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Full Marks : 60
Time : T h;‘ee hours

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

Answer either in English or in Assamese.

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

IO (G ) | S W o o e (AT D e IS

(@) What is meant by orthogonal wave
function ? ,

G wIzel T W 7 @ 2

(b) Express 17D in coulomb meter.
1D T FET% FbR G0 A o |
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(C)

(@)

(e)

Usmg VSEPR 1 ' i .
o Py rule predict the shape
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ﬁcsﬁm;gw A IR SF, TR WEF%

Arrange the following compounds in

- increasing polarity :

©eTS Rl (T &R Batems srear—
(i) - 1,2-dichlorobénzene | \
1,2-ORF IR
(i) 1,3-dichlorobenzene
1,3-CiEF TR
(iij) 1,4-dichlorobenzene
1,4-SE TR

:How many spectral hnes will be

produced in the spectrum of H-atom

when an electron
orgy Tovers jumps from 5th

RGO AT FERGACD wfee s
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ut of the following anions, which is

more stable and why ?
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HC=C® and (cy 3),C®
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(h)

0)

(k)
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Why is- AICl; covalent, while AlFy. is
ionic? |

AICL, c’fmﬁ,‘t TR, ﬁ?@ AlF3 ﬁmﬁ:‘t
ST | | ~
Out of NH; and NF3 which molecule
has higher dlpole moment ?

NH, S% NF3 SO fooqo ! hes)
fare o @R T ?

Define Madelung constant.

el &7 il |

Write down the tautomenc form of the

following compound :

s Tl CTAOR B TR FeAwo! ot e

o)

g

HC \I(-:I/ ~CH,
) 2

0

Wnte down the energy expression of
an electron. in the 3rd shell of an

H-atom ?
Y mﬁﬁmwmm
«ifer e AMCE! T
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) Draw the chair and boat conformations
of cyclohexane.

DRI B W M el e

2. Answer the following : (any fbuf) 2x4=8
wote RIS Rzt 11T Te o 8

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

IR T T e Co
H, | ale. KOH .

. H .
H3C_C_—C _CH3 . ‘) .

Cl

(b)  Calculate de Broglie wavelength of an‘
. electron accelerated through a potential
difference of 106V,

106V ReR iefre oifs TR 2l
waﬂ%wmﬁwmfaﬁwgﬁ%@w

(c) Identify the following compounds as
aromatic, anti- -aromatic. and non-

aromatic.
| - H@ |
s

d A partlcle having a wavelength '

(e)

- 4x10~% cm is moving with a velocity of

100 cm/ sec. Calculate the mass of the -
particle. _

<51 smid] wRoltnd 4x10~% cm S

| ﬂ‘f:‘@‘ft 100cm/sec i’tﬁ"[ WWﬁ‘ﬁWI

.Wnte the ‘enolic forms of the following :

W@W@%mﬂmﬁﬂw

O H,
(l) ©=o (“) H;C—_—C—CZ—CH3

-

(9)

(h)

What is spec1ﬁc rotation ? Give the.
mathematical equation for calculating

spemfic rotation. :
e g e & 33 2 ﬁﬁqﬁﬁcﬁw_ '
I AN e ot ~ '

Write two differences between atomlc

_ orbitals and molecular orbitals.

mﬁmﬁ@ﬁmmmmﬁ@mw
zz‘:‘foﬁ%fw IGRIN

Though B-F bond is polar, BF3 is non
‘polar. Explain.

zfie B-F Zﬂ'ﬂiﬁ @n =, BF3 W‘B u@m

g TN
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Answer any three of the following : : (c)  Draw the Born-Haber cycle for NaCl
| . . . .
| - - 5x3=15 : using the following data and calculat'e
ot fRie Rezar b Teg = ¢ © pH}(NaCl): 3+2=5
| (@) Find the - K U, = _75kJmol~"
E ‘ (i[. frequency, and _ ‘ B .
] T Lee . = 6’Q]m l_ ?
| (@) wavenumber of the 2nd line in the : Afhe (Nq) “ : 0
i3 .Balmer series in CGS unit. | ’ ‘ AH%,(Cl) = -349 kJ.mo'l‘l.
H ' . 25+255 L ."_1
‘( ) Balmer (2T &Sl =g ‘ | | AHS (Cl)=242kJmol— g
A I, m | ' : AHA(Na) 108kJm01 _
N (i) SROPRYL CGS e e ~
L ; T ' : NaClqﬂgmaﬁmmﬂ"WWW
l! @) Distinguish between bond moments - Wﬁmﬂﬁﬁﬂm"ﬁi AH} 17 (NaCl) ﬁ‘ﬁ 39 e
5\ and dipole moment of a molecule The
dipole moment of HF molecule is 1.91D Uy =-T5 kJmol™*,
and the bond distance is 0.924. o o
X Calculate the percentage ionic character 'AHp(Na)= 496kJmol " -
of HF. : : .
! N - 1+4=5 AHS%,(C) = _349kJmol™!
<! TR AFE T i BT IR NS ' .’
AN 21t | HF w93 R @ 1,910 e AHS,(C1) = 242kJmol " »
AR G 0.924. 4 -
F 991 sjo5q SiTag ‘ : -1
e = . = ol : AHY, (Na) = 108FeJmol’
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o . i
d) ) How many. radial nodes are

