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Instructions :

e The figures in the margin indicate full marks.

e There are two Sections in this paper. Ten questions from first
Section, and Five questions from second Section have to be
answered.

* Total marks of questions from first Section is 25.
* Total marks of questions from second Section is 50.

e Candidates are required to give their answers in their
own words as far as practicable.

e Scientific calculator is not allowed. :

e All questions have been printed both in Hindi and English.
In case of any ambiguity in Hindi version, the English version
shall be considered authentic.

e Parts of the same question must be answered together and
must not be interposed between answers to other questions.

e :
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SECTION—I
Qus—I

Answer any ten questions from the following fifteen
questions. Marks are indicated in front of each
question.

frerfeRea 15 a1 § & 5= 10 v & W R w1 & 37
I WA Ui T E

1.

(@) Which orbitals among the following
cannot exist? :

2p. 3p 4d 3f 6s 2d

(b) Identify each of the four quantum
numbers in atomic structure and the
properties to which they refer.

(&) fm & 3 fe el =1 afea 7 e
2p 3p 4d 3f 6s 2d
(@) Y] G H AR Hiew §E@ SIS W AH
 geftm 7 faRau)

How is bond order calculated in resonating
structures? Give example.

STEAIeH ST §u HH H WA FW H A 22
g Higd HFE

Discuss in detail about essential and trace
elements in biological systems.

I 3 o S a1 gE qwEl H AR 8 que
iR
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4. (a) Write notes on the following : 2
(i) Miller indices
(ii) Bragg’s law

(b) Calculate interplanar distance in a
crystal when its diffraction pattern for
134 nm X-rays by (III) crystal plane is
obtained at 10-5°. Order of reflection is
one. (sin® =sin10-5°=0-1822) Y2

() Tafafas w Rulni fafew .
(i) TR gE=is
(ii) s fEm

(@) 99 134nm H X-frwi = & fF S
?, 7@ @ fhed & (1) oo & R wom =R
H WEA 10-5° W W Al T Bo
H twEa gt s Hif
(sin6 =sin10-5°=0-1822)

S. Explain bonding in metal carbonyl. 2%
g1 FEia AR § Y FEeEY

6. What is the role of photochemistry in
everyday life? What are its damaging
effects? 2%

TR 51 s Sfieg § new foiflau) o af
AR I YNE 9a5U)
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7.

10.

11.

Differentiate between rate of reaction and
reaction rate constant. Give example. 2%

i <t iy we afifean % an R o oT@ wE
Hifre) e i

(a) Prove that light has dual nature. 1%

(p) What do you mean by HOMO and
LUMO? 1

(%) TN F g4 @WyE B g Hfm
(@) HOMO W LUMO & 314 =1 gueid &7

Write a note on any one of the following : 2%
(a) Fluxional molecule

(b) Order of reaction

frffaq # & foredt o w feoroft forfag
(%) THA FEL A
(@) fufn 6 Fik

Explain the mode of action of nitrogenase
enzyme. 2%

TEANeE e $ e gEsms

Why is heat of adsorption negative? Discuss
the free energy change during adsorption. 2%

RIS ST HUTeHS R aid! 2 7 e fe %
dRH b il qiEdT GHETST|
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12.

13.

14.

15.

What is the relation between internal energy
and enthalpy? When is AH =AE possible? 2%

SATANS Sl W& T § 1 G99 87 AH = AE &
e 77

Write a note on fuel cells. 2%

309 A9 W Th Rufi iR

Differentiate = between microstates and
macrostates. y 2%

ARhILE 6 HhIRe § 3 THemRy|

Explain electrophoretic effect. 2%,

TARIBRH THE FHRT

SECTION—II
Ques—II

Answer any five from the following questions. Marks
are indicated in front of each question.

Frafafea gt # @ 5= i wel % S fafew) s & a3
I 9 gAY MY §)

16.

