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Paper Third me
Physical Chemistry Einstein's photoelectric equation is-
Time : Three Hours] [Maximum Marks:34 (i) %muz=h(u—uo)
- : 1
Ae: |l U vl & R A | T 3BT I vE e (ii) Emvz=h(vo—0)
A1 AR &1 TS HRON Ud HIEMRUT Segpeiek
&1 39N feban 1 Hepe 2| (i) 2m = —"
2 (v-vy)
Note: Attempt all the five questions. One question
from each unit is compulsory. Log table and (iv) L=(1 —cos0)
me

Non-scientific calculator may be used.
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Normalize the wave function ¢ = 4 sin — for
a

a particle in one-dimensional box of length ‘a’

SNSRI THIBROT I ATCANTAT T
e~ SRS & ¥ | IRb ol 2

Express the Schrodinger's wave equation in
terms of Laplaian and Hamiltonion operators.

¢ T3 ¢ I 4 areiear T g2 1
What is the physical significance of ¢ and ¢*.

3REI/OR

(37) TBT B BIe B Fa1l (THR Pl &- 1
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(i) 3mafT =

(i) I WX

(jii) il W

(iv) 379 & DI &l

Energy of photon of light depends on-

(i) Frequency

P.T.O.
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(i) Temperature
(iii) Intensity

(iv) None of these

(§) FareH Titd! & FNARR & Tassd | 3

(%)
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Explain the postulates of quantum mechanics.

wich fafdRuT o o FwWETSe vd v a3l
ERT 3cfora fafdsRor &F FHatt & fore srwfas
s frae| 3
Explain Planck's radiation law and write the

empirical expression for energy emitted by
black body.
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(i) ¢
(iii) o
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(iv) 2p

If the wave function of any electron is ¢ its probable
density will be-

M 7
(i) ¢’
(i) o
(iv) 2

(F) 3 ABRA N3l & 0T 7 5geh &= aret
TRATUTG HET3H & JOTd! B T HIfTC| 3

Calculate the coefficients of atomic orbitals used in

the formation of s hybridised orbitals.

() e a9 Ngid vd anfuas sers fNgia &r
qeTeH® quie HifoTe | 3

Describe the comparison of valence bond theory
and molecular orbital theory.

3120ET/OR
(37) 3TUTd HaTP! B fobT Tobal! gIRT Y r3id foparm Trar
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(i) s,p,d,f

(i) n,I,m

(i) k,I,m,n

(iv) o,7,68

Molecular orbitals are designated by

(i) s,p,d,f

(i) n,I,m

(i) k,I,m,n

(iv) o,m,06

() URHATY] B&Tehl & FAN § 0,0", 7 T 7 3] BaThI
& & I ferm gRT AR | 3

Explain the formation of o.¢".7 and 7~ molecular or-
bitals by the combination of atomic orbitals with dia-
grams.

(]) BIoeT & =¥ @I fored | glapet o 1o ol Jufirar
BT AT 370] BT IATER0T TR AHHTGT 3
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Write down Huckel theory. Explain the application of
Huckel theory by taking the example of ethylene mol-
ecule.

IBTS - 3/Unit - 3

. (37) 0 fRrdie wue 8 8- 1
(i) 3EY PIOT

(i) 3TEY TS

(iii) ITRITH T

Force constant is measure of-

(i) Bondangle

(i) Bond strength

(iii) All of the above

() 3E YUID & Hal WRI & 10T FisTd FIF Ditor Td
¢ WagT BF 3T B THHATC 3

Derive the expression for energy levels of rigid rotor
and explain the origin of rotational spectra.

P.T.O.
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(T) 3FETHIG Qe FbedT T &7 Aifeid vd JiferaR®
Jug B THEST| 3

What is the concept of Anharmonic oscillator? Explain
fundamental and overtone bonds.

31@l/OR
(37) BIN-3T 310 B YU WagH - 1
i Ci
iy co,
iy O,
v) HI

The molecule which gives vibrational rotational spec-
tra?

M Cl,
(i) co,
(i) O,
vy HI
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(@) FfeRad # iR T HifTe- 4
(i) 3TeRER® dUg @A HeT dvg
(il) I U9 31, 3TR. WagH
Differentiate between the following-

(i) overtone bonds and fundamental bonds

(i) Raman and IR Spectrum

(37) goi= WagH & foe 3maead al ol an §9d al
g feRae| 2

Write two necessary conditions for the rotational
spectra and write its two applications.

IBTS - 4/Unit - 4
4. (31) fopeit arfrfoma @ ameet Rerfar & qaiew qerar &
A &I & 1
(i) Th I 3P
(ii) Th & &Y
(iii) B TH

(iv) =
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In ideal condition the value of quantum yield of a reac-
tion is -

(i) morethanone

(i) lessthanone

(iif) onlyone

(iv) zero

(§) TdicH c&TdT & Urnfie fHeiRor &t fafér &1 aof=
HIfw| 3

Describe the method of experimental determination
of quantum yeild.

(]) eGP HHHOT & o1 ‘aROT e’ BT FH1Re |
2

Explain 'selection rule' for electronic transition.

3Udi/OR

(37) e YTt oot # geb Hotf § e &
)
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(iii) PIS aRad= =&l
(iv) I8 37T B!

In a photochemical reaction, free energy is al-
ways-
(i) decreased
(ii) increased
(i) remain unchanged
(

iv) more decreased

(§) ‘g it oF ge- & 3ameRor |fga faRae! 2
Write down the phenomenon of 'Phosphorescence’'.
(¥) thab-1os Ragia &T oA auid difoel 3

Give the quantitative description of Franck-Condon
principle.

$BTS - 5/Unit - 5
. (37) 3 gD Uerdl & fole TR Tabict 3R o=
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(i) x o —
(i) xoc T
i)y x=T
(iv) x =T

For paramagnetic substance, the relation between
magnetic susceptibility and temperature is-

T
(i) xoc T
(i) x=T
(iv) x =T
(§) FEO-HINIET THBRoT T &2 TE HCl e
HBr 31} 310131 W @] i & Brar? 3

What is Clausius-Musotti equation? Why this is not
applicable on molecules like HCl and HBr?

() FHoAT et &1 gaira Fom T 20 39 fHom

F-3816



[13]

TR ¥ DT & TR TogTdY BT Wi S5 ST Bt &
3

What is third law of thermodynamics? How is the third
law of thermodynamics helpful in determining abso-
lute entropies of chemical compounds of any tempera-
ture?

31Udal/OR
(31) FefeRaa § fooa faepa smept g @2 1
(i) HCI
(i) CH,CI
(i) H,0
(iv) ccl,

Which of the following has zero dipole moment?
(iyHCI
(i) CH,CI
(i) H,0

(iv) cci,

F-3816 P.T.O.
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() fogga smepl T & smai=i® faftr 3 it sy &1
ferera smepof B 511 =l €2 3

What is dipole moment? How dipole moment of a

molecule can be determined by refractive index
method?

() ‘IR feega ot @1 aRwiva o | fega smepol &
3MUa TR I T IS BT 22 3SRV & a1
qASATSE | 3

Define 'Induced dipole moment'. What is the relation-

ship between dipole moment and molecular structure?
Explain by giving suitable example.
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