Total number v’of pizint_ed pages-1 2 .
- . 1(sem-2)CHE
7 . 2024 .
| CHEMISTRY-II
'Paper k CHE0200104
- Full Marks 45 .’ R
T1me : Two hours |

., The figures in the ‘margin indicate
full marks Jor the questions ‘

Answer either in Englzsh or in Assamese

1. ,Answer the followmg mult1ple choice
questions :; ' - 1Ix5=5

wﬁmmwmw

(a) Which of the followmg 1ons have the .
‘ - planar geometry ? -

T ONCI W ’N_@’J @mﬁr% an?
.v(i). NH,*

(@) . V'B‘ro;,,-v

(iii)‘.. SOy~ 2

) No;
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g (b)_ Prirrlary and -secondary valence of

- platinum in [Pt(en Cb] are — -

[Pt(en), CL]. = Cﬁﬁmﬂa EXAL ce“ﬁq...

. C?ﬂ'@ﬂ—i '{’c’l -
) 4, 4
(i) 4,6 -
- (ii)) 6, 4
(iv) 2,6
(c) Number of hyperconjugatwe structures
- for tbutyl radical is - -~

tﬁﬁﬁawmﬁmﬁ%—ﬂm’

WGUTW“@Z—" ‘

@ o
(i) 6 '
(i) 3

(iv) 8-

(d)- Which - of the fOHOng is a state

functlon ?

.(i) Work w
G, w
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v. ‘2.v

(i) Heat Capacity, C

. sl ¢
(i) Heat,q = - .
99, g
(iv) Infernal energy, U

- (e) 'Which of the followmg is not a Lewis -

acid ? ‘

ACLs @Wtsr ﬁ?ﬁ af'i—@ A
(i) BF3

(i) AICL

- (iii) BaCl,

' (iv) Sncz4

Answer any five of the following questlons
' 2x5=10

l(a) Draw the ~struc'ture of the following

coordination compounds. . Yx4=2
(i) - Tris(acetylacetonato)iron(Ill)
(i)  Hexabromoplatinate(lI)

(i) TrlammmcchIorod1brom1doplat1num(IV)
chloride
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(iv) 'Tétréamminecobalt(III) -p-amido-u- |

superoxotetraammlnecobalt(III)
oo it v (IR o157 Wi <o 8

W W@ﬁiﬁﬁﬁmﬂﬁwnn

(u) AT CABEB(I).

(iii) mamzmmzm(m @’aﬁ@ |

(iv) O Gl RRraB(IL)- PR &\
§9nw’zﬁfmﬁﬂas’aﬁ(m)

Based on Fajan’s rules give the correct

order of the following : 1+1=2

. (l) SiCly, NaCl, MgCl, and AlCl3 :

(Melting point).

(i) BeCOs, MgCOs and CaCO3

(Thermal stability)

Wﬁﬁq@ﬂﬁ‘%aﬁw cz‘rlen@m »

e o Ry 906
() SlCL; NaCl MgCl, 9% AICly

(©

. (AETHIT) |
(ii) BeCOs, MgCOs3 i€ CaCOy
(o7 7=l

“The dlpole moment value of a glven

"molecule can be used to predlct the

shape of a molecule.” Explain.
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“ oI ot w9 ﬁ-mw T W @ﬁ
W‘;@RWWW ﬂrﬁl”mw: .'
What is ortho effect ? Expla_tn w1th s

_ example.

e 3 e W‘Tﬂi{@ﬁml
(e) .

Benzyl cation is more. stable than propyl ‘
cation. Explain.

| @ﬂ@ﬁa@?ﬁmmﬁamwfwﬁﬂ .'
' W}TWI '

Draw thé structure of smglet and tﬂplet'
nitrenes. indicating their state of .
hybridization. -

'~%WW@WWW@W¢§;

@

o

%ﬁﬂﬁ—wﬁmml

. Define intensive and extensive propertles
- With suitable examples. -

%WWWamwmmﬂM'
IR

What js enthalpy of neutrahzatlon ?
lee example o

, Wamﬂaﬁ{mmﬁs?wqﬁm
‘What is residual entropy ?

Wﬁ‘ RGP e
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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.

‘WWWW%WWWW%W

%@m@u@%ﬁi‘_@afﬁrwﬁm&

TRoe eI oA @ JIITSE @1%, Gl
e ofowle e
Ansvver any four of the followmg questlons

Sx4=20 |

(a) State - three: rules for the linear

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

given by y(1) and v (2) Apply ‘the

principle of LCAO to generate the wave
function corresponding to molecular
~orbitals in Ha. -

Sy (1)

3+2=5

oiIqE waes] o | LCAO RS eIl Hy

S el SRRCGEPRIRT ORo! et e 311
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What. are carbenes ? Mentlon about :
different classes of carbenes providing
suitable' example. Propose one method

for the generation of carbenes. :
C 142+2= 5.

