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CHEMISTRY
(Honours Generic / Regular Elective )
Paper : CHE-HG/RC-1016

{Atomic Structure, Bonding, General Organic
Chemistry and Aliphatic Hydrocarbons)

Full Marks : 60
Time : Three hours.

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

Answer either in ‘English or in Assamese.

1. Answer any seven from the following
questions : ' 1x7=7

WWW&WMWWW°

(a) What is meant by orthogonal wave
function ?

SN S99 Fo e S @t 2

(b)  Express 1D in coulomb meter.
1D ¥ T=17 bR w3 eim o5 |
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(e)

Usmg VSEPR rule predict the shape
" of SF,- 4

VSEPR g #icatt asﬁ SF w@sﬁ
= = + (o

Arrange the following compounds in
increasing polarity :
wore firal CTBPTIES GO BHTTS ATI—
-{i)  1,2-dichlorobenzene
1,2-0i% 3 I
(i) 1,3-dichlorobenzene
1,3-BI3 e
i) 1,4-dichlorobenzene
'1,4-Gi3F T RARH
How many spectral lines will be
produced in the spectrum of H-atom
when an electron jumps from 5th
energy level ? ‘
ﬁ%ﬁ’c@m Wﬁm G 2w ol
Wﬁ?ﬁai B RGERI mlaﬁllﬂﬁ ]
@‘*ﬂ Coli | 2 R
Out of the following anions, which is

more- stable and why ?

©ETS Ml SITARIST RG] @R o Ry o

HC=C® and (CH,),c®
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Why is AICl; covalent, while AlF; is
ionic ?

AICL, CIWIS! F2aIG, g AlF; CToICH!
R |

Out of NH; and NF; which molecule
has higher dipole moment ? ’

NH, % NF; SiOR foote (R Sra
oo oo @R T2

Define Madelung constant.

TR 4379 Hces! |

Write down the tautomeric form of the
following. compound :

oers fral AR BT RE FoiHt Tl 8

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

RGTEH (ToR PO TFe AT 2EAG AW
e o/ MO Tt |
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() Draw the chair and boat conformations
of cyclohexane.

SRS TR 5 w1 N Sl S 1 |
2.  Answer the following: (any four) 2x4=8
oS RN Reeizat o135 T i 8

(a). Write down the major product of the
following reaction :

et fral IR 1 Rirrste cRsiet Bl
% O TN %zagmawn
H, C_g_;g —cn, - alc. KOH . o
Cl

(b) Calculate de Broglie wavelength of an

electron accelerated through a potential
difference of 106V.

106V =1 mmﬁ%ﬁww BT
w31 wRRsitnd Rt 29 st 9 | N

(c) Identify the following compounds as

aromatic, anti- aromatlc and non-
aromatic.

weTe il AR s,
RASRSLE s dald- el

H

o kO
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(e)

(9)

()

A partlcle having a wavelength
4x10-4 cm is moving with a velocity of
100cm/ sec. Calculate the mass of the
particle. :
51 *miefq ORI 4x104 cm W%
SfeE3e 100em/sec T, OF ©F ey 31 |

Write the enolic forms of the following :
wets il (IR TR 967 T leTs
feral ¢ |

. 0O H,
Go )  g,c—C—C —CH,

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

e gl wiw & @ 2 [ 9o Fefa s
AR NI 0ot i |

Write two differences between atomic
orbitals and molecular orbitals.

ARNIRE SRCGe W= ST SRR NSre
751 oMLy vt |

Though B-F bond is polar BF; is non
polar. Explain.

- gfte B-F IwW &7 =, BF3GI‘]§WWI

?UT’JITWI
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3. Answer any three of the following :

5x3=15

weTe WRRR Rzt s Tet a1 ¢

(@)

(b)

Find the

~

{i) frequency, and

(i) wavenumber of the 2nd line in the

Balmer series in CGS unit. -

-Balmer (¥ el garq
(i) TR, O
(@) SIPRYI CGS e it 77 |-

Distinguish between bond moments

and dipole moment of a molecule. The
dipole moment of HF molecule is 1.9 1D
and the bond distance is 0.924.
Calculate the percentage io
of HF. '

nic character
1+4=5

B! SR I = 6 e T T

WWMIHFW‘EWWLQIDW

ARE O 0.924. HF R =T ST el
5da =1 '
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2.5+2.5=5

(¢ Draw the Born-Haber cycle for NaCl
using the following data and calculate

AHO(NaCl): 3+2-5
Uy =-75 kJmol™! , |
~ AHp(Na)= 496k“fmél;l; :
AHS,(CT) = -349 kJmol ™!
AHS, (C1) = 242kJmol ™"
AH’(Na) =108 kJmol™

NaCl W A -1 GB!I T W

oot il SiRETa o AH} (NaCl)'ﬁ‘fﬂw 3 .

