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1. Answer the following questions : 1x5=5

g MR Teg fordl 8

(i) Superacids can protonate hydrocarbon.

(True/ False)
SROOTEE RIS 45 AT FRA AME |
(>1%7/ ©7ey)
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(iii)

(iv)

(v)

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

FIEEGE ZeaNe $IE AT Gre F
R e g /e

Which of the following has highest
aromatic property :
pyrrole, furan or thiophene ?

T (SRR G EDE 4 A 8
sifzae frGam @ ARRE?

Arrange the following in increasing
order of boiling points :

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

oo TS ({eTE TERied SaaTe
ATl &

OB H-2-7eT, RCHH- -, X-NRee#ii-2 o

How is Henry’s law different from

Raoult’s law ?

(ZARA 7, AT T 2| I AT

B11F0 0015 2

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

weto WAl SRIRT feizar Sisbrq ©ex ) ¢

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

(IO Ofes A% T, Agl, & AgFy @I
e

(i) What are Lewis acids? Arrange the
following in order of increasing acid
strength :

BCly, Bl;, BF;

forfie oIF S @ieT? wore Smie (g
GIfFTOR TagTe AEE
BCly, Bl, BF,

(i) What is ‘magic acid’? Why is it called

S0 ?

‘e 9w T Te [ @t abe @
(I T2
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(iv) Write the structure of the compounds

A and B :
@5l A S B-F slo7 ol ¢
a) CO
C,HsBr Mg/dryether}A (@) 2(9) ., B
) H,0"

(v) What is Riemer-Tieman reaction ? Write
the general reaction.

WW%@W%?W&N@MWI

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

when [Fe+3] ~1.0x102M and
[Fe+2] =1.0x107'M.
(Given 5}1:110:0-0591&/).

g [, Fetd +e” = Fet?
(E° = +0-77V)-IAW Ecy (at 298K) M9l

=, cfem [Fe+3] =1.0x1072M
oI [Fe*2] =1.0x107'M

(Tt =g ——-ano 0-05916V )|

B11F0 0015 4

(vii What do you mean by Van’t Hoff
factor ? Discuss its significance in
explaining the colligative properties.
o% T afies I B o e e wie
YIS 2T WY Sl F |

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

Explain.
g o1R T AR AR foete T8 Towice
FA? I FA |

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

Fibots Ao w2l R <95 2 I3 |

(x) What is change in enthalpy of mixing,
AHp;? What is the value of AHp;, for
an ideal solution?

e GmaE if{aS, AH,,;, 31 Q@I @
o T AR AH < TN A2
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3. Answer any four of the following questions :

S5x4=20

R Rigelca sifIbT Tex vt g

() Compare the basicities of (CH3)3N,
(CH3)oNH and CHzNH, in gas phase
and in the aqueous solution. Explain
the roles of steric hindrance and

solution effect on it.

2+3=5

IR SRZ S TR TS, (CHa)s N,
(CH3)oNH W% CH3;NH,-¥ ®RIITS! waial
A1 R g T T ARSI S

91

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

()

B11F0 0015

following reaction : 2
sfiRe RiGR0R TorTder e
TSNS BRI 3

CH,F + CHF; — CH, +CF,

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

@G RE GfvTeis S’ SiF o)
R TSI ooy wifEs St @R A
IR by Sigel @ e ey

ey | e

(iii) (a) A cell is made of

Zn(s)lZn2+(O-01M)’ ]Cuzf(o-omM)j Cu(s).

Zn(s) ’ Zn?* (0-01M)

(b)

B11F0 0015

Using Eo(Zn"/Zn) =-0.76V and

Eo(cw’ Jou) = +0-34V, calculate

Ecen- 2
9ol (PR

| cu? (0-00 1M)| Cu(s)
& sifde E* guv o) = =0-76V T

E(curjou) = +0-34V TRT IR
E’cen 991 311 |

Show that reaction of zinc with
sulphuric acid is feasible. (Given

that E°(,z./5,) = ~0-76V)). 3
(1383 (@ &R BIre gafFreRe uibes
fafemt sseia)

(frat =g Eo(z:ﬁ*/zﬁ) =-0-76V),
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(@)

(b)

(c)

(iv) Explain why annulenes do not always

(v)

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

. W [14]-GfFFR @IEle 5Ra, sfafre

I RS I AL

Complete the following reactions :
1x5=5

were el Ry s ot ¢

AlCl,

—_— ?
o) A '

CH,

CH3C ECCI'I:;

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

(CoHs),Cd

(d) CH,COCI s ?

