3 (Sem-5) CHM

2016

CHEMISTRY
( General )

Full Marks : 80

Time : 3 hours

The figures in the margin indicate full marks
Jor the questions

. Acsamese
Answer either in English or 1 AsS

1x6=6
1. (@) Fill in the blanks :
R 3 [ W

’ ¢ removal of
() The best method fote radical is

interferring phosPha

: s AT I

IS Beg 4w T
. . mployed for the
() The technique ?solaﬁon and

separation,
identification © d .
mixture is call®

¢ constituents of a
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()

(iv)

v

()

(2)

1 R rmm @,
R WF ISR I TS
R fEOF I =

UV spectroscopy is also called
spectroscopy.

UV @ 8fis ____ cigs® e
R = |

The range of IR radiation is

IR fRRRF “IR¥F SIwwemhr tzoe

The nuclear radius is generally
expressed in unit.

ey IO YRS TS

AR |

The energy needed to decompose

the nucleus or the energy released

when a nucleus is formed is called
energy-

PR O RIS TR s

RS ey ASHTOR 579 spe fisfe

e e & Qeet |
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()

A7/148

(3)

What is ‘glass’? Write the names of some
important types of glasses and their
applications. , 1+3=4
v’ 2?2 NREW TR IE TE PR
IRTR Ry

Give the name and chemical structure of
the following coloured complexes formed

during group analysis : 1%x2=3
+Rom e Seom a FafRe ¥ =l
AP RS S-S fordn -

(i) The chocolate-brown precipitate
formed by Cu?* ion on addition of
potassium ferrocyanate solution
Cu?* e obifRAM (IO T
oTte RERR weoo Beet (1 BRC0-30m
AR SYTH

(i) The yellow precipitate formed by
phosphate jon on treatment with
conc. HNO, and ammonium
molybdate solution
TR wpE g HNO3 STF ¥ 'fRam
TRrEes wey oee REFT W6 BeW |
TEIRT ]I wzﬁ:‘
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(4)

during gravimetric estimation. 2

SRNF ReRT mRa w1 R Af TR
W’@ﬁﬂam@!mwﬁa@ﬂamﬁml

&] (d) Name two chelate complexes formed
|

2. (a) Explain briefly : 2x2=4
RO 39 7

| () Application of TLC in organic
| chemistry .

waml‘mﬁ%amrs

(i) Role of solvent in chromatographic
technique

I Tl T i

| (b) Write short notes on (any two) : 3x2=6
i o3 e oret (R coteen i)

) n-type semiconductors and p-type
semiconduCtOI‘s

n-2eA SRIR o p-sro weiRa®
i) a-decay and B-decay
o-Ryed ¥ B-Raes

(@) Ferromagnetism and anti-ferromag-
netism »

Nz o ofSTemR
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3. (a)

(b)
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(S)

What is chromyl chloride test? Write and
describe the reactions involved in this

test. 2+3=5
T FAT R 2 @3 Rwre Soom
a1 I RS B 3w 41

How will you test the following? 2x2=4
AR R @ete IR?

(i) Chloride ion in presence of bromide
ion

AT HREE TRfPe ®IRT  wEE
A

(i) Nitrate ion in presence of nitrite ion

ARG SRR Toffe wiREh  WEew
3w

Or / 51

What are liquid crystals? Explain the
classification of. hquld crystals with
examples. 1+3=4

@ HHOPHE R7 wee ey clRSES
TAZITIR U 70 |
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(6) &

() Name the basic mechanism on which the
chromatographic separations are based. 1

!
|
‘{ T R T B afeE R 3=

¥ frRite eorme e ea, = fora |
i
4. Answer the following : 2x5=10 2
wore frarTe e fu -
(@) Express one micrometer in nanometer P

and meter unit.

9T WMFMRT cftR o fitr v
o4 90 .

(b) Name and give the structural formula of
one¢ Important . reagent wused for

complexometric titration,
*F A R safde rze @@ 7R ¢
RierTe R TW oI siyey-sizcers Forat |

() Calculate the number of vibrational
degrees of freedom of linear CO,

molecule.
FAARARF COp WIBR Sikgsee FoBIER
I S 40
3
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(7))

(d) Calculate the number of proton signals
expected in NMR spectroscopy for each of
the following two compounds :
woe fal (A5l PR S 4’5 ALFS NMR
o2 AT TS A1 T ¢

() CHz—O—CHj,
(i) CHp —O—CH, —CHj,4

(e) What is the energy (in kJ mol'l) of visible
rays with wavelength A =400 nm?
A =400 nm SRHTHT PIT A @B s
kJ mol~! s R TI?

5. (a) The molecular formula of a compound is
C3HgO. It shows the following bands in
different types of spectroscopy :

C HgO WRT WCFoRMER M1 5= Ridy
coEENe e By I ORW Hfbwz
Ty

(i) UV =292nm Emax21)
(i) IR=2720cm™!; 1738 cm™! (g

Find out the structure of the compound. 3

BT TTART A5A-7TCFS S |
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(b)

(8)

Give two differences between Raman and
IR spectroscopy.

: RamanWIRc"ﬂ?’z%mwfm 17

6. (@)

(b)

A7/148

With the help of NMR Spectroscopy, how ]
will you distinguish the following pairs of
structural isomers? 2Vax2=5

NMR o133 SR wot oy o157 syt
TARS PRI @S IR12

(l) CH3—CH2—-CH201 and (WW)

CH3—CH—CH,4
&
(i) Cl—CH;—OCH; and (o)
CH3CH,—COCl v,

An organic compound having molecular

formula C,¢H,, exhibits the following
sets of NMR data :

CioHy4 WIRF FFeRAE terrie 5% TS
Fmes NMR ©epmz ooy

() Singlet ©17-12 51

(@) Doublet 7 2-45 2H
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(@

7. (@)

(9)

(i) Multiplet t 1-86 1H

(iv) Doublet t 0-86 6H

Suggest a suitable structure for the

compound. 2
T 1 oS i A |

Mention some important characteristics

of the solvents wused in NMR
spectroscopy. 3
NMR ¢>iF'30® ITTe Q@1 TR g
@A 3T ToEy 01

Complete the following nuclear reactions
(any five) : 1x5=5
wero fau ﬁ’@?w RRFIPIZ oy 741 (R e

- ofiwbr) :

) SLi+gn— 3He+

(i) 35Mo+ - bn+ %Tc
(i) 23U+ — 131Ba + 22Kr

(iv) %?Na + lH - llNe +
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( 10 )

W) YN+ dno +IH
v) SLi+ %I—}e; - +1H

(vii) 6n - iP +

(b) What are zeolites? Write the process for
the purification of ‘water by the use of

Zeolites. 1+4=5
Baiem B2 4 oaRems RS
+ - ety < SeE B o

8. (@) Answer the following :

w1 frammy e i :

() What are the f-block elements?
‘Why are they so called? 2

£ chern R R Péee Ry corm@
R 2

@ Give the general electronic
configuration of elements of
lanthanide series.

1
GRS oflige  (NeeTER STYR
g RUPE Pt

(i) What do you mean by lanthanide
contraction? Explain briefly. 2
GRS AP A 2 oqLF wram
B2l '
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(11 )

(b) Mention the differences between d- and -

Jf-block elements. 5
d- SF fFRA (NP &S 714z
BrEI |
* K K
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