MR OO0 A
ua-1518

B. Sec. (Part - III) Examination, 2023
CHEMISTRY |
Paper - 111
Physical Chemistry
Time Allowed : Three Hours

Max. Marks : 50

This question paper contains three
sections as under :

UA-1518] 1 [Contd...

SECTION -A @@= - 3 Max. Marks-5

This section contains one compulsory question
with 10 parts, having 2 parts from each unii,
Short answer in 20 words for each part. All
questions carry equal marks.

39 @ # vF Sifawrd wy7T & fred gds @ d
02 &Y 997 oid g9 Fa 10 @y 797 & ydd &g F97
&®T 3T 20 st @ oy 7 7 & | 9 g9t & ofd FHIT
g

SECTION-B @@= -3 Max. Marks-25

This section contains 10 questions having 2
questions from each untt. Answer & questions (250
words each) selecting one question form each unit.
All questions carry equal marks.

3T @UE ¥ Jqw 5% § 02 997 aid §9 F 10 957 &1
Y% 3H1F @ U 997 & 997 FTd §9 FA 5 TN &
gav 37 &/ gd® weT @& a7 250 =l d S 7 7
gt @t yoat & of# T &
SECTION-C @@= -3

This section contains 04 descriptive type questions
(questions may have sub-division) covering all
units but not more than one question from each
unit. Answer any two questions (500 words each).
All quesitons carry equal marks.

79 @0 7 4 997 Ui gt (997 & yrT off g g%d
&) @t ot el ¥ @ R 9@, fog @ e @ @@
g sifus w97 78 & | e 3 get & gav RI @
&1 Td% 997 &1 99T 500 91wt & siftrs 7 & | gt gt
& ofF g & |
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Max. Marks-20
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SECTION - A/@%® — A

(1) Define a black body.
FhweT @ afewfaa FfT)

(i) Write the time dependent Schrodinger
equation.

gHg iy AifE=et oo fwfag |

(ili) Why n bonds are not formed by
overlapping of P, — Py orbitals ?

P, — P, %l & Afearad § o o= a1 18
A1 ?

(1v) Write the secular equations for the linear
combination of H, +4 = a; +S4+a, + SB
Hy + & @ g9 4 = a; + SA+a, + SB
& fag drderie e & fafge |

(v) H, and H, molecules do not give IR spectra
but they give Raman spectra, explain why?
H, ot H, s & IR @ar 48 e )
Wi T W B ¥ gHERy 5 oy ¢

(vi) What is the Born-Oppenheimer
approximation?

- oi=EmT af e o & 7

(vii) What is quantum yield ?
Fared iy fhY @weq ¥ ¢

(viii) What is a photosensitizer ?
UHI-GUEIES 68 Heq & ?

(ix) Explain the Curie-Weiss law.

w0 — I Fram s g
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(x) What would have the lower freezing point,
pure water or saline water ?
SIS o @ @I e ¥ ¥ frud i w7 g
A w7 .
10x1=5

SECTION - B/ @ — 9

UNIT -I/3&E — 1

What do you mean by photo electric effect ?
What clarifications was given by Einestein for
this ?
yeptel frge TTa | ST T FHIA ¥ 7 SRS A
sq®! a1 giser At &7
5
OR / s
An electron of one-dimensional box of 1A°
undergoes a transition from the ground state
(n=1) to the first excited state (u = 2). Calculate
the transition energy AE in ev, Where
1 A° gTef UHTATHT S99 ¥ TS oM Ean Sl
agen (n=1) & wuw Sofd oraw (u = 2) ¥
HHTO BT B | GHAT IA AE B ev H IRaba
&, aft AE = E; —E|. :
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UNIT - 11 / 318 — 11

Differentiate bonding and anti-bonding molecular
orbitals.
T qur fqula s o) wamel ¥ s @E
BHITAT |

5

OR / 9@

Discuss the linear combination of atomic orbitals
for obtaining wave functions of molecular
orbitals.
Ffveds HeraAl & TET GO Sd B &, T
HEh] & A (@ qGnT @ g i

UNIT - 111 / 313 — 111

What is meant by polarisability 7 What is its
importance in Raman spectrum?
YU ¥ FT A9d & 7 SEBl THA WAEH H
Ty 7
5
OR / 3
Write the short notes :
(1) Qualitative description of Non-rigid rotator.
(ii) Frank Conden principle.
fr oy femelt faflay -
(i) o3 YU & [oneTs faago
(ii) % wvse famr
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11
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UNIT - IV [ ZHE — IV
Explain the fluorescence and phosphorescence.

ghdifa wd @ A FEE | :

OR / 35 N
Discuss the reactions photosensitised by
chlorine atoms.

aﬁrﬁqqmmeﬁmﬂmﬁrzﬁzrﬁﬁmlgu@
afufparat @ fadem SifAgl <

UNIT -V /5HTE — V

Describe dilate solutions method for the
determinations of molar polarization of a substance.

Ww&%%wmﬁﬁaﬁa@ﬁlﬁnﬁ
gotq BT .

OR / 3@t
The values of molar elevation of constant and
model depression constant for water are 0:52
and 1.86°C by mol™! respectively. If the elevation
in boiling point by dissolving a sglute_ in water 1S
0.2°C what will be the depression in freezing
oint of the solutions ?
gra 3 fro M IegA fedie qon Hidw ST
Rertics Faer: 0.52 ofrT 1.86° & a9 & 1Al
wﬁwﬁﬁuzﬂaﬁmaﬂmmmo.zw.
% |€rsﬂﬁww%ﬁﬁmﬁmm? .
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SECTION-C/@% — 1

Derive the Schrodinger equation for the wave
mechanical model of hydrogen atom. Which
quantum number have been obtained from the
equation ? Explain there physical significance.

TS TTAIY] F a1 qife wed & fog Afsie
O] A BT | 38 GG H Bl Fre

o B S 7 sat Wifte ardearei & aEAEy IO
1

What is SP hybridisation ? How this hybridisation
can be explained on the basis of linear
combinations of atomic orbitals. Calculate the
various coefficients of SP hybridization using
[.CAO method.
SP H&HIU HN B ? GO BHA & (@A HATH
AT 39 GEHOT B &8 GHAT 9 wHar & ¢ SP
Hereu A Y G & AU 9T HHIT Bod B
fftra Frdamal & w9 @d @ifg 1

10

14 (a) Derive the expression of energy of a

diatomic rigid rotator. Write selection rule
of pure rotational spectra: Calculate the
separation frequency between two lines of
rotational spectra.

e & qoaw & geie &1 3o & e
o= @ | fagE geia @wr & am
From fafae | gof Qe & Yaisl & e
Fwaae omgfa ¥, gUaHT W MM B |
[Contd...
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(b) Describe in detail the law of

photochemistry.
warel WEd & Fra|l @ fawmr @ e

HITAT |
[7+3]

15 (a) Derive the expression of depression in

freezing point.
fewior & orawe W @o FOH Hiegl
(b) What is Polarisation ? Discuss different
types of polarisation.
yaurar @41 & 7 fafth= wai & gauEnsi @
CLEECII e
[6+4]
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