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(2)

25 °C W Jfufsn

A+ B —3d<
F fgw =R & a1 fmaw «1 4w
6x102 M 1ls! g1 aR yw F A s B i
s g 3R 3.5x1073 M w3 @, @
300 s =g A 3R B &t g @ gifi?

State Hess’s law. Calculate AH for the
reaction
2C +2H, - C,H,

from the following thermochemical
equations :

C+0, —» CO,; AH = -94 kcal

H, + .mH.ow H,0; AH=-68-3 kcal

C,H,4 +3C0O, —2C0, +2H,0;

AH = — 342 kcal

3G w1 e vad | tenfe afyfen
2C +2H, - C,H,
¥} AH % a1 B norr seifaRed semmmERE

TRt F1 I wR g AR
O+ON iooms AH = —94 kcal
H, eroM H,0; AH=-68-3 kcal

C,H, +3CO, —2CO, +2H,0;
AH = - 342 keal

( Continued )

(9)

9. (a) What are the important advantages and
limitations of valence bond theory as
applied to the coordination compounds? 20
Iggados AR F T Tgw FEeERaT WY
Rrgra ) g Iuwifedal we swht wivEl = 37
(b) Explain magnetic properties of
complexes with the help of CFT. 20
CFT <! @gral @ ww Nfiet & gh 0
e Hifdi
10. Write short notes on the following : 10x4=40
frefe w s Ruirl R -
(a) Applications of Born-Haber cycle
-3 TH F JPIE
(b) Fajans’ law
wRTE & R
(¢) Radius ratio and coordination number
Brew-srgue W aweEd €@
(d) Non-stoichiometric compounds
-wigRitdy Nt
* Kk
12Y—100/21
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2. (a)

(®)

()

3. (a)

12Y—100/21

(4)

Derive Gibbs-Helmholtz equation.
Frev-gergives wfieor e v |

Standard free energy change, AG°, for
the reaction

N;0,4 ) = 2NO, ()
is +4-8kJmol™!. Explain which of
N,0,; and NO, shall be in excess at
equilibrium.,
CIGIED

N;0, () = 2NO, (@)
#: WS FE S AGS W WR
+4-8 kJ mol™! R wHged % ¥ W N,0,
@ NO, # @ = st & dm

What do you understand by
thermodynamic state functions? Write
and explain their main property.
ST S He | I F THA 87
TR T T I R o wweed|

Derive the rate equation for a reaction
based on collision theory. Write
weaknesses of this theory. ’

UUEER F IUR W €k IfufRwm ¥ R an
e gew fivl W frerma B st
isiiced] .

15

15

10

25

( Continued )

6. (a)

(b)

(c)

7. (@)

(b)

12Y—100/21

(7)

Write the expressions for average
velocity, root-mean-square velocity and
most probable velocity. The average
velocity of methane (molecular weight
=16) will be how many times the average
velocity of sulphur dioxide (molecular
weight = 64) at certain temperature?
M & fow wl-mer-gg an, shed a1 w@
WiRreRaT A % ok fIfed | wagd % Reh @
W AT (I IR = 16) H1 Mwd a1 qoW
SEATES (Y AR = 64) F 3fwa I W
et g @y

Discuss the theoretical basis of HSAB
principle.

HSAB figma #1 dgif® emur awamsd |

Explain in detail the superconductors
and superconductivity.

sfeearers @ ifmemar f foga  smen
Hifd |

How do the atomic radii vary in a period
of periodic table?

amad wrelt § Rt eed § wanfrs e e
THR fEfda gt 87

With increase in temperature,
conductivity of conductors decreases
while that of semiconductors increases.
Explain why.

Y TGH W ITTh h Aok gt 2, safe
FE-TAH h gt 1 e, T

20

10

10

10

10
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(6)

() Describe how a Daniell cell is made.
Give its diagram. Write the cell reaction

and the equation for its e.m.f. If the Elq
for a Daniell cell be +1- 1V, calculate
the E.;; when [Zn2?*]=2.0 molL"! and
[Cu?*]1=0-5mol L. 20
T T 3vE A9 B T ¥ ww o
TR | A-f v guF Rgg-ares ww @
whw f6fed )| 7R o 7w ¥ ¥ By W
M +1-1V &, @ E g B e IR, ww

(Zn?*]=2.0 mol L™! W [Cu?*]=0-5 mol L.

S. (a) Describe the principle, construction and
working of a photoelectric cell. 15

T yh-fogq 49 % Rigr, @ w sy
w1 Ul FRR

(b) Explain fluorescence and phospho-
rescence phenomena. How do these two
differ in respect of spin-multiplicity?
Which one of these has a longer life? 15
st o Tl wemet @ R ¥ 9
Ra-agra & wiw fw wor R 87 @
fwe Shaa-wrer st B 27

() State and explain Stark-Einstein law. 10

ﬂ%-ﬁﬂﬂu?ﬂﬁﬁﬁﬂﬂﬂ_

12Y—100/21 ( Continued )
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“(b)

(©)

(d

12Y—100/22

(2)

(i) Homolytic mba mwnono_v&o bond
fissions

Bchfen qun ¥RhRs st frm

(iii) Intermediate and Transition states
geufifewe aur SwRivm ®e

(iv) Nucleophile and- Electrophile

IRTEEEA qUT ST

What shape would you expect each of

~ the following to have?

frafifaa & 5% ¥ iR =0 a9 Sifee?
(i} The methyl anion, CH3 B
(i) The amide ion, zzn

~ (ii)) Dimethylether

() CHz);N =
v mum 3
Write the structures of the mmoaaﬁﬂo

isomers of 1,2- O%Qovmwnmbo&ow and
comment on their stereochemistry.

