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CHEMISTRY
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(Atomic Structure, Bonding, General Organic
Chemistry and Aliphatic Hydrocarbons)

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 seven from the following
questions : 1x7=7

wete WAl eHE@IRE Rrdar Arene Tes o 2

(a) What is meant by orthogonal wave
function ?

S[alteTe kel T A & g 2

(b) Express 1D in coulomb meter.

1D & Fo19 bR «e o 4 |
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(c)

(@)

(e)

Using VSEPR rule predict the shape
of SF4

VSEPR W€ 2@ SR SF4 (TOMDR WS
fefm =11

Arrange the following compounds in
increasing polarity :

weTe Tl TR 4o SHETS wmm—

(i) 1,2-dichlorobenzene
1,2-Ti2g% < 3w

(ii) 1,3-dichlorobenzene
1,3-Ti%g =G

(i) 1,4-dichlorobenzene
1,4-Ti3g S TG

How many spectral lines will be
produced in the spectrum of H-atom

when an electron jumps from Sth

energy level ?

230G (T ATHIGF 2CEAREACH! ﬂ%ﬂ’ﬁww
S R R e R Ak
@Al (A T 2

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

oS Al SIRFTERE (Al @z % =ik /7 2
HC=C® and (CH,),C°®
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(99 Why is AICl, covalent, while AlF, is

(h)

@

0)

(k)

lonic ?
AICl, CTWITB! FZAIGH, 5% AIF, G
ST | I T4

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

NH, % NF; SUoR [See (@5l S
facw= o @fz 29 2

Define Madelung constant.

(NCTER 439 wge! |

- Write down the tautomeric form of the

following compound :

wore Rl (@R 5 ERE st B e

0 0
I il

C C
e
H;C \g/ TCH,
2

Write down the energy expression of

an electron in the 3rd shell of an
H-atom ?

e e D! e
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2. Answer the following : (any four)

Draw the chair and boat conformations
of cyclohexane.

BI3E (2EE B W% G TSl S 4 |
2x4=8

wEe WIS e BIfS69 Oel &1 2

(a) Write down the major product of the

following reaction :

were Tl fRferaichia 32y Rfsaiere @S
% O WO S 4
H
Hac—gl?l——Cz—CHs alc. KOH 2
Cl

(b) Calculate de Broglie wavelength of an

()

Q

electron accelerated through a potential

difference of 100V,

100V &3 sAidfere oifs SR 4 2etan @o
WA SR I 29 ool 2l |

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

e WAl (REE DS, @f-qaEmhe
it 4997’ @ 21 Tiee 3 ¢

H
g S ee
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(d)

(e)

(9)

(h)
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A particle having a wavelength
4%x10~% cm is moving with a velocity of
100 cm/sec. Calculate the mass of the
particle.

a5t oAviefq SR 4x107* cm
sifer@e 100cm/sec 2@, ©F & FefT 741 |

Write the enolic forms of the following :

e Tl @R WS gon AT REAT
IGEIE

. O HE -
-@aO @  H,c—C—C —CH,

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

e g W & gt 2 [ gofq [ =2
MR siififess Tt |

Write two differences between atomic
orbi‘_cals and molecular orbitals.

AR SRR AR AT SRR e
7o) 2Ny |

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

e B-F A& &IW W, BF; T WL |
T 34 |
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Answer any three of the following :

LN

(@)

(b)

S5x3=15
fracaie R fofaorq Ted 4 ¢
Find the
(i) frequency, and

(ii) wavenumber of the 2nd line in the
Balmer series in CGS unit.
© 2.5+2.5=5

Balmer (¥ @S @<
(i) TEERSF, A
(i) SIIAN CGS GFFS ol 1 |

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. * {4=5

B! T TR TS A o S ToS

i</ 5141 | HF 199 fas a5 1.91D &

AHA O 0.92A. HF 99 *(waa1 Sy @
foief 5 | :
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(c)
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Draw the Born-Haber cyéle for NaCl

using the following data and calculate
3+2=5

AHY$ (NaCl) :

U, =-75kJmol ",
AH,,(Na) = 496kJmol *»
AH®,(Cl) = —349kJmol '
AH (Cl) = 242 kJmol '

AHS,(Na) =108 kJmol

NaCl S A 3R B! S 41 o<
T fra SRR o9l AH S (NaCl) W <1 3

U, = —75kJmol ",
AH,;(Na) = 496kJmoF1 ,
AH2,(Cl)=-349 efmiol":
AHS,(CI) = 242kJmol

