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Full Marks : 60
Time : Three hours

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

Answer either in English or in Assamese.

1. Answer any sever_l-' from the follbwing
questions : ' 1x7=7

weTe A SRR fRgdeal Feeibiq el I 8

(a) - What 1s meant 'by orthogonal wave
function ?

GLoIe] ©2l Te WA & 3= 2

(b) Express 1D in coulomb meter.
1D 3 Io19 [0 qPo DN 9|
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(c)

(d)

(e)

Using VSEPR rule predict the shape
of SF4

. VSEPR ©¢ &A% IR SF, @GR WiFte

Refm =)

Arrange the following compounds. m
increasing polarity :

SeTS fral CPTe g TOR SHEFIO FHA—

1y 1,2- dichlorobenzene -
1,2-Bi3 T I

(i) 1,3-dichlorobenzene

C 13- AR

~(iii)) 1,4-dichlorobenzene

1,4-Ti35 @AW

How many spectral lines will be

- produced in the spectrum of H-atom

when an electron jumps from 5th
energy level ?

T2G (S AT FEAFHACO! AN =S #i11
ST SRZIA FREFA® T I AT If&1
Al oAl TE 2 .

Out of the following anions, which is
more stable and why?

ool SRR (@IN0e! @R 7971 o= 57 2
HC=C® and (CH,;),C®

3 (Sem-1/CBCS) CHE HG/RC/G 2



BIKALI COLLEGE LIBRARY

(9) Why is AICl, covalent, while AlF; is

| ionic ? |
AlCl, CTIo! TS, % AlF; CQEI!
SN | GG

(h) Out of NH; and NF3 which molecule’
"~ has higher dipole moment?

NH, O% NF; Soid [So8 (D! ore.
e @ @R 79 2
(i) Define Madelung constant.
(AR 49 @l |

() Write dowri the tautomeric form of the
following compound :

ore fial AR B R T e 3

@) O
b _d
H,C™ \g/ ~cH,
2

(k) Write down the energy expression of
an electron in the 3rd shell of an
H-atom ?

mmm—mﬁwwwm
%Waﬁmﬁw
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U

Draw the chair and boat conformatlons
of cyclohexane. .

E@mﬁawﬁmméwﬂ@m@wl

2. Answer the following: (any four). 2x4=38
wote AR Rigpict 51969 Tl 41 3

(@)

Write down the major product of the
following reaction :

@a—ﬁmﬁﬁmﬁmwﬁ%ﬂwcﬁm%m

IS O WG SrEY 14|
H H, achOH

H;C (|: C —CH, — ?
Cl

(b)

Calculate de Broglié wavelength of an
electron accelerated through a potential
difference of 100 V.

106V =R ~iidars +ifs TR 4 3=e 9o
W-afe SRS AN 29 ot 4|

Identify the following compounds as
aromatic, anti-aromatic and non-
aromatlc

e Al IS aa’mﬁas Q-9’0
¥ A9’ @oF Zoist Hizs =18
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(d) A particle having a wavelength
4x10~% cm is moving with a velocity of
100cm/sec. Calculate the mass of the
particle. -

9B oML TR 4x104 cm =
SifSR9 100cm/sec T, ©F ©F Fefm 71|

(e) ~ Write the enolic forms of the following :

wote WA (TSRS 2 EF 9o AT ORAD
IGEIR:

o ¥ - O H, :
(i) ©=0 ()  H,c—C—C —CH,

() What is specific rotation? Give the
mathematical equation for calculating
specific rotation.

ﬁfﬁ%qefwmﬁsqwﬁﬁ@wﬁcﬁm'
AR aNfdfss Aot 3|

(g) Write two differences between _atomic
'~ orbitals and molecular orbitals.

SRS SR W SR SRRGe Moo
75y #NefE feral |

(h) Though B-F bond is polar, BF3 is non
© polar. Explain.

T8 B-F IFH &I W, BF; T &I |
(R =9 |
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3. Answer any three of the following:

5x3=15

(@)

(b

Find the
(i) frequency, and
(i) wavenumber of the 2nd line in the

. Balmer series in CGS unit.
2.5+2.5=5

Balmer (7Y Tl (R
(i) TR, S
(i) TRPRAN CGS @IF0 [Wiold T |

Distinguish between bond moments
and dipole moment of a molecule. The
dipole moment of HF molecule is 1.91D
and the bond distance is 0.92A.
‘Calculate the percentage ionic character
of HF. , 1+4=5

4B ST AFA TN e B TN AETS
el &l | HEF 9197 fas® @iss 1.91D 9%
IER W 0.92A. HF W9 <o SN @

fRefm =1 -
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(c) Draw the Born-Haber cycle for NaCl
using the following data and calculate

AHj (NaCl) = - 3+2=5
Ud =-75kJmol ™,

AH,z(Na) = 496kJmol *,

AHZS,(Cl) = -349 kJmol ™!

