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

Answer either in English or in Assamese.
1. Answer the following multiple-choice
questions : 1x5=35
woTe frl SRR TeT ple T4 8

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

W@@Wmﬁﬂwﬁ%w?

(i) NH4
(i) BrO;
(i) SO;
(iv) NOj~
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(b) Primary and secondary valence of

platinum in [P?ﬁ(en)2 CIQJ fre -

[Pt(en),Ch] © cefSamm g4y s (e
QETSt T5 — '
Ao

(i) 4, 6

itt) 6, 4

(iv) 2,6

(c) Number of hyperconjugative structures
for t-butyl radical is —

tRCEE T T QARG e
A (702 —

e o8

(i) 6

(i) 3 5

(iv) 8

(d) Which of the following is a state
function ?

O (G SIS T 2
(i) Work, w
ﬂﬁ?ﬁ, w
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2,

(i) Heat Capacity, C
wi7telRel, C

(i) Heat, g
Si7, q

(iv) Internal energy, U

e “fe, U

() Which of the following is not a Lewis
acid ?

SO (BICO! 25 G wEH e
(i) BFj3

(i) AICI,

(iii)  BaCly

fiv) SnCly

Answer any five of the following questions :
2x5=10

v Rl Ash! eee a8

(@) Draw the structure of the following
coordination compounds. Yax4=2

(il Tris(acetylacetonato)iron(III)
(i) Hexabromoplatinate(Il)

(i) Triamminechlorodibromidoplatinum(IV)
- chloride
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()

(iv) Tetramminecobalt{lll}- p-amido-u-
superoxotetraamminecobalt(II1)

SO (Rl AATH GISICAIRE 915 S A 2

@) o= ghbbiaafbs wemeizse(n)

(i) (BN T R TETH(10)

(i) GRRAFER ORI EbRm(IY) F92y

(iv) COTIARETAB(II) - p-GfIe - e
BRI (B Gl 15 (11)

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

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

(i) BeCO3, MgCO; and CaCOs
(Thermal stability)

FreEs [ edqe fofe < wem @

Aide @ el w1 ¢

(i)  SiCly, NaCl, MgCl, &% AilCl,
(51=18F)

() BeCO;, MgCO; 9% CaCO,
(oIt )

(¢) “The dipole moment value of a given
molecule can be used to predict the
shape of a molecule.” Explain.
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(d)

(e)

()

()

(1)

S Bl R - GRe @i W 92 R

SICBR SIRFTS SR R AR 0 w0
What is ortho effect ? Explain with
example.

i<’ 33 2 SrEaiE 9FiE o7

Benzyl cation is more stable than propyl
cation. Explain.

(@GIEE (TR 2oRE (FhETers SE A |
T

Draw the structure of singlet and triplet
nitrenes indicating their state of
hybridization.

foai=t S fGlees RfGag oo Sk i
28eq TEfe wEEle Kaw Fel

Define intensive and extensive properties
with suitable examples.

Toge TZEPTE EAllp SIS @Rl G ke
Gl |

What is enthalpy of neutralization ?
Give example.

s G S 62 SaERe A
What is residual entropy ?

SRE GG 2

1 (Sem~-2) CHE/G ) Contd.



() Draw the molecular orbital diagram of

carbon monoxide molecule. Mention,
how oxygen has higher effective nuclear
charge than carbon, reflected in the MO
diagram.

S TR SgF S SRfGad wfe we
@ sk 91| @2 *fe w9 Has, e
B b MERERIN S (3 FldTecs @R, om
s efewlas tarms

Answer any four of the following questions :

5x4=20

o] e BifEn! @ Gea frx

(@) State three rules for the linear

combination of atomic orbital. The wave

function of two hydrogen atoms are

given by w(l) and w(2). Apply the

principle of LCAO to generate the wave
function corresponding to molecular
orbitals in Hj. 3+2=5

AR S=fceerm @R Wewg felo faw
S| (1) S (2) Term bl 2Ry e
-+ PREI9 S50 TR | LCAO TIeH Siziitalicd Ha
W9 el SRRIGTZE $9%el T Fef =54 |
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_(b)

()

()

What are carbenes ? Mention about
different classes of carbenes providing
suitable example. Propose one method

