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¹þãq ß Zà¾uç§ý ¢§ýà¢ê yç ¥§ý ZàÎÂà Ñv §ýLâk¥ ñ ysã ZàÎÂààçÞ §çý ¡Þ§ý ytàÂà Ñè ñ
Note : Attempt one question from each unit. All questions carry equal marks.

Unit-I

ZàÎÂà-1. (¡) Ñà¢»ìþàçkÂà qÊtà½àä §çý âv¥ oíäwãu âÂàÀFÎààÞ§ý §çý qÀàçÞ tçÞ óàçâ»ÞþkÊ mÊÞªà ytã§ýÊ½à

ZààÃm §ýÊçÞ ¥wÞ £y§ýàç mãÂà ytã§ýÊ½ààçÞ tçÞ qæn§ý §ýÊ âvâh¥ ñ     (3)
Obtain Schrodinger wave equation for hydrogen atom in terms of

polar coordinate and separate into three equations.

(r) §ýàéÈq¹þÂà Zàsàw ¨uà Ñè? §ýàéÈq¹þÂà âwÐnàqÂà §çý âv¥ ÍuÞk§ý âvâh¥ ¥wÞ Zà§ýL½àêÂà

§ýàç½à 0o, 90o ¥wÞ 180o §ýàéÈq¹þÂà âwÐnàqÂà §ýL âwwçjÂàà §ýLâk¥ ñ     (2)
What is Compton effect? Write the expression for Compton shift and

discuss the Compton shift at 0o, 90o and 180o scattering angles.

(y) Êçâh§ý yÞwçªà ¥wÞ §äýv ¤ýkàê §çý yÞ§ýàÊ§ý âvâh¥ ñ ¡à¢ªàçÂà tàÂà ytã§ýÊ½à ¨uà
Ñè?     (2)
Write the operators for linear momentum and total energy. What is

Eigen value equation?

OR

(¡) óàçâ»þÂkÊ mÊÞªà ytã§ýÊ½à Ðnàâqm §ýLâk¥ ñ (3)
Establish Schrodinger wave equation.

(r) 0.2nm  jàèð»þà¢ê §çý ¥§ý âwtãu ràé¨y tçÞ qáÊÛý÷ ¢vç¨¹ìþàéÂà §ýL ¡àùàwÐnà ¤ýkàê

§ýL ªà½àÂàà §ýLâk¥ ñ     (2)
Calculate the ground state energy of an electron confined in

one-dimensional box of width 

0.2nm

.

(y) ÃvàÞ§ý âwâ§ýÊ½à âÂàut âvâh¥ ñ ¢y§ýL ¡àwÎu§ýmà ¨uàçÞ qð»þã ? (2)
Write Planck's radiation law. What was its need?

(r) ÊàyàuâÂà§ý ¥ç¨¹þãÂààçtã¹þÊ qÊ â¹þÃq½àã âvâh¥ ñ        (3)
Write note on chemical actinometer.

(y)

2 2H Cl−

 Zà§ýàÎà ÊàyàuâÂà§ý â§íýuà §ýà ¨wà½¹þt ÀÕàmà Ñèß   (1)

The quantum yield of 2 2H Cl−  photochemical reaction is :

i)  2
10 ii) 

2
10

−

     iii)  

610

iv)  

6
10

−

Unit-V

ZàÎÂà-5. (¡) ¤ýÏtàªàâm§ýL §ýà mæmãu âÂàut âvâh¥ ñ ¢y§ýL yÑàumà yç ºþàçy qÀànàG §ýL qÊt
¥Â¹ìþàéqã §èýyç Öààm §ýL kàmã Ñè?     (3)
Write third law of thermodynamics. How the absolute entropy of

solids can be determined using it?

(r) ZàâmjäÈr§ýLu mnà ¡ÂàäjäÈr§ýLu qÀànàG §çý vàÕàâ½à§ý ªàä½ààç Þ §ýL âwwçjÂàà

§ýLâk¥ ñ     (3)
Discuss the characteristic properties of diamagnetic and paramagnetic

materials.

(y) ràçÊ tèªÂàç¹þàéÂà §ýà yÞ©uà¾t§ý tàÂà ¨uà Ñè? (1)
What is the numerical value of Bohr Magneton?

OR

(¡) âõoíäwê ¡àiå½àê Öààm §ýÊÂàç §ýL màqtàÂà âwâo §ýà w½àêÂà §ýLâk¥ ñ (3)
Describe the temperature method for the determination of dipole

moment.

(r)

2H O

 §ýà ¡½àä ytâtm Êèâh§ý ¡½àä ÂàÑãA rÂààmà Ñè - Ðq˜þ §ýLâk¥ ñ (2)

The molecule of 

2H O

 does not form symmetrical linear molecule.

Justify .

(y) âÂàÈÂàâvâhm §ýàç qáÊsàâxm §ýLâk¥ ß (2)

i) ÂàÂàêÐ¹þ ¤ýÏtà Zàtçu
ii) ôÍutàÂà jäÈr§ýLu ZàwæâÙà
Define the following :

i) Nernst Heat Theorem

ii) Mass magnetic susceptibility

---x---
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Unit-II

ZàÎÂà-2. (¡)

LCAO - MO

 âwâo õàÊà 

2H
+

 ¡àuÂà §çý 

BMO

 ¥wÞ 

ABMO

 ¡àO½w§ý

¡àéârê¹þvàçÞ §çý âv¥ mÊÞªà ÄývÂà §çý ÍuÞk§ý Ðnàâqm §ýLâk¥ ñ     (3)
Establish wave functions for BMO and AMBO molecular orbitals of

2H
+

 ion using 

LCAO - MO

 method.

