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1. Answer the following Questions :

O PATAIRT Ty oy

1x5=5

(i) Superacids cap Protonate hydrocarbon.
(True/ False)
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(it)

(iii)

(iv)

(v)

What is the product when chloro-
benzene reacts with sodium in dry
ether ?

FIRIRA AT SFR 3| G 91
Ritras Rizrarers =midf &

Which of the following has highest
aromatic property :

pyrrole, furan or thiophene ?

GO (PR G 4 Fefios

SARTH oI @ IR

Arrange the following in increasing
order of boiling points :

butan-2-ol, butan-1-ol,
2-methylpropan-2-ol

©oTS SRS (g Sesie Sagus
R[4 B

REBH--, RED- -1, - RZerelol-3 et

How is Henry’s 1aw different from
Raoult’s Iaw 2

mﬁaa@,mmwﬁmaw?
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2. Answer any five of the following questions :
2x5=10

wﬁmm«ﬁmm%ﬁ? Teq e ¢

()  Which is more stable complex, Agl; or
AgF; and why ?

(PICO! e R (e, Agl, @ Agry
e

(@) What are Lewis acids ? Arrange the

following in order of increasing acid
strength :

BCl, Bl;, BF,

%ﬁswm@m?wﬁmﬁ— APES
Wﬁwmﬂmg ;

B Cl3 ’ BIS » BF: 3
( lll) What is ‘magic aci d’
so? '

‘e élfl;‘\';’ﬁs?
(PRI 29

? Why is it called

TR Ry i o
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(iv}] Write the structure of the compounds

A and B :
Tl A i B9 5164 T ¢

Mg/dry ether @) co,(g)

C,HsBr > A > B

(v)

(vi)

) H,0*

What is Riemer-Tieman reaction ? Write
the general reaction.

WWW%W&WWM:

For the half reaction Fe*® +e” = fe*?
(E°=+0-77V), calculate E (at 298K)

when [Fe“e‘] =1.0x102M and
[Fe+2] =1.0x107 M.
(Given %ln10=0-05916V).

% RGN, Fe*d re- < pe*2
(E° = +0-77V)I0E E ey (at 298K9) I

9, @ [Fe™®] =1.0x102m

% [Fe] 1010711

RT
(frat @iTR 7 n10=0.05916V )1

p11F0 0015 *

!‘—9'-1/"‘,"
™™y

(vii) What do you mean by Van’t Hoff
factor ? Discuss its significance in
explaining the colligative properties.

(OB TF Bldes IE B o mapere wR
AYe AR ST SES 57 |

(viii) In between pure water and sea water,
which will have lower boiling point ?
Explain.

R AN I AR A oo e B
FA? P F9A

(ix) How is fugacity different from activity
coefficient ? Explain.

TSl el et R oj2s 2 v 4 |

(x) What is change in enthalpy of mixing,

AHmic? What is the value of AHp;y for
an ideal solution

B11FO0 0015



solution eilect on 1it. 2+3=0

(2R T ST Al @RS, (CHa)al,
(CHz),NH ®I% CH;NH,-3 FRSIE0! 9ol
| BRT At o T el g Il
4|

(i) (a) Comment on the sponteinity of the

B11F0

following reaction : 2
l‘:\lﬂlé”a\'? la’\l& 3 (BIQ 73@3:33?\5\313 R4 BIC]
O[S O 8

CH,F + CHF;, — CH,4 +CF,

(b) Explain why ortho and para
nitrobenzoic acids are stronger
than benzoic acid whereas
metanitrobenzoic acid has similar
strength as benzoic acid. 3

0015 5

Zn(s)|zn* (0-01m)

(b)

B11F0 0015

e T (an’/Zn) =—=\- /oY <

EO(Cu+2/cu) =+0-34V, calculate
Ecen- 2

i e A

| cu?*(0-00 1)| Culs

@ A% go
E (an‘/Zn) :—076V Gﬁ&

Eo(cu'g/Cu) =+4+0.34Vv BIEEE| ?ﬁﬁ
E° ey N 51|

Show tl}at reaction of zipc with
sulphuric acid ig feasible. (Give?

that Ee°
18 gy =-0-767). 2

TS @ o fors e <O
R Toeors

(e ity E°( c = 076Vl

Zn* [zn)

7 COﬂtd‘




) i do not always

iv) Explain why annulenqs .

) follow Hiuickel’s rule strictly. Explain the
aromatic character in [14]-annulene
using structural arguments. 2+3=5

T R W QT T FOReE W
B GE: [14]-&6@1‘@ G oRE, MAHTS

lete the following reactions :
(v) Compi€ g iees

0= aa,
@ ! 5

CH3

?