Dry ether

0
NaBH.
() \/\ ——t 7

B11F0 0015

MeOH

I

(vi)

(vii)

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.

243=5
BiT-Robizs IS n-RE5iRe g AiREeE Syl
friRRE R oite afew [iea wEe Bio-
T5iRe awized AN (0 Syl R 3
34t

What is chemical potential ? Prove that
for a three component ideal solution,
the Gibbs free energy change of mixing
(AGmix 1S minimum when the mole

fraction of these components are same.
2+3=5

<R Rod I @ ? amd 3 @, FFH6
B 7o o T <P et Mg 1@ =S
Jen T3 Afenl FiEe We S A |

(viii) One mole of component X and two

B11F0 0015

moles of component Y are mixed at
27°C to form an ideal binary solution.

Calculate AV, AHpivs AGnix
and ASpy-
(Assume that R= 8-314JK "'mol™).

9 Contd.



4. -~ Answer any one of the following questions :

ST R Bt o e Bt ¢

()

(i)

GF TS X O 7R e Y 27°C Txvere fizaiz
<1 o B v UGS [ o7 | TABIR

AViies AH i, AG, . @i AS,;. 9 ]
R @” R = 8-314JK "'moi1)

10

Describe the structure and magnetic

properties of [Ni(CN),]?" and [vicy, ]2

using valence bond theory (VBT). Write
three drawbacks of valence bond theory.
Describe the consequence of 7-back
bonding in metal ligand complexes.
4+3+3=10

(STl A ©F (VBT)-3 72 [v; (cn), >

SR [NViC1, %~ -3 5157 S peta o ey |
el AFA OG5 RzreTol foyay | 49 e
G (TS 75 AT R 2 51

(@) What is Baeyer-Villiger oxidation ?

Explain its mechanism ang
application. S

cam—f%ﬁquﬁ%mi%?m
mﬁﬁwwmw:

B11F0 0015 10

(iii)

(iv)

B11F0 0015

(b) What is Meei'win-Ponndorf—Verley
(MPV) reduction reaction ? Explain
with mechanism. S

FiafiR-srre-eiiel Rore Rizea B2
iRz gt 31|

What do you understand by depression
of freezing point ? Derive an expression
for depression of freezing point using
chemical potential. 4+6=10

ﬁmquﬁm%m?wm -
IR IR BRI ST iReeis) iSR!
> |

Derive an expression for Gibbs-Duhem
€quation. Using the Gibbs-Duhem
€quation show that for a binary
solution, if the first component obeys
Raoult’s law, then second component
also obey Raoult’s law. 4+6=10

Pre-gre e afedr w1 [REpereys
IR TS G T Bt - T
m@ﬂﬁamﬁmmmwﬁm,
mmﬁmmmﬂﬁml
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1. Write short answer of the following
questions : 1x5=5

oo Al APTIRY 53 e fual

(a) State which of the following is
microwave active.
H,, HCI, NH;, CO,

B11F0 0017 Contd.




(b)

()

(@)

oS TRAPTIRA (FIRCE! NRLFIRS A2
HQ, HCZ, NHS’ C02

Define ‘quantum yield’ of a
photochemical process.

<R RRE GO GRII F
et & g@ne

. S
Wwrite the expression for rotationa

energy of 2 diatomic molecule.

e v o R e R

n
sic difference betwee

State the ba hemical

primary and secondary photoc

B11F0 0017

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

woto W Riceicar sishr 2w Sex B

(a) State the selection rules for vibronic
transition.

Q9T RIGT-FI FLRR CFqo eeares Fissy
S’ B! forat |

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

@IFE FIPTR GfB-BRE @IPESE Sie
o e

(¢ Find the normal vibrational modes of
the following :

CCI4’ C2H2’ SOQ (bent)’ C6H6

RefeiRe wq@3BR cras GTRR 1 TgRe
I PR W ey == 3

CCLb C2H2’ SOQ @@)’ C6H6

(d) State the role of chlorophyll and other
pigments in photosynthesis.

