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2015
: CHEMISTRY
(General) :

Full Marks — 80

Time — Three hours

The figures in the margin indicate full marks ‘
for the questions. '

Answer either in English or in Assamese.

e TG WA S RAl |

1. (a) Define the following terms (any three) :
| 2x3=6
Ts AT wicwm Bt (R ot fofBt) @

(i) Extrinsic and intrinsic semiconductors

T T RS SR
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(ii) Bathochromic shift and hypsochromic
shift

RYTET RgYom o ot [asm

(iif) Ferromagnetism and ferrimagnetism

EIHIEIFR % (FRE=T

(iv) Nuclear fission and nuclear fusion

FeF Ry s RESHm ALTew

(v) Fluorescence and phosphorescence

Hfooe oSS!

(b) Give the chemical structure of the following
coloured complexes formed during group
analysis : 1V2x4=¢

e S @A FRRRS TR wle
TN SYETRFPTRS IFTAS 910w FCFS ey 5

(i) Brown coloured precipitate formed in the
determination of NH? jon with Nessler’g
‘solution. ‘

NH® sire (TR e oo Rfgrang
e Beol (XA ToIW IREA] WUSTTHA |
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- (ii) Yellow coloured precipitate formed in
the determination of K® ion with
Na-Cobaltinitrite solution.

K® wime Ram-3=ifFonisgizt a1 e

Rfrm W Som @ TS TN
HYSTFA |

(iii) Scarlet-red coloured precipitate formed
in the determination of Ni?* ion with
dimethyl glyoxime solution.

NiZ* wiee ©iRfidEe dizegaEs u<e
vics Rfral 9 Bl @ HREET-Ie
IR LT | '

(iv) Chocolate coloured precipitate formed in
the determination of Cu?" ion with
potassium ferrocyanide solution.

Cu?* e ~DIRAN FTIEARS WS
ite RfgFal 9 Seom @Rl 50 IR0N
ST | |

(c) What do you mean by photochromic glass ?

Explain. 3

FOIFRE A6 e & @ 2 Ifq
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Define semiconductor on the basis of band theory.
Pl T eoigs fSfe IR e EUCIE RN IR Ee
2. (a) Complete the following nuclear reactions -
(any three) : ' 2x3=6
wote fral ReHw Rrenz T T (R
- (i fofEY) ¢ .
@ ;Be (an) —>
19
(ii) 9 F (o,p) — ‘
(iif) ‘go (n,00) —> -

@) TAl () —
@ DAI@p)—>

| 3/3(SemsS)yCHM (4




Or / 93t

Select two pairs each of isotopes, isobars and
isotones from : - 2x3=6

ANRTFT, e WART I A Bfereat ¢
39 40 39 40 40

A K, . Ca
1847 g8 19 19 200

(b) What are raidioist_)topes ? D_iscuss their'appii-
~ cation in the field of medicine. 1+3=4

(ST TERTER & ¢ PReitTee 3R]
IR R el 4

3. (a) How will you distinguish between the
following pair of molecules with the help of
- spectroscopy: ? (any three) - 2x3=6

NI @I Rl 2 (R i fofB) '
| g o |

i ]
(i) CH,~C-OH; CH,-C-SH

(with the help of IR spectroscopy)

IR %GR QTS
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(ii) CH,~C-CH, ; CH,~CH,~C—CH,

(with the help.of NMR spectroscopy)
'NMR coigE'se sme
0]

B, I
(iii) HO ()~ 0 -{Q)- OH ; {O)- C —(O)
(with the help of IR spectroscopy)
IR ~igG®-M TS

CH,
. I

(iv) CH,- CH,~ CH, -CH, ; CH,~ C - CH,
‘ I

CH

3

| (with the help of NMR spectroscopy) "
NMR =589 5Te

™ CH,- cg,

Br Br

CH, -CHBr,

.
2

(with the help of NMR spectroscopy)
NMR = @&Te 7yT©
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(b) (i) Discuss the basic principles of mass

spectroscopy- 2
C| m@’xﬁ? Teq el [T [Pt 34 |

(ii) Writc a notc on «“McLafferty’s rearrange-

ment.” .2
“ RGP0 SR @oRS <51 (Brt
et

4. (a) Describe how H-bonding changes the position
of absorption in the IR spectroscopy. 2

IR coigEsNe T2 o IERE (I
W«wmmmwl

(b) Fill up the blanks (any eight) : 1x8=8
4 5ig o7 =« (@ e =o5t) ¢
(i) ——— is the usual source of radiation
of UV-spectroscopy. |

UV-coRRE % I T RiFTR oMo
B T - — |
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(ii) Energy of photons depends on —.

Toa W —— I 8oige ASe @)

(iii) The finger-print region in IR-spectrum is
cm™.

IR—C‘”@’Q;% fraNe-36 SIwemest =

cm™ |

(iv) The range of IR radiation is

to ,
IR-Cooiq§ & T SI%eeTlol (e ——— 1
M — T

(V) Metals form basic oxide and
oxide.