Uy = -75kJmol™",
AHlé(Na) = 496kJmol’,
AHS,(Cl) = —349kJmol!

| AHS(Cl) =242kJmol!,

AHS(Na) = 108 kJmol™
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How many radial nodes are
present in the following wave
function ? ' 1+1=2
Wwﬁmwaﬂwﬁam@%cﬁa

& (IOR
Rt arfds o |
(a) n=4, |=2
(b) n=3, =1

(@) Sketch the orbitals for n=3, I=2.
3

=3, 1=2 1 AR Rerrs e 741

Draw Newman projection formula of
f:orTformers of n-butane. Arrange them
In increasing order of energy. 4+1=5

T 4 1 i oo St

W . . .
. .

reaction by consider;
erin :
example, .g a suitable

SIS oot asg
Rz &
<1 BT BT IR T R s
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{(g) Write notes on:

()

2.5+2.5=5

Coret ot 8
i) Saytzeff’s rul¢
| HEHET A
(i) Huckel ‘rule of aromaticity
GECIORHI TR WS

" Show the product of ozonolysis reaction

by considering pent-2-yne as an
example. Mention the steps involved in

the process. 2+3=5

pent-2-yne 3 wreraetafRg RIFaeE
RfFaere At Fral| e Riemme
iy S =

4. Answer the following : (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 (277 pm), AgBr (289pm) and Agl (281 pm)

5+2.5+2.5=10
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IR TR A 01, S 41 | g
?‘ﬂ%ﬁfg ql IR TR (e iRey weie]
T =1 1 oo fom Tt cemiiee Reres it
o At == -

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

(b) Using LCAO show how two 1s atomic
orbitals may be ‘c'ombined to obtain
different molecular orbitals. Draw the
probability function for the bonding ang
antibonding molecular orbitals. Mention

~ the differences between bonding

molecular orbitals and antibondin
molecular orbitals. . 2+3+5—1(§)g

ﬁm@ls%ﬁﬁaﬁﬁa:}x

B A | T e 2o
AR Bt | SRR wrafReera
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| (c) M (d) H0+CHO

(i) Assign R/S designation of the

(c) o1
~ following compounds : 4
wee fiml oA R/ S o vt =11
COOH CHCICH;,
@ o] w CaHe
H H

CH,CH,

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

w7 fml GRARIA D, L B2 et 41 ¢

H 20 | CH,OH.
~ H,;N——H
H——OH |
(@) ' {b) H——NH;
H—1+—OH : &
~
CH,0H 0~ H
1 Contd.
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(ii}) Assign cis-trans and E/Z notation

for the following :

& 2
710 PRIGI cis-trans B/ 5% Rt
A3 |
(a) H'ac>——<H - HsC,
a) = A H
(b) >:<
H CHy - ,
csz CH3
(lv) Draw th .
following:e Structures of the
i) ' 2
wmm@“”"mmﬁm.

@ )

(@)

(@) (2R,38) - tartaric acid

. (b) (Z) -Pent_z_ene

Using the idea

draw the shapes of hybridization

of BeF2 and BCI3
g 5
T M e R Ber,

Giving suitabl i
. € orbital overla
diagram, explain the following : P

Wl\btﬁ’ﬂamméwﬁg 5

(@) Positive overlap
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W% BCl,

(b) Negative overlap

AT S

" (¢} Zero overlap

€ @
| (i)
n 0
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Explain Kolbe and Wurtz reaction

‘for the synthesis of alkanes taking

suitable example. 2.5+2.5=5
S T - R oafS e
ooz R o[l (FEKS G Tge
=41 =8, gEie o -

Discuss the Markownikoff’s and
anti-Markownikoff’s addition of

HBr to propene. Justify -the
observed behaviour. 5

epfoie worS -HBr S (TS ST
Rz A IR

Write short notes on: (any two)
' 2.5%2=5

3 (o Bt & (FRTIE T5)
(a) Mesomeric effect

ERORT 2SR
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@ @

(b) Inductive effect

RN doR

(c) ‘Hyperconjugative effect-
WNW@FW AL

Write the limi
. Imitation of Bokr’
ZFgmlc theory. What isOl:;.S
1llerence between radial wag .
ve

functio
n and a
ngUIar w
ave

“function ?

' 3+2=5
LK NG STE
T et WWW foran

The ionization ehe
and silver are re
and 7.57ev.

10}1isaﬁon energi
with its electr

Speetively 4.18 ey
Calculate tpe
°s ‘(.)f an H-atom
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rgy of rubidium

of

(ii) State and explain Hund’s rule
3

 maximum multiplicity. ‘
. gug T efios ARG T
g

ate the velocity of a moving

(iii) ‘Calcul
ond orbit of He'

electron in the

ion.. 2
He+ wiqa ol swREs & e
o aAfere e =1 :

() () Write the differences between
diastereomers and enantiomers.

RSN Wi SRR T e
Rl |
| (i) Write short notes on:
53 (o forat 8
(a) Meso compound
o® @
(b) Chiralify in alkenes

i R

3+3=6
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