Total No. of Printed Pages—11
5 SEM TDC DSE CHM
(CBCS) 1 (H/NH)
2022
( Nov/Dec )

CHEMISTRY
( Discipline Specific Elective )
( For Honours/Non-Honours )

Paper : DSE-1
( Analytical Methods in Chemistry )

Full Marks : 53
Pass Marks : 21

Time : 3 hours

The figures in the margin indicate full marks
for the questions
1. w5 TeIh! Ak e : 1x7=7
Choose the correct option :
(@ 126, 127, 129, 127, 126, 128,

130, 125, 12:6 4% MR TERT IFTS
L

The mode of the set of data 126, 12-7,
129, 12-7, 12-6, 12-8, 13-0, 12:5, 12:6 is

i 127 (i) 12-6
(i) 12-71 (iv) 12-75
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Cai| @ﬁt‘b‘l SRS IR B
=

All of the following are ‘useful as
a source for UV-visible radiation, except

i) IR T
globar source
(i) o forprel e
xenon discharge lamp
(i) TRHRIN foworel wifd
deuterium discharge lamp
(iv) BRCET Rercrs ol

tungsten filament lamp

IR spectroscopy® ‘hot band’ &q
T ARIETT Fore e 2

A hot band in IR spectroscopy is
corresponding to the transition

) v=03°RMv=1
fromv=0tov=1

i) v=03 [ v=2
fromv=0tov=2

(i) v=13 *q v=0
fromv=1tov=0

i) v=1F */ v=2

fromv=1tov=2

( Continued )

(3)

(d) CPI-SIF SPES I I Sxeel foqe AW

TF

The mass vs. temperature plot in
thermogravimetric analysis is called

(i) alarE
thermograph
(i) T AT
chromatograph
(iti) e
thermogram
(iv) &' e

chromatogram

(e) IEPelE Sge 2o
Potentiometric titration is
(i) oor% oSl
direct potentiometry
(fi) A APt
indirect potentiometry
(iti) Xcoig e
electrogravimetry
(iv) SR
voltametry
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e 3T ~rafee AN o R ~rfw 1o
T &

In paper chromatography, the moving
and stationary phases are

i) N qE P

water and cellulose respectively
(i) ARE S T

solvent and cellulose respectively
(iii) TRT SF Al

solvent and water
(iv) SR GHre T

None of the above

E-REATE IfEm =S SR @FFG FRIFA
e/{S ST I3 :

Ion-exchange chromatography is based
on the

(i) G e*RS FIPT WRETT
adsorption of molecules on resin
(ii) vnﬁu e (apfes afS
electrical mobility of ionic species

(iii) =3 BT S

electrostatic attraction

; (iv) QA % TR TErs [er

P23/467

partition between resin and solvent
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2. SR AT s fam : 2x6=12
Answer the following questions :

(@) oAl SRGER SR R @it i
| W RS G TS I/ T4 |
'How can the equivalence point in
a potentiometric titration be detected?
Explain with suitable graphs.

b)) TS i ReRIe-aa EreR Twe i
fori

Differentiate between continuous and
counter-current extractions.

(c) T e e &AW T/’ o[ ae3
e e AR S 39 |

Discuss the extraction of metal ions from
aqueous phase by chelation.

(d IR co@Fre IV M T ST
IACS DFS A/ @F RSB A
01

' Discuss the ‘pressed pellet’ technique
used in sampling of solid sample in
IR spectroscopy.

(e) UV-vis (o30S @& oF GHREA
57 W @R TR0 ?
What are absorbence and transmittance
in UV-vis spectroscopy? How are they
related?

() Fe-Ieq WM 2
What is Franck-Condon principle?
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3. TR FAEEHR A TFO! NGRS AR 4. (@) R R QA @bt oy T foran 3
Q-*RIFR RS BIR 1 : 3 Answer any one question from the
2:18, 2:19, 2:30, 2+15 WF 2:20; following :
fonr ©mwg, 90% wWRRWF ¥© n=53 IAW : i) B ARNIRE  cRa/RefE =gt
Qrap =0 64. ' TN TR W RNGET ol

o . A 4T |
Apply Q-test to check the rejection of the o
Discuss the sample introduction

highest value in the following results : e ) )
; and atomization technique used in

2'18, 219, 2:30, 2:15 and 2-20 flame atomic absorption/emission
Given, for n=5, Q,=0-64 at 90% spectroscopy.

confidence level. (i) G WAFOYS CERT  HTAE
FAIBR I3 e RR B 30 o

%31 /Or F SR /aER’S &7 wityes Sgwr
B 0

Write down the selection rules

ResRe T GBR werfrs TAmoR oFe IH

2:62 o | G MR ForEPIR ¥'A 2:50 am,
2:54 AN HF 2-52 AW | AR TS S, Seofes
S O WF TG T e qefer/hee
Ry T

for vibrational transition of an
anharmonic oscillator. What are
the fundamental absorption and
overtones? Intensities of overtone
absorptions are weak. Why?