(i) B,H /THF
(i) H,0,/NaOH =

(c) CH3C ECCHs

cocl (CaHts), Cd

(d) CHs Dry ether ?
R e
(e) MeOH )
8

B11F0 0015

(vi) Explain why tert-butyl bromide reacts
faster via the Syl mechanism than
n-butyl bromide. Describe the
mechanism of the Syl reaction of
tert-butyl bromide with water.

2+3=5

BI5-RToi35 33T n-REbizs g 52wels Syl
ki & ofte (few Riem s B6-

RT63e aiReT SAINIT e Syl fraiRiE 3t
91|

(vii) What is chemical potential ? Prove that
for a three component ideal solution,
the Gibbs free energy change of mixing
(AGpi is minimum when the mole
fraction of these components are same.

2+3=5
PR Rew I @2 a4 @, BF6!
TAMM I8 B & R e T @ e
TAow 2 @ Frde we s sww =1

(viii) One mole of component X and two
moles of component Y are mixed at
27°C to form an idea] binary solution.
Calculate AV, AH,. , AG

mix
and AS,; .
(Assume that R= 8-314JK’1m01’1)‘

B11F0 0015 9 Contd.
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(b) What is Meemzin-Ponndorf-Verley
(MPV) reduction reaction ? Explain
I AAX SR A Y 27°C Saewrs iz with mechanism. 5
Ot S T 71 g w1 2| TR Rl S-SR Rt Rt o
AVinixs Ay, AGyy, SIS AS,,. SRl 391 ) R g w1

=t -1 -1
(R @ R =8.3140K mol™") (@) What do you understand by depression
of freezing point ? Derive an €xpression

4. - Answer any one of the following questions : for depression of freezing point using

‘ 10 chemical potential, 4+6=10
SR Rcwleatt @bt ot Sag foeg g R o o for
() Describe the Structure and magnetic o IR 7R Ry SR FRRAD 2ifod)
’ d [ Sl

properties of [Ni(CN)4]2‘ and [nicy, |*-
using valence bong theory (VBT). Write

(iv) Derive an expression for Gibbs-Duhem

three drawbacks of valence bond theory. €quation. Using the Gibbs-Duhem
Describe the consequence of m-back €quation show thgt for a binary
bonding in metg] igand complexes solution, if the first component obeys
4+3+3=10 Raoult’s law, thep, Second component
also obey Raoult’s law, +6=
WWW(VBT)RW [Ni(CN)“]Z- 4+6=10
o ) %-W%qMWu paclex
I [NiCl,] 1 I e et e | TR RIS (ryay R DB Rt 7w
mwwﬁwwfﬁwmuwﬁm Wﬂﬁﬁmﬁmm
R CTE 76 IRx oo ety R o
| T AR 391 3811 wmf%@mmwmmmﬂamﬁw
.. What is Baeyer.v:n: c 1.
a yer-Vil|
G (@ Explain iy " Liger oxidation ?

mMechanijsm and

appliCation. 5 —
(IS SR Riger s o R
TRUISIEACISS R ey _— B11F0 0015 1 4500
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1. Write short answer of the following
questions :

1x5=5
wﬁmmw@mmg

(a) State which of . .
microwave act; the following is

ve,
2, HC, NH, Co,

FO 0017
B11 Contd.



(b)

(c)

(@)

TS MAPRY (IR MBS Al 2

. H,, HCI, NHj, CO,

Define ‘quantum yield’ of a
photochemical process.

SCEISIRNE [ie @B @RISR
et s g@ine

Write the expression for rotational
energy of a diatomic molecule.

fa-ARTIlfe wre] i ey =i erma iRl forelt

What is the range of UV-visible

spectroscopy ?

SRS 9T Ricser wagaiowrd =1
Sz 79 |

(e) State the basic difference between

primary and Secondary photochemical
reactions.

RIS S T
A AT A Sz 2wy

511F0 0017 :

|

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

eTs WAl Rz sissy o7 Tay fa) g

(@) State the selection rules for vibronic

transition.
ST RET-Fof Seetqer CFI® AWy Rl
NS 36t By |

(b) Explain why are Stokes lines more
intense than anti-Stokes lines

%@ 9fB-CBIeg RAPTSE St

(c) Find the norma]l vibrational modes of
the following :

(d) State the role of o

B11F0 0017 3



() What do you mean by characteristic
group frequencies in IR spectroscopy ?