(r) ¡àO½w§ý ¡àéârê¹þv rÂàÂàç §ýL ÀÎàà¡àçÞ §çý ¡àoàÊ qÊ , âjØà rÂàà§ýÊ Ðq˜þ §ýLâk¥ â§ý

¥§ý qÊtà½àä §ýà 

Px,Py

 mnà 

Pz

 ¡àéârê¹þv ÀåyÊç qÊtà½àä §çý 

s

 ¡àéârê¹þv yç

yÞuäQý Ñàçªàà uà ÂàÑãA ?     (2)
On the basis of criteria for forming molecular orbitals, justify through

diagram, whether 

Px,Py

 and 

Pz

 orbitals of one atom will combine

with s orbital of another atom or not?

(y)

2H
+

 ¡àuÂà tçÞ âÂàÈÂà ¤ýkàê ÐmÊ §ýàç âÂàÈÂàâvâhm Ûýq yç ÍuQý §ýÊmç ÑèA ß      (1)

The lower energy of 

2H
+

 ion is represented as follows :

i) ( )1 2

1

2
E E+      ii)  ( )1 2

1

2
E E−        iii)  α β+    iv) 

α β−

OR

(¡) ¥ânvãÂà ¡½àä §çý âv¥ mÊÞªà ÄývÂà ¥wÞ ¤ýkàê §ýà qáÊ§ývÂà Ñ§çýv §çý  

MO

 ây÷àÞm

§ýL yÑàumà yç Öààm §ýLâk¥ ñ     (3)
Determine the wave function and energy of ethylene molecule using

Huckel's 

MO

 theory.

(r)

2sp

 yÞ§ýáÊm §ýÕà§ý tçÞ ZàuäQý qÊtàO½w§ý §ýÕà§ýàçÞ §çý ªàä½ààÞ§ýàçÞ §ýL ªà½àÂàà §ýLâk¥ ñ

    (3)

Calculate the coefficients of atomic orbitals involved in 

2sp

 hybrid

orbital.

Unit-III

ZàÎÂà-3. (¡) Yð¼þ Êàç¹çþ¹þÊ §ýL ¤ýkàê ÐmÊàçÞ §çý âv¥ ÍuÞk§ý Íuä¾qÂÂà §ýLâk¥ ñ (3)
Derive the expression for energy levels of rigid rotator.

(r) ÊtÂà Zàsàw ¨uà Ñè? 

IR

 ¥wÞ ÊtÂà Ðqç¨¹ìþà tçÞ ¡ÞmÊ Ðq˜þ §ýLâk¥ ñ (3)

What is Raman effect? Differentiate between 

IR

 and Raman spectra.

(y) ¡yÊv ÀàçâvØà §çý âv¥ wÊ½à âÂàut âvâh¥ ñ (1)
Write the selection rule for anharmonic oscillator.

OR

(¡) §ýÈqÂà Ðqç¨¹ìþà §çý ây÷àÞm ¥wÞ ¡ÂàäZàuàçªà §ýà w½àêÂà §ýLâk¥ ñ (3)
Describe the principle and application of vibrational spectra.

(r) iå½àêÂà Ðqç¨¹ìþt §ýL Ðqç¨¹ìþtã Êçhà¡àçÞ §ýL mãwímà qÊ â¹þÃq½àã âvâh¥ ñ         (3)
Write a note on intensity of spectral lines of rotational spectra.

(y) ¡½àä kàç 

IR

 ¡â§íýu qÊÂmä ÊtÂà yâ§íýu ÑèÞß (1)

The molecule which is 

IR

 inactive but Raman active is :

i)

HCl

       ii)  

2N

 iii) 

2SO

         iv) 

HBr

Unit-IV

ZàÎÂà-4. (¡) ¢vç¨¹ìþàéâÂà§ý Ðqç¨¹ìþt §ýL §ÞýqÂà yÞÊjÂàà §ýàç ÄíçýÂ§ý §ýàé½»þÂà ây÷àÞm §çý ¡àoàÊ qÊ

ytlà¢¥ ñ     (3)
Explain the vibrational structure of electronic spectrum on the basis

of Franck-Condon principle.

(r) kçrvàçÂÐ§ýL ¡àÊçh §çý ¡ÂàäyàÊ ¡½àä §ýL yâ§íýâum ¡wÐnà tçÞ §ýàèÂà-§ýàèÂà yç
Zà§ýàÎà-sàèâm§ýLu Zà§íýt Ñàçmç ÑèA?     (2)
Which photo-physical processes occur in an excited state of a

molecule, according to Jablonski diagram?

(y) Zà§ýàÎà-ÊàyàuâÂà§ý â§íýuà 

A B→

 tçÞ 

191.09 x10

¨wà½¹þà Zà§ýàÎà ¡wÎààçâxm

Ñàçmç ÑèA ñ âky§çý qáÊ½ààt ÐwÛýq 

51.0 x10−

 tàçv 

B

 rÂàmà Ñè ñ ¡âsâ§íýuà §ýL

¨wà½¹þt ÀÕàmà Öààm §ýLâk¥ ñ     (2)

In a photo-chemical process 

A B→

, 

191.09 x10

 quanta light is

absorbed. As a result 

51.0 x10−

 mole of B is formed, calculate the

quantum yield of the reaction.

OR

(¡)

,σ Π

 mnà 

n

 ¡àO½w§ý ¡àârê¹þvàçÞ §ýà ªàä½àà¾t§ý w½àêÂà §ýÊ, ¢Âà§çý ¤ýkàê ÐmÊàçÞ §çý

rãj yÈsw yÞ§íýt½ààçÞ §ýL âwwçjÂàà §ýLâk¥ ñ     (3)

Give qualitative description of 

,σ Π

 and 

n

 molecular orbitals and

discuss the possible transitions between their energy levels.
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