A sample was analyzed for desired (b) - @ R o] Teq forgr 4x3=12
constituent having 2:62 g as the true value.

The results of three measurements were grlllf)w?r al.ny three questions from the
250 g, 2:54 g and 2-52 g. Find the error of wing :

the mean (mean error), the percent relative il €6 UV-vis C>@'F0MRRT  gu= .
error and the relative accuracy of the mean BAIRE B B2 Ty o we

of the measurements. qspquR ssizqs A 97 |
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(8)

What are the main components
of a UV-vis spectrophotometer?
Briefly discuss their construction
and works.

taw I B SRS SRS IR A
Rmrs UV-vis ¢=3Ef Rmee Iezm
3 W7 TS TR IR 90

"Jow can the UV-vis spectroscopy be
used to distinguish the geometrical
isomers of an organic compound?
Explain with suitable examples.

IR-c~3'%Pre i 5P afdmre oer
A 91 | @RA 581 C—H I@iT
T SRR FEARE 1192 cmT'S
/R v ARG R
REGRIM s T afeweR ¥ ],

(O TR A=A FAe B 232

3+1=4

Discuss the effect of isotopic
substitution in IR spectroscopy.
The bending vibrational frequency
of C—H bond of benzene ring is
found at 1192 cm L. If the hydrogen
atom is substituted with deuterium,
what will be the vibrational
frequency of the bond?

{ Continued )
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(iv) RTRT CIRT C=F %S RAE /et

R e s Prga 3R aiRk? 2+2=4

What is ionization interference in
atomic absorption spectroscopy?
How can the ionization interference
be minimized?

(v) JobsT TS RIS &Y TH® TI©
T CREI oA ARER -GS R
fRefy 70 @ IR
How can the composition of the
complex ion formed in solution be

determined by Jobs continuous
variation method? Explain.

5. TGAT *Rr=8y RTPT Seaw=n +11 1

Describe the experimental setup of TGA.
A% /Or

GF YRS = 01 Af RN I GO W TG @
HF WR WF WA DTG @ W@ 90|
QAT Rfew wernz e 3R st =)

Sketch a typical TG curve and the
corresponding derivative thermogravimetric
(DTG) curve for single-step mass loss
process. Label and briefly explain the

different regions of the thermogravimetric
curves.
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6. (a)

(b)
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AR FE DR ‘@R FF B2 TR G
2 25 °C Twere 0-01 M KCl T I1 REAE
RS 0-001409 S cm ™! WBR @IRA T
161-8 Q| YCFV! (FAY I 0-005 M NaOH
T4 R @RI TH 190 Q CRT A’ |
(IR I $IF, NaOH w37 RFR *RaiRel
I IR RRer Ry w1 1+1+3=5
What is ‘cell constant’ of a conductivity

cell? What. is its unit? A certain
conductivity cell was filled with

'0-01 M solution of KCI (whose specific

conductance is 0001409 S cm™}) at
25°C; a resistance of 1618 Q is
recorded at the conductivity metre.
When is the same cell filled with
0-005 M NaOH, its resistance is found
to be 190 Q . Calculate the cell constant,
specific  conductivity and molar
conductivity of NaOH solution.

- %91 /Or

9N PRG'ET Ry (SHER ¥ 9=
FRAMA . SCABT T WR R W
SRR T 0| 2+2+1=5
Discuss the construction and working
principle of standard hydrogen electrode

(SHE). Mention the advantages and
disadvantages of SHE.

( Continued )

7. &R R T o1 2 T o

(11)

Answer any two questions from the
following :

(a)

()

(f)

R wmAe (R W Wi /AReE
wfq ffe <o fr o[ Rida & QIR
QTR T I AR, Tige PR I
B3l
Explain with suitable examples how
we can separate different organic
compounds from a mixture depending
upon the solubility characteristics of
these compounds and using acidic/
" basic behaviour.

sfioms wF Remm Ifear  NdermR
DA T4 | SRR o Reem IfE=
HicanicRAeies Ll

Discuss the differences between
adsorption and partition chromato-
graphy. Give one example of adsorption
and partition chromatography.

W e T BT R TR
4YPFIV  JEOS isocratic elution TF
gradient elution f&, SCaAGA 31 1

Discuss the isocratic elution and
gradient elution for separating the
components of a mixture using column
chromatography.

% %k
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