’mﬁ%%ﬁﬂg@‘w@qﬁﬁ%ﬁ caréﬁaaﬂﬁ’:a

WWWIW@QWﬁﬁWﬁW
foran o

Find all the isomers of the coordmatmn
compound having general formula
MA3B,C,. Where M stands for the metal |
and A, B, ¢ represents monodentate

: hgands

FATTRTE (et m;,Bz.cgamwéﬁa )
NN e T, TS M W 4y O A, B,

c R RRCwrEs e T |

Chlorobenzene labelled with 14C at the

position tg Wthh the chlorlne is
attached wgg treated W1th sodium
amide in 11qu1d ammonia. The aniline
Produced wagg analysed to determine

- the position of the 14C label. The results

are indicated below.- Show how these

data is con31stent with the benzyne '
1ntermed1ate

Qontd.




R eE (@1 GRS 14C omIm

. PR O AR SN @iz e

N

R 39t t2feT | Sestifte Rt Roggd s/ -
14C (oiaeR g Ady =t Gafe | e

TeTe Trad I (AR G YT (FAGIZA
Rt w18l G @At TPl (et |

a - " NH,  NH,

NaNIfz/{VHs @ . *

Briefly discuss the electronegat1v1ty

difference method for calculatmg the

percentage ionic character of a polar
covalent bond vsnth suitable example

AR IR mmmﬁeﬂwm

meWW«WWWW| -

Calculate g, w, AU and AH for.the .
- isothermal expansion of one mole of
an ideal gas at 27°C from a volume of -
10 dm3 to a volume of 20 dm3 against
a constant external pressure of .1 atm. .

1latm 3 %= I biviw Refics 10 dm3

ISR 5131 20 dm3 WASHE 27°C © S|
cﬁ@@ﬁaa@m@mﬁﬁm g, w, AU

| WIE AH stoR] 41| |

I(Se'm—2)C~HE/GA 8

(g)

.M

Wﬁzasmaﬁrm@mﬁm

(@

(b)
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What is. the relatlonshlp between

- Helmholtz function (A) and Gibbs free:
energy function (G) ? Derive Gibbs- . -

1+4=5.

(RENRHG . FIGA (A) m s Y@ e
(G)amﬁsvﬁ@mﬁ@ﬁmm%ﬁwr

What is Joule—Thomson effect ? Show

Helmholtz equation '

‘that Joule-Thomson expansion of a gas
. 1s an. isoenthalpic process. -

1+4=5 ° |
T T I 52 <D (o - e
TR o o .

‘ Answer any one of the followmg questions:

10x1=10

On the basis of He1t1er-London theory, |

‘describe how energy change takes place - -
~ during the formation of H, molecule.

G&Wﬁﬂ@aw%% 4] 51 FNTS

T =M =R 2, i R o

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

expansion .of an 1dea1 gas show
that :

PVY = Constant
where y=C, m/Cu , -5
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(c)

| | (ii)

0

(@)

' Sivteifel o e e R B
& 2 @5t T (o RIS TN

ARE] I CW‘{@%TCH°
PVY = - 41T, T, y= C ,,,/C,,m

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

Cp A C, O @fiﬁ;ﬂ? Y3t (3 ¢
Cp -C, —(5V/6‘T [(é‘U/é’V)T +P]|

: 5
What is‘Berry pseudorotation ?

- Explain the mechanism of Berry

pseu‘dorota’tion in PFs molecule.

1+4—5-

&R ?f@wqcfa T2 PRy w9© @S
Tl R g w1

- Give an example of elimination

reaction that  involves the
formation of -a carbanion
intermediate. Draw the structure

" of the carbanion intermediate. 2

(iii)

IR TS 15 (2R B Sopsaraet
Riferaig Griee ft | S TGRSR

oOb e T
Cyclopentadiene is acid‘ic in

nature. Explain. 2 -

'W’tﬁ@ﬁ“wﬁ?ﬁﬁﬁlwwl ~
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(w) Arrange the followmg acids in

d @

(i)

order. of their decreasmg acidity :
1

'WWWWW

GHIGAS W

COOH . COOH COOH  COOH

@ @.@

CH3 NO,

(D

What is a carbocation ? Shdw the
formatlon of carbocatlon in a Syl -

reaction with the help of a suitable
example.” . - 1+3=4
WW%’ m@w@ %‘mma Sl
arme RiEFre SRR o1 S|

Discuss various fa}cto-r's. ‘that
determine the stability of a free
radical. - - 3.
b\ w qﬁza‘t ﬁcﬁ = fifen
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(@)

(b)

(¢)

‘ (iii) 'Arfange the follo%;vin‘gs in order
their increasing stablllty 3

wﬁm@waﬁzﬁﬁ@m@w
 H | CH
H3C—%'—CH3' H:;,C;-%e—OCHS |

H, | o S H . ‘
H;C—C—CH, H;C—C—CH,NO,
o @ g @D

o o |

CH, H,C—CH, H,C—C ©
CH;

©

H,C—CHO

H2.

. °«

e . . '

CHy -,
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