Hmﬁﬂ#ﬁu@wﬁmw%ﬁﬂﬁﬂ
ﬁﬁﬂ@@n%ﬁwmﬂagﬂg
Hifrg

What are the essential conditions for a

R oogvocba to be chiral? The presence of
a stereocenter is not always essential for

a. compound :to chirality.

exhibit -
Explain. :

( Continued )

10.

12Y—100/22

(d)

(e)

(@)

(b)

(13

Friedel-Crafts reaction

Hrea-wew

Aldol reaction

Nﬁmﬁ?%mﬁm ﬁoqgmnnmmos

STeR-1eT YiferTEsieH

What - ‘is a Enoq ‘structure for a
S%Qnoomhdon of formula CeHio apmﬁ
shows strong mcmoaucob at 2920 cm™

and at 2840cm™! and at 1450 cm™ “
none above 2920cm™! and below
1450 cm™! none until 1250 cm™!? 12

et TrsgimE R g3 CgH,, 2 3k ==
w®m ey REmr @ 2920em”! @k
2840cm™!, R 1450cm™! w, #E
2920cm™ ¥ FW T d 1450cm™! @
= 7 Mk 1250 cm™! T HE A< T,
IFH g s

How many NMR signals would you
expect for cyclohexane and why? 10

Hrgaclieds § it NMR R g eik =ii?

( Turn Over )
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2. (a) What are carbanions? How are they
generated? Discuss their structures. 10

FeETEE @ 7 Y F Iaw feg I €7 IR
e # fasm iRk

(b) If the following functional groups are
present in the o-position of = the
carbanion, what will be the relative
order of their stability? 6

IR Freffas Reaers o Bl s %
-TH | [fRE B, d I FEArE it @

el cile o U
i) NO,

(i) RCO

(i) COOR

(iv) CN

(v) Alkyl

(c) Discuss cycloaddition and nomu.ﬂmbm?
ment reactions of carbenes. 10

FflT A FEFAedE au i sl
# e Akl

(d) Give the product(s) obtained in the
following reactions : 6

frefafea frmett ¥ sar fafey .

. _— HBr 3
@) ©|Om.|0mn Peroxide

12Y—100/22 ( Continued )
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(d) Arrange the following compounds in

(e)

12Y—100/22

order of increasing activity towards
bromide ion wunder Syl reaction
conditions : . .

Sy1 frar oiferfeat & fafafea Hfet @
I STEE A Y WS ageh % Toramsfierar &
AR FHAZG %wa

() CH3;CH,Cl

(i) CHy=CHCH,CI

(iii) CH,=CHCIl

(iv) CH3Cl

-How will you differentiate between E,
and E,cg mechanism? Explain with
agv_om

o E, o By B de s A

fae mm%ﬁadm * WY WEE|

Which one is more reactive in
electrophilic addition reactions, alkenes
or alkynes? Explain. Give an account of
the addition of HBr to vwovos.w under
different conditions giving mechanisms.

%@qﬂﬂw,ﬂuﬂnﬂmﬂgﬂ_ HBr
H M ) wfgem i = fiftm st
% gt St & wm fraror A

( Continued )

8. (a)

(b)

(c)

12Y—100/22

(11

it wie 3 Mgl A Bk weafis
e % w9, 3§ 9% NaBH, ¥ @™
Rew @ <t Saw ww &1, I ergEm
TR

(i) This is an example of an important
method of synthesis of an entire
class of compounds. What are
compounds they? What are the
advantages of this process?

g T IS Oy } w unw ot &
M F TR R F A A 7
M iR % oA §7

Account | .mo.w the following order of
acidity :
Frafafen soefia w0 f sgrE fifvg -

Acetylene > Benzene > n-Pentane

Give a detailed mechanism of aromatic
electrophilic substitution with
equations.

gt % wa WiRs PRfbe wafRamm
6 freg Brrifr )

There is evidence that the reaction
between HNOj; -and H,SO, to generate
NO™ actually involves three steps.
Suggest a reasonable sequence of
reactions.

10

16

12
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(8)

- (iii} Asymmetric center
. TRmfds d=x
(iv) Stereogenic center-stereocenter

RS F-SReia=

(v) Racemic mixture and racemization

Wit fmor i Wemgse=

5. (a) Define an organometallic compound.
Discuss the applications of organo-
lithium ooB@oﬁbmm 5‘ organic
.chemistry. ‘ 10
Feafas NE mw n?amm %wa_ -
WRrm Mt & FEfE @ m mﬂ?m H

SR ,wwm_q:ﬂwa_

‘(b) How will you estimate the number of
active hydrogens in an o.nmmbwo
- compound? : 10

ﬁﬂl@ﬂ%mgﬁﬁ@m&%m@
F IAAE AT Y TEN?

(c) Starting with a Grignard reagent, how
will you prepare the following

compounds? 5%2=10
fird aftrers @ smow W& g Frafafea
MRt @t F FEN?

(i) Alkyl cyanide

(i) Primary amine
12Y—100/22 { Continued )

(9)

(d) Write the product(s) obtained in the
following reactions : 2x5=10

frafRag Rt % Sl @Eﬂ
1) omur
@ ‘ 2H0 -

© 1) (CHa)pCuli _
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6. (a) Predict the proportions of isomeric

products from chlorination at room

, novanmgo of the following alkanes :
4x5=20
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. (i) Propane
(ii) Isobutane
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