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Sull marks for the questions.

Answer either in English or in Assamese.

1. Answer the following multiple-choice
questions : 1x5=5

oo 3l 2%itaE ©e foale F4i 3

() Which of the following ions have the.
planar geometry ?

G (@01 ST AaeaE Sjifife A 2

() NH,*
(i) Bro,
(iii) SO,
(iv) NOs~
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(b) Primary and second
: arygvalcrice ot (i) Heat Capacity, C

latinum in | Pt(er L .
P in [ (en)g Clz] are RS, C.
[Pt(en),Cl] © cofbarm 397 Wi e | (i) Heat, g
reel e — | S, g
i 4, 4 ' / (iv) Internal energy, U
(i) 4,6 SRS e, U
(@) 6, 4 : (e) Which of the followmg is not a Lewis
{iv) 2 6 ] acid ?
(c) Number of hyperconjugatlve structures O (PIACO! 31:55 Lﬂ]%\g 2y ?
for t-butyl radical Ls — (i) BF;
tREbRS T < ﬁmﬁ;— SO (i) AICl
YN (20T — (i) BaCl,
) 9 (iv) SnCl,
i) 6
(iii) 3 2. Answer any five of the following questions :
: - 2x5=10
(iv). 8
SR Soi [Repicall sl eE Ted Al ¢
(d) ich of the following is a state '
function ? (@) Draw the structure of the following
coordination compounds. Vox4=2
_ A DNeee? _ (i) - Tris(acetylacetonato)iron(IIl)
L one - (ii) Hexabromoplatinate(II)
P, w (iii) Triamminechlorodibromidoplatinum(IV)
' chloride
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(b)

(c)

(iv) Tetraamminecobalt(Ill)-y-amido-p-
superoxotetraamminecobalt(III)

oo Tl TR INERA o1on S 4 ¢

() o ahboaafs wooyize ()

(@) BTNV CAHED (1)

(i) TR T ORI (V) F43T

(iv) SRR - 1
BRI (B Qe 1= (111

Based on Fajan’s rules give the borrect
order of the following : 1+1=2

(i) SiCl, NaCl, MgCl, and AICI,
(Melting point)

(i) BeCOs, MgCO; and CaCO;
(Thermal stability)

Flezd f[{fEE evqe fofe s wom i _

Ao @ [T w41 ¢
()  SiCl, NaCl, MgCl, 5% AlCly
(QE0IGD)

(i) BeCOs;, MgCO; W% CaCOs
(1Tt fer)

“The dipole moment value of a given
molecule can be used to predict the
shape of a molecule.” Explain.
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“ (I GOl BT -G ST S RIS B
SO SIS SRR iR #A1f 1”7 i) 4|

(d) What is ortho effect ? Explain with
example.

e 3e T2 ShIzIE IEie ol |

(e) Benzyl cation is more stable than propyl
cation. Explain.

(RTEIZET (TR 22T (BRSO 53 |
IR <1 :

() Draw the structure of singlet and triplet
nitrenes indicating their state of
hybridization.
fexsites i fGeoltat ARG o131

_ 29 RS SRR fEe i

(g) Define intensive and extensive properties
with suitable examples.

CoE TrIRER A9llD SIS PNl Y R
ferl |

(h) What is enthalpy of neutralization ?
Give example.

2 e Wi 52 SR frm |
() What is residual entropy ?
B 5T 2
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Draw the molecular orbital diagram of
carbon monoxide molecule. Mention,
how oxygen has higher effective nuclear
charge than carbon, reflected in the MO

diagram.

TR ARG WS W6l SRR *ife %9
g o 911 @2 =fe w7 Haw, wREra
TR0 OGRS (@ FRATos @R, Gl
fenes efswfere (e

Answer any four of the following questions :

5x4=20

e [Repleal bifaor e T fu ¢

(@) State three rules for the linear

combination of atomic orbital. The wave
function of two hydrogen atoms are

given by y(1) and y(2). Apply the
principle of LCAO to generate the wave

function corresponding to molecular
orbitals in H,. 3+2=5

CER 9 (1) S v (2) (2= v5! 2By e
AT O 7 | LCAO T eziesica H,
S IR RGNS Wzt T el 7 |
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(b)

(c)

(@)

What are carbenes ? Mention about
different classes of carbenes providing

' suitable example. Propose one method

for the generation of carbenes.
1+2+2=5

=i &5 2 Boge Bwreeel [ fifea (e ks
R T 51 | PR Teifed 9ot #aies KA
fer=il |

Find all the isomers of the coordination
compound having general formula‘
MA,B,>C,. Where M stands for the ‘metal
and A, B, C represents monodentate
ligands.

