3 (Sem-5) CHM
2017

CHEMISTRY
( General )

Full Marks : 80
Time : 3 hours

The figures in the margin indicate full marks
Jor the gquestions

Answer either in English or in Assamese

1. (a) Fill in the blanks : . 1x6=6
AN 3R T
(i) Natrolith is an example of
"Iy 9o 3 1 |
(i) Aqua regia is a mixture of _____ and

@ﬁf@mt‘:cs\_vw__a_

fiare

(i) 1mp = meter.
1mp = o=

(iv) The fingerprint region in IR
spectrum is _____ cm 1
IR C“"@W ot weeh ¥
cm™.
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(2)

(v) 1 fermi = _____ meter.
3 7 = o |

(vi)j m/e for neopentane is ____
BrerCICE™ m/e T |

(p) What are semiconductors? Define
extrinsic and intrinsic semiconductors.
What is the effect of temperature on
semiconductors? 1+2+1=4

SiRa® Wa R IR wE wemRs
YRR Sigen T | SERIRT 8*[o TR
AR (YA, & 1

(c) Give the names and chemical structures
of the following coloured complexes

formed during group analysis (any two) :
1¥%2x2=3

vfReEae Seom MaftiRe /W &b @

PmERT e S T B (R e ) -

(i) Scarlet red-coloured precipitate
formed in the determination of Nj2+
jon with dimethylglyoxime solution.

Ni2* e SRRAREARSHRN =1 Ore
ffFm o S (T IRCEAD-3¢ I
SYTH |

(ij) Brown-coloured ring formed during
the ring test for nitrate.

ARG S8l «IRwre 167 21 AfBar-3e
Al
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(d)

2. ()

(b)

8A/157

(3

(iii) The chocolate-brown precipitate
formed by Cu?* ion on addition of
potassium ferrocyanate solution..

Cu?* wER ~OIfRIN @ISIEd 9]
mﬁ@mﬁm%ﬂﬂmmﬁm
TR FYTHA |

Name and give the formula of one
important reagent used for complexo-
metric titrations. 1+1=2

wfte Qe BiRdGeTe IR I Beed Riews
AR TN w1 FEF© o |

Explain briefly : 2x2=4
S 1 790
(i) Nernst distribution law
i+ R R
(i) Applications of TLC
TLCI gCIFTR

Write short notes on (any two) : 3x2=6

(i) Nuclear fission / REHT e

(i) Liquid crystal / o “H{oF

(i) Zeolites / =G

{ Turn Over )




(4)

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

FrEreFEl (A I ogwmr TRl
ea™d N o1 (e R 32
(FCC TS SR ?

(b) Explain how magnesium can be
quantitatively estimated using EDTA in
volumetric titrations. 4

WReAl We® EDTA 992€ IR (FEME
RSN st 41 28, [ A= |

Or / 91

Define ferro- and antiferro-magnetism.
Give examples. How are ferrimagnetic
and ferromagnetic substances changed
to paramagnetic substance? L2+1%+1=4

T2 w1 AfSCeRpeed sice fordt | Tarae fieay |
fe& chepes o facn@l-Cyaan s

(T “RIpFFS Taore “fafée 27 ?
(¢) Define R;. 1
R¢3 izt fumn
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(5)

4. Answer the following : ‘ 2x5=10
wore framTe beq fau

(a) Convert 2-5p into corresponding wave

number in cm™l.

2.5 ¥ % A cm ™IS o ] |

(b) Why is H,S gas passed in acidic medium
to precipitate group-II radicals?
RS I WYCHIR W AR Tgve
H,S (1% 8 S W ?

(c) Calculate the number of vibrational
degrees of freedom of HyO molecule.

H,O SR SIREDCE Fo7 TR T 71 1 |

(d) Calculate the number of proton signals
expected in NMR spectroscopy for each of
the following two compounds :

woTe Rl (9 PR ATTFR A5 TS TRl

NMR 3291 TS 91 T4 ¢
CH
. A .
(i) /c=c\ (i) C':H2—-(|:H2
cl H Br Br

(e) Find the frequency of radiation of visible
light having wavelength 6000 A.

6000 A SIREA PHH MWE FFRT S
el
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- 8. ()

(b)-

6. (a)

(b)
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(6)

Calculate A, for the following :
T (QIROR AR Ay T T4

O waem O

Describe the effect of H-bonding in IR
spectroscopy.

IR (>33 MS H-ImAIR o) S7oicd forr |

How will you differentiate between the
following pairs of compounds using NMR

spectroscopy? 2Yax2=5

NMR @39 e oo il Qomyzs
CFACT N R
(i) CH3;—CH,—CH,—OH and ( ¥¥)
CH3—CH—CH
R
(i) CHz—CHy;—CH,—Cl and (%)
CH3—CH—CH,

l
Cl

A compound with molecular formula

CgHgO gives the following NMR

spectrum :
CgHgO Wi e tod @9 b3 wors

a1 = NMR S9pmz (@ :
() -Multiplet T 2-72 (§, 7-28) 5H
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7. (a)

(b)

8A/157

(7)

(i) Doublet T 72 (3, 2-8) 2H

(iti) Triplet T 022 (5, 9-78) 1H

Give a suitable structure for the
compound.

RO BT Toge ow fran

What is chemical shift? Name the most
convenient reference used for measuring

chemical shift. 2+1=3

rRfe Rpfs R R Rpfe e ST
oo ™ T

2

Complete the following nuclear reactions
(any three) : 1x3=3

wre i e Rizemm ol 7 (R e
o) :

i 2Np — %Py +

(i) IBe+ 3D — + 3T

(ii) 226 Ra ————-)222Rn +

(IU) 6C + IH——) + 8\}

What is the half-life of a radioactive
substance, if 75% of any given amount of
the substance disintegrates in one hour?

M @ GO (TR (e 75% ®Y 9 IO
=, (S (R S-&eae [am 2972

( Tum OQver )

2



(8)

(c) What are ceramics? Write the raw
materials required to produce it. Give a
brief description of the utility of ceramics.

1+2+2=5
FE a1 b [R? TR awe IR
aEEAE (POl TRAIR R wWR gk
OISR oY 3 i |

- 8, (a) Answer the following :
SRR T fayn

() What are f-block elements? 1

F&% Qe R R0

() La(OH); is more basic, but Lu(OH),

is least basic. 2
La(OH); @R =R, ¥ Lu(OH),
3 PRI |

(i) La3* is colourless but La** is
orange-red. ' 2

La3* 339 B Latt Fwa-9e1 1

(b) Describe the extraction of thorium from

monazite sand. 5
RIS AR [ RN S2I9R I F9
Or / 9%
Discuss the consequences of lanthanide
contraction. 5
CETICRAIZS JRCPIOA] ForFOIR SICADA 341 |
#ok K
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