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CHEMISTRY
- (General) S
*“'Full Marks — 80
-« - Time — Three hours

The figures in the margin indicate full marks
| for the questions.

* Answer either in English or in Assamese. -
T TR w1 werrS #Ra |

1." “(a) ‘Define the following terms (any three) :
! v . . - . . . . 2x3=6

v e TR et Bt (R et RFBY) 3
" (i) Extrinsic and ih&iii_sicj,éemiconductors -
AT W SreEie SRR

[Turn over



) Bathochromic *'shift * arid - hypsochromic
- . shift |
- RYSFRE R s e RN

(iii) Ferromagnetism and ferrimagnetism

(iv) Nuclear fission:.and nuclear fusion

(v) Fluorescence and phOSphorescence |
MWWEIGT e gy

(b) Give the chemmal structure of the followmg »
" ¢oloured cbmplexes formed " durmg ‘group
analysis s e o 1Ax4=6

RS BesH 21 ﬁaﬁﬂw AB wlde
;'cﬁmﬁwwﬁﬁﬂhﬂwﬁm

“-(i). Brown coloured precipitate formed in the
determination of NH? ion wath Nessler’s
- solution.

NH{ @R Gt &R oee RRFaR
TS Teolw (R W IR S|
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(ii) Yellow coloured precipitate formed in
the determination of K® ijon with
. Na-Cobaltinitrite’ solution. ~ -~
Rtrm B x‘a‘vm cmn wﬁﬁm w
‘wETEe |l

. (iif)-Scarlet-red coloured precipitate formed
in the determination-.of Ni?* ion with
dlmethyl g]yoxnne solution.

Ni?* iR iR ARG TN
mﬁﬁmﬂfﬂ@mﬂmamm‘l?—w
IR ST |

(iv) Chocolate coloured precipitate formed in
the determination of Cu?" ion with
Potassxum ferrocyamde solutlon

Cu?* Woﬁ?ﬂ%m mmwﬁsa«
' tiee Rigat v Sesin cﬂﬁwm%m
ST |

. r

(c) What do you mean by photochromlc glass ?
Explain. _ ‘ L 3

meﬁsw ??‘fﬂin

3/3 (Sem 5) CHM 3) ' [Turn over



Or/=Jt
' Define semiconductor on the basis of band theory.

1 O eoiRe o R weRaIfer e fm

2. (a) Complete the following nuclear reactions

(any three) : 2x3=6
wﬁmﬁ@@ﬂﬁ%mﬂqucfw(ﬁ
@ ﬁrﬁﬁt)

() 3’Be (cn) —> -

| .y 19 ).

@) oF (P —
16¢

__,(111) O (11, 0‘) —

() Al (06n) —

o 27 , .. _
(V) 13A1 (n’ p) —_—

'3/3(Sem 5) CHM - (g)



Or/ <4t~

Select two pairs each of i 1sotopes isobars and
isotones from : 2x3=6

ANNCGA I, 2ATOPCI FLARC Yo R e ¢
39 40 39 40 40

Ar, Ar, K, - K, _ Ca
187 1877 1977 1977 20

What al:é_ radiois_otope‘;s'? Discuss their appli-
cation in the field of medicine. 1+3=4

(TS TRIRTEE & 2 TRemrra’s By
TR RIe Seesa A1

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

ANLIT @R R 2 (R i ffot) -

S o
I 1]
(i) CH,-C-OH; CH,~C-SH

(with the help of IR spectroscopy)
IR CoPEEAR QTS
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o - 0
o "
(ii) CH,~C-CH, ; CH,~CH,-C—CH,

(with the help of NMR spectroscopy)
NMR >RG$IR sRme -
(o)

: ’ _ 1"
(iii) HO ~(®)- 0 -{Q)- OH ; (¥~ C-{O)

(with the help of IR spectroscopy)
- IR CoRTENE TR -
(:IH3
(iv) CH;- CH,~ CH, —CH, ; CH,- C ~CH,
"CH,
(with the help of NMR spectroscopy)
NMR CoREER same
(v) CH,- CH, ; CH, —CHBr,

| |
Br Br

(with the help of NMR spectroscopy)
NMR 38R sgae
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(b) (i) Discuss the basic principles of mass
Spectroscopy | ‘ 2

mm@ﬁ%ﬁ@ﬁwsﬂWW|

(ii) Write a note on'“McLafferty 'S rearrange-
ment.” | S 2
“ TR AARAPTY 8oiTS 9ol Bl
|

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

IR igFeare JGTEA IARME  PER
SRCNTR I iR @ Y FA|

(b) Fill up the blanks (any eighf) :  1x8=8
AN ST 7 T (R @I I 3

@)

is the usual source of radiation

of UV-spectroscopy.

UV-Coi55 % J721 341 R sisarse
Bt A |
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(ii) ‘Energy of* photons ’de]:;en'ds_ on —.
Foq S

3 ¢soige ST TR
(iii) The ﬁnger-print region in IR-spectrum is

cm™.

