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| - CHEMISTRY
(Honours Generic/ Regﬁlar 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

TS 0l QR Rt e Ses o 2

(@ What is meant by orthogonal wave
function ?

TP S0t T A R @t 2
(b) Express 1D in coulomb meter,

1D ¥ 3= bR s aapt |
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(c) Using VSEPR rule predict the shape _ (g) Why is AICI; covalent, while AlF; is

f SF,- -
38;?1; W m qsﬁ ‘ ‘ ionic ? :
/ N A9t SF OC] : , T
C Rfmen s T R AlCl, CTWG! s, &8 AlF; (Tl
(@) Arrange” the following compounds in | - SRR | G '
Increasin ity - ‘ '
_ Wﬁm. mg polarity : ‘ (h) Out of NH; and NF3 which molecule
- ‘ o W@N‘%’m@ ACEIA— has higher dipole moment.?
()  1,2-dichlorobenzene ' ‘ e — S
1,2-OR3F T Re - , . ; _ 3 3 Wﬁ.‘isﬁ oot (DI
() 13-dichlorobs | - Tpm e R e |
, ,3-dichlorobe ‘
Ls-w,qﬁﬂfgzene (i) Define Madelung constant.
(i) 1,4-dichlorobengene o | (TCTHR &339 ke) el | |
1,4-SRFTEAR™N ‘ () Write down the tautomeric form of the
(o) .H ‘ : . B following compound:
OW many spectral lines will be @ > .
‘pti’cl)duced in the spectrum of H-aton, o o fum SR 55 mRT weltht o ¢
. When an electron jumps fro; '
energy level ? JHmps 4rom Sth ﬂ ﬁ '
' ' ' C C
R A S v oo | e e e,
IO ST MRS 207 Rt 7 el | | "

(A Coliat Ty 9
(k) Write down the energy expression of

() Out of the follow: .
more stable (;Illczim;fyimon& which is an electron in the 3rd shell of an

TS gl o ’ H-atom ? .
HC=C® and (cp,) co xR eromt R Bt |
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() Draw the chair and boat conformations

of cyclohexane.

DR TR 5 e TG gl it 31 |

TS TR Rz o ver < 3

(@) Write down the major product of the

H .
HB,C—C—C’—cH,
a
(b) Calculate de Bro

(c)

Q :

‘ Identify the follo
. @romatic, gnt

following reaction :

H

alec. KOH 9

| glie wavelength of an
electron accelerateq through a potential

;Joazrﬁﬁvﬁ%;""@@ IS SR 2t Jrerd GO
SR R 27 syl e

. wing Compounds as

aromatic, l-aromatic and non-

oS i ¢y

T R e s
H ;

20 oo
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(d)

(e)

()

(9)

)
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A particle having a wavelength

4x10~% cm is moving with a velocity of
100cm/sec. Calculate the.mass of the
particle. o

Bt AR SRRIAWH 4x104 cm A

~ affew@el 100em/ sec ‘Q’Cﬁ,@?@ﬁ‘fﬂﬂll

Write the enolic forms of the following :

weTe Al NIRRT 3R s TR
GRS -

Q=0

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

s g e & ot 2 fRs gl [ v
A sifafss @t fri

Write two differences between atomic
orbitals and molecular. orbitals.

ARIIRT SRRE S SR SRRGAR e
7oy sty o '

Though B-F bond is polar, BF; is non
polar. Explain. '
3fMe B-F A% &1 =, BF; 9T S |
g I '

O N
.o T 2
%  wy,c—C—C —CH,
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3. Answer any three of the'foll'owing:
_ 5x3=15
TS TRIRINS Rz fofre ew <o ¢
(@) Find the | |
) frequency, and
(i) wavenumber of the 2nd line in the

. Balmer séries in CGS unit.

12.5+2.5=5
~ Balmer (*%ix %7 am
| ) TR, .
H C () SRR CGS 7S el

' (b) Distinguish’ between bond moments

| | .and dipple moment of a molecule. The
v ~ dipole moment of Hf mol;ecule is 1.91D
and the bong distance is 0.92A.

Calculate the Percentage ionic character

: . of HF. . 1+4=5
¥ ’ + -

ﬂﬁwﬁmm‘mm-wm
WWM'HF“H‘BWWLMDW

A% e -
iy a:?? 0.924 HF @98 srew s el
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(c) Draw the Born-Haber cycle for NaCl
using the following data and calculate

.8H$ (NaCl) : o 3+2=5
Uo_ = -75kJmol ",
AH,, (Nat) = 496Mmof1,

AHS,(Cl) = 349 kJmol ™

 AHS(Cl) = 2a2kJmol™,

A HZ ( Na) =108 l\-,J.mol—1

NaCl 993 AR T SEH! T T

et fil ARt ot AHS (NaCl) Rt s
Uy = 75 kJmol™, |

AH,;(Na) = 496 kJmol!,

AHgA(Cl) = -349kJmol !