(@) Calculate the uncertainty in velocity
(Av) for an electron and a cricket ball of
mass 0-15 kg, if the uncertainty in their

position Ax= 100 pm. (Mass of electron
= 9.1x103'kg) 6
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(p) A body having mass of 100gm
is moving with velocity 1000 cm/sec
and a particle with mass

9.1091x10723g is moving with velocity
2-188x1071%m /sec. Calculate the
wavelength associated with both of
them. Discuss whose wavelength can
be determined.

(F) T soRA F I H ARfEEd (Av) @
015kg Tefa & Ffrke fie & s &
Affeaaar =1 uferem Fifte, afe sh fafa it
Ffaffaaar (Ax) %1 HH 100 pm B (S0RH

# dafi = 9-1x103 1 kg)

(@ 100gm % T fivg 1000cm/sec &
M H MR @ BRI I T,
et @t 9.1001x108g ¥,
2-188x107%cm /sec ¥ I ¥ M W @
Bl A1 & duresd ft oFn Hifvw) saEe
foraen aUIed F@ W AW R

17. (a) Calculate and compare the bond length
and bond order for CN and CN~.

(b) Bond order of N, is greater than‘N;but
bond order of O, is less than O3.
Explain.

(%) CNT CN- &I 99 &= Td 99 A J1d
g i)
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18.

19.

@)

(@)

(b)

()

(@)

(@)

(b)

N, %1 ¥4 5%, Nj & ot 2 g O, % 5%
%M, OF ¥ $4 3| FHemsu

Define liquid crystals and write its
various types.

Define Gibbs free energy. Derive the
relationship between equilibrium
constant and Gibbs free energy. Hence

calculate AG°® for the following
reaction :

%Oz(g)a Oz(g) at 300K

K,=9-47x107%
zd free = ufwfya Hivle @@ @96 TR
ELIEY :

frew g St <t uftam foflew) g s @
e 7% o9 # ey Fgow g e

- afufsen & fore wees fils o6 et (AG°) i

T v .
%Oz(g) — O3(g) at 300 K

K,=9-47x107%

Write Clausius-Clapeyron equation and
write its two important applications.

Write notes on the following :
(i) Triple point
(i) Polymorphism

4
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20.

(%) FORREE-FRE i fofer @ e @
el 39 Sarsul

(@) Fefafee w Rufri fafee -
() B fog
(i) wgEwa (aifemiitsa)

The following chemical reaction is occurring
in an electrochemical cell :

Mg(s) + 2Ag{0.0001n) Mg 0m) + 2Ag(S)

The E° electrode values are

Mg?t/Mg=-2-36V

Ag*/Ag=0-81V
For this cell, calculate—
(a) E°value for the electrode 2Ag’/2Ag;
(b) Egell;
(C) Ecell;

(d) symbolic representation of the above
cell.

Will the above cell reaction be
spontaneous?

aga—twﬁﬁ o # = vafes sl B R
Mg(s) + 2Ag{.00011) = Me{0100) + 2A8(6)
fril E° owie oA §
Mg2*/Mg=-2-36V
Ag"/Ag=0-81V
IN® A & fau fm fit e Hifs
(%) TS 2Ag"/2Ag R EOw "M
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21.

22.

23.

(@) - gell

@m .Ecell
(F) Hihfas e It
T I ANBR w@a: Befie

Write various theories of ion transport
across cell membrane. Describe Na' K*
ATpase mechanism in detail.

FieE ot § omm gmid % fafm R =
foifem) Na* K* ATpase fagia &1 faega avit hifm)
Write two methods of preparation of metal

ethylenic complexes and two important
applications.

e 3RS dpa ARl H w7 6 3 Jifef w
Q g&I I@Em fafeaw

Write short notes on the following :
(a) Transition state theory
(b) Applications of lanthanide compounds

Fraffga w aftm fewfrt fafae .
(F) Tshuul e H g
(@) Szs Aferl & Iugm

* %k &

- 10

10

10
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