AHY (CI) = 242kJmol ',

AHS(Na) =108 kJmol_l‘

NaCl 993 @ TR 500! T T4 S
oo Tl SRR #/l AHS (NaCl) Refa 31 3

U, = -75kJmol ™",
| AHIE(Na) _ 496kJmol",
" AH2,(CI) = -349kJmol ™’
AHS(CI) =242 Mrﬁorl, -

AHS(Na) = 108 kJmol ™
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(d) () How many radial nodes are
present in the following wave

function ? - 1+1=2
oot il SRz R QR @Ieg
fFaweot A 2
(a) n=4, [=2
(b) n=3, I=1
(i) Sketch the orbitals for n=3, [=2.
3

n=3, [=2 (= SRRGe [elld S 1 |

() Draw Newman projection formula of
conformers of n-butane. Arrange them
in increasing order of energy. 4+1=5

o SRR AR Foe SfSrwsiH
S 9 R F5es ey TRETS FEH] |

(/ What is oxymercuration-demercuration
reaction ? Draw the mechanism of the
reaction by considering a suitable
example. - 1+44=5

wRNRRSEI-owRfeoea (ki & =3 ¢
aﬁwq%@ﬂa?ﬁﬁmﬁr—ﬂm%ﬂﬁﬁ
I 10|
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(g}' Write notes on: 2.5+2.5=5

Ot fora ¢

(1) -Saytzeff’s rule
fergedniic

(ii) Huckel rule of aromaticity
GRG0 e Jife

(h) Show the product of ozonolysis reaction
by considering pent-2-yne as an
example. Mention the steps involved in
the process. 2+3=9

pent-2-yne ¥ S'G eN2(R [IFAMOE
s csice f%izm%@ﬁﬁmma
i Tme 9|

4. Answer the followmg (any three)
10x3=30

(a) Give the detailed account of Fajan’s

- theory to explain the partial covalent

character in ionic compounds. Using.

Fajan’s rule explains the trend in

solubility of silver halides. Also explain

the trends in bond lengths of the
following silver halides:

AgCl (277pm), AgBr (289pm) and AgI (281 pm).
: 5+2.5+2.5=10
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s AEeR SRS TR & e
FIEE TR A FCE, B T4 | T
ooz ecas IR fETOR (TN THITo
T 34 | wors T TR (REiRe []eti Aihin
[l RSl

AgCl (277pm), AgBr (289pm) and
Agl (281 pm)

(b) Using LCAO show how two ls atomic
orbitals may be combined to obtain
different molecular orbitals. Draw the
probability function for the bonding and
antibonding molecular orbitals. Mention
the differences between bonding
molecular orbitals and antibonding
molecular orbitals. . - 2+3+5=10

s SRRGaR @RT fSom Gifs e
IR T IO 1s AR SRR =191 R
Rifer wafids S={Ga o1 8, IEg o1 | 3%
P AfoqF SafE SRHGeR TSR Tew
@\WW|WWMWWW
ANLFRR 741 |
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(c) (i) Assign R/S designation of the |

following compounds: . 4

ooT® frall (TSRS R/ S B Fistel a1

| TOOH_ | g CHCICH,
Cereany, o] —C,H
e | oM % 2
" H
H
H, OH
M/\ (@) HO+CHO
CH,CH;

(i) Assign D, L designation for the
following compounds : 2

wore fAdl (TeIEIRE D, L oz ol 31 ¢

HyN——H
H——OH
(b) H——NH, -
H——OH
C
CH,OH | 0% H
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(iii) Assign cis-trans and E/Z notation

for the following: 2
woTe AR cis-trans E/Z oz Mastd
) '
Hsc\ H . H3C H
@ )= b) - =
H _ CH, ' C,Hs CHj;

(iv) Draw the structures of the

following : 2
woTe fral AW YBIR 211 Ao FC feil |

(@) (2R,3S) - tartaric acid
(b) (Z2)-Pent-2-ene
(d) (i) Using the idea of hybridization

draw the shapes of BeF, and BCls.
S

9o e Al SR BeF, % BCl;
GOF PR S T4 |

(i) Giving suitable orbital overlap
diagram, explain the following:

S
wfSrEeR He FAES I T4 8
(a) Positive overlap

YT SRS
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(b) Negative overlap
YNGS SISt

(c) Zero overlap

) SIS

(e) (i) Explain Kolbe and Wurtz reaction
for the synthesis of alkanes taking
suitable example. 2.5+2.5=5

TrigeTE, FCE [Rpe-Reead safo o
Thy Rl Qi (S GoT OO
=91 =4, =R for

(i) Discuss the Markownikoff’s and
“anti-Markownikoff’s addition of

HBr to propene. Justify the
observed behaviour. : 3

fomg e HBr 993 (e R
T Fee o dfe-’ s @em
i R IEne

() () Write short notes on: (any two)
2.5%x2=5

55 G &1 8 (et zor)

(a) Mesomeric effect

(REEE do]
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(b) Inductive effect

S 2o
(c) Hyperconjugative effect
SfeYfIrel gor

(i) Write the limitation of Bohr’s
atomic theory. What is the
difference between radial wave
function and angular wave
function? 3+2=5

R AN WS NEIRIETR & |
JrTfdE oS TEd WR (FAT ok
TR WS ey &

(g) (i) The ionization energy of rubidium
and silver are respectively 4.18 eV
and 7.57eV. Calculate the
ionisation energies of an H-atom
with its electron in the same
orbitals as in these two atoms and
account for the difference in
values. S

- RGN W% Ter Gle 1R S 9
QA T 4.18eV Wk 7.57 eV
THARIG el YOI W@ U(F SRS
I 22G0e Gled @bl @R A AT,
cofol T 3G T (AR ST 1<l
GG Ted =k N JHIR AL
Reia =111
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(ii) State and explain Hund’s rule of

maximum multiplicity. 3
| gag WA wites MRSE S T o
G 4 |

(iii) Calculate the velocity of a moving
electron in the 2nd orbit of He"

ion. : 2
He* gt aom skte 4l 3@ig- -
aBIR siferae [y =1

(h) (i) Write the differences between
dlastereomers and enantlomers

SRS EREIR S A vnaﬁs]
fern
(i) Write short notes on: 3+3-='6
b“{{'m IGRIR
(a) Meso compound
TRt

(b) Chirality in alkenes
G R0
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