AHS(Cl) = 242wmofl ,

 AHS(Na) =108 kJmol ™
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| (e) -

@ 6) How many radial nodes are |
' - Present in the following wave .

function ? 1+1=2
G 2R 2
@ n=q, =9
(b) n=3, lv=1

) Sketch the orbitals for n=3, l"'zé

"3, 1=2 2 wrRicser s i

Dl‘aw NeWma_n
in. mcreasm

Projection formul2 of
butane. Arrange the™
g€ order of energy. 4+1=

%Wﬁm«mﬁmﬂ@ﬁﬁm

wwmﬁm*ﬂﬁaﬁwm |

What 1S oxyme
reaCtlo

“Xample,

W%ﬁm

I'Curation-demercur aupﬂ
, e
faw the mechanism of

Considering a suitabl®
1+4’5

quwﬁ%@ﬁwmﬁ@
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(g) Write notes on: 2.5+2.5=5

COrel foralt 8
(i) . Saytzeff’s rule
GHrET Mo
| (ii) Huékel rule Qf aromaticity
YR TR T

(h) 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 I W’ﬁ’ﬂﬁﬁfi‘iﬁfﬂ?ﬂm
ffeaiers i il T Risade
fermiRfa w1

4. Answer the following : (any three)

10x3=30

(@) Give the detailed account of Fajan’s

: theory to explaun the partiat covalent
character in ionic compounds. Usmg
‘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 Agl (281pm)
5+2.5+2.5=10
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T TR R TS

TG O AN, B 341 | FISR
I3 | oeTS el feeTeln (iR Renes A
o g '

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

(b) Using LCAO show how two 1s atomic
orbitals may be combined Ato obtain
different molecu]ar 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

AR SRRER R fem S =it
IR R B Ls sl omfs w9 02
it e SR ot 2, etz e | 7
% AT Wi SRR TR T
- RN T i effemm o SRR
MR vt
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(c (i) -Assign R/S designation of the
following compounds : 4

woTs il TSI RS B freivtel 1 |

Toou
Cou, ci CHs
(a) H;,c/ ‘ OH (b) ‘
: . H ' H
. ' | H
. _ OH
(e H>\0/\/\ @ o .{““’“0

CH,CH,

(i) Assign D, L designation for the
~ following compounds t -2

wete fral (ARSI D, L B Rewsiet 1

NP | : CH,OH
- HoN——H
—1—OH .
@ M . (b) H—{—NH,
- H—+—OH , ¢
N
CH,OH 0~ "H
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(iii) Assign cis-trans and E/Z notation

.for the following :
T WMAIRRR cis-trans E/Z Bz Rt
3 '

HsC
s HsC H

H. .‘QHS"_ ) | >::<

(iv) Draw the strﬁctureé of the
fOllOWing'; ’

T R 8 351 o e e B
(@ (2R,38) - tartaric acid
(b) (Z)-Pent-2-ene

d . 5 . .
(') () Using the idea of hybridizatio”
draw the shapes of BeF;, and B Clsé
T A et TR Ber, I BB
@ S I e |
i

Hlagram, explain the following :

5
TN o srayrs 7ot <o ¢

(a-) Positive overlap

Sem-1/CBCs) oy HG/RC/G 12

C,Hs CH; .

(b) Negative overlap
YelieRE SIS

(c) Zero overlap

) SR

Explain Kolbe and Wurtz reaction
for the synthesis of alkanes taking
suitable example. 2.5+2.5=5
TuiRePTE Y Rge-Russd sl =i
oz s o[l (TS o 4ge
74 =, I3 ol

" (i) Discuss the Markownikoff's and
| anti-Markownikoff’s addition of.
HBr to propene. Justify the
observed behaviour. 5

PR TS HBr 993 e RRFI!
Rfrme e g o)

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

53 (BRel 7t 8 (Rizereatt 7o)
(a) Mesomeric effect

c?rfi’tsrﬁzﬁsz

(e @)
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) Inductive effect

(ti).

I 2R

() Hyperéonjugative effect

Syt der

Write the limitation of Bohr’s

.atomic theory. What is the

difference between radial wave
function and ‘angular wave
function ? 3+2=5

T oA Wiy TR FH

- IPIES S0t e e (e ol

@ ()

TR M Sy Bra |

The ionization energy of rubidium

. and silver are respectively 4.18 eV

and 7.57eV. Calculate the
lonisation energies of an H-atom
With its electron in the same

. orbitals as in these two atoms and
- account for the difference in

values, 5

VR w19, fetorm cner o ST

- QTS @y
N 4.18eV Wi 7.57eV|

Ot Yo Wia (s SRRCBETS

W R e ot B A

CoO R Yt TehR

%;W Tftedl e s wol AL

29 90|

3 (sen-VOBSI G HoRe /6 14

@)

State and explain Hund’s _rule of
maximum multiplicity. 3
209 AR e NG Trae 1 =%
g =W :

Calculate the velocity of a moving

(iii) v
- electron in the 2nd orbit of He*
don. o -2
He* Siq Bol swRoe 4 3egs
B St e 3= '
(h) (i) Write thé differences between
diastereomers and enantiomers.
. . | 4
TSR W SRS NI A1y
ferat | , _ '
(ii) Write short notes on : 313=6
53 (Ot ol ¢
(@) Meso compound
e e
(b) Chirality in. alkenes
G Ry &5} .
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