FSFTAEE G5 MAy By Cp I TG TGN
515 W 91 TS M N 4 OF A, B,
C @ 2SFCCros Felies i |

Chlorobenzene labelled with 14C at the
position to which the chlorine is
attached was treated with sodium
amide in liquid ammonia. The aniline
produced was analysed to determine
the position of the 14C label. The results
are indicated below. Show how these
data is consistent with the benzyne
intermediate.
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(e)

gﬁﬁq 719\'0:{5.? Qm w 14C GGG ag‘q‘r

F 9 G o35 g e BRIt e N eaol

R <=t tafeet | Sesiifie «fifem R <F
1c @Wﬁﬁwm|w
GARRINEARCER i el e
R =S Gies (P ANGT=AS, (7@l |

Cl

3 NH, NH,
NaNH, |NH, i* . |
e R x s

B‘rleﬂy discuss the -electronegativity
difference method for calculating the
percentage ionic character of 4 polar
covalent bond with Suitable example

@aﬂm@a@ﬁa%wwmﬁﬁw%ﬂw
TS (R 2T FTilb R siiefy st
W@Ww%ms‘{hWWWJ
Qalculate 9 W, AU and AH for the
1sot‘he_rma1 €xpansion of one’ mole of
an ideal gas at 27°C from g volume of

10 dm? to a volume of 20 dm3 against
a constant external pressure of 1 atm

latm 9 23 955 piofg Reits 10 dms3
SRS 2[1 20 dm3 SieaE 27°C © i

(5729 B ﬂ’ﬂ%ﬂﬁ@ﬁﬁﬁﬁawq, AT
OIE AH Sl w54 | :
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(g9 What is the relationship between
Helmholtz function (A) and Gibbs free
energy function (G) ? Derive Gibbs-
Helmholtz equation. + 144=5

(REZTE FIKA (A) O [TRd qe #fe
(G) 3 75% [ 2 Pl (ZTze5e ATRE0! OfFiedl |

(h) What is Joule-Thomson effect ? Show
©  that Joule-Thomson expansion of a gas

is an isoenthalpic process. 1+4=5
-2/ IR [ 2 B (5128 GeT-2se AN
8 O b M ) s kB

4. Answer any one of the following questions :

10x1=10
[ eIl gb) 2 ©ed Wl ¢

(@) On the basis of Heitler-London theory,
describe how energy change takes place
during the formation of H, molecule.

(BRHAR-S1EH A SES Hy 919 515 O
@ *ifee AR 27, G2 [ 9o 4 |

(b) () What do you mean by heat
capacity and adiabatic process ?
For the reversible adiabatic

expansion of an ideal gas show
that :

PV? = Constant,
WhEreny = Cp__m/cu,m
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(W)

()

(1)

(iti)

SRl S el el IR &
@2 GOl o (ores SRS el
IR A (TG (T 8

PV =<5, I, y= cp,m/cv,m

Why is C, is always greater than
C, ? Show that :

Cp MR C, 0% @R 2 (736q @ ¢
Cp=C, =(6V/sT), [(sU/6v),. + 2

\ S
What is Berry pseudorotation ?
Explain the mechanism of Berry
pseudorotation in PFs molecule.
1+4=5
@ PR 52 PRy oo @St
plamgedr frfE i <

Give an example of elimination
reaction that involves the
formation of a carbanion
intermediate. Draw the structure
of the carbanion intermediate. 2

I TGS 07 Rl <GBt Gopiael
ﬁ@a@mﬁﬁmrmwﬁﬁm
510 S5 51 |

Cyclopentadiene is acidic in
nature. Explain.

F@?ﬁr@%wﬁa*aﬁnwmm1
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(iv)

(@ (@)

(W)
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Arrange the following acids in
order of their decreasing acidity :
1

TWWW%
SHEEEe ATl ¢

COOH COOH COOH COOH

0900

(A) (B) (C) D)

What is a carbocation ? Show the
formation of carbocation in a Syl
reaction with the help of a suitable

example. LS

I 5 2 @Bl Soie CHizaed Syl
oS (RS S bR 1o el

Discuss various factors that
determine the stability of a free

radical. S
i R el S
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(i) Arrange the followings in order

their increasing stability : 3
o1 MRIEIRE HET0R ©F e FSl 8
H H

IJSC——%—C}I:{3 H GG OCH,
®

H, H
® ®

CH,
o S |
CH, H,C—CH, Ee—c o
|
CH,

e
H,C—CHO

9 ‘HE ®
(C) C(J.E{S*—-'CHE C()Hs"——c—*CHQ

L] (]

CH,
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