3 (Sem-5) CHM
2018

CHEMISTRY
( General )

Full Marks : 80
. Time : 3 hours |
The figures in the margin indicate full marks
Jor the questions

Answer either in English or in Assamese

" 1. (@) Answer the following : 1x5=5
wore AT Ty o

(i) What is the effect of temperature
on semiconductors? ’

offlqRT eo®e TwOR  geR
(FERN?

(i) Define R¢-value.
R vige s |

(i) Give the mathematical form of
Beer-Lambert law.

e~ RS TR AT Tt o o

(iv) Give the expression of Kg, for:
Fe(OH);. ,
Fe(OH) 3 I K o3 oIS foret |
(v) Give two isotopes of chlorine.
7R T 01 fore
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(2)

(b) Fill in the blanks : 1x5=5
R R [0 :
(i) Hypsochromic shift is also called
as .
“BFRF REGT e @RI = |

(i) The unit of molar extinction
coefficient is . '

TR GHODT FIFT 9FF 3 |

(i) Generally the binding energy is
expressed as the energy released

per .
YRR 379 1% ofS _ Reyest ot
A
(iv) The range of IR radiation is
to .
IR RRAR wwechr oz A

e |

(v) Solids with F-centres are
F-F@ (MRER 25 |

2. Answer the following : ox5=10
wore fAARe Say forsy :

(a) Define ferromagnetism and antiferro- o
magnetism. |

N2 FFFR WF 2fSCN2 pyera Sieey fim |

(b) Name and give the formula of

one important reagent wyused for
complexometric titrations,
o1 T DRGoe e a1 R (e

AN HIF LTS fopgy |
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(3)

(c) Give the number of NMR signals shown
by the following two compounds :

woq (Ri5t Yo RAFBILe NMR e 73 2
CH;—CH,—CH,—Cl and/sI% -
| CH3—CHB,
(d) Define bathochromic} shift with example.
T PR QUERT fRFoe e f

(é) Balance the following nuclear reaction :

T AEHIT FRNFICO! WP 1
2p—— ¥s+ _,e°

Name and give the formula of one' zeolite
which is used for softening water. Give a brief

.description of its action in softening hard

water. . 243=5
NN e IR IR @A Ry FsaiRiy T
W FLFS P11 IR AN (AR IRy

5 3 fam o N
What is chromyl chloride test? Write and
describe the reactions’involved in this test.

2+3=5
@Wawmﬁs?ﬁﬁwwm

e R Bl 3w 31

What is chemical shift? Describe the factors
which influence the chemical shift. 1+4=5

THRE Rpfe R? TR e[S oOR (ORI
FRFTR 3991 30| :
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6. (@) Write shortly on radioactive equilibrium. 2

A9/243

(4)

Or / 991

Calculate the A, for the compound given - -
below : - 5
©oro il (RNBR Apax ST FT :

cowiERy TR REcy stz foran |

(b) Complete the following nuclear
reactions :

o frea S RIEPRR T+
£0(m o)~
1213Na(p,n)—>
Mg (v, p) -

- Or / w%4r

Define half-life period. Half-life period of
a radioactive element is 1-0x10° sec. How
long will it take for 90% disintegration?  1+4=5

m‘@mmv{mfﬁmnm.m&a@aw@aﬂ

wli’?{ 1:0x107® sec. 90% w5y ;W3 R
Y AR 2

7 () What do you mean by lanthanide

contraction? Explain briefly.
CTIAIRS FTR157 W1y R 9 SLLF I 340 |
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(c)

@

(@)

(b)

8. (a)

(b)

' p9/243

(5)

Give the general electronic conﬁgui'ation
of lanthanide and actinide series.

mﬂﬂﬁ@wmmﬁwml

TR Xagam Reuet o o

Write shortly on the magnetic properties
of lanthanides.

AR (PP FIR ¢’ T T
foran 1

Write two uses of lanthanides or their
compounds.

ERARIRS A TR A5 o1 A o
Or/ 91
Discuss about the electronic

configuration and position of
lanthanides in the periodic table.

RIS (NIRRT T RP o *’igs
TS XEST T IS S 1 |
Discuss the use of uranium and
plutonium as nuclear fuels.

e oF b A, fAed T o,
IR I I

Deduce the expression of Beer-Lambert
law.

R~ RIS TS 2RPPRIFICO! SoeH F41 |

Write the selection rules for the
electronic transitions.

I AFAN 6% AT (selection rule)d
R for 1
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(6)

(c) Calculate the number of vibrational

degrees of freedom of linear CO,
molecule. '

FAART CO, UTOR SREE FOFIER
T S A N
Or / 93y

' (@) Following data are given for the
molecular formula C 3HgO. Determine
the structure of the compound :

STS fHal WEPTRA @1 C,HLO0 B oo
Ay : |
() UV : Apex 292 nm; €max 21 nm
(@ IR : 2720 cm™!; 1738 cm-!

(b) A hydrocarbon with molecular formula

CgHig shows the following bands in
the IR spectrum :

CgHyo MR TeFeq tomeior b1 wors
A IR TS a1 :

) 3016 cm™!

(@) 1602 cm™!; 1578 cm-1

(if) 1460 cm™!

(iv) 705 cm™(m); 790 cm™l(m)

Give the structure of the compound. 5
CRORE 157 Ifeqy 397 | '

9. (a) Explain why Ram
called complemen

an spectroscopy is

tary to IR spectroscopy-
R T 2 747 3,7 | :

A9/243
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(b)

(c)

d

(@)

(b)

A9/243

(7)

State the mutual exclusion rule. Apply
this. rule to establish the structure of

N20andCO2
Wﬁtwﬁﬁﬁmﬁmmzowcozam
ofSd SR T e 90|

Write a short note on McLaﬁerty
rearrangement reaction.

CRARFR RGN e/ s ford |
Complete the following reaction :

ot RRATCS! ST 31 :

T
R-Diels-Alder
O 1€e1s cr > A+ B

Or / Ol

Give a brief description of quantitative
estimation by colorimetric method.

. RfEe R ART 1 T AERR oy
qefe i |

In the mass spectrum of toluene,
strong peaks are found at m/e =91 and
m/e = 65. Also a broad peak appears at
m /e = 46-4. Justify the origin of these
signals.

bR ©1 c@igme AR R m/e=91
UF m/e= 659 (A T Ol I| R
m/e= 46:4 (A | R RPYI T
TIH! TRFE <1 |
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10. (@)

(b)

(a)

(b)

A9—10*/243

(8)

Define the terms ¢%valence bang’ and
‘conduction band’. How band gap is
important in explaining the electrical
properties of solid elements? 2+3=5
‘aErel @’ WF CRIY @e’ igw A
@9 AR TS I (o (IPRF I
T [ R = 2 ‘
What do you mean by interfering
radicals? Name the interfering radicals.

How do they interfere in group analysis?
1+2+2=5

IREFR W P RBoqmre e
oI W 11 (fem 3o RemTs 2
AT TS S ?

Or / §<_1

Explain briefly/SR& a1 .~ 2%x275

() Application ‘of TLC in organic
chemistry '

o TS TLC %7 I

(i) Role of solvent in chromatogratphic
technique |

I “rafSs T g
Write short notes on/B{c‘iﬂmm : 2275

() n-type and P-type semiconductors
N-AFTH AF p-24 SRR

(@) Partition coefficient /Rerew o=

L & 4
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