present in the folIowing wave

function? 1+1=2
wmwawwmm
(@) n=4, =2 "

(b) néS, =1

(ii) S_ketch. the orbitais for n=3, =2
n=3, 1=2 X1 SRbe1 R wreasy 741 |

Dra ' j

w Newman projection formula of
conformiers of n—butane.'Arra.nge the
3 - - : m
In increasing ‘order of energy. 4+1=5

0
W@W@Wﬁ@*ﬁﬁ@«?ﬂ@ﬂ(@;ﬁ

. What i .
_ at 1s Oxymercuration-demercuration

. )
eaction ? Draw the mechanism of the

reaction by consideri i
e .erlng a suitable
1+4=5

P e T 78 T
By R RrRR
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4. Aﬁswer the following: (any three)

(g) Write notes on: 2.5+2..5=5

Gt foris

(i) Saytzeff’s rule

(i) Huckel rule of aromaticity
R TBERT TN e

(h) Show the pfodﬂct of ozonolysis reaction
by considering pent-2-yne as an
example. Mention the steps involved in
the process. . : 2+3=5
pent-2-yne s R RiFme
e (A0 Bt e RiEeE

- fraRiE TE = |

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 Agl (281pm)
' "5+2.5+2.5=10
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wmﬁaswﬁawt\ﬁasm@wm

meme|W
MR et IR TR wizey Tl

A | e i et C@ﬁwﬁsmw.

w4

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

(b) Using LCAO show how two 1s 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

AT SRR WRe e TS e

R REE T 1s stiaRe /R ool o7

ﬁ‘“mwrﬁasmﬁﬁa%ﬂ@,iﬁﬁﬁznlw
% 2AfRE SRS SRR ST e

WWWlwmmw%mﬁW
MR B
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(9 H>\OH/\/\ @ Ho—t—eﬁo |

(c) (i) A531gn R/S designation of the

following compounds : 4
wofe famt CRnGRE R/ S oz Fawd =1
COOH : .. .~ CHCICH;
‘ ' —CH
fa) oy T':"HOH (b) Gl %"
a) e |

CH,CH;.

A551gn D, L deslgnahon for the
following compounds )

WWWD Lﬁ@ﬁﬁﬁctwt"

(@

CH,OH

H_ 20 :
e HN—1—H
() Hf“'_OH \ (b) H—1—NH,
H—{—OH C
N
CH,OH 0~ "H
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@

function?

~account for the

(b) Inductive effect
Clcuifo
(c) Hyperconjugative effect
SRR R

Write -the limitation of Bohr’s
atomic theory. What is ‘the

difference between radial wave °

function and angular wave
[|WL ST wifq Wﬁﬂ?{q3+2=5
1 S
IF ORI TEW WIS —
TR S AL B |

The ionization energy of rubidiu

and silver are respectively 4.18 v
gnc;i ?.57 ev. Callculate. tlelv
1oplsat10n energies of an H-at :
w1t¥1 its electron in the e
orbitals as in these two atom:?nncel
.difference in

, . 5
Zfﬁm:mw T 11 Seset
RG] m'4.18ev % 7.57eV|

values.
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(i)

(ifi) -

) )

(i)

3
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State and explain Hund’s rule of

maximum multiplicity. 3
sug I Sfies MO T TN ==

g 1

.Caleulate the velocity of a moving
electron in the ond orbit of He*
ion.: ' ' 2
He+wmﬁ®ﬂwﬁ5€w3m§“ﬂ 3
<o siferet Fdf = .

Write the differences between
diastereomers and enantiomers.

o 4
SiRe BRI Wi TS A N
et -
Write short notes on: 3+3=6
o Gt fordt e
(a) Meso compound
cegely
@) Chirality in alkenes -
e Rt
5000