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

FiE 52 Soe Srrzge  [fen (wfim 1Res
e T 91 | i Terifes b wm s Rara
o7 |

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

TATAPRES ({190 MAL B, Co q FICE| AN S
5107 SIS 9 TS M WG 4 ol A, B,
C (A TTHCECHE (i 50 |

Chlorobenzene labelled with 4C 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 4C label. The results
are indicated below. Show how these
data is consistent with the benzyne
intermediate.
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(e)

F o 0 e K o 3 < A RO TR S O s o
T RS O9e] O3 RS BT GBed (e
fafemal =51 Tafeet | Serifne ufbifer e =l

14C (e SR A S efeE | e

oY Srad Bl (| GR CAPHE EHENRH
[AfeFal 92019 (TCS (R ARG, (A |

@] NH, NH,

@ NaNH, [ NH- @ @ 3
SRS -

Briefly discuss the electronegativity
difference method for calculating the
percentage icnic character of a polar
covalent bond with suitable example.

AT ARG AHH IS5 ST S e
AR TS (2 23 waniel A Aafes
g Boige THises Gt bRl Sl 54 |
Calculate ¢, w, AU and AH for the
isothermal expansion of one mole of
an ideal gas at 27°C from a volume of

10 dm® to a volume of 20 dm® against
a constant external pressure of 1 atm.

1atm ¥ 29 A< vigR {PRTS 10 dm®
ST A 20 dm® WASHE 27°C © S
(5729 5] E AN LA AE g, w, AU
T A st =1
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(9)

(h)

What is the relationship between
Helmholtz function (A) and Gibbs free
energy function (G) ? Derive Gibbs-
Helmholtz equation. 1+4=5

(BTG TP (A) =% Plaed T@ «fe
(G) 154 (2 Rz (206 AN 0! Tfereat |
What is Joule-Thomson effect ? Show

that Joule-Thomson expansion of a gas
is an isoenthalpic process. 1+4=5

G- T [ 2 bl (91%S ST~ A
THGCRFAR el gl e w4 |

Answer any one of the following questions :

(@)

(b)
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10x1=10 -

O [P @by e Tes R ¢

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

(2RTER-FG TS fefew Hy, @19 5197 Awae
e *ies ~fRee 2w, ¢iR fEw o = |
(i) What do you mean by heat
capacity and adiabatic process ?
For the reversible adiabatic
expansion of an ideal gas show

that :
PV7 =Constant,
Where) y L CP,IH/CU,HI 5
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(i)

€ @

(@)

(iii)

SirdlifRel 9% el afF e &
el ¢ «ol S (oled wifSN I Feis)
SRS M Al (3 8

PVY =4, T8, 7= Cpy 1/ Coym

Why is C, is always greater than

C, ? Show that :

Cp MR C, o1 @R o717 (et @ 8

Cp=C, =(av/eT) [(sU/6V), + P]
5

What is Berry pseudorotation ?
Explain the mechanism of Berry
pseudorotation in PFs; molecule.

: 1+4=5
@S iy e PRy wge @ @
ey femnfRifE R ==

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

ST S o107 @A G5 S
RiEFT= Srizae Wl | sz T02SieE
STO L] 1 | :

Cyclopentadiene is acidic in
nature. Explain. 2

BIZ (ADIGIRe SNIfEeT 2pleq | 2mam |
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(iv) Arrange the following acids in

(@ (i)

(%)

order of their decreasing acidity :
1

GYsEEa® A ¢

COOH COOH COOH COOH

i oA

(A) (B) (C) (D)

What is a carbocation ? Show the
formation of carbocation in a Syl
reaction with the help of a suitable
example. 1+3=4

P CRO B2 G5 Soge Trizads Syl
R RITe T 6 907 (e |

Discuss various factors that
determine the stability of a free
radical. 3

e s el [ w9 fkifon
PlPrRs [Ec S 41|
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(a)

(b)

(c)

(iii) Arrange the followings in order

their increasing stability : °~ 3
woTS ARG 0N Saarsio AGEIE &
H S
H.C—C—CH, H,C—C —OCH
3 & 3 i 3
N H, H
® @
: CH,
S © |
€ He—CH, " HE=—C©
|
S

Ik 5

' e ®
C(JHS_'CH"_CHS CﬁHS'_“‘(!:"—“CHS
CH,
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