3 (Sem-5) CHM

2019

CHEMISTRY
( General )

Full Marks : 80
Time : 3 hours

The figures in the margin indicate full marks
Jfor the questions

Answer either in English or in Assamese

1. (a) Answer the following : 1x5=5
T AT e ford
() Name two allotropes of carbon.

PR GO TSR AW Forat |

(il In IR spectroscopy, which region is
called the fingerprint region?

IR A @@= e

RIS’ W @ 2
(i) Give the expression of K, for
Al5(804)3-
Alz(SO4)3? A K 1 W«Tﬁm ferm
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(b)
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()

v

(2)

What is the role of HCl in the
analysis of Gp II basic radicals?

%9 39f3 =y M= I Reggas HCI
o 2

Name two acids used to prepare
aqua regia.
@91 @ Ee IR IR F
7o A fers |

Fill in the blanks : = ' 1x5=5

N SR {0

(i The unit of molar extinction
-coefficient is _ :
VAR B0 FFT GFE A |

il 235U+1n—>1418a+

@ 93 " 0" 56

(i) 1 fermi = m.

(iv) H,O molecule has number of
normal modes of vibration.
H,O ©T® MIAE FOIRE =94
ACF |

(v) Agl shows defect.

Agl 9 forafs iR |
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(3)

2. Answer the following : . 2x5=10
Tore e T for ‘

(a) Give differences between paper chroma-
tography and column chromatography.

q 3T SF TS I NIRRT |

(b) Define normal modes of vibration. Give
the number of normal modes of
vibrations for CO, molecule.

FISIEP =) A | Co, R Foife
o[ R e |

¢) Give the name and chemical formula of
the brown coloured ring formed during
the ring test for nitrate.

GG wed e Beom @1 YU W
-SSR A S IS ST o |

(d) Balance the following nuclear reaction :

o] ORI SRFICH! TP 1

l4N+ +Q—>17O+
7 8

(e} Write shortly on nuclear fission.

ATH SRR 6o TLe i |
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(4)

3. What are liquid crystals? Explain the
classification of liquid crystals with
examples. 2+3=5
o HHIER R? TIREPR O3 HiI]
CofSTeE TR 41 |

4. How will you test the following? 2Y2%x2=5
fafRerz «{m @ie 92
fa) Chlorine in presence of bromine
i TefRfos &'
(b} Nitrate in presence of nitrite ion
GRS S SefRfee Fiags
5. (@) Discuss the basic principle of mass
spectroscopy. - 3
= CoofF % A 4 At e 91
() Write a short note on McLafferty’s
rearrangement. 2
R R ev 5y (B o1 |
| Or / 9941
Discuss about the use of solvents in NMR
spectroscopy. 5
NMR C*B'¥AC U ITX Tcd  SCarsa
ESIR
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(5)

.

6. (@) Write shortly on the use of radioisotopes
in medicine. 2

8T (THRF THIF TR TN P
ferm 1

(b) Write brief notes on ‘mass defect’ and
‘packing fraction’. 1¥%.x2=3

o @’ WP AP SATT 8RS 5Y Gl
forar 1

Or / 931

(a) Derive the integrated form of equation
for the decay of radioactive disin-

tegration of element. 3
o coufEy RRAR wwmen SR
Topome 1 |

(b) Define radioactive equiﬁbﬁum. 2
COEfE Srer e fm |

7. {a) Describe the extraction of thorium from
monazite sand. - 5

VARG AR o1 AR AR I T
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(b)

(c)

(@)

(b)

(c)

20A/166

(6)

Give the general electronic configuration
of lanthanides and actinides.

RS SF QfEAReR HART RGN
faereT ot |

Write shortly about the lanthanide
contraction.

(FANAIRS FPH @°[S ST &30 |

Or / 921

Mention the differences between d- and
Jf-block elements. .

' d- % 35 (TEPIR “NIER I 390 |

What are f-block elements? Why are
they so-called?

£ (MeRE 2 Roe 9 f364 (@1 3@
(PRI 24 ? ‘

‘Discuss aboﬁt the position of
‘lanthanides in the periodic table,

e OIS EHANRSTYE T e
W B2l _I
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8. (a)

(b)

(c)

(@)

(@)

20A/166

(7))

Write shortly on Born-Oppenheimer -
approximation. 3

- CMERAR 92 PR 6o e TILE i |
Give the possible electronic transitions

for carbonyl ( >C = 0 ) group. 2
TEEE o (DC = O)) I B TAZE
e i | '

Write shortly on fluorescence and
phosphorescence. 3

F'0ET WF T RO 89 LF et |

Give the mathematical form of
Beer-Lambert law. 2

- R NMEHR 2RI & |
Or / 941

Calculate - A,y for the following
compounds usmg Woodward-Fischer

rules : 2%x2=5
TEr W fred TSR e '«ﬁ ER
CTNCIIBR A gy T 90 : ;

Relertlve;
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(b)

(c)

9. (a)

(b)

20A/166

(8)

How many numbers of proton signals
are possible for the following
compounds?

oy

e (NIRRT IR B 24’5 ALFS [T
3’37

(i) CHLCH,CHO

[ll) @CHZ—CHa

(i) 1,1-dibromoethane

Write shortly on K-band and R-band. 2
K- 9¥ R-I%7 Ry o3z oy o

What are zeolites? Write the process for
the purification of water by the use of

zeolites. 1+4=5
fraRbEm 7 A oRenm  efe
frer’ =125 TraEs sercd fora |

Write short notes on (any two) : 2%4xQ2=5
vy ot ferat (R o ) =

() n-type and p-type semiconductors
n-2FR SF p-2 T GIRAD
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(9]

(i) Ferromagnetism and anti-
ferromagnetism

CNPTTE IF AfSTLTee
(i) Common ion effect

IR goK
Or / 9311

(a) What is the function of NH4Cl in group
III analysis? 2

pomr 354 Resere NH,C13 3w &2

(b) What are interfering radicals? Name two
interfering radicals. 2

IR IR 2 o1 WIS (Nerg T
fs 1

() Name and give the formula of one
important reagent used for the

complexometric titration. 1+1=2
wo7-ThT SEGme WA T e
Riere «Rgq T oF i & |

(d) Give the name and formula of group VI

reagent. 2
W 1 3 R T 9= W Ao
frar
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(10 )

(e) Calculate the amount of oxalic acid
(in gram) required to prepare a 0-1 N
solution in 250 ml. 2
250 ffa® 01 N w3 ¢l FRE 2SaE
Tl «fowy wifame (ame) Sfenea |

10. (a) Define Raman shift. What are Stokes
and anti-Stokes lines in Raman
spectroscopy? . 1+2=3

T Rpfee e fan | @ oo’y A 8y
T GF5-27FR @3 A [ o

(b) Give two differences between Raman
and IR spectroscopy. 2

T IIF IR >3 % AR 91 2fvev fiay |

(0 Discuss the effect of polar solvent in
electronic transitions. 3

A WEITS $IW AR AT 87O
IREALA 91 |

(d} Write shortly on metastable ion. 2

OB SR S*[_S BLF foreq |
Or / 9211

(a) Give the selection rules for electronic
transitions. 3

XA REFR foreres Mocar forap |
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(11 )

(b) Give the basic principle of colorimetry. 3

¥ RAGT T ol ol |

{c/ How would you distinguish the following
pairs of compounds using IR
spectroscopy? . 4

IR #%% w8 ¥R oo@ Qe
AT 33 412

() CHz —CO—CH, and C,Hs —OH

(i) CHz; —COOH and CH; —OH

* k%
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