ACETIIRCHTNS WA e s - n o

TS TR W G 36 ST
BhRe S |
B11F0 0017 4 3 Contd.



(e)

(9)

(h)

Calculate the reduced mass and
moment of inertia of L H35Cl if the bond

length is 1-27A.

(Atomic mass of 1H= 1673 x 1027kg,
35CT = 58-06 x 1027 kg)

1} 35C] Se0OR AEA O 1-27A T wrwel
s W ey

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

State the selection rules .for Raman
scattering.

T Rogae s elcaies o Tz forat

Explain the following order of group
frequencies :

V(CéC)>v(C=C)>V(C_C)

fsfeiRe ekt w=ices @cst ot = ¢

v(C=C)>v(C= C)>v(C- C)

S’f;he vibrational Raman spectrum of

Cl, shows a series of Stokes lines
separated by 0-9752¢m-!. What is the
bond length of Ch?

Ch HYTR (FTS By @R
0-9752em™! 7rs1 C1— 1 i oy R ?

B11F0 0017 4

3.

B11F0 0017 5

()

0

What do you mean by characteristic
group frequencies in IR spectroscopy ?
Explain with example.

SREIRS ARG T wive WHRS= T
ol e 5 @t e Srigses e [

901

A sample of gaseous HI was irradiated
by light of wavelength 253:7nm when
307J of energy was found to decompose
1-30 x 10-3mole of HI. Calculate the
quantum yield for the dissociation of

HI
253-7nm SIHTGRAS RiFwer ek,
307 o *ifes @&t 1-30 x 1073 &) HI 99T
frotem 75| HI RowRT @RISN T R
0|

Answer any four questions :
el ool emE T foral ¢

(@) Name the main electronic transitions

observed in organic molecules. What
types of electronic transitions are
observed in carbonyl chromophore?
Mention the effect of conjugation on
these transitions. 3+1+1=5

Contd.



" (b)

()

o W (R SRERRS (K1 T SRR
ﬁﬁmm'“ﬁ“mi’?@ﬂﬁm
wﬁjﬁaﬂ/ﬂﬁa@wﬁ @ PRE? @3

T ARG Fegereis der S 31|

Sket.ch'and explain Jablonski diagram
depicting the various types of

photophysical process. . S
Rfen aoRT SiEe-cSies aftm SE TR
(TR o SIce =1 Wi It 34|

Arcll'ange the following in increasing
order of stretching f; i
e g frequency and give
HCHO, CH3CHO, CH3COCHG3,
CH3;COCH = CH,

How would C= O stretching frequency
of o-hydroxybenzoic acid differ from
p-hydroxybenzoic acid ?
TS Al SPTR AR TR SHTAS
HCERI F it wodfiat o

HCHO, CH3CHO, CH;COCHs,
CH;COCH=CH,

SRR H-@RT 9T W (o-TRGR-
@R fPTe MES C = O AWFI F=HITT
9N @RI T T |

B11F0 0017 6

3+2=5 -

(d Th
Sb

(e)

e spacing between two consecutive
ranch lines of the rotational Raman

spectrum of hydrogen gas is found to
be 243-2cm-t. Calculate bond length of
hydrogen.

State two differences between Raman
spectroscopy and IR spectroscopy.

3+2=5

ZBGEA (TR YT (FIS O T S-@A=

SES AL 243-2cm! TF VLG TEH
H— H amhons R
e AR S W IfRRR vl

o TR |

The force constant of CO is 1840Nm™L.
Calculate oscillation frequency and
wave number in em™. :
Can you distinguish a pair of
enantiomer by infra-red spectroscopy ?
What is the range of infra-red
radiation ? 2+1+1+1=5

CO T TG T 1840 Nm! & FBA

FoIE OI% TR0 TR (em-! &) fFefa

40|
SRS AR RO GAfRETT YR
T5e AL SEER AR ? TAEIRS R
et~ T

7 Contd.
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(9)

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 fwo
factors contributing to bathochromic
shift. 1+1+1+2=5