(e) Calculate the reduced mass and Explain with example.

moment of inertia of ! H35C] if the bond

length iS 127A ST i§\9 _ﬂ"‘ﬁﬁfﬁﬁiﬁmﬁf\wcmﬁ‘fw
(Atomic mass of 1H=1-673 x 10‘27kg, I i’l%“iﬁ IEd I ? Wqﬁ [®;165) EITT'QUT
%5Cl= 5806 x 1027kg) <=l

LH35ClL =iiol aH s 1-27 A = o]
e W {54 |

(sieifis ©9 ¢ 1H=1-673 x 10-27kg,
35Cl= 5806 x 1027 kg)

0)

A sample of gaseous HI was irradiated

by light of wavelength 253‘7nm when
307J of energy was found to decompose
1-:30 x 10°mole of HI Calculate the
quantum yield for the dissociation of

() State the selection rules for Raman ] Fitt
scattering. ‘ 253 Tnm SREMGRME R dore,
T 291 (e e e feog e | 307 g1 *&3 ="t 1-30 x 10-3 Wal HI 998
. ‘ oo <0 | HI Rrecsia ot wom Rl
(g) Explain the following order of group = |
frequencies :

v(C=C)>v(C=C)>v(C-C)
ﬁtﬂ%ﬁﬁﬁéwﬁavﬂnw$azﬁw£raﬂﬁnaﬁﬂg
1/(C = C) > l/(c = C) o V(Cm C)
() The vibrational Raman spectrum of

35Cl, shows g series of Stokes lines

separated by 0-9752¢cm-1. What is the
bond length of Clh?

3. Answer any four questions :

Ricrean sifF5r e S Ry

(a) Name the. main electronic transitions
observed in organje molecules. What

types of €lectronic transitions are
observed in ¢y

Mention the ef

these transitig +1=5
35ChL IR (waw (BIFT (@ R . 1
0-9752cm™1 Tr5 Cl— Cl 35 W i ? B11F0 0017 5 Contd.
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/ (S 999 a0 ~{ReTfrS (it I RGN
ﬁﬁa@’n@iﬁﬁﬂmwﬁa@w’wvfﬁﬁﬁr@

(b)

(c)

(RN 2CTEETN ARG o efpraa 2 ey
im@ﬁﬁawﬁa@%@wm}wm@mﬂwn

depicting the various
photophysical process.

Sketch and explain Jablonski diagram

types of

S

ﬁﬁmw—@mm%ﬁwﬁ

Wﬁsfﬁwwwwmﬂnwn

Arrange the following in increasing
order of stretching frequency and give

reason :

HCHO, CH;CHO, cHycocm,
CH3COCH = CH,

How would C= 0o stretching frequency
of o-hydroxybenzoic acid differ from
p-hydroxybenzoic acid » 3+2=5

OO Wl TP Heer IAT CHPAO
Gl T PR i) ¢

HCHO, CH3CHO, cHycocH,,
CH;COCH=CH,

LR - affs (oRI-Z3G -

@ G Srwe o2 o HLI] FAIS

ﬂ@mﬁﬁﬂWWl

B11F0 0017 g

(d) The spacing between two consecutive

(e)

S-branch lines of the rotatiqnal Raréla};;
spectrum of hydrogen gas 18 founth ko
be 243-2cm-!. Calculate bond leng
hydrogen.

State two differences between Raman

spectroscopy and IR SpeCthCOI;}:z:S

QRG E (T o (Fq© O w’;ﬂzﬁ%
er® AL 243-20m-! 7 ALY

H— H =R ey <40 |

RIS R e e RO 200
A TI T4 |

The force constant of CO is 1840Nm™.
Calculate oscillation frequency and
wave number in cm!. -
Can you distinguish a pailr 0;"
enantiomer by infra-red spectroscopy -
What is the range of infra-red
radiation ? 2+1+1+1=5

CO 99 LI el 1840 Nm! 2r&1 Akl
TP WIS 129 WA (em-! @ we) [efa
3490 | W
wRERS ARk wame gafResTiN
Tere AW SR s e SrEze IR
TR AR e =4 |

Contd.
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(g)

In ultra-violet Spectrum, absorption
bands are observed instead of sharp
peaks. Why ?