YR HRIJT TARSG =%
AT Beoiy FE|

(vi) Generally, the binding energy is
eXpressed as the energy released per

AldRIre, I <& oafs —— B

A 2|
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(vii) Complete the reaction :

2

35,1 141 92 |

U+ n —— Ba+_ Kr +
%2 0" s6 2 T3 Y
RfEest s <1 ¢

235 1 141 92
‘ U+ n ——> Ba+_ Kr+
92" 0 ~ 756 36

+Y

(viii) Paper chromatography can also be called

‘chrqmatography.
e A AGOCBIT AGS

e @R =

(ix) On heating, the electrlc current produced

by some polar crystals is called

Tod R, BN &Nm “Foes AN
ﬁﬁﬁ«ﬁm@eﬂamm#———{%
@RI = :
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(a)

(x) Aqua regia is a mixture of ——— and

et |

g

What do you mean by interfering radical ?
Name the interfering radicals. How do they
interfere in group analysis ? 1+2+2=5

ISP G e B et o SIS
cﬁ’lﬁ@ﬁamﬁwlrﬁmmfﬁmq—ﬁﬁ
MR (IS Sy 2

Or/WQI?IT

Explam the followmg 2V5x2=5
I G 1S S I

() Direct titrations are not always possible.

AT BIRCGOEA T EIoT N |

(ii) Lead is placed in the first as we(lli as in
the second group in group analysis.

Ax GErhe 1w ot @2 S
RSk st wefte 331 =1
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(b) Describe the method for the determination of

Ca in water (H,0) by complexometric
method. | 5

gt dfFmE o (H,008 ¥ Ca
AT ROB R W

What are the differences between ? (any two)
2x2=4

Wﬁ‘ﬂmﬂmmaﬁq%?(ﬁm@)g

’ (i) Paper chfomatography and column chro-

* matography.
A7 I T T acfcm_rﬁ AGS |
(ii) Descending and ascending paper chro-

matography.
ST SN BEER kg 3T 9@%'

(iii) Equivalence point and -end point.

- Ay Ry s ot R’
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(b) The molecular mass of a compound is 120.

It shows the following bands : 6
120 i SR cne 9oz [few

NS ©oe Al qxom  BoerT
4919 8

@@ In ’UV-sp;zctmm, a band appears at 254
my (e, 203). '

UV-0>RE'%MS, 254 my (e 203) @ |

(i) In IR-Spectrum, it shows bands at 3020
(W), 2740 (w), 1742(s) and 1602 (m) cm™".

IR-C>ipg 5T, 3020 (w), 2740 (w),
1742(s) <= 1602 (m) cm™ w9

(iif) In NMR-spectrum, it gives three signals
0.55 (triplet, 5.3 squares) ; 2.75 (singlet,
27.0 squares) and 2.7 (doublet, 11.0

- _squares) 1. -

NMR coigggsstis, RRo! Byt ficy —
0.55 (fGeels, 5.3 (FIER) ; 2.75 (fog
270 FIRR) A 2.7 (©rgs, 11.0
CFIER) 1. 4
Find out the structure of the compound.

A1 AR RS Sl |
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Write short notes on (any two) : 3x2=6

5y (Ot il (R GRIE 7o) 8

(i) Retention factor

RoHn T

(ii) Partition co-efficient

(iii) Chromophore and auxochrome

m’wwm’m.

7-4 (a) How would you account for the following ?

(any four) : 2Y:x4=10
faRRerERe T @@ sRa ¢ (7 @
5if<6Y) ¢

(i) Ce?®* is more basic than Ce.

Ce* o Ce** wRmets @R RIS |
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(ii) La* is colourless, but Lu* is orange-rcd
in colour.

- La* 9imw 3R, /5w Lu™ SEH 3e)-
e I

(i’ii) Actinides form oxocations, but lan-
thanides do not.

GFARE GIARNE S (PO 515 I,
e Emenzs charir @R

(iv) Uranjum is naturally radioactive, but iron

is not. .
o B En

(V) Ni (CO.)4 possesses tetrahedral geometry,
while [pt (NH,),CL,] is squarc plancr.

Ni (CO), 7 sififes =R seeaim, e
[pt (NH,),CL,] R FMfS FFrwen | ',

(V) La (OH), is more basic, but Lu(OH), is
least basic. N |
La (OH); @& ==&, e Lu(OH), wfe
N HRPT |
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(b) How many proton signals. will be noticed in

(©

the NMR spectrum in each of the following
compounds ? ‘ 1/4%x2=3

Toe fral oSt sk NMR  CHIGEIN®
Mt A% Boma @ cotr IT 2

() CH,CH,COCH,

(i) CH,= CH-CH,0H

How will you differentiate benzene from

_acetone by NMR spectroscopy ? . 2

NMR CoFE SN 72TS a6t o (fem
Nors ANy @EWE SRt 2
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