viclet colour appears.

(iv) Estimaticn of Feflll) :

Pipette out 25 ml of the steck sciution into &
560 mi beaker. Dilute the solniion 1o about
100 ml with distilled water. Add 1.0 g solid NH,Cl,

C/19/BSc/Part-3/CEMH/8 (Prac) {Continued)



and heat the solution neariy to boiling. Add
1 dropwise 1:1 aquecus N H3 with constant stirmng
il the smell of NH; persist. Settle down the
| precipitation of Fe{OH); and then Gilter through a
" Whatman No. 41 filter paper. Wash the precipitate
| with 1% NH,Cl solution containing a few drops of
NH, tiil free from. the dichromate {to be tested
‘ Aith a few drops of AgNO, followed by acidification

with acetic acidj. Dissolve the precipitate in

minimum volume of hot {1:1} HC] and hot distilled
_! water successively. Reprecipitate Fe(lll)

gquentitatively with 1:1 aqueous NH; as mentioned
‘ earlier and allow to stand for settle down the
' precipitate. Refilter the precipitate through the
same filter paper and wash as before ull ihe
washing are colourless. Dissolve the precipitate
in 50 ml of hot (1:1) HCl and finally wash with hot
distilled H,O in the same beaker untill the filter
paper. becomes colourless. Heat the solution to
about 70°C-80°C and add small pieces of Al-feil
stepwise to reduce Fe(lll) t Felil}, swirl the
solution till all the Al-foil gets diesolved giving
rise a clear solution. Cool the solution to rcom
temperature and dilute to 150 ml with distilled
water. Add 5 ml syrupy HyP0, and 4-5 drups B3
indicator and titrate the solution” with the
standard (N/20) K;Cr;0; tc a radish-viviet end
| point. Record the titre value to calculate the wots!

amount of iron present in the supplied 3aIUDic.
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{v) Estimation of CriVl):
Pipette out 25 ml of stock sclition into a 500 ml
conical flask. Add a measure excess 50ml of
standard Mohr’s salt solution ; 50 ml of 4(N) H,SO,
and 5 ml of syrupy H,PO, into the flask. Cool the
resulting solution under tap if required and dilute
to 150 ml using distilled H,0. Add 4-5 drops of BDS
indicator and back titrate excess Mohr's salt with
the same standard (N/20) K,Cr,0- solution untill
the appearance of reddish-violet colour. Note the

titre value and calculate the amount of Cr{VI)
present in the supplied sample,

[N.B.: 1000 ml 1(N)K,Cr,0, = 55.85 g of Fe3*
1000 ml 1{N)K,Cr,0, = 17.33 g of Cr(Vi)]

I

(b) Procedure of Inorganic Preparation :

Dissolve supplied sample A in 20 ml 2{N) HySO4 in a
100 ml beaker and add with stirring a solution of
supplied sample of B dissolved in minimum volume
of distilled water. Filter off undissolved or suspended
matter if any. Take the filtrate in a porcelain basin
and place the same on a boiling water bath for
evaporation. When bottle green crystals of the product
start forming on the sides of the porcelain basin, aliow
the solution to cool down, first in air, up to room
temperature and then in an ice bath, when bulk of
the double salt crystallizes out. Collect the crystals by
filtration under suction using a Buchner funnel, or,
a sintered glass funnel, wash with ice-cold (i:1)
ethanol-water mixture containing a few drops of
dilute 2(N) HS0O4. Drain well and allow the crystals
to dry in air. Report the yield of the dry product.
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Physical Chemistry {6 Hours)

Perform one experiment from the list of experiments
‘to be allotted through lottery in presence of the

‘examiners.

;‘ Marks are awarded on the following points :

' Theory, Temperature recording, Presentation and
aph

. Tabulation of experimental data, Calculation, Gr
' 40

' plotting, Resuits.
. (a) Determine the strength of a supplied solution of
a weak dibasic acid [approx 0.1 (N)] by titrating it
' against a standard solution of NaOH
I' conductometrically.
| ) Determine the strength of HCl and CH;COOH in
‘ the given mixture [total concentration of approx.
|7 0.1(N)] by titrating the mixture against a standard
" solution of NaOH conductometrically.

I' {c) Determination of ionization constant of a weak
monoprotic acid by conductometric method.

| (d) Determine the strength of the supplied Molir's

,' Salt solution by titration against a standard
K,Cr,0; solution potentiometrically and hence
determine the formal reductior: potential of Fe3"/

' Fe2* redox system.

| (¢) Determination of pKa values of a weak dibasic

: acid by pH-metric method.
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()i Verify Lambert-Beer's law using K,Cr,0,
solutions of different concentrations and
determine the concentration of a given K,Cr,0,
solution of unknown strength by using
colorimeter or spectrophotometer.

(g) Determine of pK, of bromocresol green by using
colorimeter.

(h) Determine the critical solution iemp-
(CST} of phenol-water system and mass percent
of pheno! at this temperature,

B. Viva-Voce ' 05

C. Laboratory Note Book. G5

Organic Chemistry (6 Hours)

3. A (a) Correlate the marked absorption peaks in the
suppiied IR-spectrum of a known organic
compound to its characteristic structural feature.

1x5

(b} (i) Indicate how many different types of proton

are present in the given organic compound
and marked them by a, b, ¢ ..... etc. 5x2

C/19/BSc/Part-3/CEMH/8 (Prac) (Continued)
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(ii) Arrange them according to their chemical

shift (3-ppm).

(iii) Locate each type proton to signal of protons
with appropriate chemical shift or range of

chemical shift in the supplied H-NMR
spectrum of the compound.

(iv) Explain the nature of splittihg of signal(s} {If

present].
(v} Find out the number of protons in each

: signal.
‘Place 4 (g) of {A} 20 m! (B) and 10 mi of (C) in a 250 ml
i round bottom flask fitted with a long air condenser and

| heated for 2 hrs in a boiling water bath.

! The reaction mixture js then cooled under tap, poured

into 100 g crushed ice taken in a 250 ml beaker with
stirring. The solid separated is filtered under suction,
washed thoroughly with water, recrystallized from

rectified or methylated spirit and dried

Record :
{ij Colour of the crude product ;

(ii] Weight of the crude product ;
(iii) Submission of recrystallized product ;

(Tum Over)}
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(iv) Melting point of the recrystallized product.

[ Countersigned by the examiner for (i), (iii) and
(iv) is essential]

B. Laboratory Note Book. ' 5

C. Viva-Voce. 5
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