What is the effect of hydrogen bonding
on ultra-violet absorption ? What is
meant by bathochromic shift ? State two
factors contributing to bathochromic
shift. 1+]1+1+2=5

@ﬁﬁﬁgﬁmT@ﬁﬁﬂmiéf@ﬁﬁC¢m¥7ﬁﬁiﬁﬁﬁ
@ (2 oAl 7 e

SOTIGTR 3 SRTeg (FTS 23 1o
mﬁﬁ@ﬁemeawamncﬁwtﬁﬁﬁﬁﬁﬁ%gﬁna
ﬁi@ﬁﬁnﬁ%tﬁﬁaﬁﬁﬁ%vwﬂﬁsamTﬁ?aﬁﬁﬁ
I CCE ]

Explain the effect of polar solvent

On n—xz* and » s 7* transition.,

Calculate Amax Value for the following
molecules : (any three) S

Me
0 OO

O

0 0017 8

(iii) Me
Me
Me
O Me Me
7 /

(i)

Me

n—>r* O$ 7 g* BUGEADIR slfTeqg
SO TR FIRON 2oR Gyl 91| TEs
ﬁ@ﬁmfﬁpﬁzwmxmaﬁﬁﬁaas(ﬁ@@?ﬁﬁﬁﬁp

Me
CH —CH =
(i) j . <Me

(1)

O Me
 Me Me
(i) Me
@) Me Me

(iv)
7\ /
Me

B11F0 0017 9 Contd.




(h) Explain how the Jablonski diagram | Calculate the wavenumbers of the

helps in understanding the concept of lines Py, Py2), Py Roy R;;) and

R(")).

<

quantum yield and lifetime of excited
states. 5]

(% Bag @RI Seoime o Srafers Sketch the expected vibration-
SR SRR ARell R g e el Totation spectrum of HCL
3+2+3+2=10

Answer any one question : gitile VS AFH e = 127-5pm
gtz @brg Tea frai s | ' TR TR ~ 5163 171

(@) Assume the following data for the qW%Wi 'H=1-673 x 1027kg

molecule 11350y 35C1= 58:066 x 1027kg

Bond length = 12 7-Spm T R i @ fefa
"1 s o (Nfers G Il
HgiFd ¥

Bond force constant = 516-:3Nm-! el

Atomic masses : 15= 1673 x 1027kg N g= B3 39 Ry
: = 4 B9

35Cl= 58-066 x 1027kg

B
0> B, Pa), R, R @i Rpp) Gl
O YT ey

Calculate the zero-point energy

and the €nergy of fundamental
vibratiopn V0.

HCL o g I Sgeiel-gef 71T

Calculate Totational constant B, A= Al
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) )

(ii)

(iii)

0017

Write the quantum mechanical
theory of Raman effect. What do
you mean by Raman shift?
Explain the conditions under
which Stokes and anti-stokes lines
2+1+2=5
TH ¥OiS I @RS iR
oGt ot R RS 3 & e &
& g TR WIF B3Iy @UrTR
AR AR I A

are observed.

’Explain why H, is Raman active

whereas microwave and infrared

inactive. 3
H, 990 F Ay e i@ me
3I-(TC Wigw e

Explain why at low temperature,
the intensity of Stokes lines are

greater than anti-stokes lines.

2
R S0 g (i Sl -5y
R QR Rewe gy

12

€ @
f
(i)
B11F0 0017

h nu

. nal to the
HCl is directly proportlon

diation.
. . bsorbed rad.la
intensity of the abs 0+3<5

\

H, — Cl, @n@ﬁ$;@maﬁ$il;:ﬂmg
RenR o s 1 8 B0
2 RS Ao Sigor L

What is photochemical

equilibrium ? Derive an €
for photoequilibrium constant fo
a first order reaction in whict o
forward reaction is photochemic

and backward reaction is thefmaly":

X'pressioﬁ
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(ifi)

0017

Discuss how IR spectroscopy can
be used to distinguish between
ethanol and dimethyl ether.
Explain the reason for the

differences in their spectra. 3
| R I ORFRIE TR IR
CHF TR ARTS TS 2T FRA AR

3991 311 | PiZes 3efieTe ¢l el Tl
[ |

Define ‘auxochrome’. What do you
mean by red shift and blue shift
of absorption maxima ? 1+1=2

S I &2 Ay 761 RS
i et [pfe e & g@?

In the pure rotational spectra of
14NO and !SNO, the first lines
appear at 3-4cm! and 3:2815cm-
1 respectively. If the atomic masses
of 14N and 50 are 14-004 amu and
15-9994 amu, respectively. Find
the atomic mass of 15, 5

14

140 W% 15N0-3 T 3l ifbas
oS (@ACE FE 3-4cm! S
3.0815cm-1® (AR | 14N $
1503 sAieRs 8 T 14-004 amu
oI 15:9994 amu ¥ 15 NS RIEIRISE
wg [ )

- B11F0 0017 15
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