IR-CHpE&Me Fresiie-faS Sweest 2o

cm™ |

(iv) The range of IR radiation is

to
3 IR-WIQ‘E‘E:% e T - 3
. w - ' :

(Gl

(v) Metals form basic oxide and
oxide.

THI2C BeoF IR |

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

WWW,W%IEI%——--— PR (K]
AT T T | -
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(vii) Complete ‘the reaction :

235 | 4L %
U+ n—— B +
92- o T TRt K+ ¥

R S5 w1

B U+;n ———)l

+Y

41Ba + 921(} +
92 56 36

(viii) Paper chrométography can also be called

: chromatography.
oA T AT o

e R =)

(ix) On heating, the electric current produced
by some polar crystals is called

Ted IRE, Rgum wfm woe
AR Rge Seotm w03 a6 ——— 3
IR 2F |
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5. (a)

and

(x) Aqua regia is a mixture of —

@1 &
fSieter |

What do you mean by interfering radical ?
Name the interfering radicals. How do they

‘interfere in group analysis ?  1+2+2=5

Mmﬁqﬁmﬁsqm )
mmﬁamﬁmlrﬁmaﬁﬁm%i‘i@
WWW ?

| Or/ Glﬁiﬁ"l
Explain the following :  2Vx2=5
wete: fraica Ut 4 ¢
(i) Direct titrations are not always possible.

ArF BIFOA T HSIANT T2 |

(ii) Lead is placed in the first as well as in
the second group-in group analysis.

AR 0GR 1w ol gds s
RSim bt Isfrs 30 =W
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(b) Describe the method for the determination of

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

ﬂﬂﬁ';ﬁ‘i oiferarE ﬂﬁ (HZO)t-s 9 Ca
R ARSI 3ot Ral

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

-@ﬁéﬁmwﬁwmﬂ%ﬂﬁs?(ﬁm@t)s

"__ @ Pﬁper chromatogfaphy and column chro-

matography
91:4 acfcaalﬂ I TS a‘fﬁ‘ﬂlﬂ /@S |

(ii) Descending and ascending paper chro-
matography. '
L EED B Sole ) by ) ?q'cfcaz]:[ TS |

(iii) Equivalence point and -end point.

AT /g o o R ,
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(b) The molecular mass of a compound is 120.
* It ‘shows the following bands: ‘' - 6

120 = SIRf® it @Bz R[few
CHIREEAS e fial @Iy BoertR
(7RI 2 ' _ .
(i) In UV-spectrum, a band appears at 254
- mp (em;x 203).
UV-Coieg %, 254 mp (€, 203) o |

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

m@“&% 3020 (W), 2740 (w),
1742(s) =% 1602 (m) ‘cm™! T |

(iil) In NMR-spectrum, it gives three s1gnals
- 0.55 (triplet, 5.3 squares) ; 2.75 (singlet,
27.0 squares) and 2.7 (doublet, 11.0
squares) T. |
NMR =G %Te, f6f61 Baieret ficy —
0.55 (fGeels, 5.3 =®wR); 2.75 (Beesis,
270 FIR) W= 2.7 (eiE@s, 11.0
CFICH) . :
Find ‘out the structure of the compound.
IO AFTAS slomistrs Sfet |
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Or/ T3
. Write short notes 6n (any two) : 3x2=6
53 R Bt (R Gt o) &

() ‘Retention factor

(ii) Partition co-efficient

(iii) Chromophore and auxochrome
FITY I W’@a

oo

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

. (any four) . . ' 2Y42x4=10
RrfReEET T @rm“tas sRat 2 (R @G
5if<5t) ¢

(i) Ce* is more basic thah Ce*.

Ce¥ Wi Ce* wmmete @R RET|
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(ii) La* is colourless, but Lu* is orange-red
in colour. ‘

La* S I3, ﬁ?@ -Lu™ S F5ei-
S} aacial

(iii) Actmldes form oxocations, but lan-
. thanides do not.

R Mty GaRIE 4@ |

(iv) Uranium is naturally radloactwe but iron
is not.

ﬁmﬁmmﬁﬁ@%ﬂ@wm%ﬂﬁr@
G SR | - !

-

(v) Ni(CO), p‘OSsesses tetrahedrai 'geometryy
while [pt (NH ),CL] is squarc planer. -

Ni ( (CO), = w3 e oeferdia, g
[Pt (NH,)3(312] !z“ﬁ mﬁ?ff% wﬁ?n

(vi) La (OH)3 is more basic, but Lu(OH)3 is
least basic.

La (OH), @f% ==, R Lu(OH)3 e
I TR
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-(b) How many proton signals will be noticed in
the NMR spectrum in each of the following
compounds ? : 1%2x2=3

wee Al ATl MR NMR  ciggme
et 24’57 B ot coArl IR ¢

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

(¢) How will you differentiate benzene from
_acetone by NMR spectroscopy ? 2

NMR #iGE§AT 7S oo S @iewa
TS ANy @I SRR 2 :
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