AHS(Na) = 108 kJmol
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(d)

(e)

(i) How many radial nodes are
present in the following waye

function ? , 1+1=2
et 2 2
(a) n=4, =2
(b)) n=3, [=1

() Sketch the orbitals for n=3, [=2.
: S
n=3, =2 (= SRRoa i ez a1 |

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

RO s me e Sone LiSie
ST = IR Prees *few SFwe At |

What is OXymercuration-demercuration
reaction ? Draw the mechanism of the

reaction by considering a suitable

example. H4=5

W@Wﬁﬁaﬁ—ﬁsﬂmﬁmﬁﬁﬁm%@?

<01 T STed S T RiFHisR iR
e 5 | '

3 (Sem-1/CBCS) CHE HG/RC/G 8

4.
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(9)

(h)

Write notes on -

2.5+2.5=5
CBTRt far2lt ¢
(i) Saytzeff’s rule
BT Tife
(i) Huckel rule of aromaticity
GG e Tife

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 ¥ WG vais2s [iEainE
fRfearers @t e | T RiEise
T‘C@Tﬁﬁ L 4 |

Answer the following: (any three)

(@)

10x3=30
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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P —— U L e o
ST SR Y TR, SO | WY
S v R fETeR @RS WA

o | S o e (RS R i
e e =

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

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

RGeS (A few Tfe e
=2 @TFE W 1s ARAE S1fRkne @6 2

Tfen e wGE 90 70, 7O B | e

% zfeags Tefes wafabae AEEa oW
T A | T T% dfeame i safdtee
e &
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() (1) Assign R/S designation of the

following compounds : 4
ware fim cheiams R/ S 5% Goeme 21

I e

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

were vl (AsEea D, L S Seem w2

(a) )
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(d)

Assign cis-trans and E/Z notation

for the following : 2
w76 R cis-trans E/Z % e
2
H H3C H
CHy C,Hs CH,
fiv)y Draw the structures of the
following : 2
TeTe Rl AN WBI ~Hd ST AT ol |

fa) (2R,3S) - tartaric acid
(b) (Z)-Pent-2-ene

Using the idea of hybridization
draw the shapes of BeF, and BCl3.
5

#@=e Aife oA F9 BeF, W% BCl3
TE R G ¥

Giving suitable orbital overlap
diagram, explain the following :

5
wferzsm Haa 7yTe I 741 2

(a) Positive overlap
4gE ST
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(e) (i)

(i)

0 @
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(b) Negative overlap
w5 wferm

(c] Zero overlap
W aer

Explain Kolbe and Wurtz reaction
for the synthesis of alkanes taking
suitable example. 2.5#2.5=5
TRz a7 - AE e 9%
Thx RfFaR 771 (e <em 2%
=1 =, 3T =

Discuss the Markownikoff's and
anti-Markownikoff’s addition of
HBr to propene. Justify the
observed behaviour. S

oo =e HBr SR ==
T s o oI e @@=
TR TR =41

Write short notes on : {any two)
2.5x2=3

53 Gor v 3 (e B80)
(a) Mesomeric effect
RS USSR




(g)

(@)

()

(b) Inductive effect
WA FSR

(c) Hyperconjugative effect
RISERIRIO RS

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

9T ofANq wifE IR @
IPTIfET Oka T Wi (Fds w9gs
Toee o9 ALy 52|

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. S

TR w1 oo Gat foR S
AT FH 4.18eV |F 7.57 eV
TAEIE (Tei WO WA A SRECGeS
W 2B E (e @Bl 2ERE A,
(ST T 2R 0o GBI STt
@ Tlerear R AW YR sfrefy
=t st |

()

(iii)

(R @

7}

State and explain Hund’s rule of
maximum multiplicity. 3
289 A wfees Aot S 71 T
T <4

Calculate the velocity of a moving
electron in the 2nd orbit of He*

0n. 2
He* Sil4ivg faoin sfibe o Zes
«BR aiforael e =i |

Write the differences between
diastereomers and enantiomers.

4
TS (BRI R AR AR AL
BRI
Write short notes on:
b (B fore &
(a) Meso éompound'
G

(b) Chiraiity in alkenes
i s feafeiot

3+3=6

Y ———

5000
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