SfRET TS 3F @w R 32
@e (X ol ) RBge

SR I SReiRaT crae Ry
IR 2o B 91| AT Rl g
o avehes Ry e i 70! PR
N T |

Explain the effect of polar solvent
on n—z* and z — z* transition.
Calculate A, value for the following

molecules : (any three) 5
Me
CH—CH =
0 O” tee
(i)
@)

B11F0 0017 8

@

B11F0 0017

(iii) Me
Me
Me
O Me Me

4 Me

n—or* 9% 7> r* ERENT ARKETw

89O BIRFT HIATOR doR PRI 11 | TeTo

TR SPTIRT Ay I T 391 2 (R )
Me

CH—CH =
i) (:f Me
Tes

O Me

Me
..., Me
(iii) Me

O Me Me
(iv) y
4 Me
9 Contd.



(h) Explain how the Jablonski diagram : (@) Calculate the wavenumbers of th
e

helps in understanding the concept of " lines P
) (1> F2), P3), R
quantum yield and lifetime of excited Ro b F2r fe) Rop Ry and
states. S
(T BIR (PRISH B i Brafers (i) Sketch the expected vibration-
SRR SR IRl (RCE e i | rotation spectrum of HCI.
' 3+2+3+2=10
4. Answer any one question : LH35Cl 991 I o = 127-5pm
Rzt @brq Tes ol ¢ | AF TR = 5163 N1
(a) Assume the following data for the ) e 2 1H= 1673 x 1027kg
17735
molecule 1H35CL 35C1= 58066 x 1027kg
Bond length = 127-5pm .
() X R & o chfeRs Aeermet wifs fdfy
Bond force constant=516-3Nm! -4
Atomic masses : 1H= 1673 x 1027k ..
I (i) I &= B3 WA Ry =0

35C1 = 58:066 x 10‘27kg
(@) Pu), Py, Pa), Ro), Ry I Ry @

(i) Calculate the zero-point energy
(T TR T
and the energy of fundamental e
vibration vp. (iv) HCl 93 AR PB[ AL 3w
G 4

(i) Calculate rotational constant B.

B11F0 0017 10 BIIFO 0017 11 COTltd
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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
are observed. 2+1+2=5

ITH Ao R @RISH Efee
oGt ot | T Rt 3w & qote &

(¢ @

Write the mechanism of the

H,— Cl photochemical reaction.
Prove that the rate of formation of
HCl is directly proportional to the

intensity of the absorbed radiation.
2+3=5

R oy Bor wie @S-8y @R | H, — Cl, Sitei-3piaie Rieads
AR M rE e | | RraR Bt 1 2 91 (@ HC BeaAe
| 2R ifte R Siger FAfsT |

(i) Explain why H, is Raman active # '

?vherf:as microwave and infrared (i) What is photochemical

tnactive. 8 equilibrium ? Derive an expression

Hy S0 T vin e wizw'ws at for photoequilibrium constant for

FRH-CTS g ﬁW? a first order reaction in which the

. . M 1

(iii) Explain why at low temperature, forward reaction is photochemica

the intensity of Stokes lines are

and backward reaction is thermal.

greater than anti-stokes lines. 2+3=5
? S-S A I @y o€t
et Q@R e qt = qERe o Roderd R et
B11F0 0017 12 =T AR e Bfedll
B11F0 0017 13 Contd.
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B11F0 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
| U R o s IR
CHIE TR TRTS (TS 245 IR IR

90N 11 | PiZeR IffeTie (vt P{1mR iRel
T 9|

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

S T B I ? AT 81 RS
% S Rgfs 3feice & gae

In the pure rotational spectra of
14NO and 15NO, the first lines
appear at 3-4cm™! and 3:2815cm-
! respectively. If the atomic masses
of 14N and 150 are 14-004 amu and
159994 amu, respectively. Find
the atomic mass of I5N. 5

14

14§0 @i 1SN0 999 zdffert @Ifbae
g2 (RRITIT TN 3r4cm™! SNE
3-2815cm™ 1S (ARl [N | 4N
1509 SARRE O T 14-004 amu
i 150994 amu T 1SN ARAARE

wg AT i1

5 600
- B11F0 0017 !



