- Physical Chemistry-III |
T.3H. | Third Paper - M.M.50
56 L. (a)maaﬁmﬁa@ﬁﬁqmﬁmwaﬁwﬁﬁém% :
Show that the wave function of a particle in one dimensional box is givenby: |
Wn=- 2 sil{_g_ﬂ”l’.s f o

a
TS o T %) Fetl I el © | l

Explain that the energy of the particle is quantized.

(2) Frer @ Pl @ o ool s

Write notes on any TWO ofthe following:

(i) e N Compton effect. | -
(ii) BTSSR &1 RIGIRT T Sifeiehan Sl STaEmem |
* Heisenberg uncertainity principle and concept of probability. )

. (iii)3TEH A T ST % Eigen values and Eigan functions. e /OR

(a1) (i) TfersireeT ST It & ? Whyis adsorption exothermic? . |

(i) T SHRTSTIoT ST b SFTeT 1‘0{_:) g log P & W& 45° BT 1

maﬁ@_wwuog{ﬁ‘) 378 3 SR 0.3010 % If<l: @UE A TN |

0.5 TeRREAR @ § qEd Ui I SR e T et wEr & o i
[tan45° =1 Ffa10.3010 =2]. | |
In an adserption experiment a graph between loiﬁ) Versus
. n

log P was found to be linear with a slope 0f45°.The intercept on thelog(%

gram of charcoal under a pressure of 0.5 atmosphere [tan 45° = 1, antilo

axis was found to be 0.3010. Calculate the amount of the gas absorbed P!
0.3010=2]. J
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(@) (i) ST STTrioT FAQTY T qui ierg |-

Describe Langmuir adsorption isotherm.

(if) *Aifcren SAfRrsiieT Qe TamatT st § 798 SR |

Distinguish between physical adsorption and chemical adsorption.
T I (31) TRIiegeieh & feeh e P! &1 O B IAE-Hae! ST B
IR T B S HINC | TS BT T T S S @Ed 8 ?

~ Derive suitable form of Clausius-Mosotti equation which can be

used for calculating the molar polarization 'P' from dielectric constant. What
is modified form of the equiation as suggested by Debye ?

(9) I TR, ST YaRY o STeaT Hgh Ga B ORI i |
ST TR 2 BN ST SR, degai Ud S ge a4 ?
- e g ? . . o AR
Define the terms: magnetic susceptibility, molar susceptibility and volume
susceptibility. What are paramagnetic, ferromagnetic and diamagnetic -
substances giving suitable examples. What s Curie-Weiss law? &&ar/OR
- (3) (i) ©& RaaRedg &1 Y 35 Ui A B O g & e A
RIS IR | oI Tt e %1 TR S iy | qoi e & o Iugea
99 99 @1 & ? Discuss theory of rotational spectra taking a -diatomic
molecule as rigid rotator. Determine frequency of rotational spectral lines.
What are suitable selection rules for rotational spectra ? ‘

(i) Bw T ¥ : wxAmedi g H = 1.008 amu, “CI = 34.98 amu @1
EESI FiES i H-Cl i Sl Sfaemme €0 r,=0.1275 nm 8 | HCI% fg
AT ZeAHT T STe ST 1 TRee HITT | | |
[1amu=1.66lX]O'27kg,1nm=10'9m] ' . | |
' Given atomic masses of 'H = 1.008 amu, “CI = 34.98 amu and the

" mean inter nuclear distance of H-CI in hydrogen chloride r, = 0.1275 nm.
Calculate the reduced mass and moment ofinteriaof HCI. -~
" [1amu=1.661X10"kg, 1nm=10"m] |
2 TIL. (31) (i) SR FaReeelt & STaiieeT & R -2 et € ? S e o
AN % o WagH W 9E Bl e e
What are the conditions for the absorption of infrared radiations ? Discuss
the effect of an harmonic motion and isotope on the vibrational spectrum.

(i) STaReRT WAz fHe! & TE ST 1 et I |
Describe the important applications of the infrared spectroscopy. 8784t / OR

(3) (i) T 1 6 Ferqeet Tt t fardrern i |

Discuss Classical theory of Raman effect.

(i) fx TR 917 & T ¥ T T W 9 O T e &
o Fra fafae | Write down the selection rule for the vibrational Raman
spectrum and for pure rotational Raman spectrum of diatomic molecy]le

(1ii)a@ﬁrﬁaairﬁﬁ?ﬁamaﬁmmmmﬁhm%aﬂw%ﬁ ?

Which of the following molecules will show vibration .
spectrum and why ? [H., HC_L CO, H,0,NH;]

al Raman
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(iv)ﬁ%@ﬁﬁﬁﬂqﬁﬂgﬂﬁmmmﬁﬁm%mm?
 Which of the following molecules will show rotational Raman
spectrum and why ? [H,, HCI, CO, CH,, H,0, SF{]
g V. (o) (i)qm'awwmm%mwmmﬁm
Bl AT | | o
Explain the concept of p
bonding molecular orbitals. |
(i) SRt Qg 3 R s (e 1 e i |
- Explainselectionrules forelectronicspectra. -
(=) o=t @R Feqeft foifa - Write notes on:
(i) STeRTST-Teeif=ieh ArsHfehan & ‘A’
'Quantum yield' in a photochemical reaction. . ;
(if) ST T SRR Phoftosensitizedreactions. ‘ i
(@ uERa g ? et @ a Se S00nm ¥ 1 St Hfdy aared Sl
qfeae @ieT | What is fluorescence ? Calculate the energy in joules per
quantum for the light with wave-length of 500 nm. S
[h=6.62x 107"Js,c=3x 10°ms? 1 nm=10"m]
g V. (o) O T SaTe & Y w0
Giving an example ofacube explain:
(i) THf 978 Axis of symmetry.
(i) @ ad Plane of symmetry.
(iii) @AMt &= Centre of symmetry. ‘
 (a) e s e e e A et e € 1 o A
e et B ? [ 2B ORI T = 6.94 TR FE =6.02x 107]
Lithium crystallizes as the body centred unit cell.: What would be
the mass of the unit cell ? [Atomic mass of lithium = 6.94, Avogadro's
" number=6.02x107] | Y a1eer /OR
(7) Fareetia sicies STt 68 et 2 7 Rl Sl ST St qafordl bl HHER
What is a crystallographic designation ? Explain the following system of
crystallographic designation: o |
OELES & YT g&fa Parameter systern of Weiss.
(ii) e ! gEreieh el Index system of Miller. - | -
(@) G 3 Freiae e e @ e SR arefe B

Convertthe following Weiss symbols of faces into Miller system:
(i) 2a:b:ooc
(ii) 3a:oob:c
(iii) a:3b:2c

otential energy curves for bonding and non-

e / OR
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